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EXECUTIVE SUMMARY 

1. This initial environmental examination (IEE), including an environmental management 

plan, presents the potential environmental impacts and mitigation and enhancement measures 

for the Ningxia Irrigated Agriculture and Water Conservation Demonstration Project (the project). 

The IEE has been prepared in accordance with the requirements of the Safeguard Policy 

Statement (2009) of the Asian Development Bank, and the Environmental Impact Assessment 

Law (2003) of the People‘s Republic of China; and is based on the draft domestic environmental 

impact assessment report, site inspections, technical reports, and community consultations. 

2. The project aims to improve the efficiency of irrigation water use and agricultural 

practices in Ningxia‘s wine grape sector. Planned project duration is 5 years (2013–2018), and 

total project investment is $106.40 million. The project will replace existing maize crops with 

higher-value, more water-efficient crops (grape and Chinese date); plant shelterbelts; replace 

flood irrigation techniques with water-efficient drip irrigation; replace or rehabilitate ageing water 

canals and pipes subject to high water losses; establish a best-practice agriculture 

demonstration center; and construct three grape-processing facilities. Water conservation 

measures to be implemented by the project will achieve an estimated water savings of 9,069 

megaliters per year. From these savings, 5,354 megaliters will be used to extend irrigation to 

develop approximately 2,500 hectares (ha) of new agricultural land with grapes and Chinese 

dates. The project will also provide capacity building and training through farmer field schools, 

focusing on improved pesticide and fertilizer application, sustainable agriculture, and grape 

growing and harvesting techniques to support improvements in grape quality.  

3. The project has nine sites, with a total area of 3,870 ha, of which 2,620 ha is existing 

agricultural land; and the remainder is predominantly modified (impacted by human activity) 

grass land areas. The project sites do not include natural water bodies on or adjacent to the site, 

and are not located on or adjacent to the Yellow River or its tributaries. The projects sites do not 

overlap with national or provincial reserves, protected areas, or critical habitats.  

4. The project is expected to provide environmental benefits such as improved irrigation 

water use efficiency, reduced farmland soil erosion, reduced use of fertilizers and pesticides, 

reduced sediment runoff to surface water, and adoption of sustainable agricultural. The overall 

outcome is likely to be reduced land degradation and increase water use efficiency. The project 

will help develop resilience against the impacts of climate variability on the agriculture sector, by 

providing local farmers with an option to adapt to the increasing scarcity of water resources. 

5. The anticipated duration of project construction is 5 years (2013–2018). Potential 

environmental impacts of the construction phase include the following:  

(i) Increased soil erosion and soil nutrient loss. Excavation works to prepare land 

for planting, canals, and reservoirs, may increase soil erosion and nutrient loss if 

poorly managed, or if conducted during heavy rainfall or strong winds. Measures 

to mitigate such impacts will include improved soil preparation methods (pit, strip, 

and anti-slope protection). Works will be restricted to the dry season 

(September–June) and halted during strong winds (>40 kilometers per hour). 

Other mitigation measures will also be enforced, including covering stockpiles, 

sediment runoff control barriers and diversion channels.   

(ii) Impacts to native vegetation. No protected flora species have been identified in 

the construction sites; and remaining patches of native vegetation are limited, 

sparse, and degraded. Construction and crop planting may result in the 



 

 

small-scale loss of some of these patches. Disturbance of native vegetation will 

be minimised as far as possible, by prohibiting the burning of vegetation, and, for 

clearance on sites with slopes >15 degree gradient, every 30-meter clearance 

cutting will allow a 3-meter contour strip to allow for the original vegetation. 

(iii) Impacts to air quality. Dust generated by excavation and land preparation works 

may impact local air quality. Potential sources of dust generation include land 

preparation, excavation, loading, hauling, and unloading, the movement of 

vehicles and heavy machinery on unpaved access and haul roads, and, 

aggregate preparation. Mitigation measures for dust include covering of soil 

stockpiles and vehicles carrying soil, spoil or other materials, spraying water on 

active construction roads and excavation sites to reduce dust, and re-vegetating 

construction sites upon completion of works.  

6. Potential environmental impacts of the project operation phase include the following.  

(i) Expansion of agricultural land area. The project will result in the expansion of 

approximately 1,246 ha of new agricultural land. While the project will result in a 

reduction of agricultural chemicals (fertilizer, pesticide, herbicide) on existing 

agricultural land in the project sites, the expansion of agricultural land will result in 

the use of chemicals where they were not applied previously. If such usage is 

carried out in accordance with the principles promoted by this project, the 

potential for adverse impact is assessed to be small. Project recommendations 

include the application of innovative approaches such as tunnel or recycling 

sprayers and improved spray nozzle design. Application of low-toxicity fertilizer, 

particularly as dissolved solution through drip irrigation systems is unlikely to 

result in adverse impacts. Development of an integrated pest management 

program will reduce the risk of over-use of pesticides. Capacity building and 

training form a key component of the IEE to mitigating these risks.  

(ii) Wastewater discharge from grape processing facilities. Wastewater volumes 

from the grape-processing facilities are estimated to be relatively small and 

treatable to acceptable levels of biological oxygen demand, chemical oxygen 

demand, and suspended solid prior to discharge to the irrigation system. 

Monitoring of discharge water quality will be conducted to ensure required 

discharge standards are achieved. Capacity building and training is required to 

ensure the wastewater treatment process is maintained. Appropriate mitigation 

measures are detailed in the project environmental management plan.   

7. Effective implementation of training will be critical to achieving the benefits of improved 

farming practices. Training will be centred around the implementation of farmer field schools, 

which will train at least 30 provincial and county officials; 200 managers and technical staff of the 

Ningxia Agricultural Reclamation Group Co., Ltd.; and about 3,200 farm households, in water 

conservation and sustainable vineyard and orchard practices. 



 

Figure 1: Project Sites 



 

 

I. INTRODUCTION 

1. This initial environmental examination (IEE) presents the potential environmental impacts 

and mitigation and enhancement measures for the Ningxia Irrigated Agriculture and Water 

Conservation Demonstration Project (the project). The IEE has been prepared in accordance 

with the requirements of the Safeguard Policy Statement (SPS, 2009) of the Asian Development 

Bank‘s (ADB), and the Environmental Impact Assessment Law (2003) of the People‘s Republic 

of China (PRC);1 and is based on the draft domestic environmental impact assessment (EIA) 

report, site inspections, technical reports, and community consultations. 

2. A large majority of the Ningxia Hui Autonomous Region‘s (Ningxia) population live in rural 

areas (64% of the total population of 6.2 million). Primary production and contribution to 

economic development in these areas relate to irrigated agriculture. Water use efficiency in 

Ningxia is lower than the national average, commonly using inefficient flood irrigation practices. 

3. The water quota for Ningxia continues to decline as the Yellow River Commission 

tightens water allocations. This reduction in water allocation cannot be compensated by 

groundwater sources, as the Ningxia Provincial Water Resources Department will not permit 

additional amounts of groundwater to be used for irrigation. Compounding the potential impact of 

further reduction in water allocation are competing water users, including growing demand from 

industrial and commercial uses, along with the impacts of climate variability. Thus, sustaining 

existing agricultural production into the future is likely to require improvements in irrigation 

efficiency; and development of new land for irrigated agricultural production is expected to be 

largely driven by savings in water from existing irrigation practices.  

4. Ningxia suffers serious degradation of dryland areas. Land desertification accounts for 

about 24% of the total dryland area of Ningxia, including negative impacts from soil erosion, 

reduced soil nutrients, increased alkalinity and salinity, and degraded grasslands. Flood 

irrigation, the dominant form of irrigation in many places of Ningxia, contributes to increased 

alkalinity and salinity in the soil, soil nutrient loss, and soil erosion. High irrigation water use can 

reduce the quality of surface and ground water resources, through increased transportation of 

agricultural fertilizers and chemicals. High irrigation water use can also affect the hydrological 

cycle of surface and groundwater in a watershed, altering surface water flows and changing 

groundwater levels. 

5. The vineyard and wine industry has achieved rapid growth in Ningxia, supporting 26 wine 

enterprises and promoting local economic development. The Ningxia Hui Autonomous Region 

government (NHARG) supports and encourages continued vineyards and wine enterprises. The 

quality of wine grapes and wine produced in Ningxia is improving but has not achieved its full 

potential.  

6. The aim of the project is to improve water use efficiency through application of modern 

water conservation measures, and to enable the use of some of this water to develop new 

irrigated agricultural lands and increase the production of high-quality and high-value grapes and 

Chinese dates. The project will provide a demonstration of the benefits of improving water use 

                                                
 
1
 Government of the People‘s Republic of China, National People‘s Congress. 2003. Environmental Impact 

Assessment Law of the People’s Republic of China. Beijing. 
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efficiency that are resilient to climate change and reduce land degradation through sustainable 

farm practices. In support of NHARG‘s priority to develop its grape and winery industry, the 

project will also focus on developing high-quality vineyards through various measures, including 

improving grape and wine quality by introducing water-saving irrigation measures, advanced 

farming technologies, on-farm management skills, and improved value chain development. The 

project, mainly through supporting the Ningxia Agricultural Reclamation Group Co., Ltd. (NARC), 

will engage rural farm households; and in so doing, will improve their livelihoods, provide 

opportunities for ethnic minority households, and assist women in rural households to become 

more effective vineyard or orchard managers. 

7. The rationale for the project arises from four key factors: (i) an opportunity to reduce 

poverty, especially in rural households; and to mitigate against declining farmer incomes in the 

future due to lower agricultural productivity; (ii) reduce degradation of land and water resources 

in central Ningxia, an area of dryland ecology; (iii) mitigate against the declining availability of 

irrigation water; and (iv) mitigate against the potential effects of climate change. 

8. The project draws from and builds on recent advancements in sustainable agricultural 

practices developed during the Ningxia Integrated Ecosystem and Agricultural Development 

Project,2 including capacity building and training; and work conducted under the PRC–Global 

Environment Facility (GEF) Partnership on Land Degradation in Dryland Ecosystems.3  

9. An EIA of the project was completed by the Zhikeda Environmental Technology 

Company Limited, on behalf of the Ningxia Finance Department (NFD), the project executing 

agency; and was submitted to the Ningxia Environmental Protection Department (NEPD) in 

March 2012. The EIA report provided the basis for this IEE.  

10. In accordance with ADB‘s SPS (2009) requirements, this IEE provides an assessment of 

potential environmental benefits, potential adverse environmental impacts, and risks associated 

with the proposed water conservation, irrigated land expansion and grape processing facilities; 

and includes (i) a summary of the local, national, and international policies, standards, and 

guidelines; (ii) due diligence of existing EIA undertaken to meet local approval requirements; (iii) 

description of the project and anticipated environmental impacts and mitigations measures; (iv) 

information disclosure, consultation, and participation; (v) grievance redress mechanism (GRM); 

and (vi) a detailed environmental management plan (EMP), including implementation schedule 

and performance indicators.  

11. The proposed project is classified as environmental Category B according to ADB‘s SPS 

(2009). 

A. Methodology and Approach 

12. This report has been prepared in accordance with ADB‘s SPS (2009), based on domestic 

environmental assessments prepared for each of the project sites in compliance with the PRC‘s 

environmental assessment regulatory framework supported by site visits, and stakeholder 

consultations. These studies have been supplemented by additional surveys undertaken by the 

                                                
 
2
 ADB. 2012. Ningxia Integrated Ecosystem and Agricultural Development Project. Consultant‘s final report. Manila.  

3
 ADB. 2011. PRC–GEF Partnership on Land Degradation in Dryland Ecosystems: Introducing an Integrated 

Management Approach in the PRC. Manila.  
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project preparatory technical assistance (PPTA) international and national environment 

specialists over the period from June 2011 to March 2012. Key data sources included the 

following: 

(i) Draft project feasibility study reports prepared by qualified domestic feasibility 

study consultants. 

(ii) Domestic EIA report dated March 2012; and prepared by the Zhikeda 

Environmental Technology Company Limited, a qualified domestic EIA consultant. 

(iii) Project preparation documents prepared by the PPTA team, including project 

water resources and sustainable agriculture reports. 

(iv) Public consultations: (a) public information disclosure undertaken by the 

implementing agencies from June to October 2011 at each project site, (b) public 

information disclosure undertaken by domestic EIA consultants from September to 

December 2011, (c) public consultations undertaken by the domestic EIA 

consultants from September 2011 to February 2012, and (iv) public consultation 

meetings undertaken by the PPTA consultants in June and December 2011. 

(v) Field inspections at each site between August 2011 and March 2012 by the 

domestic EIA consultants, and between June 2011 and March 2012 by the PPTA 

international and/or national environmental specialists. 

(vi) Published reports on topographic, geological, groundwater, surface water, soil, 

climate, flora, fauna, and cultural resources for Ningxia and the project sites.  

(vii) Past assessment undertaken by ADB and the World Bank, particularly ADB‘s 

PPTA final report for the Ningxia Integrated Ecosystem and Agricultural 

Development Project (2012, footnote 2), and the PRC–GEF Partnership on Land 

Degradation in Dryland Ecosystem: Introducing an Integrated Management 

Approach in the PRC (2011, footnote 3); and the World Bank‘s EIA for the Ningxia 

Desertification Control and Ecological Protection Project (2011). 

(viii) Water, air, and noise baseline data provided by the local environmental protection 

bureau (EPB) and the Ningxia Water Resource Department (NWRD).  

II. POLICY, LEGAL, AND ADMINISTRATION FRAMEWORK 

A. National and Local Legal Framework 

13. The major regulations pertaining to the EIA of this project entail the Regulation on EIA of 

Plans and Programs (2009), the Regulation on Environmental Protection of Construction 

Projects (1998), the Regulation Nature Reserves (1994), and the Regulation on Protection of 

Terrestrial Wild Fauna (1992). 

14. An EIA management procedure has been established in the PRC for over 20 years. 

Domestic EIA studies are undertaken within the PRC national and local legal and institutional 

framework. These consolidated and domestic EIAs have been undertaken within the PRC‘s 

national and local legal and institutional framework, which includes the PRC‘s laws, regulations, 

and standards listed below along with applicable provincial and local ordinances.  

(i) PRC Law on Environmental Impact Assessment, 2003 

(ii) PRC Law on Environmental Pollution Prevention and Control of Solid Wastes, 

amended 2005 

(iii) PRC Water Law, 2002 

(iv) PRC Law on Air Pollution Prevention and Control, 2000 
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(v) PRC Law on Ambient Noise Pollution Prevention and Control, 1997 

(vi) PRC Law on Water Pollution Prevention and Control, 1984, amended 1996 

(vii) PRC Law on Water and Soil Conservation, 1991 

(viii) PRC Law on Environmental Protection, 1989 

(ix) PRC Forest Law, 1998  

(x) PRC Law on Urban and Rural Planning, 2008 

(xi) Management Guideline on EIA Categories of Construction Projects, Ministry of 

Environmental Protection, 2008 

(xii) Guideline on Jurisdictional Division of Review and Approval of EIAs for 

Construction Projects, State Environmental Protection Administration, 2003 

(xiii) Guideline on Jurisdictional Division of Review and Approval of EIAs for 

Construction Projects, 2003 

(xiv) Regulation on Implementation of the PRC Law on Water and Soil Conservation, 

State Council, 1993 

(xv) Management Guideline on Preparation of Water and Soil Conservation Plans for 

Construction Projects, Ministry of Water Resources, State Planning Commission, 

National Environmental Protection Agency, 1994 

(xvi) Management Guideline on Preparation, Submission, Review, and Approval of 

Water and Soil Conservation Plans of Construction Projects, Ministry of Water 

Resources, 1995 

(xvii) Interim Guideline on Public Participation in EIA, State Environmental Protection 

Administration, 2006 

(xviii) Technical Guideline on EIA, State Environmental Protection Administration, 2003 

(xix) (HJ/T 2.1-93) Guideline on EIA Review and Approval Procedure for Construction 

Projects, State Environmental Protection Administration, 2006 

(xx) HJ/T2.-1-93: Technical Guideline for Environment Impact Assessment (General 

Provisions) 

(xxi) HJ/T2.-2-93: Technical Guideline for Environment Impact Assessment (Air 

Quality) 

(xxii) HJ/T2.-3-93: Technical Guideline for Environment Impact Assessment (Water 

Quality) 

(xxiii) HJ/T19-97: Technical Guideline for Environmental Impact Assessment 

(Non-Polluting Ecological Impact) 

(xxiv) HJ/T2.-4-95: Technical Guideline for Environmental Impact Assessment 

(Acoustical Environment) 

(xxv) HJ/T19-1997: Technical Guideline for Environmental Impact 

Assessment—Ecological Impact 

15. The primary applicable national environmental standards include 

(i) Integrated Wastewater Discharge Standard (GB8978-1996), 1998 

(ii) Integrated Emission Standards of Air Pollutants (GB16297-1996), 1997 

(iii) Environmental Quality Standard for Surface Water (GB3838-2002), 2002 

(iv) Ambient Air Quality Standard (GB3095-1996), 1996 

(v) Standard of Environmental Noise of Urban Area (GB3096-93), 1994 

(vi) Environmental Quality Standard for Soils (GB15618-1995), 1996 

(vii) Guideline on Environmental Information Disclosure (Trial), 2007 

(viii) Interim Guideline on Public Participation in EIA, 2006 

(ix) Technical Guideline on Ecological Assessment (Trial) HJ/T 192–2006 



5 
 

 

(x) Technical Guideline on Control of Pollution from Agricultural Solid Waste (HJ 

588–2010) 

(xi) Technical Guideline on Environmental Safety of Use of Chemical Fertilizers (HJ 

555–2010) 

(xii) Specifications for Environmental Quality Assessment of Production Areas of 

Edible 

(xiii) Agricultural Products (HJ 332–2006) 

(xiv) Specifications for Environmental Quality Assessment of Production Areas of 

Greenhouse Vegetables (HJ 333–2006) 

(xv) Commercial Organic Fertilizers (NY 525–2002) 

(xvi) Compound Organic–Inorganic Fertilizers (NY 481–2002) 

16. The primary applicable local regulations and plans include  

(i) Ningxia Hui Autonomous Region Environmental Protection Ordinance, January 

2010 

(ii) Ningxia Hui Autonomous Region Environmental Protection Agency, [2007] No. 

197 on the issuance of Ningxia construction project environmental impact 

assessment of public participation draft notice, November 2007 

(iii) Yinchuan environmental noise pollution prevention and control regulations 

(iv) Construction Project Environmental Protection Measures for the Administration 

Ningxia Hui Autonomous Region, October 2002  

(v) Ningxia Hui Autonomous Region of pesticide management practices, Ningxia Hui 

Autonomous Region People’s Government Order (No. 14) and the Autonomous 

Region People’s Government Order (No. 89), "Ningxia Hui Autonomous Region 

People’s Government on revising the "Ningxia Hui Autonomous Region of 

pesticide management practices" and other regulations 5 decision (March 1, 2006) 

(vi) Regional government, Ning Zheng Fa [2004] 27 "Helan Mountain wine region of 

origin Protection and Management" (March 10, 2004) 

(vii) Autonomous regions and the Standing Committee, "Ningxia Hui Autonomous 

Region Mountains, Helan Mountain, Dora National Nature Reserve Regulations" 

(May 1, 2006) 

(viii) Autonomous regions and Reform Commission, Agriculture and Animal Husbandry 

Department, Department of Finance, Forestry, Science and Technology Agency, 

Office of Poverty Alleviation "in 2010 to promote the local advantages to promote 

the development of agricultural industrialization of a number of opinions" 

(ix) Ningxia dates Industry Development Plan (2008–2012) 

(x) Ningxia Grape Industry Development Plan (2008–2012) 

(xi) Ningxia Helan Mountain million acres of grape base construction corridor master 

plan (2010–2020) 

(xii) Development of advantageous industries of Ningxia Agricultural Plan (2008–2012) 

(xiii) Ningxia Program for water-saving society 

17. According to the PRC‘s EIA Law (2003), it is necessary for a project, in its feasibility study 

stage, to carry out an EIA. 

18. Article 16 of the PRC‘s EIA Law (2003) stipulates that an EIA is required for capital 

construction project producing environmental impacts, so as to provide a comprehensive 

assessment of these potential environmental impacts. On 2 September 2008, the Ministry of 

Environmental Protection (MEP) released the Management Guideline on EIA Categories of 
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Construction Projects, which came into effect on 1 October 2008. According to this guideline, a 

project is classified into one of the following three categories: 

(i) Category A. Projects with adverse environmental impact; an Environmental 

Impact Statement (EIS) is required. 

(ii) Category B. Projects with adverse environmental impacts which are of lesser 

degree and/or significance than those of Category A; a Tabular EIA Report 

(TEIAR) is required. 

(iii) Category C. Projects unlikely to have adverse environmental impact; an 

Environmental Impact Registration Form (EIRF) is required. 

19. The EIS and TEIAR under the PRC‘s EIA regulations are similar to the consolidated EIA 

and IEE, respectively; and the EIRF is equivalent to ADB‘s Category C, under ADB‘s SPS (2009). 

Under the PRC‘s EIA Law (2003), public consultations are not required for EIRF and TEIAR. 

20. For this proposed project, a TEIAR is required. The sector of the EIA can be defined as 

the agricultural, forest, and water conservancy. The approval authority is the NEPD. The TEIAR 

was approved by the NEPD on 15 May 2012. 

B. Applicable International Environmental Agreements 

21. ADB guidelines and policies. ADB‘s SPS (2009) provides a basis for this IEE. The 

policy promotes international good practice as reflected in internationally recognized standards 

such as the World Bank Group‘s Environmental, Health, and Safety Guidelines.  

22. All projects funded by ADB must comply with the Safeguard Policy as set out in the 

ADB‘s SPS (2009). The safeguards establish an environmental review process to ensure that 

ADB-funded projects are environmentally sound; comply with regulatory requirements; and are 

not likely to cause environmental, health, or safety hazards. 

23. ADB‘s SPS (2009) requires additional environmental considerations to those generally 

required under the PRC‘s Law, including (i) project environmental risks and respective mitigation 

measures and project assurances; (ii) project-level environmental GRM, including 

documentation in the EMP; (iii) definition of the project area of influence; (iv) physical cultural 

resources damage prevention analysis; (v) climate change mitigation and adaptation; (vi) 

biodiversity conservation and natural resources management requirements; and (vii) ensuring 

that the EMP includes an implementation schedule and (measurable) performance indicators. 

These requirements, which are usually not covered in the PRC‘s EIAs, have been considered in 

the development of the domestic EIA report to the EIA institutes‘ best knowledge and capacity. 

All SPS requirements are covered in this IEE. 

III. DESCRIPTION OF THE PROJECT 

24. The project is located in central Ningxia, and includes nine individual project sites. The 

sites are grouped under the NARC, the implementing agency covering six project sites; and 

three project sites covered by local district and county implementing agencies—the Hongsipu 

District, and the Tongxin and Yanchi counties as shown in Figure 1. The project will be 

implemented over 5 years, and is expected to start in 2013 and be completed by 2018. The total 

project investment is $106.40 million, with a focus on improvements in irrigation water use 

efficiency and agricultural practices in Ningxia‘s wine grape sector.  
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25. The project will include replacement of existing maize crops with higher-value, more 

water-efficient crops (grape and Chinese date); planting of shelterbelts; replacement of flood 

irrigation techniques with water-efficient drip irrigation; improvements to ageing water canals and 

pipes with high water losses; establishment of a best practice agriculture demonstration center; 

and construction of three grape-processing facilities. Table 1 provides a summary of the 

proposed project infrastructure. The project will be supported by capacity building and training 

through Farmer Field Schools, focusing on improved pesticide and fertiliser application, 

sustainable agriculture, and grape-growing techniques to support improvements in grape quality.  

26. The key project impacts will be (i) increased rural income in the project area, (ii) 

increased profitability of the NARC wineries, and (iii) increased resilience to climate change 

(drought). These impacts will be achieved through the project delivering the following key outputs: 

(i) existing vineyards improved and new vineyards established; (ii) Chinese date orchards 

established; (iii) grape-processing capacity increased; (iv) water-efficient irrigation systems 

established; and (iv) capacity developed for management of vineyards and orchards, research 

and development, project implementation, NARC management, marketing, on-farm irrigation 

management, and cooperatives and water users association support.  

A. Water Conservation Measures 

27. The project will implement water conservation measures to achieve a total water savings 

in the order of 9,069 megaliters per year (ML/yr) as shown in Table 2.4 The total water savings 

was estimated based from 2007 to 2009 average water use data provided by NWRD for the 

project site; and 2009 crop types, irrigation systems, and irrigation practices. The forecast water 

requirements to extend to an additional 2,500 hectares (ha) was estimated based on the 

proposed crop type and proposed land area. The estimates should be considered with accuracy 

in the order of plus or minus 20%, and are dependent on implementation of the project according 

to the proposed land area and crop types.  

28. From these savings, 5,354 ML will be used to extend irrigation to develop approximately 

2,500 ha of new agricultural land with grapes and Chinese dates. NFD and NWRD have 

indicated that the remaining water savings will be reallocated to other economic uses, including 

further expansion of agricultural irrigation outside the scope of this project. The importance of 

ensuring that excess water savings achieved by the project will only be used for environmentally 

sustainable purposes, was emphasized during meetings between ADB, NFD, and the PPTA 

team. The project assurances include the following: the project will not finance subprojects with 

negative water balance or use of ground water; and, NHARG shall ensure that the water savings 

derived from the project shall be used in an environmentally sustainable manner (Section F of 

the EMP).  

29. The project will gain a large part of its water savings from converting the existing 

flood-irrigated land to water-efficient irrigation technology, primarily drip irrigation technology. 

The advantages of drip irrigation are high water efficiency and timing of irrigation according to 

crop water requirements. Drip irrigation systems deliver water targeted at the soil near the crop 

root zone, resulting in a low flow rates, low evaporation water loss, no surface runoff, and limited 

deep seepage loss. Drip irrigation is expected to save 30%–50% of water used during flood 

                                                
 
4
 ADB. 2012. Ningxia Irrigated Agriculture and Water Conservation Demonstration Project. Consultant‘s final report. 

Manila. (Appendix 12) 
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irrigation.5 In addition, drip irrigation provides energy savings, as drip irrigation emitters run at 

low pressure (generally 50–150 kilopascal [kPa]) reducing energy requirements. Due to its 

precise control and uniform water delivery to the crops, fertilizer can be added to the irrigation 

water in a more targeted way reducing the excess use of fertilizer.  

30. Drip irrigation systems are susceptible to clogging, especially with high suspended 

sediment loads in irrigation waters. Waters to be used for drip irrigation usually require filtering 

before being used in the system. Drip irrigation systems require a lot of pipes, and investment is 

generally higher than pipe irrigation. Most drip systems are designed for high efficiency; while 

this is positive for water savings, the low drip and low rate of deep infiltration may also result in a 

gradual accumulation of fertilizer salts near the soil surface—in the root zone, because little or no 

leaching of salts occurs compared with flood irrigation techniques. Increased concentrations of 

minerals around the roots may eventually be harmful to plant health. Globally, this is a 

well-known risk for drip irrigation systems, and has been identified as a key project risk in the 

PPTA final report. It is minimized to acceptable levels by diligent application of the correct 

concentrations of soluble fertilizer and maintenance of the drip systems to ensure regular water 

flow. The risk will be managed in the project by the (i) completion of detailed designs for irrigation 

water supply systems and drip irrigation, to be reviewed and approved by a qualified engineering 

firm and submitted to ADB for final approval; and (ii) inclusion of Field Farmer School training 

and capacity building, including application and maintenance of drip irrigation systems.6  

                                                
 
5
 ADB. 2012. Ningxia Irrigated Agriculture and Water Conservation Demonstration Project. Consultant‘s final report. 

Manila. (Appendix 13) 
6
 ADB. 2012. Ningxia Irrigated Agriculture and Water Conservation Demonstration Project. Consultant‘s final report. 

Manila. (Appendix 2: Training and Capacity Building) 
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Table 1: Summary of Water Conservation Infrastructure Improvements and Replacement/New Agricultural Areas 

 Unit Qukou Yuquanying Huangyuangtan Nuanquan Lianhu Hongsipu Tongxin Yanchi Total 

Irrigation Water 

Conservation 

Infrastructure 

          

Diversion canal m - - - - - - 50 16,811 16,816 

Inlet chamber  m - - - - - 2,000 - 2 2,002 

Intake Fore bay (tank) set - - - - - 1 1 - 2 

Storage tank (reservoir 

capacity) 

1,000 

m³ 
100 540 450 70 200 600 150 36 2,140 

Pumping station (foot print) m
2 

40 240 200 40 40 120 260 - 940 

Drip irrigation regulator set - - - - - 1 - 4 5 

Trunk branch pipe m - - - - - 101,560 13,349 5,950 120,859 

Drip-pipe (φ16PE, tube)
1 

m 511,803 2,635,786 2,207,151 339,070 1,023,606 56,000 - 2,222,220 8,995,636 

Replacement and New 

Crops 
          

Area replacement/new crop 

(grape/Chinese date) 
mu 2,700 15,100 12,600 2,000 5,600 5,000 10,000 4,000 58,000 

Shelterbelts forest
2 

mu 300 400 400 - 400 400 0 182 2,082 

Related Infrastructure           

Power transmission line 

and matching 
km/set - - - - - 3.35 3.7 2 9.05 

Power supply equipment set - - - - - 1 2 2 5 

Transformers set - - - - - 1 1 2 5 

Minor roads
3 

km 8.5 8.5 30 32 30 12 40 6.75 167.75 

Grape processing facility
4 

ton - 10,000 - 5,000 - - - - - 

Notes: 1. Drip irrigation pipe, black, 16 mm polyethylene; 2. Shelterbelts will include locally adapted species to Ningxia, described further in Section III.C; 3. Minor 

roads will be unsealed gravel roads designed for purposes of access to the areas of new agriculture; and 4. Grape processing facilities will include grape press and 

juice storage prior to delivery to winery for wine making. 

Source: Domestic feasibility study report, March 2012. 
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Table 2: Summary of Planned Water Savings7 

Site 

Water Savings    

Existing Land (ML) 

Water Requirement     

New Land (ML) 

Water Balance (±) 

(ML) 

Qukou 0 1,231 (1,231) 

Yuquanying 3,951 0 3,951 

Huangyangtan 2,050 0 2,050 

Lianhu 1,287 820 466 

Nuanquan 477 0 477 

Demonstration center 1,049 0 1,049 

Hongsipu 0 2,309 (2,309) 

Yanchi 253 232 21 

Tongxin 0 760 (760) 

Total 9,069  5,354 3,715 

ML = megaliter. 

Source: ADB. 2012. Ningxia Irrigated Agriculture and Water Conservation Demonstration Project. Consultant‘s final report. 

Manila 

 

31. In addition to flood to drip irrigation conversion, the project will develop further water savings 

through various on-farm and off-farm water conservation improvement measures (Table 3).  

B. Irrigated Land Expansion, Higher-Value Crops, and Shelterbelts 

32. Approximately 2,500 ha of new grapes and Chinese dates will be planted as part of the project, 

using 5,354 ML of water from the water savings achieved. The new irrigation areas include nine 

separate project sites. Additional infrastructure to support new irrigation areas will include new 

reservoir storage, new or rehabilitated water conveyance canals and pipes, drip irrigation system 

infrastructure, and associated roads and access ways (as listed in Table 1). Crops in the areas of new 

irrigated land will include grapes and Chinese dates. Chinese dates in Yanchi will be intercropped with 

potato, Day lily, Tamarix, and Pinus sylvestris, which will increase resilience against soil erosion, 

increase biodiversity, and assist with nitrogen fixing in the soils.  

C. Shelterbelts 

33. The project will establish approximately 280 ha of forested shelterbelts. Shelterbelts have been 

widely used in the northern PRC since the 1960s to reduce wind velocity and loss of topsoil during 

winter and spring when the soils are dry and bare. In early summer, shelterbelts protect the crop from 

damaging winds, loss of soil moisture, and excessive wind-induced transpiration. In irrigated areas, the 

shelterbelts protect irrigation infrastructure from silting up with wind-borne sediment.8 

34. The shelterbelts will be planted in rows at variable width (ranging from 3-meter (m) to 10-m wide 

depending on the project site), adjacent to existing and new agricultural areas, and along roads to 

provide protection from extreme weather. Shelterbelts have been used in the Ningxia for over 50 years; 

and the most suitable species based on this experience has been shown to include Xinjiang poplar, 

Elm, Black locust, Lombardy poplar, White ash, Dryland willow, and Oleaster (Table 4). These species 

are fast growing, with a strong trunk, large crown, straight root system, and long expected life span. 

These species have a high resistance to pests and disease, and have no common pests with the main 

                                                
 
7
 ADB. 2012. Ningxia Irrigated Agriculture and Water Conservation Demonstration Project. Consultant‘s final report. Manila. 

(Appendix 12: Water Resources Analysis) 
8
  FAO. 2010. ftp://ftp.fao.org/ag/agp/ca/CA_CoP_Jul10/Filled_Form_QT_Shelterbelts.pdf 

ftp://ftp.fao.org/ag/agp/ca/CA_CoP_Jul10/Filled_Form_QT_Shelterbelts.pdf
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crops. These trees are adapted species in Ningxia, introduced in the 1960s, and are considered 

optimal for the purposes of shelterbelt development. The shelterbelt trees are expected to have an 85% 

survival rate after 3 years in accordance with the national standard for reforestation.9 

Table 3: Summary of Water Conservation Measures10 

Method Example Benefit 

1. Convert existing irrigated 

land to water-efficient 

irrigation technology 

Convert grapes that are 

flood-irrigated to pipe or drip 

irrigation 

Investment in water-efficient irrigation 

technology results in less water used and 

reduces the amount the farm pays for irrigation 

water. 

2. Convert existing water 

delivery infrastructure to 

water-saving infrastructure 

Convert an open, unlined 

lateral canal to a pipeline 

Investment in water-efficient delivery 

infrastructure reduces evaporation, increasing 

the amount of water that is delivered to the 

farm. 

3. Replace a water-intensive 

crop with a water-efficient 

crop on the same land 

In the same field, replace 

corn with grapes; and install 

drip irrigation for the new 

grapes 

Water-efficient crops use less water, reducing 

the amount required for irrigation and the cost. 

If the new water-efficient crop is irrigated by a 

water-efficient irrigation technology, then there 

is additional water savings. 

4. Replace a water-intensive 

crop with a water-efficient 

crop on different land, but 

served by the same lateral 

canal 

Do not replant corn on a 

certain field, and plant dates 

on different land that is 

served by the same lateral 

canal. 

Same benefits as item 3 above. Water savings 

need to take place on the same lateral canal, 

i.e., the same take-off point.  

Notes: 

1. Alternatives in the table are presented in order of priority. 

2. The project will not support additional water use for development of new land, unless the irrigation water for that new land is 

obtained from water that is conserved elsewhere in the subproject. 

3. The project will not support the use of new groundwater in a subproject, regardless of whether irrigation water has been 

conserved elsewhere. 

 

 

 

 

 

 

                                                
 
9
 Pers. Com., Yanchi County representative, PPTA final workshop, 17 May 2012. 

10
 ADB. 2012. Ningxia Irrigated Agriculture and Water Conservation Demonstration Project. Consultant‘s final report. Manila. 

(Appendix 12, Water Resources Analysis). The method used at each site is outlined in Tables 11 and 12 of Appendix 12 of 

the consultant‘s final report.  
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Table 4: Summary of Proposed Shelterbelt Tree Species and their Natural Occurrence 

Common Name  Naturally Occurring 

Xinjiang or 

Lombardy 

poplar 

Populus nigra Naturally occurs from southern Europe over central Asia 

and Siberia to the People‘s Republic of China (PRC).
11

 

Occurs naturally in the PRC, i.e., only in Xinjiang 

Autonomous Region. Introduced in Ningxia in the 1960s; 

and extensively promoted by the Food and Agriculture 

Organization of the United Nations (FAO) in the 1990s for 

use in protective shelterbelts 

Elm Ulmus parvifolia Naturally occurring in Ningxia
12

 

Black locust Robinia pseudoacacia Occurs in north America; and introduced in Ningxia in the 

1960s  

White ash Fraxinus americana Occurs in North America; and introduced in Ningxia in the 

1960s  

Dryland willow Salix matsudana Native to northwest PRC, including Ningxia
13

 

Oleaster Elaeagnus angustifolia L. Occurs in temperate and subtropical regions of Asia, 

including Ningxia
14

 

D. Improved Agricultural Practices 

1. Agricultural Practices 

35. The project will adopt and promote sustainable agricultural practices, including (i) minimizing 

mechanical tillage, in some cases employing zero-tillage practices; (ii) hand dug pitting, strip, and 

anti-slope techniques; (iii) intercropping with rotating crop types; (iv) improved grape trellis design and 

pruning systems; (v) minimal in-field traffic; and (vi) improved fertilizer, pesticide, and herbicide 

application (discussed further below). These improvements will be achieved through a combination of 

new technology, training, and capacity building; and will build on the lessons learned from the ongoing 

integrated environmental management project.15  

2. Fertilizers 

36. Excessive use of chemical fertilizers, inappropriate application methods, and wrong proportions 

result in the seepage of chemicals into underground aquifers as well as loss through surface runoff and 

rain water discharge. Excessive and continuous application of chemical fertilizer over a long duration 

changes the physical and chemical features of the soil, results in soil hardening and damage, and 

reduces soil quality and productivity. In addition, excessive and inappropriate application of fertilizers 

can impact the quality of nearby water bodies.  

37. To reduce excessive fertilizer use and promote best practice, the project will introduce soluble 

forms of nitrogen, potassium, and phosphate for application via the drip irrigation systems. This targets 

the root zones and reduces the amount of fertilizer required. This method has the added benefit of 
                                                
 
11

 Biodiversity Int. 2012. http://www2.bioversityinternational.org/publications/pgrnewsletter/article.asp?id_article=8&id_issue 

=143  
12

 Flora of the PRC. 2003. http://flora.huh.harvard.edu/china/pdf/PDF05/Ulmus.pdf 
13

 Flora of the PRC. 2003. http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200005909 
14

 Available at: http://agris.fao.org/agris-search/search/display.do?f=2010%2FCN%2FCN1007.xml%3BCN2010001216 
15

 ADB. 2009. Integrated Environmental Management Program. Manila. 

http://www2.bioversityinternational.org/publications/pgrnewsletter/
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promoting young vine growth; and particularly the uniformity of growth from vine to vine, which can 

accelerate the entry into production of new vineyard blocks. In a best-case scenario, 18-month old 

vines can achieve 50% of full production; and 30-month old vines can achieve full crop.16 Fertilizer 

application will be the subject of training and capacity building under the project. Training will be 

delivered through Farmer Field Schools and supported by an international viticulture specialist. The 

training program will develop and trial these and other practices with the aim of reducing volume of 

fertilizer application per unit area within the project area. The number of people to be trained and a 

training schedule are presented in the Institutional Strengthening and Capacity Development 

Program.17 The volume of fertilizer used per unit area will be reported as part of the EMP monitoring 

requirements, allowing the reduction of fertilizer to be quantified.  

38. In addition, the project will (i) advocate the use of organic fertilizers, compounds, and compost 

as base fertilizers to reduce nutrient loss, building on the lessons learned from the ongoing integrated 

environmental management project (footnote 17); (ii) apply compound fertilizers, including nitrogen, 

phosphate, and potassium according to soil nutrient tests based on the requirements of tree growth; 

and (iii) provide capacity building to farmers in appropriate guidelines for inorganic fertilizers application. 

These practices will be developed within the Farmer Field Schools training program during project 

implementation. Table 5 provides the initial proposal for fertilizer application rates which will be further 

refined during the detailed design phase, including input of a viticulture specialist. 

Table 5: Summary of Proposed Fertilizer Application Rates 

Fertilizer Type Application Rate 

Organic fertilizers 

(Manure) 

150 tons/hectare during the initial year of planting for soil improvement;  

15 tons/hectare from the second year onwards.   

Compound 

fertilizers (NPK) 

Up to 1,350 kilograms/hectare of NPK compound fertilizer applied per year. Exact 

amount varies for crop and soil type: see ADB 7623 Project Preparation Technical 

Assistance Final Report (Appendix 7 – Procurement) for details. 

N = nitrogen, P = phosphorous, K = potassium.  

Source: PRC Ningxia Finance Department. 2012. Ningxia Irrigated Agriculture and Water Conservation Demonstration 

Project. Domestic environmental impact assessment report. Yinchuan. 

3. Pesticides and Herbicides 

39. Use of chemical pesticides can result in severe soil pollution incurred from residual pesticides, 

contamination of the food chain, and affect humans and wild animals. Increased amount of residues in 

water can threaten water quality in the area and downstream. The application of herbicides can result 

in the accumulation of toxic chemicals in the soil and causes similar problems as pesticides. Current 

agricultural practices in Ningxia use large quantities of pesticides and herbicides to control plant 

diseases, weeds, insects, and other pests associated with grapes and Chinese dates. The existing 

pesticide and herbicide spraying application process is inefficient; and results in loss of pesticides and 

herbicide to the surrounding environment, including soil, air, and water.  

40. This project will develop an integrated pest management program, extending the lessons 

learned from the Integrated Environmental Management Program, including the application of a more 

efficient combination of low toxicity, low-residue and biological pesticides, and herbicides. Spraying 

                                                
 
16

 ADB. 2012. Ningxia Dryland Farming and Water Conservation Demonstration Project. Consultant‘s final report. Manila. 
17

 ADB. 2012. Ningxia Irrigated Agriculture and Water Conservation Demonstration Project. Consultant‘s final report. Manila. 

(Appendix 2: Institutional and Capacity Building). 
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practices will be improved by limiting application times to the mornings after the dew, and not during 

high-wind or high-afternoon temperatures, and controlling the number of spray applications. The 

application of innovative technologies will be considered, such as tunnel or recycling sprayers, which 

provide both drift control and canopy sensing. With such technology, only the vine and foliage 

intercepts the spray that it requires; and the excess is returned to the tank, providing savings of up to 

75% in spray use in early season and average of 30% over the whole season.18 Other innovations, 

including spray nozzle design and orientation,19 will be trialed to reduce pesticide drift. Further 

measures developed under the integrated environmental management which will be supported and 

adopted under this project include  

(i) Selection of tree species which have the capacity to resist pests and diseases; 

(ii) Quarantine of seeds and seedlings prior to plowing and planting to prevent 

dissemination of pests or diseases; 

(iii) Enhancement of tree species resistance against pests and diseases through cultivation 

techniques, including the use of multiple varieties and strong seedlings, tending, and 

management; 

(iv) Application of physical control methods in cases of pest/disease breakout, including 

removal of sick plants, artificial capture, and trapping to reduce or remove problems;  

(v) Use mineral agents, biological agents of low toxicity and high efficiency;  

(vi) No use of pesticides forbidden and/or restricted by the World Health Organization 

(WHO); and  

(vii) Provision of training to relevant technicians and operators about proper pesticide and 

herbicide application techniques and procedures, including time, weather effects, and 

appropriate methods.  

41. These practices will be developed within the Farmer Field Schools training program during 

project implementation. The Farmer Field Schools will provide specific training on the following: the 

Food and Agricultural Organization‘s (FAO) Guidelines on organization and operation of training 

schemes, and certification procedures for operators of pesticide equipment (2001); and include training 

on  

(i) International Code of Conduct on the Distribution and Use of Pesticides (2002);   

(ii) FAO Guidelines on good practice for ground application of pesticides (2001);  

(iii) FAO Guidelines on standards for agricultural pesticide application equipment and 

related test procedures (2001); and 

(iv) FAO Guidelines on minimum requirements for agricultural pesticide application (2004).  

 

E. Demonstration Facility 

42. The project will include a demonstration site for improved irrigation and agricultural practices, 

aimed at developing, trialing, and evaluating new technologies and techniques such as those as listed 

above and others, to increase crop quality and yield. The demonstration site will include allowance for 

67 ha for trialing grape varieties and irrigation techniques, and 7 ha of forested shelterbelts. Trialing 

grape varieties will only occur within the demonstration site.  

                                                
 
18

 Landers. 2012. Improved Pesticide Application Technologies (http://www.nysaes.cornell.edu/ent/faculty/landers/pestapp). 
19

 Available at: http://www.nysaes.cornell.edu/ent/faculty/landers/pestapp/PATTERNATOR.htm. 
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F. Grape Processing and Storage Facilities 

43. Two grape processing and storage facilities will be developed at sites operated by the NARC, 

and the Yuquanying and Nuanquan project sites (Table 6). It is estimated that sites will have the 

capacity to process and store 15,000 ton grapes combined per year. 

Table 6: Summary of Grape Processing and Storage Facilities 

Item Unit Yuquanying  Nuanquan  

Buildings foot print m
2
 10,000 5,000 

Forested shelterbelt
a 

m
2
 2,000 2000 

Processing and storage capacity (volume of grapes) t/yr 10,000 5,000 

Sulfite additive
 

m
3
/yr 7.70 3.85 

Water requirement m
3
/yr 5,988 2,994 

a 
The shelterbelt area will include establishment of approximately 55,000 trees from seeding at the three sites at a spacing of 

2 m × 3 m and will include Populus, Locust, and Chinese date species. 

Source: PRC, Ningxia Finance Department. 2012. Draft Project Feasibility Study Report.  Yinchuan. 

44. The processing facilities will include grape crushing and pressing, separation of grape seeds 

and skin, juice storage, and transport to wineries, as shown in Figure 2. The separated grape seeds 

and skin will be packaged for sale as a secondary product used to supplement animal fodder. The 

seeds and skin are high in nutrients, and removal of these solids is an important part of reducing BOD 

of the wastewater. 

45. The wastewater discharge from each grape processing facility is estimated to be in the order of 

675 cubic meters (m3) per year associated with facility and equipment cleaning, and an additional 115 

m3per year associated with domestic sewerage. The cleaning wastewater will be collected and treated 

in aerobic ponds (using physical aerators) to reduce BOD levels in effluent. Organic compounds 

degrade to carbon dioxide and water in an aerobic environment. The domestic sewerage will be treated 

in underground septic tank systems. Wastewater discharge with regard to potential environmental 

impacts and mitigation measures is discussed in section VI.  
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Figure 2: Grape Juice Factory Process and Production Sewage Node 

 

 

 

 

 

 

 

 

 

 

 

 

IV. DESCRIPTION OF ENVIRONMENT 

46. The project sites cover a total area of 4,146 ha, of which 1,450 ha is existing agricultural land 

and the remainder is predominantly modified (impacted by human activity) grass land areas. The 

project sites are located in discrete areas across central Ningxia as shown in Figure 1. Project sites do 

not include natural water bodies20 on or adjacent to the site, and are not located on or adjacent to the 

Yellow River or its tributaries. The project sites do not overlap with national or provincial reserves, 

protected areas or critical habitats. Table 7 provides a brief summary for each site, supported by the 

following sections which present more detail on physical and ecological characteristics of each of the 

project sites. 

 

 

 

 

 

 

 

                                                
 
20

 The sites do include artificial water bodies including reservoirs, canals, and drainage systems. In some cases such as 

Lianhu site, these water bodies provide habitat for water birds. The site maps are included in NFD‘s 2012 Feasibility Study 

Report fo the Ningxia Irrigated Agriculture and Water Conservation Demonstration Project.  

Wastewater from cleaning 

Addition 

of sulfite  

Harvest and sorting 

Pressing 

Crushing 
Minor noise impacts 

Solid waste (waste plant matter) 

 

 （葡萄果粒、果梗） 

Separation of seeds and 

grape skin 

 Juice storage 

Transport Minor noise and traffic impacts 
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Table 7: Summary of Project Site Environment 

Site 

Total Site 

Area (ha) 

Existing 

Agricultural 

Land (ha) 

Modified 

Grasslands 

(ha) 

Natural 

Wetland, 

Water  

Body Onsite 

or Adjacent 

Protected Area 

and/or Critical 

Habitat Onsite 

or Adjacent Site Coordinates 

Qukou 200 0 180 No No E106°05′ / N38°15′ 

Yuquanying 1,033 667 340 No No E106°02′ / N38°16′ 

Lianhu 400 240 133 No No E105°58′ / N38°09′ 

Nuanquan 133 0 133 No No E106°15′ / N38°44′ 

Huangyangtan 867 543 297 No No E106°15′ / N38°20′ 

Demonstration 

center 
74 0 67 No No E106°02′ / N38°16′ 

Hongsipu 367 0 333 No No E106°02′ / N37°12′ 

Yanchi 405 0 267 No No E107°22′ / N37°46′ 

Tongxin 667 0 667 No No E105°17' / N36°34' 

 

A. Physical Environment 

1. Geology and Geomorphology 

47. Ningxia covers 66,400 square kilometers (km²), spanning a broad range of ecological zones 

from mountainous areas approaching 3,000-m elevation in the south to the low-lying alluvial plains of 

the Yellow river in the central and northern regions. Approximately 27% of the area of Ningxia is 

composed of flood plains, 16% is mountainous, 38% is hilly, 17% is tableland, and 2% is desert.  

48. The geology of Ningxia is characterized by exposed igneous and sedimentary formations with 

the Helan Mountainous region, extending down to layered alluvium sand and silt, with depths of more 

than 2,000 m near the base of the valleys. In the piedmont area at the foot of the Helan Mountains is a 

thick wedge of undifferentiated sediments derived from mountain erosion by wind, water, and glacial 

activity. These comprise silt, sand, gravel, cobbles, and boulders; and make up the western recharge 

zone of the shallow and confined aquifers.  

49. The project area is located within the central and northern regions of Ningxia, in a 

geomorphological zone broadly classified as arid to semi-arid. Table 8 summarizes key 

geomorphological information for each project site, including site elevation, landform, and soil type.  
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Table 8: Project Site Geomorphology 

Site Elevation  (mASL) Landforms Soil Types
* 

Estimated 

Depth to 

GW** (m) 

Qukou 100–1,000 Weining Mountains and Plains II, VII, IV, III 30 

Yuquanying 1,108–2,500 Yinchuan Plains I, II, VII, III 20 

Lianhu 100–1,000 Weining Mountains and Plains II, VII, IV, III 30 

Nanquan 1,108–2,500 Yinchuan Plains I, II, VII, III 15 

Huangyangtan 1,108–2,500 Yinchuan Plains I, II, VII, III 20 

Dem. Centre 100–1,000 Weining Mountains and Plains II, VII, IV, III - 

Hongsipu 1,230–1,260 Weining Mountains and Plains II, III, IV, VII 50 

Yanchi 1,600 Lingyan Tableland III, II, IV, VI 50 

Tongxin 1,240–2,625 Loess hills, The north and south VI, II, IV 50 

Notes:  

* Soil types I – silt soil, II – sierozem, III – aeolian sandy soil, IV – saline soil, V – loessal soil, VI – heilu soil, VII – alluvial soil.  

** GW = groundwater. 

Source: Project preparation technical assistance final report, 2012. 

50. Land degradation. The region has been subject to land degradation and desertification, due to 

various factors including human activity and climatic variation. Land desertification in Ningxia is serious, 

accounting for about 24% of the total area of Ningxia.21 Ningxia dryland also suffers from serious soil 

erosion, which contributes sediment to the Yellow River.  

51. Soil erosion.22 According to data from the second remote sensing survey organized by the 

Ministry of Water Resources, the total area of soil erosion is in the order of 36,850 square kilometers 

(km2), which comprises 55.5% of Ningxia‘s total land area. Of this total, soil erosion resulting from 

surface water runoff covers 20,907 km2, and wind erosion impact covers 15,943 km2. Slopes steeper 

than 5–10 degrees (depending on the soil type) without dense and deep rooting vegetation cover are 

prone to soil erosion, which appears as rill (hilltop, upper slope), sheet (lower slope) and gully erosion 

(foothill). Along with the direct impact of soil erosion on the land affected, there are also negative 

impacts to downstream areas including sedimentation of rivers and reservoirs. Over the years, 

sedimentation of between 1–5 centimeters (cm) per year has reduced the through-flow capacity of 

rivers, reduced the water storage capacities of reservoirs by up to 50%, reduced the flood management 

capacity of reservoirs, and resulted in decreased water quality. The second remote sensing survey 

noted that expansion of the impacts of soil erosion has resulted in a reduction of 1,350 ha of farmland, 

along with loss of nitrogen, phosphorus and potassium (key soil nutrients) in the order of 280–340 

thousand tons. 

52. Attempts have been made by the government to reverse the occurrence of soil erosion in some 

project areas, including exclusion of grazing and establishment of low native grass cover and small 

shrubs.  

53. Severe land desertification. Within Ningxia a total of 1.27 million ha is classified as severe 

land desertification, resulting largely from over grazing, uncontrolled harvesting wild Chinese herbs 

(which would otherwise have provided protection against soil erosion) and reclaiming wasteland in 

                                                
 
21

 ADB. 2010. Dryland Ecosystems, Introducing an Integrated Management Approach in the People’s Republic of China. Manila. 
22

 ADB. 2012. Ningxia Dryland Farming and Water Conservation Demonstration Project. Consultants‘ Final Report. Manila. 
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some regions of Ningxia. NHARG has been working to reverse desertification for almost 50 years, and 

has successfully halted the expansion of land desertification in Ningxia. 

54. Soil salinization. Within Ningxia, a total of 146,000 ha of arable land is classified as impacted 

by salinization. Salinization exists within Ningxia due to natural causes, and also as a result of poor 

irrigation activities including poor drainage and excessive use of irrigation water.  

55. Through improved land practices, reduced water consumption and increased vegetation cover 

at the project sites, the project will contribute to reduced desertification, soil erosion, and salinization.  

2. Climate 

56. The climatic conditions in Ningxia are dominated by low precipitation, high potential 

evaporation, cold winters and mild summers. The range of annual precipitation for the project area is 

from less than 200 millimeters (mm) on the Yinchuan Plain to over 400 mm in the mountainous areas, 

with most of the precipitation falling as rain in storms during the summer months from July to 

September (Figure 3). The annual average temperature ranges between 5°C and 9°C (Figure 4). 

Figure 3: Average Rainfall by Month in Ningxia 
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Source: Ningxia Irrigated Agriculture and Water Conservation Demonstration Project PPTA, Final Report. 

 

Figure 4: Average Temperature by Month in Ningxia 
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Source: Ningxia Irrigated Agriculture and Water Conservation Demonstration Project PPTA, Final Report. 
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57. The annual evaporation rate (Chinese Pan) is high and ranges over 2,000 millimeters (mm) on 

the Yinchuan Plain. Potential evaporation is approximately seven times annual precipitation. Table 9 

provides a summary of key climatic data for the project areas. 

Table 9: Project Site Climatic Conditions 

Project Site 

Annual Ave 

Temp (
o
C) 

Annual Ave 

Rainfall (mm) 

Annual Ave 

Evaporation 

(mm) Comments 

NARC   8.7 185-223 1,200 

The average frost-free period 170 days, with more 

than 3,000 hours of sunshine hours. Frost-free period 

is 152.8 days. 

Tongxin 

County 
8.8 278 1,280 

Continental climate with four distinct seasons, 

abundant sunshine, the temperature varied greatly 

between day and night. The extreme maximum 

temperature is 37.9
 oC, and extreme minimum 

temperature is -27.7
 oC.  

Yanchi 

County 
9.2 280 2,100 

Average 3,124 hr of sunshine, frost-free period is 148 

days, annual average wind speed is 2.8 m/sec. 

Hongsipu 

District 
8.8 225 2,014 

Average annual sunshine time is 2,912–2,957 hours, 

the annual average wind speed is 3.9 m/sec. 

NARC = Ningxia Agriculture Reclamation Group Co., Ltd. 

Note: NARC represents the grouping of the six NARC sites, including Huangyangtan, Lianhu, Nuanquan, Qukou, Yuquanying, 

and the demonstration center.  

58. Climate change. NHARG has reported that the average temperature in Ningxia has risen by 

0.8oC over the last 50 years and precipitation has decreased, with a recorded increase in drought 

events. This has affected the Ningxia ecology and in particular economic activities that depend on 

natural resources. Climate change is likely to exacerbate this further. Vineyard and orchard production 

are particularly vulnerable to climate change. Climate change in Ningxia may include an increase in 

temperatures, moisture loss, change in duration of seasons, and a higher incidence of extreme 

droughts and floods. This could negatively impact the vineyards and orchards in Ningxia through 

reduced availability of surface irrigation water and increased risk of crop failure due to extreme weather 

events and unpredictable precipitation. To effectively adapt to climate change, and mitigate some of 

the effects from climate change, farmers in Ningxia must urgently shift to sustainable practices in 

irrigated agriculture. 

3. Water Resources 

59. Surface water resources. In Ningxia, as elsewhere in the Yellow River watershed, surface 

water is severely limited. Surface water resources are dominated by the Yellow River, which flows for 

78.4 km through Ningxia at a low gradient and with shallow depths. Over recent years flows in the river 

have declined. The Yellow River forms large areas of wetlands adjacent to its banks in the northern 

parts of Ningxia. These wetlands are important ecosystems, hosting a wide range of biodiversity, but 

are outside the area of this project.   

60. The annual surface water runoff within Ningxia is in the order of 31.5 billion m3. Surface water 

runoff is focused around the summer months from July to September with highest rainfall, and can 

occur as flash flooding due to low infiltration rates in the mountains and lack of vegetation cover. 

Further water quality data is provided in section IV.C.2 of this IEE.  
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61. Surface water quality has varied over time and is generally influenced by the leaching of salts 

from the soil zone and shallow groundwater seepage. The Yellow River water quality has a salt content 

of 400 milligrams per liter (mg/L) and is suitable for irrigation and potable uses.  

62. Irrigation. Ningxia depends primarily upon the Yellow River for its water resources, with an 

annual allocation of 4 billion m3 for irrigation. All project sites receive surface water diverted from the 

Yellow River through different canal systems. The water allocation is controlled by the Yellow River 

Commission. Due to increased demand from industry and urban areas, it is likely that Ningxia‘s water 

allocation quota from the Yellow River will become more restricted.  

63. Surface water is diverted from the Yellow River at the Qingtongxia dam and then by way of 

canals used for gravity fed irrigation through central Ningxia. The average annual channel water 

volume ranges between 700 billion m3 and 800 billion m3. There are 10 main irrigation canals, and five 

major drainage canals. The irrigation systems and drainage systems build up the hydrologic framework 

of the Yinchuan Plain. 

64. Ningxia‗s total irrigated area is 450,000 ha. The main irrigation area lies on the Weining plain. 

The plain is irrigated with water transported throughout the project area by way of canals used for 

gravity-fed irrigation. It is one of the four principal areas with gravity irrigation in northwest PRC.  

65. To reduce soil salinization, it is common to use continuous flooding irrigation methods for maize 

and other crops within Ningxia. This excess use of irrigation water is exacerbated by the poor quality of 

the irrigation system infrastructure, the majority of which were constructed in the 1950s. The system is 

low standard; and needs repair, with high leakage loss. According to provincial data, 16% of main 

irrigation canals and 51% of branch canals are unlined, 55% of irrigation stations and buildings are 

damaged, and 55% of drains are silted. The irrigation coefficient is very low at 0.37. 

66. Furthermore, due to fast economic growth in the region, there is increasing demand for water in 

the industrial, urban, and rural sector, much of which will be taken from the agriculture sector. The 

present distribution of agricultural, industrial, and domestic water consumption is 93.4%, 3.9%, 2.7%, 

respectively.  

67. There have been encouraging results demonstrating increasing efficiency in the utilization of 

water resources in the project area which is a reliable basis for successful implementation under the 

current project: (i) water extracted from the Yellow River in 1998 was almost 9 billion m3 and 

decreasing in 2007 to 6.4 billion m3, (ii) irrigation quota decreased from 2000 to 2008 from 1,140 m3/mu 

to 923.5 m3/mu, and (iii) grain production irrigation efficiency increased between 2000 and 2007 from 

0.6 kilograms (kg)/m3 to 0.82 kg/m3. 

68. Groundwater resources. Ningxia‘s exploitable groundwater resources exist within a 

multi-layered sequence of alluvium and include a shallow unconfined to semi-unconfined aquifer 

underlain by a series of confined aquifer to depths of about 300 m. These aquifers supply water for 

industry, agriculture, and potable water. On a regional scale, groundwater recharge occurs within the 

Helan Mountains at the piedmont and is added to by direct rainfall and leakage from irrigation on the 

Yellow River plain. Most of the recharge occurs during the period of late April to mid-November and is 

estimated to be almost 6 billion m3 (whole of Ningxia). On a local scale, groundwater recharge is more 

complex due to influence of leakage from canals, drainages, and agricultural irrigation. Overall, 

groundwater recharge can be considered include the following components: (i) runoff from the Helan 

Mountains infiltrating the piedmont plain, (ii) leakage from irrigation canals, (iii) deep percolation below 

irrigated land, (iv) direct precipitation on agricultural land, and (v) interchange with deeper aquifers.  
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69. Groundwater flow within the unconfined aquifer is commonly dictated by topography. Regional 

groundwater flow is broadly from the south west and west to the north east and east. Groundwater is 

seen discharging at the surface in wetland areas throughout the central and northern regions of Ningxia, 

and also contributes to recharge of the Yellow River. 

70. Within the irrigated areas and adjacent to irrigation channel systems, the groundwater level can 

be quite shallow in the order of 5 meters below the surface, with a yearly variation of groundwater level 

in the order of plus or minus 1–2 m. In some areas the shallow groundwater contributes to the increase 

in surface salinity as a result of evapotranspiration processes. In areas not influenced by irrigation 

groundwater is generally greater than 15–50 m below surface.  

71. In the south of the Yellow River plain, the unconfined aquifer generally hosts good quality 

groundwater and with total dissolved solid (salinity) concentrations commonly less than 1,000 mg/L. 

Low salinity groundwater in this region is a result of infiltration of irrigation water, higher than average 

rainfall, good drainage and limited areas for surface evaporation. Salinity levels in the shallow 

groundwater aquifer in the northern parts of Ningxia are generally higher, in the range of 1,000–3,000 

mg/L, due to a combination of higher surface evaporation, poor drainage, and longer groundwater 

residence times.  

72. Reducing water availability. Ningxia faces the likelihood that their current allocations will be 

reduced. Under these circumstances, expansion of agricultural production must be based on 

increasing the efficiency of irrigation. Increased productivity of irrigation on existing agricultural land will 

allow the use of the water saved to develop new agricultural land. 

73. A small amount of agricultural production in Ningxia is irrigated via wells that draw on ground 

water. The NWRD indicates that in the future, permits for irrigation from ground water will be very 

difficult, if not impossible to obtain. As the availability of surface water for irrigation tightens, farmers in 

Ningxia cannot count on meeting their irrigation requirements from ground water.  

B. Ecological Environment 

74. While much of Ningxia has been severely impacted by environmental degradation,23 a wide 

variety of flora and fauna remain, as detailed in Tables 10 and 11. The following section summarizes 

the ecological environment of Ningxia in the context of the project based on published data and site 

inspections conducted during June to November 2011. 

1. Flora 

75. Approximately one sixth or 11,300 km² of Ningxia is cultivated agricultural land. 24  In 

noncultivated areas, vegetation varies greatly depending largely on water availability and elevation. 

Records show that the flora of Ningxia includes over 3,800 plant species (Table 10).  

 

 

                                                
 
23

 Ma Jun. 2004. PRC‘s Water Crisis. Translated by N. Yan Liu and L. R. Sullivan. Eastbridge, Norwwalk, CT. Originally 

published as Zhongguo shmiweiji in Chinese (1999). Beijing: PRC Environmental Science Publishing House. Shapiro, J., 

2001. Mao‘s War Against Nature: Politics and the Environment in Revolutionary PRC. Beijing: Cambridge University Press. 
24

 PRC. 2009. Ningxia Bureau of Statistics, Statistical Yearbook.  
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Table 10: Number of Flora Taxa in Ningxia 

 Family Genus Species 

Fern 12 20 40 

Gymnosperm 5 9 17 

Angiosperm 112 606 1,844 

Vascular plants 129 635 1,901 

Total 258 1,270 3,802 

 ADB = Asian Development Bank.  

Source: ADB. 2007. Ningxia Integrated Ecosystem and Agricultural Development. 

Consultant‘sfinal report. Manila. 

76. Plant diversity is highest in the wetlands and flood plains for the Yellow River which are outside 

the area of this project. Areas included within the project have been found to host a range of grass and 

low shrubs species. The project sites are confined to semi-desert low-mountain grassland areas at 

around 1,000–2,000 m elevation, with sparse drought-enduring wild shrubs and herbs, as well as 

planted forests and crops. The project sites cover two broad vegetation zones, (i) desert steppe 

vegetation, and (ii) semi-desert steppe vegetation (as defined by World Bank, 2011).25  

77. Desert-steppe vegetation zone. The three project sites (Hongsipu district, and the Tongxin 

and Yanchi counties) in central east of Ningxia exist within the desert-steppe vegetation zone. In this 

zone the natural plant communities are dominated by perennial grasses, including Stipa breviflora, 

Stipa glareosa, Gramineae synusium, Cleistogenes gracilis, Cleistogenes squarrosa (Trin.) Keng, 

Leymus secalinus (Georgi) Tzvel, and Pennisetum centrasiaticum Tzvel. 

78. Semidesert vegetation zone. The six NARC project sites belong to the semi-desert vegetation 

zone in central west and north of Ningxia. In this zone the natural plant communities include (i) low 

shrubs, such as Reaumuria soongonica, Salsola passerine, Oxytropis aciphylla and other 

super-xerophytic dwarf shrubs and dwarf semi-shrubs, and (ii) grasses such as Stipa breviflora, Stipa 

gobica, Convolvulus tragacanthoides Turcz, Ajania achilloides, Artemisia frigida, Cleistogenes gracilis, 

Gramineae synusium. 

79. These species are not identified as protected or endangered under PRC national law or 

international conventions. The Ningxia Desertification Control and Ecological Protection Project26 

identified one rare plant species protected under PRC national law within the semidesert vegetation 

zone, Ammopiptanthus mongolicus. This species has not been recorded on the project sites, and 

distribution maps for this species do not indicate occurrence in the project area.   

80. The following Plates 1–10, taken during site visits in September 2011, show the characteristic 

flora at each of the project sites. The natural vegetation coverage rate within the project areas is 

generally less than 30%. Land use in the project sites comprises existing agricultural lands and/or 

unused lands with limited vegetation. No townships or villages are situated in the project sites. 
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 World Bank. 2011. Ningxia Desertification Control and Ecological Protection Project. 
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 World Bank. 2011. Ningxia Desertification Control and Ecological Protection Project. 
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Plate 1: Qukou. The Qukou project site 

has approximately 30% vegetation cover, 

including grassland species Stipa 

bungeana, Agropyron mongolicum Keng 

(Mongolian Wheatgrass), Reaumuria 

soongorica, and other xerophytic shrubs.  

 

Plate 2: Yuquanying. The Yuquanying 

project site includes (i) existing irrigated 

agricultural land which will be converted to 

higher-value crops and drip irrigation, and 

(ii) natural grasslands. Native grass and 

low shrub species observed at the site 

included those typical of the semidesert 

vegetation zone, including Reaumuria 

soongonica, Oxytropis aciphylla, Stipa 

breviflora, and Stipa gobica. 

 

 

Plate 3 and 4: Lianhu. The Lianhyu site is 

located in the semidesert vegetation zone, 

and has the highest biodiversity of the 

project sites. The site includes shelterbelts 

(dominated by Xinjiang poplar, elm, black 

locust), artificial drainage lines, reservoirs, 

and flood-irrigated grape crops. Native 

species include grasses and shrubs typical 

to the vegetation region as listed above. 

Evidence of nesting crows was apparent in 

several poplar trees in the area. Adjacent 

to the site are local villages, including local 

mosques. The site of the proposed grape 

processing facility is shown in Plate 4, 

existing as cleared land partly covered with 

a concrete slab.  
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Plate 5: Nuanquan. Located the furthest 

north of the project sites, the Nuanquan 

site has limited vegetation cover, 

approximately 30% coverage, including 

common grass and shrub species Stipa 

breviflora, Agropyron soongorica, and other 

xerophytic shrubs.  

 

Plate 6: Huangyangtan. The 

Huangyangtan project site includes existing 

agricultural land and native grasslands. 

The flora observed on the non-agricultural 

areas included species typical of the 

semidesert vegetation zone described 

above, such as Stipa breviflora, Mongolia 

wheatgrass, and Oxytropis.  

 

Plate 7 and 8: Hongsipu. The Hongsipu 

project site hosts sparsely vegetated 

(approx. 30% coverage) grass and small 

shrubs species. Flora species include Stipa 

bungeana, Stipa breviflora, Agropyron 

mongolicum Keng (Mongolian 

Wheatgrass), Caragana intermedia (Phate 

8), narrow-leaf wormwood, and other 

xerophytic species.  
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Plate 9: Yanchi. The Yanchi project site 

includes flora typical of the desert-steppe 

vegetation zone, dominated by grass 

species Stipa bungeana, Mongolian 

Agropyron, Stipa breviflora of Oxytropis 

aciphylla and xerophytic shrubs. The 

vegetation cover is about 40%. Some 

areas of the site included wheat, corn, and 

sunflower crops at the time of site visit.  

 

Plate 10: Tongxin. The project site hosts 

sparsely vegetated (approximately 15% 

coverage) grass and small shrubs species 

typical of regional desert-steppe 

vegetation. Flora species include Stipa 

bungeana, Agropyron mongolicum Keng 

(Mongolian Wheatgrass), Stipa breviflora, 

Oxytropis, and other common drought 

resistant grass species to the region.  

 

2. Fauna 

81. Over 400 fauna species are documented for Ningxia, with birds comprising by far the largest 

species and quantities of wildlife (Table 11). Due to environment degradation, population numbers of 

several fauna species in Ningxia have been reduced over the past few decades. The main species of 

wild birds are the goshawk, swift, sparrow, crow, pintail sandgrouse, magpie, and chough. The main 

species of mammals are the corsac, hare, bat, blue sheep, and field mouse. Eight species in Ningxia 

have been assigned first-class protection status under the PRC‘s national law:27 Ciconia nigra, Mergus 

squamatus, Aquila chrysaetos, Haliaeetus albicilla, Gypaetus barbatus, Otis tarda, Otis tetrax, and 

Panthera pardus.  

Table 11: Number of Fauna Taxa in Ningxia 

 Class Order Family Species 

Crustacea 1 1 1 2 

Fish 1 3 6 2 

Amphibians 1 2 3 7 

Reptiles 1 2 3 21 

Birds 1 17 49 320 

Mammals 1 6 20 85 

Total 6 31 88 427 

Source: ADB. 2007. Ningxia Integrated Ecosystem and Agricultural Development. Consultant‘s final 

report. Manila.  

                                                
 
27

 World Bank. 2011. Ningxia Desertification Control and Ecological Protection Project. 
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82. According to secondary data (footnote 26), there are no known migratory, national rare or 

endangered animals or protected species, documented for the project sites. 

C. Environmental Quality (Baseline Data)  

83. Limited data for air quality, water quality and evidence of land degradation are presented below 

as a baseline for comparison during construction and project operation. Air quality data was collected 

between June and November 2011 for each project site by the Zhikeda Environmental Technology 

Company Limited. Water quality data was provided by the NWRD for the Yellow River, based on 

sampling during 2009. While the project sites are not located near the Yellow River and are not 

expected to have an impact on Yellow River water quality, the water quality can be considered a 

baseline for irrigation water quality sourced from the Yellow River; and can be used as a comparison 

for wastewater discharge from the grape processing facilities. Baseline evidence of land degradation 

was observed and documented during site visits during June–November 2011.  

1. Air Quality  

84. Recent monitoring data indicates that ambient air quality in the project area meets the PRC 

Class II standard. Sulphur dioxide at its highest concentration, did not exceed the Class II standard. 

Sulphur dioxide (SO2) and suspended particulate matter less than 10 micrometers (PM10) in some 

events marginally exceeded the related standard. Table 12 provides a summary of the results of air 

monitoring. SO2 and PM10 have been known to exceed the Class II standards in the region due to 

pollution from incomplete coal combustion for heating and cooking. The mean concentration for SO2 

(2001) and total suspended particulates (TSP, 2001) in Yinchuan was 0.049 micrograms (µg)/m3 and 

0.345 µg/m3 respectively.28 The project EMP (Appendix A) includes air pollution mitigation measures to 

be applied in all of the project sites. 

Table 12: Ambient Air Quality (µg/m3) Monitoring Results for Six of Nine Project Sites 

Project 

Site 

 

Items 

1-hour Monitoring  24-hour Monitoring 

Concentration 

Range 

PRC 

Standard 

Standard 

Achieved 

Concentration 

Range 

24-hour 

Average 

PRC 

Standard 

Standard 

Met 

Yinchuan 

City, 

Yonglin 

County  

SO2 - - - 0.024～0.037 
- 

0.15 No 

NO2 - - - 0.009～0.013 
- 

0.08 Yes 

PM10 - - - 0.104～0.227 
- 

0.15 No 

Qukou, 

Zhonglin 

County 

SO2 0.010～0.027 0.5 Yes 0.008～0.013 
- 

0.15 Yes 

NO2 0.012～0.029 0.12 Yes 0.015～0.022 
- 

0.08 Yes 

PM10    0.09～0.13 
- 

0.15 Yes 

Nuanquan 
SO2 - - - 0.003～0.134 0.022 0.15 Yes 

NO2 - - - 0.004～0.062 0.026 0.08 Yes 

                                                
 
28

 National Research Council (US). 2004. Urbanisation, Energy, and Air Pollution in the PRC.  
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Project 

Site 

 

Items 

1-hour Monitoring  24-hour Monitoring 

Concentration 

Range 

PRC 

Standard 

Standard 

Achieved 

Concentration 

Range 

24-hour 

Average 

PRC 

Standard 

Standard 

Met 

PM10 - - - 0.012～0.457 0.085 0.15 No 

Tongxin 

County 

SO2 - - - 0.008～0.013 
- 

0.15 Yes 

NO2 - - - 0.008～0.013 
- 

0.08 Yes 

PM10 - - - 0.132～0.160 
- 

0.15 Yes 

Hongsipu 

District 

SO2 
0.009～0.015 (0 ) 0.50 Yes 0.005 - 

0.15 Yes 

NO2 
0.005～0.011 (0) 0.12 Yes 0.013～0.016 - 

0.08 Yes 

TSP 
   0.158～0.160 - 

0.30 Yes 

Yanchi 

County 

SO2 
0.0035～0.124 (0 ) 0.50 Yes 0.056～0.062 - 0.15 

Yes 

NO2 
0.054～0.118 (0) 0.12 Yes 0.072～0.095 - 0.08 

Yes 

TSP 
   0.188～0.285 - 0.3 

Yes 

Note: These six sites are considered representative of all nine sites. Yinchuan City is included as a reference for air 

quality in urban areas. 

Source: Zhikeda Environmental Technology Company Limited (2012). Domestic environment impact assessment 

(DEIA) report. March. Yinchuan.  

2. Water Quality 

85. The water quality objectives for the Yellow River are Class III within Ningxia. Water quality data 

from the Qingtongxia section of the Yellow River has been used to reflect irrigation water quality. 

Monitoring data from 2009 (Table 13) indicates that the appropriate standards were exceeded for total 

nitrogen (TN). TN pollution is one of the most serious problems in the Yellow River and results primarily 

from municipal wastewater discharge and runoff from of agricultural fertilizers.29 The project design 

and EMP includes measures to reduce nutrient use, including nitrogen (see Section III.D on 

sustainable agricultural practices). 
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 Xia X, Zhou J, Yang Z. 2002. Nitrogen contamination in the Yellow River basin of PRC. Journal of Environ Quality. 2002 

May–June; 31(3):917-25. 
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Table 13: Yellow River Water Quality (mg/L) at Ningxia Section (2009),    
Annually Average Concentration. 

Monitoring 

Items 

Point of 

Qingtongxia 

Point of 

Yinchuan 

Point of 

Shijuishan 

Standard 

Limitation 

Value for 

Class III 

Surface water 

Body 

Met the Class 

III Standard
30

 

pH 8.29 8.26 8.32 6-9 Yes 

DO 7.96 8.03 8.07 ≧ 5 Yes 

Permanganate 

index 
2.53 2.54 2.54 6 Yes 

COD 10.5 12.1 11.7 20 Yes 

DOD 2.38 2.56 2.41 4 Yes 

NH3-N 0.440 0.460 0.329 1.0 Yes 

Total 

phosphorus 
0.051 0.062 0.05 0.2 Yes 

Total nitrogen 2.09 2.26 2.26 1.0 No 

Copper (Cu) 0.0049 0.0074 0.0073 1.0 Yes 

Zinc (Zn) 0.0615 0.1578 0.0903 1.0 Yes 

Fluoride 0.20 0.31 0.23 1.0 Yes 

Selenium(Se) 0 0 0 0.01 Yes 

Arsenic(As) 0.00098 0.00141 0.00196 0.05 Yes 

Mercury(Hg) 0.00002 0.00003 0.00003 0.0001 Yes 

Cadmium(Cd) 0.0005 0.0006 0.0007 0.005 Yes 

Hexavalent 

chromium 

(Cr6+) 

0.008 0.006 0.008 0.05 Yes 

Lead(Pd) 0.005 0.006 0.007 0.05 Yes 

Cyanide 0 0 0 0.02 Yes 

Volatile Phenol 0 0 0 0.005 Yes 

Oil 0 0 0 0.05 Yes 

Anionic surface 

active agent 
0 0 0 0.2 Yes 

Sulfide 0 0 0 0.2 Yes 

Fecal coliform 

bacteria 

(num/L) 

19678 13239 3706 10000 Yes 

Note: 0 Value in the Annually Average column meanings that the monitoring value is less than lowest dictation value of 

the applicable monitoring measure.  

3. Noise Levels  

86. The project area belongs mostly to a class II and partly to a class I function zone of ambient 

noise standard for an urban area (GB3096-93). Areas adjacent to road (50 m from the ‗Right of Way‘ 

[ROW] for class I and 35 m from the ROW for class II) are classified as class IV. For sensitive 

                                                
 
30

 PRC National Standard defines five water quality classes for different environmental functions: Class I for headwaters and 

natural reserves; Class II for first-class drinking water sources and habitats of rare species; Class III for second class 

drinking water sources, aquaculture and swimming; Class IV for water sources for industrial use and recreations for indirect 

human contact; and Class V for water sources of agriculture use and landscaping. 
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receptors, the noise level standard of 60 decibels [dB(A)] in daytime and 50 dB(A) in nighttime is 

applied. In most cases, the noise level meets the standard, according to local EPB‘s environmental 

quality reports. 

4. Land Degradation 

87. Evidence of land degradation for the project sites is based on site observations and reports 

from local authorities. All project sites suffer from moderate impacts of land degradation, including 

moderate wind and surface water related soil erosion, and limited plant cover.  

88. Soil erosion was noted as especially severe in landforms in the Tongxin project site, which is 

characterized by deep ditches within the loess hills and alluvial fan landforms. As much as 65% of the 

total area of Tongxin County is classified as impacted by serious soil erosion. Soil erosion in the project 

areas is caused by a combination of surface water runoff and wind in sparsely vegetated areas which 

commonly result from human and climate variation induced land degradation. 

89. Land degradation within the other project areas observed and reported by local authorities 

includes (i) depletion of ground water, (ii) pollution of soils and water from excessive fertilizer and 

pesticides use, and (iii) loss of natural biodiversity.  

90. While severe soil salinization was not observed within the project sites, soil salinization is a 

serious contributor to land degradation within Ningxia. A salinity study carried out by the Ningxia Water 

Research Institute (part of the NWRD) in 2005 identified almost half of the croplands in the area suffer 

from salinization in various degrees. Areas of light, moderate, and severe salinity cover 22.3%, 15.2%, 

and 12.2% of croplands, respectively. The major reasons for soil salinity include (i) cultivation in 

salinity-affected wastelands; (ii) flat topography, shallow groundwater, and insufficient drainage; (iii) 

shortage of irrigation water favors salt and/or alkaline accumulation; (iv) poor maintenance of salinity 

control wells; and (v) rising groundwater table due to leaking from irrigation canals, lakes, and ponds.  

D. Social Environment 

91. Socioeconomic environment. Ningxia has a population of 5.8 million people, and is growing 

at a rate of 1.1% per year. Ningxia is a rapidly developing province, with a per capita gross domestic 

product (GDP) of CNY17,892 in 2008 that was ranked 20th out of 31 provinces in the PRC. But 

Ningxia‘s per capita GDP remains below the national average of CNY22,695. Ningxia‘s annual 

economic growth rate of 12.2% in 2008 was ranked the 15th highest provincial growth rate, while the 

national economic growth rate was 9.0%. The change in per capita GDP in Ningxia has increased from 

CNY1,393 in 1990 to CNY5,376 in 2000 and to CNY17,892 in 2008. Despite that rapidly improving 

picture, a large disparity exists between the urban and rural residents, with per capita disposable 

income of urban households, at CNY12,932 in 2008, being about 3.5 times higher than the 2008 per 

capita net income of rural households, at CNY3,681. Further, roughly 2.8% of Ningxia‘s population, 

about 168,000, live below the national poverty line of CNY1,196 per year and roughly 18.3% of the 

population, about 1.16 million, live below Ningxia‘s poverty line of CNY1,350 per year. 

92. One key to reducing the gap between rural and urban household income, and to reducing the 

number of people who live below the poverty line, is to improve the ability of the primary sector to 

provide increased income to households who work in the sector. In 2008, the primary sector 

contributed about 10.9% of Ningxia‘s GDP and about 2.2 million people worked in the sector. 

93. Most of Ningxia‘s primary production is produced via irrigated agriculture. Unfortunately, 

irrigated agriculture largely uses water inefficiently. Flood irrigation is dominant. Although still heavily 
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subsidized, farmers must still pay for the cost of irrigation water from surface sources—using more 

water costs more and reduces net income. Farmers who irrigate using high amounts of water typically 

also use excessive amounts of other inputs, particularly fertilizers and chemicals. This high use of 

inputs increases costs and also reduces net income. 

94. Eventually, excessive use of irrigation water, fertilizers, and chemicals will reduce the 

productivity of the land, causing crop production to decline. This loss of productivity will serve to reduce 

farm net income over time.  

95. To maximize farm net income in the short term and to maintain or increase farm net income 

over the long term, irrigation water use and all farm practices for irrigated agriculture must be managed 

sustainably. Sustainable farming practices for irrigated agriculture must also be strengthened urgently 

to reverse land and water degradation so that these resources can support agricultural production into 

the future. 

96. The projects sites do not include any townships or villages. Land use in the project sites is 

either existing agricultural land or unused land with limited vegetation. The project will not result in any 

housing resettlement, and no negative impact on ethnic minority groups. Project investments for 

improved water resource management will provide livelihood benefits by reducing the direct cost of 

irrigation, promoting more sustainable land use and higher incomes, and providing agricultural training. 

Livelihood aspects of the project are reported in the project social and resettlement reports, which 

conclude that the project will have a positive effect on local livelihoods.  

V. ANALYSIS OF ALTERNATIVES 

1. No Project Alternative 

97. Compared to the with-project scenario, the without-project scenario would see continued poor 

water use efficiency including widespread use of flood irrigation and leaking irrigation canals. There 

would be a continued focus on low value crops such as maize and wheat, and poor agricultural 

productivity and grape crop quality would continue due to poor agricultural practices and management. 

There would be limited expansion of new irrigated land due to the existing cap on water allocation, and 

with the likelihood of reducing water allocation quotas, it is possible that the area of irrigated agricultural 

will start to reduce to do competing demands for water resources. Without a means to improve water 

use efficiency, agricultural practices will become increasingly vulnerable to the impacts of climate 

variability.  

98. Smallholder farmers would face the need to intensify their agricultural practices still further to 

maintain current incomes. This would lead to over cultivation, degradation of soil quality and water 

holding capacity, and further desertification.  

2. Discussion of Alternative Solutions 

99. Alternative water conservation options. The project will achieve water conservation by a 

combination of solutions, including improvement to canal, channel and pipe infrastructure, 

improvement to water storage reservoirs, improvement to irrigation methods and technologies, and 

selection of crop type to maximize productivity value. Each of these improvements has been evaluated 

and the optimum combination of improvements for maximum water conservation outcome has been 

considered. One of the primary water conservation measures is the conversion of existing flood 

irrigated agriculture to pipe or drip irrigation. Within the context of the proposed project objectives and 
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activities, the approach identified is considered to be optimal to maximize water savings for the 

purposes of improving cultivation and quality of the target crops. 

100. Alternative project sites. Project site selection has been made with consideration for avoiding 

potential environmental impacts, in areas of existing agriculture and on adjacent undeveloped grass 

lands away from known environmentally sensitive ecosystems. In addition, the following considerations 

were made when locating the projects sites: land slope less than 35 degrees, strict exclusion of land 

hosting valuable natural ecosystems, maintain passage way for native fauna, and located away from 

nature reserves, cultural heritage and natural heritage sites.  

101. The initial project design included the Changshantou project site with a proposal for wolfberry 

crops. This site was located adjacent to the Tianhu wetlands. The wetlands were created in the 1990‘s 

as a result of runoff and seepage from irrigation water introduced to the area. The Changshantou State 

Farm recently submitted a proposal to recognize the Tianhu wetland as a National significant wetland. 

An initial rapid assessment of the potential environmental impact on Tianhu wetlands concluded 

potential minor negative impacts which could be mitigated by implementation of appropriate 

management. This site was however removed from the project based on noncompliance with water 

conservation requirements of the project design.  

102. Alternative crops. Different crops types considered for inclusion in the project included wine 

grapes, table grapes, wolfberry, Chinese date and apple. The project resolved to focus on wine grapes 

and Chinese date because (i) the market for table grapes is currently not well developed or understood 

by the IAs, but represents a government priority, and (iii) wolfberry and apple were discounted on 

economic grounds. 

103. Intercropping has been an improvement to the project design, with the addition of potato, day 

lily, and tamarix intercropped with Chinese dates in Yanchi. Intercropping refers to the practice of 

growing two or more crops in proximity that would otherwise be utilized by a single crop, with the 

following benefits to the project (i) nitrogen fixing (ii) reduced chemical fertilizer requirements, (iii) 

increased plant diversity which has been shown to reduce susceptibility to pests and improve habitat 

for local fauna, and (iv) increased soil stability and resilience to erosion. 

VI. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

104. The potential environmental benefits and impacts of the proposed activities have been 

assessed in line with ADB‘s SPS (2009), including assessment of possible benefits and impacts with 

regard to (i) biodiversity conservation and sustainable natural resource management, (ii) pollution 

prevention and abatement, and (iii) health and safety, and physical cultural resources.  

A. Incremental Environmental and Social Benefits 

105. The project is likely to result in environmental and social benefits in the following key areas:  

106. Combating land degradation and desertification. The project has the potential to make a 

positive contribution towards combating land degradation and desertification in Ningxia, through the 

application and promotion of improved agricultural practices, including the following: The overall 

outcome will be reduced soil erosion and increase land productivity. 

(i) Drip and pipe irrigation replacement of current flood irrigation practices on 

approximately 2,500 ha of existing farmland resulting in reduced water requirements; 
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reduced farmland soil erosion; and reduced discharge of nutrients, pesticides, and 

sediment into surface water and groundwater;  

(ii) Improved agricultural practices, including promoting the use of organic fertilizers such 

as manure, promoting zero-tilling practices to reduce disturbance of soil, and inclusion 

of intercropping to increase soil stability; and  

(iii) Expansion of dryland agriculture on approximately 2,500 ha of degraded land 

contributing to increased soil stabilisation (through establishment of shelterbelts and 

cropped land), increased biodiversity (through the introduction of intercropping in 

Yanchi) and increased soil quality (through the application of organic fertilizers). 

107. Reduced siltation of water course, irrigation canals, and reservoirs. As a result of 

improved agricultural practices such as minimum or zero-tillage planting, water-use conservation drip 

irrigation techniques and intercropping, sediment runoff is likely to be reduced from the project sites, 

particularly from existing farmland areas currently using flood irrigation techniques. This will reduce the 

sediment load entering surface water courses, irrigation canals and reservoirs, reducing maintenance 

costs, improving environmental flows, and improving flood management potential of reservoirs.  

108. The project design has been improved to enhance soil stability, including restriction on cutting 

bushes and grasses on steep slopes, tops of slopes, and gully bottoms to maintain vegetation 

protection against soil erosion. Slope land of more than 35 degrees has been excluded from the project 

to prevent against increased erosion.  

109. Improved irrigation water use efficiency. The project is expected to save approximately 

9,068 MLs of irrigation water currently being applied flood irrigation and high water demand crops. The 

project will improve water use efficiency on approximately 2,000 ha of existing agricultural land. 

Improved irrigation water efficiency brings environmental benefits including providing a buffer for 

adaptation to the potential impacts of climate variability, and demonstration of sustainable agriculture 

techniques that can be replicated.  

110. Carbon sequestration. The project will establish approximately grapes, Chinese date trees, 

and forested shelterbelts on land currently supporting sparse vegetation. The establishment of new 

vegetation has the potential to sequester carbon dioxide. Based on published average rates for carbon 

sequestration for agriculture and forestry,31 the area of newly established grapes, Chinese dates, and 

forested shelterbelts will result sequestration to between 3,996 tons and 17,320 tons of carbon dioxide 

per year.  

111. There is opportunity to expand the potential environmental benefits listed above, if the improved 

irrigation water use and agricultural practices demonstrated by the project are promoted to other farms 

within Ningxia. The maximum potential benefit of the project will be realised by broad-scale adoption of 

the demonstrated practices. The project implementation should consider a plan to communicate 

achievements and promote expansion of improved water use efficiency and agricultural practices to 

maximise these potential environmental benefits.  

B. Potential Adverse Impact and Mitigation Measures during Construction 

112. The project construction phase has the potential to result in adverse environmental impacts. 

The construction phase, which will occur over a 2-year period expected to commence in 2013, will 
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involve construction of infrastructure listed in Table 1, including preparation of land, planting crops, 

construction of irrigation canals, water pipes, reservoirs, unsealed roads, and three grape processing 

facilities. The proposed construction works have the potential to cause adverse environmental impacts 

to soil, water, air, flora, and fauna, including potential for  

(i) Increased soil erosion and soil nutrient loss. Excavation works, including preparing 

land for planting and excavation of canals and reservoirs, have the potential to increase 

soil erosion and nutrient loss if poorly managed, undertaking during heavy rainfall 

events, or strong winds. Soil preparation, planting, and tending purposefully disturb 

existing vegetation and soil surfaces to create a favorable environment for the growth of 

the new plants. However, these activities can easily cause new soil erosion; and 

furthermore, affect the surroundings of project sites. Measures to mitigate adverse 

impacts will include improved soil preparation methods, including pit, strip, and 

anti-slope based on the type of site condition; and covering prepared soil with cut 

grasses or bush branches to avoid wind or water erosion. Excavated topsoil will be 

stockpiled for reuse. To mitigate against potential soil erosion impact from infrastructure 

excavation, works will be restricted to the dry season (September–June); stopped 

during strong wind (>40 km/hr); and appropriate management measures will be 

enforced, including covering stockpiles; sediment runoff control barriers; and diversion 

channels constructed, as outlined in the EMP (Appendix A).   

(i) Impacts to original flora. Clearing planting sites may cause permanent or temporary 

disturbance to original vegetation. While no known protected flora species have been 

identified on the project sites, disturbance of original vegetation should be minimised. 

Mitigation measures outlined in the EMP include (a) prohibition to burning vegetation 

and residual bushes and grasses when clearing planting sites, in compliance with the 

PRC‘s Water and Soil Conservation Law (1991) and the Forest Fire Prevention and 

Control Regulation (1995); (b) only cutting grasses or bushes which are obstacle to 

planting activities and tree growth in patches or strip shape, and pilling them up between 

planting rows or holes to allow them to naturally decay; (c) when clearing planting sites 

in patches or strips on land with slopes of more than 15 degrees, every 30-m clearance 

cutting should allow a 3-m contour strip to allow for the original vegetation. 

(ii) Impact to surface water quality. Impacts to surface water quality may include 

increased siltation as a result of soil erosion, and discharge of construction camp 

wastewater. These impacts primarily relate to irrigation water quality, as the project sites 

are not located adjacent to natural water bodies. Siltation will be managed through the 

use of silt fences, covering stockpiled material, and restriction of excavation to dry 

season. Uncontrolled wastewater discharge from construction camps has the potential 

to result in impacts to water quality. To mitigate against this impact, portable sanitary 

systems will be used at construction camps. The wastewater will be collected, 

transported off site, and disposed of to the domestic sewerage system.  

(iii) Impacts to air quality. Dust generated by excavation and land preparation works and 

emissions from vehicles has the potential to impact local air quality. Potential sources of 

dust generation construction activities are similar at all project sites and include (a) dust 

from land preparation; (b) dust from excavation, loading, hauling, and unloading; (c) dust 

generated by the movement of vehicles and heavy machinery on unpaved access and 

haul roads; and (d) dust from aggregate preparation. Mitigation measures for dust not 

mentioned above for soil erosion, include vehicles delivering crops; and other materials 

to the sites must be covered, spraying water on active construction roads and 

excavation sites daily to reduce dust, and re-vegetating construction sites at completion 
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of works. Mitigation measures associated with vehicle emissions will include requiring 

vehicle compliance with construction plant maintenance and emission regulations.  

(iv) Noise impacts. Heavy machinery operation has the potential to result in noise impacts. 

Noise volume of construction machinery is generally between 80 dB and 110 dB, while 

vehicle noise intensity is generally about 90 dB. As some of the construction areas are 

adjacent to villages, noise will have some impacts on nearby residents. To mitigation 

against this, project equipment and machinery must comply with the PRC‘s Standard for 

Noise from Construction Sites (GB12523-90), selecting low-noise technology and 

equipment, use of vibration dampers for equipment components with large vibration, 

and maintain equipment in good repair. Adequate routes for large trucks should be 

considered to divert away from residential areas, where possible. When vehicles do 

pass through noise-sensitive areas, speed should be controlled to no more than 35 

km/hour; and use of horn should not be permitted. Construction works should be 

restricted outside the hours 06:00 and 22:00, or as agreed based on community 

consultation. 

(v) Generation of solid wastes. Construction camps will result in the generation of general 

waste and construction solid waste. Management of waste should include minimisation; 

reuse; recycling through the use of multi-compartment collection bins; composting of 

solid waste, where appropriate; regular collection by the city sanitation bureau; and 

disposal to a municipal sanitary landfill.  

113. These potential impacts are likely to be localized and will occur over a relatively short period of 

time. With strict adoption and enforcement of mitigation measures, the majority of these impacts can be 

avoided. Table 14 summarises the construction phase potential impacts and mitigation measures 

discussed above with reference to the EMP (Appendix A). 

Table 14: Construction Phase Potential Adverse Impacts and Mitigation Measures 

Potential Adverse 

Impact Activity 

Mitigation Measures 

(refer to EMP, Appendix A for more detail) 

Increased soil erosion 

as a result of excavation 

of reservoirs, canals and 

roads, as well as 

preparation of soil for 

planting.  

Excavation works  Limit construction works to dry season.  

 Topsoil should be preserved by excavating in strips and 

stockpiling. Stockpiles should be confirmed by retaining bunds 

or walls to avoid topsoil loss.  

 Erosion barriers should be constructed, and temporary 

detention ponds or containment should be considered to 

control silt runoff. 

 Construct intercepting ditches to prevent outside runoff 

entering excavation stockpile sites, and divert runoff from sites 

to existing drainage or ponds. 

 Transport and 

disposal of soils 

 All soils will be used as refill and landscaping materials on site, 

therefore soil transport will not be a significant issue. 

 Settling ponds will be built on construction sites. Soils in 

settling ponds will be cleared for use as refill materials. 

Construction 

vehicles 

 Tires of construction vehicles will be cleaned regularly of soils. 

 Straw/cloth will be laid at the entry/exit of each construction site 

to reduce incidental dispersal of soil/mud 

Exposed surfaces  As soon as refill and land leveling is done, re-vegetation with 

trees and grasses will be undertaken. 

Impacts on surface 

water quality (primarily 

Siltation in water 

bodies due to 

 If soil erosion mitigation measures are effectively implemented 

as detailed above, siltation in of irrigation canals will be 
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Potential Adverse 

Impact Activity 

Mitigation Measures 

(refer to EMP, Appendix A for more detail) 

relates to water quality 

in irrigation canals and 

reservoirs) 

excavation 

 

minimal.  

Wastewater from 

construction camps 

 Portable sanitary systems will be used at the construction 

camps, and wastewater collected, transported off site and 

disposed of to the domestic sewerage system.  

 Unauthorized dumping of wastewater will be prohibited. 

 

Impacts on air quality Dust from crop and 

other material 

delivery and 

construction 

vehicles 

 

 Vehicles delivering crops and other materials to the sites must 

be covered. 

 

Dust from 

construction sites 

 Materials storage sites must be 300 m from residential areas 

and covered. 

 Construction works must be stopped during strong wind (>40 

km/hr) 

 Water must be sprayed on active construction roads and 

excavation sites twice a day. 

 Upon completion of civil works, all construction sites will be 

required to be re-vegetated with trees and grasses. 

 Dust from 

construction roads 

 Roads used by contractors or suppliers vehicles will be kept 

clear of dust and mud. This should be monitored daily and 

cleaned as required. 

 

Emissions from 

vehicles and 

equipment 

 Vehicle emissions must comply with GB18352-2005, 

GB17691-2005, GB 11340-2005, GB3847-2005, and 

GB18285-2005. 

 Equipment and machinery emissions must comply with 

GB16297-1996. 

 Regular inspection and certification system should be initiated. 

 

Noise impacts Noise from 

equipment and 

vehicles 

 Noise from equipment and machinery must comply with 

GB12523-1990. 

 Adequate routes for large trucks should be considered to divert 

away from residential areas where possible. 

 Construction should only occur between 06:00 and 22:00 

hours, or as agreed based on community consultation.  

 

Community 

complaints about 

noise 

 Interviews with residents living adjacent to construction sites 

should be conducted on a weekly basis to identify community 

complaints about noise, and seek suggestions from community 

members to reduce noise annoyance. Refer to grievance 

redress mechanism in section 8 of this report.  

 Community suggestions should be used to adjust work hours of 

noise-generating machinery. 

 

Solid wastes Domestic waste 

from construction 

camps 

 

 Multi-compartment collection bins should be provided to 

facilitate reuse, recycling and composting of solid waste. 

 Wastes should be stored away from water bodies and be 

regularly collected by the city sanitation bureau and hauled to 

the municipal sanitary landfill. 
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Potential Adverse 

Impact Activity 

Mitigation Measures 

(refer to EMP, Appendix A for more detail) 

 

 

Impact on Flora Vegetation  Existing vegetation must be conserved where no construction 

activity is planned 

 Construction camp sites must be rehabilitation rehabilitated to 

their natural condition. 

 

Social and Cultural 

Considerations 

  

Traffic jam or block  Where traffic jams are expected during the construction phase, 

interim roads should be built.  

 Select transport routes to reduce disturbance to regular traffic. 

 Divert traffic during peak traffic hours, and reinstating the area 

to its original condition on completion of construction. 

 

Cultural heritage  Cultural heritage sites will be preserved where identified. In 

accordance with the PRC regulations, no person shall destroy, 

damage, deface, conceal, or otherwise interfere with a relic. 

 If an important site is unearthed, work should be stopped 

immediately and the matter promptly referred to the County, 

municipal, provincial- or state-level agencies for evaluation and 

decision on appropriate actions. 

C. General Mitigation Measures 

114. In the preparation of the domestic EIA report, the feasibility study report, and during the ensuing 

preliminary design phase, the following mitigation measures have been and will be undertaken: 

(i)  All the project sites are carefully selected to avoid or minimize potential adverse impacts 

on the environment and surrounding communities. 

(ii) The facilities are located and designed to minimize resettlement impacts. 

(iii) Adequate technical design and scheduling of construction activities for the components 

will provide for safety, sanitation, and environmental protection in compliance with 

government regulations and international practices. 

(iv) All components have undergone the EIA process under the PRC laws and regulations. 

The EIA report was prepared by qualified EIA institute, reviewed by expert panels, and 

approved by the local environmental protection authority or the respective municipal 

environmental protection bureaus. 

(v) Appropriate environmental mitigation and monitoring measures are included in the EMP. 

The proposed environmental mitigation measures will form part of the design 

documents for the components, and be included in the contracts for procurement of 

goods and services. All contractors and subcontractors will be required to comply with 

the EMP. 

(vi) The environmental monitoring program has also incorporated into the overall project 

design to ensure that environmental impacts are closely monitored and the construction 

and operating activities are closely supervised against the approved EMP. 

D. Biodiversity Conservation and Sustainable Natural Resource Management 

115. Critical habitats and legally protected areas. The project sites are not located in forests and 

grassland of ecological significance, natural reserves, or scenic areas. The project sites have been 
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selected to avoid or minimize potential adverse impacts on the environment and surrounding 

communities. The project will promote the management and use of renewable natural resources, 

where applicable. For revegetation purposes (shelterbelts and revegetation of construction sites), the 

project will only utilize plant species which are native or already long established in Ningxia; and which 

are routinely used in Ningxia for these purposes.  

E. Pollution Prevention and Abatement 

116. The project will generate minor pollution and waste as a result of (i) construction machinery and 

vehicle emissions, including greenhouse gas emissions; (ii) construction camp wastewater; (iii) 

construction camp general waste; and (iv) wastewater from grape processing. Measures to prevent 

and reduce these pollution sources have been included in the project design and include  

1. Greenhouse Gas Emissions from Construction Machinery and Vehicle  

117. Potential sources of greenhouse gas emissions from project works include machinery and 

vehicle exhaust. Proper maintenance of vehicles and diesel equipment, and avoidance of unnecessary 

running of vehicle and equipment engines will reduce emissions. No vehicle emitting black smoke will 

be allowed to operate on-site. Vehicle emissions must comply with PRC regulations (GB18352-2005, 

GB17691-2005, GB 11340-2005, GB3847-2005, GB18285-2005, and GB16297-1996). Regular 

inspection and certification system should be initiated. Based on past similar construction works, 

greenhouse gas emissions from vehicles and machinery are likely to be low.  

2. Wastewater from Construction Camps  

118. Pollution relating to wastewater discharge from construction camps will be managed by use of 

portable sanitary systems. The wastewater will be collected, transported off site, and disposed of to the 

domestic sewerage system. 

3. General Waste from Construction Camps 

119. The project will promote best practice waste management focusing on minimisation, reuse, and 

recycling, including (i) minimisation of solid waste generation through appropriate materials 

procurement, minimising generation of cut vegetation; (ii) reuse of cleared vegetation for ground cover; 

reuse of existing trellises and wire for new grape crops; composing organic waste, where appropriate; 

and (iii) use of multi-compartment collection bins to promote recycling of construction materials.  

4. Wastewater from Grape Processing  

120. The grape processing facilities will result in wastewater discharge from (i) facility and equipment 

cleaning, and (ii) domestic sanitary sewerage wastewater from toilets and wash basins at the facilities. 

Facility and equipment cleaning wastewater is estimated at 675 m3/year from each facility (project total 

volume 2,025 m3/year), and the sanitary wastewater at 115 m3/year (project total volume of 345 

m3/year).  

121. Wastewater from grape processing facilities is typically high in BOD, and can result in pollution 

of waterways if managed poorly. To reduce the BOD levels, the facilities will separate and reuse the 

seeds and grape skins, a major source of high BOD in grape press wastewater. The seeds and skins 

will be dried and reused as animal fodder. The effluent wastewater will be treated in aerobic ponds, 

using physical aerators, to further reduce BOD levels. The aeration process allows organic compounds 
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to degrade to carbon dioxide and water in an aerobic environment. The process is relatively simple, 

and if operated and maintained correctly, is likely to be effective in reducing BOD and other nutrients in 

the wastewater to acceptable levels. According to wastewater effluent quality monitoring at similar 

grape processing facilities provided by the NEPD, effluent quality concentrations for BOD of ≤100 

mg/L, COD of≤200 mg/L, and suspended solids of ≤100mg/L are likely to be achievable. These 

concentrations are within Class III irrigation water quality standards (GB5084-2005) of 150 mg/L for 

BOD, 300 mg/L for COD, and 200 mg/L for suspended solids. Following treatment within the aeration 

pond, the water will be discharged to the irrigation canal system. The water will then be re-used for 

irrigation of agricultural land further along the irrigation system, and will not discharge directly to any 

natural water bodies.  

122. The domestic sewerage from the facilities will be treated in underground septic tank systems, in 

accordance with PRC regulations for septic tank design and maintenance.  

F. Cumulative Impacts 

123. Cumulative environmental impacts will include a net improvement in water use efficiency and a 

net increase in the conversion of degraded lands to agricultural lands. Water savings achieved by the 

project will probably be used in the future for expanded agricultural production, and this will probably 

cause the expanded use of agricultural chemicals. This issue is addressed in the EMP through the 

development of an extensive farmer training program to increase the efficiency of chemical use, 

improved application rates, and the use of organic fertilizers (Section F of EMP).   

G. Cultural Relics and Physical Culture Resources 

124. Based on site inspection of each site and review of published reports,32 physical cultural 

resources were not identified on the project sites; and it is considered unlikely that important physical 

cultural resources will be found on the project sites. In the case that such resources are found, all 

construction work will be put to a halt and consultations will be held with the local authorities and 

project staff on how to proceed. Response to such events and the subsequent decisions and actions 

are outlined in the EMP (Appendix A), and will be reported in the environmental progress reports. In 

any case, the executing and implementing agencies confirmed that the project will not remove physical 

cultural resources unless the following conditions are met: (i) no alternatives to removal are available; 

(ii) the overall benefits of the project substantially outweigh the anticipated cultural heritage loss from 

removal; (iii) removal is conducted in accordance with relevant provisions of national; and (iv) local 

laws, regulations, and protected area management plans and national obligations under international 

laws and employs the best available techniques. 

H. Potential Adverse Impact and Mitigation Measures during Operation 

1. Expansion of Agricultural Land Area 

125. The primary potential adverse impact associated with the project operational phase relates to 

the expansion of agricultural activity by a net area of 2,000 ha. While the project will result in a 

reduction of fertilizer, pesticide, and herbicide use on existing agricultural land within project sites, the 

expansion of new agricultural land will see fertilizer, pesticide, and herbicide use expand into new 

areas where it was not applied previously. If the agricultural chemicals use is carried out in accordance 
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with the principle promoted by this project, the potential for adverse impact is likely to be small. 

Adoption of recommended innovative technologies and approaches, such as tunnel or recycling 

sprayers; improved spray nozzle design; and orientation, will further mitigate the potential for impacts. 

Appropriate application of low-toxicity fertilizer, particularly if applied as dissolved solution through the 

drip irrigation system, is unlikely to result in adverse impacts. Similarly, use of an integrated pest 

management program will significantly reduce the potential impact from over use of pesticides. 

Capacity building and training will be an important aspect of ensuring appropriate use of agricultural 

chemicals; and therefore, mitigating the potential impacts associated with expanded areas of fertilizer, 

pesticide, and herbicide usage.  

2. Wastewater Discharge from Grape Processing Facility 

126. While wastewater from the grape processing facility is estimated to be small in volume and is 

expected to be treated to acceptable levels of BOD, COD, and suspended solids prior to discharge to 

the irrigation system, it will be important to monitor the performance of the effluent water quality to 

ensure it is achieving the required discharge standards. Discharge of high BOD loads to the irrigation 

system, particularly to ponds or reservoirs, has the potential to reduce oxygen availability in the water; 

and may result in odours and in extreme events fish kills. Appropriate management and monitoring of 

the wastewater treatment system and discharge quality is required to mitigate against this potential 

impact. Capacity building and training is required to ensure that the wastewater treatment process is 

maintained. Appropriate mitigation measures are detailed in the project EMP (Appendix A).   

VII. INFORMATION DISCLOSURE AND PUBLIC CONSULTATIONS 

A. Legislative Framework for Public Consultation 

127. Public participation and consultation in the evaluation of project design, planning, and 

implementation is an important part of environmental impact assessment. It can directly reflect the 

public‘s perceptions on environmental quality in the project‘s area of influence. Relevant provisions in 

the Environmental Protection Law of the PRC and the Regulations on the Administration of 

Construction Project Environmental Protection (Order of the State Council, No. 253) require that 

―Environmental Impact Report formulated by construction unit shall be in accordance with relevant laws 

to solicit the opinions of units concerned and inhabitants of project construction site." ADB‘s 

environmental guidelines also have detailed and strict requirements on public participation and 

consultation. The public consultation processes for this project, therefore, follow both the PRC 

requirements and the ADB requirements. 

128. The PRC‘s EIA requirements and attendant public consultation requirements differ among the 

subcomponent sectors. The development of agricultural, forest, and water conservancy need the 

simplified process. An integral part of the EIA procedure is two rounds of public consultation, involving 

information dissemination, or questionnaire exercise; and an analysis and incorporation of comments.  

B. Public Consultation Activities 

1. Public Consultation 

129. A public consultation process was undertaken for the project (Figure 5). Two rounds of public 

consultation were undertaken by the IAs and EIA institutes, the first of which held in August 2011. 
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Figure 5: Public Consultation Process Conducted 

 

 

 

 

 

 

  

130. Information dissemination. In accordance with the requirements of the PRC‘s Interim 

Guidelines on Public Participation in Environmental Impact Assessment (2006), public notices were 

issued. The public notices were posted in prominent government offices related to the IAs and local 

EPBs, and in local newspapers and websites. For example, notices for the Tongxin project site were 

posted at the main entrance of the County Agricultural Bureau. The notices included a detailed 

description of the planned developments and invited the views of residents (through e-mail, letters, 

telephone, and other forms to the construction unit and the EIA unit). The other project sites have 

conducted the similar information dissemination activities 

131. Questionnaire and responses. During and after the exhibition period of the Public Notices, the 

IAs and EIA institutes randomly distributed questionnaires among the residents and the public within 

the subcomponents‘ area of influence. The standard distribution rate was 30 to 50 questionnaires per 

subcomponent, with high return rates of between 80% and 90%. The breakdown of comments and 

responses to the questionnaires is described in considerable detail in the subcomponent EIAs. In 

general, the respondents in the first round of public consultation supported the construction of the new 

project sites. They believed that the project would improve the existing environmental quality and living 

amenity, and they would support their implementation on condition that their reasonable requirements 

and recommendations were satisfied. 

2. Stakeholder Consultations during the Environmental Impact Assessment 

132. The EIA teams carried out the stakeholder consultations in the project districts and counties in 

July to November 2011, depending on the project schedules. Following the PRC‘s related requirement 

and ADB‘s environmental assessment guidelines, the PPTA team ensured that people from areas 

where potential impacts might occur were consulted, as well as the appropriate representatives of age, 

gender, poverty, and ethnic categories. The objectives of the consultations were to gather information 

on public concerns about the project before finalizing the draft EIAs. Concise project descriptions about 

the components were prepared and distributed to the public before or at the time of the consultation. 

Define public consultation scope and method 

 

Disseminate information to the public and medium 

Analyze, comments, give response, and interview the publics 

Disclose results and communicate the information to IAs 

Collect comments and suggestions  

Hold questionnaires, discussion, and survey  
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The results of the consultations were used to modify the EIAs and the project designs. The stakeholder 

consultations and disclosure exercises comprised 

(i) dissemination of project information to local residents, 

(ii) public consultation meetings with groups directly affected by the proposed project, and 

(iii) distribution of public consultation questionnaires. 

133. Affected people were mainly concerned about land use change and their focus will be on the 

mitigation measures for this issue. 

134. During the public consultations, the attending EIA institute engineers, IAs representatives, and 

governmental officials addressed and noted all the initial concerns and suggestions raised by the 

participants. The majority of participants indicated that if the measures and policies recommended in 

the design, EIAs, and EMPs are carried out during construction and operation, they would be satisfied. 

Table 15: Information Disclosure and Public Consultation during Project Preparation 

Project Site 

Meeting with  

Government Agencies 

Meeting with  

Stakeholder Groups 

Questionnaire 

Survey 

(persons) 

Interview and/or 

Medium Disclosure 

NARC County and provincial EPBs, 

County Development and 

Reform Commission, County 

Water Resources Bureau,  

Villages near the project 

areas and farmers involved 

the project activities 

August to 

November  

2011 (88) 

July to November 

2011, Local and 

Provincial EPB 

websites  

Tongxin County County Development and 

Reform Commission; County 

Environmental Protection, 

Water Resources, Forest, 

Agriculture, and Land 

Resources Bureaus 

Villages near the project 

areas and communities 

involved the project 

activities 

September  

2011 (30) 

September 2011, 

Local EPB website 

Hongsipu District  County Development and 

Reform Commission, County 

Water Resources, Forest, 

Agriculture, and Land 

Resources Bureaus 

Villages near the project 

areas and communities 

involved the project 

activities 

September  

2011 (23) 

September 2011, 

Local EPB website 

Yanchi County County Development and 

Reform Commission; County 

Environmental Protection, 

Water Resources, Forest, 

Agriculture, and Land 

Resources Bureaus 

Villages near the project 

areas and communities 

involved the project 

activities 

September  

2011 (21) 

September 2011, 

Local EPB website 

EPB = environmental protection bureau, NARC = Ningxia Agricultural Reclamation Group Co., Ltd. 

135. Consultation results. The consultations revealed that most participants were aware of the 

project; and when briefed, 100% of the consulted public were supportive of the project assuming the 

implementation of proposed social and environmental safeguards (Table 15). Potential environmental 

degradation during construction was the highest concern of the general public, as indicated by the 

consultations; and the highest perceived environmental impact during operation was solid waste 

generation and environmental degradation (Table 16). These concerns have been addressed in the 

project design and EMP as follows: (i) locating sites in areas of degraded grass lands with low 
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biodiversity value, (ii) adopting sustainable farm practices (see Section III.D), (iii) adopting a regular 

monitoring program to ensure sustainable farm practices are adopted, and (iv) providing a means of 

communicating concerns through a GRM. 

136. The anticipated negative impacts include possible noise pollution, solid waste, and land use 

change. The consulted public made several suggestions for mitigating the potential adverse 

environmental and social impacts: (i) construction activities close to residential areas should stop 

between 10:00 pm and 6:00 am, (ii) heavy construction equipment located in close proximity to 

residential areas should be fitted with noise suppression apparatus, and (iii) dust-generating 

construction vehicles should be covered and dusty construction areas sprayed with water. Most of 

these suggestions have been incorporated in the EIA report and this IEE. Those concerns that are 

beyond the scope of the EIA, such as a resettlement plan and protection of existing infrastructure 

during construction, have been conveyed to relevant authorities. 

Table 16: Project Public Participation in the Survey Results Table  
of Three Counties or District 

Survey Content Comments 

Counties 

Number 

of People 

NARC 

Number of People 

Are you aware the project will be 

implemented in your local area? 

Yes 62 111 

No 12 9 

Are you satisfied with your current 

economic status and environment quality? 

 

very satisfy 37 30 

satisfy 27 66 

not satisfy 10 24 

What is the most important potential 

environmental impact associated with 

construction phase of the project?  

 

air pollution 10 13 

water pollution 0 7 

noise pollution 1 11 

ecological 

degradation 
26 43 

no comments 17 38 

Which phase of the project is likely to 

cause environmental impact?  

construction phase 57 52 

operation phase 7 21 

both of them 11 47 

What is the most important potential 

environmental impact associated with 

operational phase of the project?  

 

waste water pollution 9 24 

waste air pollution 2 2 

noise pollution 4 14 

solid waste pollution 7 49 

ecological 

deterioration  
52 42 

What impact will the project have on the 

local environment?  

favorable  65 63 

unfavorable 1 1 

both of them 3 24 

no comments 5 32 

Do you think the project will increase 

farmers' incomes and improve living 

conditions of farmers? 

yes 71 101 

no 2 4 

uncertain 1 15 
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Survey Content Comments 

Counties 

Number 

of People 

NARC 

Number of People 

Do you think this project will promote local 

social and economic development? 

Yes 71 112 

uncertain 3 6 

no,  0 2 

Based on implementation of the social 

and environmental safeguards proposed, 

do you support the project? 

Yes, support 74 120 

no, not support 0 0 

NARC = Ningxia Agriculture Reclamation Group Co., Ltd. 

3. Information Disclosure 

137. Environmental information on the project was and will be disclosed as follows: 

(i) the EIA reports are available for review in the project management department of local 
EPB; 

(ii) the project is disclosed on ADB‘s website; and, 
(iii) environmental monitoring reports will be available for review at the the Provincial Project 

Management Office (PPMO), and also disclosed on ADB‘s website. 

VIII. GRIEVANCE REDRESS MECHANISM 

138. To settle unforeseen issues effectively, an effective and transparent channel for lodging 

complaints and grievances has been established. The grievance redress mechanism (GRM) is detailed 

in the EMP in Appendix A. 

IX. ENVIRONMENTAL MANAGEMENT PLAN 

139. The objective of establishing an EMP is not only to propose appropriate mitigation measures, 

but also to recommend establishment of institutions or mechanisms to monitor and ensure compliance 

with environmental regulations and implementation of the proposed mitigation measures. Such 

institutions and mechanisms will seek to ensure continuously improving environmental protection 

activities during preconstruction, construction, and operation to prevent, reduce, or mitigate adverse 

impacts. The EMP draws on the EIA report and on the project discussions and agreements with the 

relevant government agencies. 

140. The EMP for the Ningxia Irrigated Agriculture and Water Conservation Demonstration Project is 

presented in Appendix A. The EMP will be reviewed and updated at the end of the detailed design to be 

consistent with the final detailed design. The review will be conducted by the PPMO, who will 

commission a suitably qualified design institute to review and update the EMP.   

A. Mitigation Measures 

141. The EMP contains measures to mitigate the potential environmental impacts. The 

responsibilities for implementing and supervising these measures are also assigned to different 

agencies. Details of the mitigation measures can be found in Appendix A. 
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B. Organizational Structure for Environmental Management 

142. The PPMO will be responsible for setting up the environmental management system, consisting 

of inspection, monitoring, reporting, and initiating corrective actions or measures. In the design stage, 

the PPMO and IAs will pass the EMP to the design institutes for incorporating mitigation measures into 

the detailed designs. The EMP will be updated at the end of the detailed design, and finally be passed 

to the construction contractors. To ensure that contractors will comply with the EMPs‘ provisions, the 

PPMO and IAs will prepare and provide the following specification clauses for incorporation into the 

bidding procedures:  

(i) a list of environmental management requirements to be budgeted by the bidders in their 
proposals,  

(ii) environmental clauses for contractual terms and conditions, and  
(iii) the EIA and IEE reports in full, in Chinese language, for compliance. 

143. The PPMO, IAs, and contractors will each nominate dedicated, trained, and qualified 

environment specialists to undertake environmental management activities and ensure effective EMP 

implementation. Each IA will set up an environmental management unit (EMU). The independent 

environmental monitor (IEM) contracted by the IAs will be responsible for inspection, monitoring, and 

evaluating the implementation of mitigation measures. 

144. Environmental training will be essential for IAs and contractors to implement the EMP. The 

PPMO will be responsible for organizing training programs which will cover (i) environmental laws, 

regulation and policies, (ii) implementing mitigation measures, (iii) environmental technologies and 

procurement, (iv) operating and maintaining environmental facility, (v) environmental monitoring, 

supervision, and (vi) documentation and reporting. 

C. Inspection, Monitoring, and Reporting 

145. The PPMO will nominate at least one qualified full-time environmental management staff 

member to undertake environmental management and monitoring activities. The PPMO will further 

recruit one environmental management consultant (EMC) to assist the PPMO and IAs, including 

project implementing offices (PIOs), in carrying out internal environmental monitoring and inspections; 

reporting to ADB through quarterly project progress reports, semiannual environmental monitoring 

reports, and a project completion report; and conducting necessary training. The PPMO, with 

assistance from the EMC, will submit to ADB quarterly project progress reports and semiannual 

environmental monitoring reports on the progress of the EMP, information on project implementation, 

the environmental performance of the contractors, and environmental compliance. In addition, within 3 

months of physical completion of the project, the PPMO will submit to ADB a project completion report 

that describes the achievements in relation to the project‘s expected impact, outcome, and outputs, 

including environmental terms.  

146. The local EPBs will delegate compliance monitoring to the local environmental monitoring 

station (EMS). The EMSs will conduct regular and random environmental monitoring activities before, 

during, and after construction, as well as in the event of emergencies. The compliance monitoring 

reports will include  

(i) project background,  
(ii) construction and operation activities,  
(iii) environmental conditions,  
(iv) measurement or sampling taken during auditing and their locations,  
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(v) analytical results,  
(vi) interpretation and implication of the monitoring results,  
(vii) determination of the compliance status with regard to applicable regulations and 

standards, and 
(viii) recommendations for improvement.  

147. These reports will be submitted to the IAs which will forward to NFD, district and county 

environment protection bureaus (EPBs), and the PPMO.  

148. Within 3 months after project completion, or no later than 1 year with permission from the 

responsible environmental authorities, environmental acceptance monitoring and audit reports will be 

(i) prepared by qualified environmental institutes in accordance with MEP‘s Guideline on Project 

Completion Environmental Audit (2001), and (ii) reviewed for approval by the local EPBs. The reports 

will focus on the project compliance of environmental performance when it is put into the operation. The 

reports will be sent to environmental authorities for review and approval and also to the PPMO through 

the IAs.  

149. Local environmental monitoring agencies and/or companies will be engaged by IAs as IEMs. 

Each IEM will include an environmental safeguard specialist to conduct independent environmental 

monitoring. The independent environmental monitoring will be conducted to ensure that contractors 

appropriately implement mitigation measures. IEMs will submit semiannual independent environmental 

monitoring reports to IAs which will forward to the PPMO, NFD, and district and county EPBs. The 

reports will emphasize (i) progress made in implementing the EMP, (ii) implementation of mitigation 

measures, (iii) environmental compliance, (iv) institutional strengthening and training, (v) public 

consultations, and (vi) problems occurred and corrective actions taken. IEMs will also assist the NFD, 

including the PPMO, in preparing quarterly project progress reports, semiannual environmental 

monitoring reports, and a project completion report. 

150. Results of the all reports mentioned above will be used for assessing (i) the extent and severity 

of the environmental impacts against the predicted impacts, (ii) performance or effectiveness of the 

environmental protection measures or compliance with pertinent rules and regulations, (iii) overall 

effectiveness of the project EMP, and (iv) the need for taking additional mitigation measures. 

151. The total cost for 5 years of project environmental monitoring and training is estimated to be 

CNY1,496,250 (Table 17). This will be paid entirely by the executing agency and does not form part of 

the ADB loan. 

Table 17: Cost for Environmental Management Plan Monitoring and Training (CNY) 

 
Year 1* Year 2** Year 3 Year 4 Year 5 

Detailed EMP Development 89,000 - - - - 

Environmental Training and Capacity Building 45,000 45,000 45,000 45,000 45,000 

Construction Phase Monitoring 86,100 36,900 - - - 

Operational Monitoring - 208,000 260,000 260,000 260,000 

Contingency (5%) 11,005 14,495 15,250 15,250 15,250 

   Total per Year 231,105 304,395 320,250 320,250 320,250 

   Grand Total, 5 years 
    

1,496,250 

* 70% construction in first year. ** 30% construction in second year. 
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D. Mechanism for Feedback and Adjustment 

152. The EMP and grievance redress mechanism will be refined by the PPMO during the detailed 

design phase of the project. The updated documents will be submitted to ADB for review and approval 

prior to upload on ADB‘s website.  

153. Based on the inspection and monitoring reports, environmental authorities will decide whether 

(i) further mitigation measures are required, or (ii) improvement is required to environmental 

management practices. If it is found during the monitoring and inspection exercise that there has been 

substantial deviation from the EMP or changes made to the project, which may cause substantial 

adverse environmental impacts or a significant increase in the number of affected people, the PPMO 

should consult with the NFD and ADB immediately; and form an EIA team to conduct additional 

environmental assessment; and, if necessary, further public consultation. The revised EIA reports will 

be submitted to environmental authorities and to ADB for review and approval. 

E. Environmental Management Capacity in the Implementing Agencies 

154. The four IAs have varying capacity and experience to implement, monitor and enforce the EMP 

requirements and conditions. Each IA has an environment department, and all have had some 

experience with multinational funded project implementation. The local departments cover five sections 

relating to the EMP, including pollution control and planning, regulatory affairs and public education, 

public information office, and general administration. Three types of design institutions in Ningxia may 

support the EMP implementation, including EMS (fully government-funded), inspection and 

enforcement brigade (fully government-funded), and the environmental science research institute 

(partially government-funded). The environmental science research institutes which conducted this IEE 

and the related EIA report, has been issued with a class A EIA certificate from the MEP.  

155. The EMS are certified on an annual basis by the national environmental monitoring network. 

Regular professional training is provided by the national, provincial, and local EPBs and monitoring 

centers for knowledge and skills upgrading. The EMS are fully equipped for compliance monitoring 

(existing pollution sources and completion inspection and monitoring of new projects) and ambient air 

and water quality monitoring. In addition to conventional equipment, its laboratories have some 

advanced monitoring equipment. Each of the environmental monitoring stations provides more than 

20,000 to 30,000 monitoring data items each year. 

156. The EMS are provided with adequate capacity to conduct compliance and ambient monitoring. 

They will be able to provide adequate environmental monitoring support required by this project. 

F. Environmental Safeguard Assurances 

157. The project EMP will form the primary environmental document to be used by the EA and ADB 

for the environmental management and monitoring of the project. The EMP which has been developed 

for this IEE includes a program for environmental monitoring and institutional strengthening and 

training, and is based on the domestic EIA. The project EMP proposes appropriate mitigation 

measures through the duration of the project cycle, and establishes mechanisms to monitor and ensure 

compliance with environmental regulations and implementation of the proposed mitigation measures. It 

seeks to ensure continuously improving environmental protection activities. This mechanism is 

designed to fit into the PRC‘s existing management system for environmental management.  
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158. The project will implement the following: 

(i) NHARG shall ensure that the preparation, design, construction, implementation, 

operation and decommissioning of the project and all project facilities comply with (a) all 

applicable laws and regulations of the Borrower relating to environment, health and 

safety; (b) the Environmental Safeguards; and (c) all measures and requirements set 

forth in the IEE, the EMP, and any corrective or preventative actions set forth in a 

Safeguards Monitoring Report. 

(ii) NFD, through the PPMO, shall ensure that (a) requirements for mitigation 

implementation are incorporated into all civil works contracts, and (b) environmental 

performance of the contractors and project works is reported and evaluated as part of 

quarterly project progress reports, semiannual environmental monitoring reports, and 

project completion report. 

(iii) NFD, through the PPMO, shall ensure that the capacity-building program described in 

the EMP is provided to IAs and the contractors properly and on time. 

(iv) NFD, through the PPMO, will report to ADB the project progress on environmental 

issues through quarterly project progress reports and semi-annual environmental 

monitoring reports. 

(v) NHARG shall monitor on a regular basis, and report annually on, the water use savings 

achieved through introduction of the drip irrigation technology and systems at each 

Subproject Site. Such annual report shall be included in the end-of-year Safeguards 

Monitoring Report, commencing with the end of the first year of project implementation. 

NHARG shall ensure that information regarding the water savings so achieved shall be 

disseminated to the public through appropriate methods and channels. 

(vi) The project will not finance Subprojects with negative water balance or use of ground 

water. NHARG shall ensure that the water savings derived from the project shall be 

used in an environmentally sustainable manner. 

(vii) NFD, through the PPMO, shall enable ADB's representatives to conduct due diligence 

reviews during project implementation for works under the project including those which 

are fully funded from counterpart funds, to the extent required to mitigate overall project 

impacts. 

(viii) The EMP will be updated, by a qualified environmental specialist, on the basis of the 

final engineering detailed designs for the irrigation water supply system and drip 

irrigation, and submitted to ADB for approval prior to loan effectiveness. 

(ix) Prior to the commencement of planting of project crops, NHARG shall ensure that the 

IAs have developed and put into operation pest control and fertilizer management plans 

for each Subproject Site in accordance with the SPS, EMP, and detailed arrangements 

in the PAM.  

(x) All persons involved in pesticide application will be trained and certified in best practice 

procedures. This may include the FAO‘s 2001 Guidelines on organization and operation 

of training schemes and certification procedures for operators of pesticide equipment. 

(xi) All pesticide application equipment used in the vineyards will comply with best practice 

guidelines. This may include the FAO‘s 2004 Guidelines on minimum requirements for 

Agricultural Pesticide Application and 2001 Guidelines on good practices for ground 

application of pesticides. 

(xii) All pesticide application shall be annually tested to comply with best practice guidelines, 

and records of the testing shall be issued for each equipment. The FAO‘s 2001 

Guidelines on standards for agricultural pesticide application equipment and related test 

procedures may be an appropriate guide for testing and reporting. 
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(xiii) Pesticide application procedures and pesticides being financed from the ADB loan shall 

comply with national and/or international regulations. This may include FAO and WHO 

guidelines, including the FAO‘s 2004 Guidelines on minimum requirements for 

agricultural pesticide application. 

X. CONCLUSION AND RECOMMENDATION 

159. The project is expected to provide environmental benefits including improved irrigation water 

use efficiency, reduced farmland soil erosion, reduced use of fertilizers and pesticides, reduced 

sediment runoff to surface water, and adoption of sustainable agricultural techniques. The overall 

outcome is likely to be reduced land degradation and increase water use efficiency. The project‘s 

activities will also contribute to improved local livelihoods, through increased economic gains from 

yields of higher-quality and higher-value crops. Improved land, soil, and water management, 

particularly the use of organic fertilizers and more efficient use of agricultural chemicals, will 

presumably also benefit the health of local communities. 

160. Based on published average rates for carbon sequestration for agriculture and forestry,33 the 

area of newly established grapes, Chinese dates and forested shelterbelts proposed under the project 

will result in the sequestration of between 3,996 and 17,320 tons of carbon dioxide per year. 

161. The project will help develop resilience against the impacts of climate variability on the 

agriculture sector, by providing local farmers with an option to adapt to the increasing scarcity of water 

resources.  

162. Project risks include low environmental management capacity of the IAs and lack of 

environmental staff; temporary and localized adverse impacts on air, water, and acoustic environment 

during the construction phase; and, expanded use of agricultural chemicals in the operation phase, 

through the expansion of agricultural lands resulting the project water savings. 

163. A detailed EMP has been developed to mitigate these risks. The EMP includes the following: (i) 

project-specific mitigation measures to manage potential impacts of construction and operation to the 

environment, cultural resources, and occupational health and safety; (ii) a farmer training program and 

pilot approaches to improve the efficiency of chemical application, techniques and equipment, and 

expanded use of organic substances; (iii) capacity building for IAs, including staffing and training; (iv) 

appointment of project implementation and monitoring consultants/companies, including EMS and 

IEMs; and (v) clear definition of roles and responsibilities for all relevant agencies involved in EMP 

implementation, performance monitoring, and mechanisms for feedback and adjustment.   

164. Environmental safeguard assurances have been developed to ensure the implementation of the 

EMP. This includes assurances relating to water conservation and, the environmental sustainability of 

any future activities which may be based on the water savings achieved by the project. 

165. The overall finding of the IEE and domestic EIA is that project risks will be adequately 

prevented, eliminated, or minimized through the effective and complete implementation of the project 

EMP. 

                                                
 
33

 Available at: http://www.epa.gov/sequestration/rates.html 



50 
 

 
 
 
 
 
 
 
 

Appendix A 
Environmental Management Plan



51 
 

 

ENVIRONMENTAL MANAGEMENT PLAN 
 
A. Objectives 

1. The objective of establishing an environmental management plan (EMP) is to propose 
appropriate mitigation measures, and recommend establishment of institutions or mechanisms to 
monitor and ensure compliance with environmental regulations and implementation of the 
proposed mitigation measures. Such institutions and mechanisms will seek to ensure 
continuously improving environmental protection activities during project preparation, 
construction, and operation in order to prevent, reduce, or eliminate adverse impacts. 
 
2. The EMP includes (i) objectives, (ii) summary of impacts and mitigation measures, (iii) 
environmental monitoring and inspection, (iv) public consultations, (v) responsibilities and 
authorities for implementation, (vi) institutional strengthening and training, (vii) reporting and 
supervision, (viii) work plan, (ix) cost estimates, (x) mechanism for feedback and adjustment, and 
(xi) grievance redress mechanism. The EMP will be reviewed and updated at the end of the 
detailed design in order to be consistent with the final detailed design. The project 
implementation schedule is included as Figure A1.  
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Figure A1: Project Implementation Schedule 

Q3 Q3 Q3 Q3 Q3

A. Design and Monitoring Framework

1 Improved irrigation systems

1.1 Complete technical design for drip irrigation systems

1.2
Advertise procurement opportunites for irrigation works and 

award contracts to constructors

1.3 Construct drip irrigation systems, including water storage, 

delivery systems, and on-farm irrigation facilities

1.4 Conduct tests and commission the drip irrigation systems

1.5 Hand over the operation and maintenance of the drip irrigation 

systems to the WUAs 

2 Improved vineyards and Chinese date orchards   

2.1 Complete technical design of the project

2.2 Negotiate and finalize agreements between farmers and 

implementing agencies

2.3 Improve the existing vineyards

2.4 Establish new vineyards and plant grapes

2.5 Establish new Chinese date orchards

2.6 Implement pest management measures

2.7 Conduct on-farm management and maintenance of crops 

planted

2.8 Establish windbreak forest belts around farmlands

3 Increased grape processing capacity

3.1 Complete technical design of the grape processing facilities

3.2 Construct the buildings for two grape processing units

3.3 Procure and install the processing equipment 

3.4 Conduct tests and commission the processing facilities

4 Strengthened institutional and farmer capacity

4.1 Develop and implement training programs for project staff and 

farmers, including farmer field schools

4.2 Conduct monitoring and supervision activities

4.3 Provide assistance for establishment of farmer associations, 

including the WUAs

4.4 Implement programs for pilot monitoring of water uses by the 

WUAs

4.5 Develop and implement the NARC‘s wine marketing strategy 

from 2014 onward

4.6 Implement the ethnic minority development plan, the gender 

action plan, the social action plan, and the communication 

strategy

4.7 Implement actions and measures of the environmental 

management plan

B.

1 Procurement plan key activities to procure contract 

packages

1.1 Prepare bidding documents

1.2 Conduct bidding and award contracts

1.3 Implement contracts and monitor their performance

2 Consultant selection procedures

3 Environmental and social safeguards management

4 Gender action plan key activities

5 Annual and/or midterm review

6 Project completion

6.1 Project physical completion

6.2 Loan closing

NARC = Ningxia Agricultural Reclamation Group Co. Ltd; WUA = water users association.

Source: Asian Development Bank.

Q2 Q3 Q4

2013 2014 2015 2016 2017 2018

Q4 Q1 Q2 Q4 Q1 Q2Q4 Q1 Q2 Q4 Q1 Q2

Management Activities

Indicative Activities Q1 Q4 Q1 Q2
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B. Summary of Potential Impacts and Mitigation Measures 

3. Potential environmental issues and impacts during the pre-construction, construction and 
operation phases, as identified by the domestic environmental impact assessment (EIA), as well as 
corresponding mitigation measures designed to minimize the impacts are summarized in Table A1. 
The mitigation measures will be incorporated into the tendering documents (where appropriate), 
construction contracts and operational management plans, and will be undertaken by contractors, 
the implementing agencies (IAs) under the supervision of the provincial project management office 
(PPMO) and project implementing offices (PIOs) and the Ningxia Environmental Protection 
Department (NEPD) when necessary. The effectiveness of these measures will be evaluated based 
on the results of the environmental monitoring to determine whether they should be continued or 
improvements should be made. Improvements need to be confirmed through stipulated 
environmental management procedures. 

4. National standards for air, water, and noise quality, emissions, and clearance of vegetation, 
will be used as the benchmarks for project monitoring during construction and operation, and are 
listed in Table A1. 

Table A1: Summary of Potential Impacts and Mitigation Measures 
Impact Factor 
and/or 
Stage 

Potential Impacts 
and/or Issues Mitigation Measures 

Project 
Implementing 

Company 
Supervising 

Agency 

A. Pre-Construction 

1. EIA and 
Feasibility Study 
Stage 

Site selections  The recommended sites/ routes for 
the individual subprojects were 
selected from various alternatives so 
as to minimize adverse impacts on 
the environment and land resources. 

Design 
Institutes, EIA 
institutes, IAs 

County and 
District EPBs, 
NWRD, IAs, 
NEPD 

Engineering 
and 
technological 
alternatives 

 Engineering and technological 
alternatives were evaluated based 
on pre-defined environmental and 
economic criteria. 

Design 
Institutes, EIA 
institutes, IAs 

County and 
District EPBs, 
NWRD, IAs, 
NEPD 

Public 
consultations 

 Several rounds of public 
consultations have been conducted 
on environmental issues, poverty, 
and resettlement during feasibility 
studies, and EIA and IEE 
preparations. 

 

EIA institutes, 
PPTA 
consultants, 
IAs 

PPMO, county 
and district 
EPBs, ADB 

2. Design Stage Updating EMP  Mitigation measures defined in the 
EMP will be reviewed, updated and 
incorporated into the detailed design 
to minimize adverse environmental 
impacts. 

EIA institutes, 
Design 
Institutes, 
PPTA 
consultants, 
IAs 

PPMO, county 
and district 
EPBs 

3. Due Diligence Noncompliance 
with EMP and 
EIA 
requirements 
during 
construction 
works 

 Undertake due diligence reviews of 
EIA documents and field inspections 
of ongoing works, as listed in Table 
A2 – A7 in this EMP.  

IAs, IEMs, 
EMC 

PPMO, county 
and district 
EPBs 
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Impact Factor 
and/or 
Stage 

Potential Impacts 
and/or Issues Mitigation Measures 

Project 
Implementing 

Company 
Supervising 

Agency 

4. Bidding and 
Construction 
Preparation 

Bidding 
documents and 
contractors‘ 
qualifications 

 Environmental section and 
provisions will be included in the 
bidding documents. 
 
 

 Environmental clauses for 
contractors in reference to this EMP 
and monitoring plan will be included 
in the construction and supply 
contracts. 

 The domestic EIA report, IEE report, 
and this EMP will be included in the 
contract documents 

IAs, 
procurement 
agency 

PPMO, ADB 

Environmental 
operation and 
supervision 
manual 

 Contractors will be required to 
prepare an environmental operation 
and supervision manual, for 
approval by the IAs. 

Contractors IAs, PPMO, 
county and 
district EPBs 

Complaints  Establish a complaint and 
information office or appoint a 
responsible person before starting 
construction. 

 Ensure that staff at the office is well 
trained to handle conflicts with 
residents from environmental 
impacts. 

Contractors IAs, PPMO, 
county and 
district EPBs 

Environmental 
protection 
training 

 Environmental specialists and/or 
officials from NEPD will be invited to 
provide training on implementation 
and supervision of environmental 
mitigation measures to relevant 
persons, especially construction 
engineers and managers. 

NEPD, 
PPMO, EMC 

PPMO 

Engagement of 
EMC 

 Prior to start of construction, a 
national environmental management 
consultant will be engaged. 

PPMO, a 
national 
procurement 
specialist 

PPMO, ADB 

Engagement of 
IEMs 

 Prior to start of construction, IEMs 
will be engaged. 

IAs PPMO, county 
and district 
EPBs 

B. Construction Phase 

1. Soil Erosion Excavation  Use improved soil preparation 
methods including pit, strip, and 
anti-slope based on site condition. 

 Restricted works during dry season 
(September – June). 

 Preserve topsoil by excavating in 
strips and stockpiling. Confine 
stockpiled material with retaining 
bunds or walls to avoid loss.  

 Construct erosion barriers and 
temporary detention ponds or 
containment to control silt runoff as 
required. 
 
 

Contractors IAs, OEEs, 
IEMs, PPMO  
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Impact Factor 
and/or 
Stage 

Potential Impacts 
and/or Issues Mitigation Measures 

Project 
Implementing 

Company 
Supervising 

Agency 

 Construct intercepting ditches to 
prevent outside runoff entering 
excavation stockpile sites, and divert 
runoff from sites to existing drainage 
or ponds. 

 Soil exposed for construction or field 
preparation will be stabilised as 
soon as possible, especially sites 
close to human residences and 
other sensitive receptors (e.g., 
schools, mosques) 

 Transport and 
disposal of 
soils 

 All soils will be used as refill and 
landscaping materials on site. 

 Settling ponds will be built in 
construction sites. Soils in settling 
ponds will be cleared for use as refill 
materials. 

Contractors IAs, OEEs, 
IEMs, PPMO 

Construction 
vehicles 

 Straw or cloth will be laid at the 
entry/exist of each construction site 
to reduce soil loss from adherence 
to vehicles.  

 Tires of construction vehicles will be 
cleaned daily of soils 

Contractors IAs, OEEs, 
IEMs, PPMO 

Exposed 
surfaces 

 Within 1 week of refill and land 
leveling completion, re-vegetation 
with native trees and grasses will be 
undertaken. 

Contractors IAs, OEEs, 
IEMs, PPMO 

2. Water Quality  

  Primarily 
relates to 
water 
quality in 
irrigation 
canals and 
reservoirs 

 

Siltation in 
water bodies 
due to 
excavation 

 If soil erosion mitigation measures 
are effectively implemented, siltation 
in water bodies will be minimal. 

 

Contractors IAs, OEEs, 
IEM, PPMO 

Wastewater 
from 
construction 
camps 

 Portable sanitary systems will be 
used on site. Wastewater will be 
collected, transported off site and 
disposed of to domestic sewerage 
system.  

 Unauthorized discharge of 
wastewater into nearby water bodies 
will be prohibited. 

Contractors IAs, OEEs, 
IEMs, PPMO, 
county and 
district EPBs 

3. Air Quality Dust from crop 
and material 
delivery and 
construction 
vehicles 

 Vehicles delivering crops, 
equipment, and other material to the 
sites must be covered. 

 

Contractors IAs, OEEs, 
IEMs, PPMO, 
county and 
district EPBs 

Dust from 
construction 
sites 

 Materials storage sites must be 300 
m from residential areas and 
covered or sprayed with water. 

 Construction works must be stopped 
during strong wind    (>40 km/hr) 

 Water will be sprayed on active 
construction roads and excavation 
sites twice a day. 
 
 

Contractors IAs, OEEs, 
IEMs, PPMO, 
county and 
district EPBs 
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Impact Factor 
and/or 
Stage 

Potential Impacts 
and/or Issues Mitigation Measures 

Project 
Implementing 

Company 
Supervising 

Agency 

 

 Upon completion of civil works, all 
construction sites will be required to 
be re-vegetated with trees and 
grasses. 

 Dust from 
construction 
roads 

 Roads used by contractors or 
suppliers vehicles will be kept clear 
of dust and mud. This will be 
monitored daily and cleaned as 
required. 

Contractors IAs, OEEs, 
IEMs, PPMO, 
county and 
district EPBs 

Emissions from 
vehicles and 
equipment 

 Vehicle emissions will comply with 
GB18352-2005, GB17691-2005, GB 
11340-2005, GB3847-2005, and 
GB18285-2005. 

 Equipment and machinery 
emissions must comply with 
GB16297-1996. 

 A regular inspection and certification 
system will be initiated. 

Contractors IAs, OEEs, 
IEMs, PPMO, 
city and 
county EPBs 

4. Noise Noise from 
equipment and 
vehicles 

 Noise from equipment and 
machinery will comply with 
GB12523-1990. 

 Provide adequate route for large 
trucks to keep away from residential 
areas. 

 At construction sites within 500 m of 
the nearest habitation, noisy 
construction work will be stopped 
between 22:00 and 06:00 hours, or 
as agreed based on community 
consultation. 

Contractors IAs, OEEs, 
IEMs, PPMO, 
county and 
district EPBs 

Community 
complaints 
about noise 

 Interviews with residents living 
adjacent to construction sites will be 
conducted on a weekly basis to 
identify community complaints about 
noise, and seek suggestions from 
community members to reduce 
noise annoyance. 

 Community suggestions will be used 
to adjust work hours of 
noise-generating machinery. 

 Given that many project sites are 
remote and with no settlements, 
noise monitoring is not considered 
necessary, as long as the above 
mitigation measures are properly 
implemented. 

Contractors IAs, OEEs, 
IEMs, PPMO, 
county and 
district EPBs 

5. Solid Wastes Domestic 
waste from 
construction 
camps 
 
 

 

 promote best practice waste 
management focusing on 
minimisation, reuse, and recycling 

 Minimisation of solid waste 
generation through appropriate 
materials procurement, minimising 
generation of cut vegetation 
 

Contractors IAs, OEEs, 
IEMs, PPMO, 
county and 
district EPBs 
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Impact Factor 
and/or 
Stage 

Potential Impacts 
and/or Issues Mitigation Measures 

Project 
Implementing 

Company 
Supervising 

Agency 

 

 Reuse cleared vegetation for ground 
cover, reuse of existing trellises and 
wire for new grape crops, 
composing organic waste where 
appropriate, and use 
multi-compartment collection bins to 
promote recycling of construction 
materials. 

6. Impact on Flora Vegetation  Prohibit burning vegetation and 
residual bushes and grasses when 
clearing planting sites, in 
compliance with PRC Water and 
Soil Conservation Law (1991) and 
PRC Forest Fire Prevention and 
Control Regulation (1995) 

 Only cut grasses or bushes which 
are obstacle to planting activities 
and tree growth in patches or strip 
shape and pilling them up between 
planting rows or holes to allow them 
to naturally decay. 

 When clearing planting sites in 
patches or strips on land with slopes 
of more than 15 degrees, every 30 
m clearance cutting should allow a 3 
m contour strip to allow for the 
original vegetation. 

 Preserve existing vegetation where 
no construction activity is planned or 
temporarily to preserve vegetation 
where activity is planned for a later 
date. 

 Rehabilitate disposal and borrow 
sites with equivalent or improved 
native vegetation cover. 

Contractors IAs, OEEs, 
IEMs, PPMO, 
county and 
district EPBs 

7. Social and 
Cultural 
Considerations 

Traffic jam or 
block 

 Build interim roads. 

 Select transport routes to reduce 
disturbance to regular traffic. 

 Divert traffic at peak traffic hours, 
and reinstating the area to its 
original condition on completion of 
construction. 

Contractors, 
IAs 

OEEs, IEMs, 
PPMO, city 
and county 
traffic bureaus 

Cultural 
heritage 

 Cultural heritage sites will be 
preserved where identified. In 
accordance with the PRC 
regulations, no person shall destroy, 
damage, deface, conceal, or 
otherwise interfere with a relic. 

 If an important site is unearthed, 
work will be stopped immediately 
and the matter promptly referred to 
the County, municipal, provincial- or 
state-level agencies for evaluation 
and decision on appropriate actions. 

Contractors, 
IAs 

OEEs, IEMs, 
PPMO, 
provincial 
Cultural 
Heritage 
Department,  
city and 
county cultural 
heritage 
bureaus 
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Impact Factor 
and/or 
Stage 

Potential Impacts 
and/or Issues Mitigation Measures 

Project 
Implementing 

Company 
Supervising 

Agency 

 
 Occupational 

health and 
safety (OHS) 

 Contractors will implement adequate 
precautions to protect the health and 
safety of construction workers. OHS 
risks will be managed by applying 
measures in the following order of 
preference: avoiding, controlling, 
minimizing hazards, and providing 
adequate protective equipment. The 
contractors will undertake the 
following activities: 

 Personal protection. Provide 

personal protection equipment, such 
as safety boots, helmets, gloves, 
protective clothing, goggles, and ear 
protection, in accordance with 
relevant health and safety 
regulations for workers. 

 Emergency preparedness and 
response. An emergency response 

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

 Communication. Ensure that OHS 

matters are given a high degree of 
publicity to all persons regularly or 
occasionally on each construction 
site. Posters will be displayed 
prominently in relevant areas of the 
site. 

 Training, awareness and 
competence. Train all construction 

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

Contractors IAs, OEEs, 
IEMs, PPMO, 
county and 
district EPBs 

     

C. Operation Phase 

1. Water Quality  

  Primarily 
relates to 
water 
quality in 
irrigation 
canals and 
reservoirs 

Wastewater 
from grape 
processing 
equipment 
cleaning  

 Separate and reuse the seeds and 
grape skins prior to discharging 
wastewater 

 Treat wastewater in aerobic ponds 
prior to release, including use of 
physical aerators.  

Contractors IAs, OEEs, 
IEMs, PPMO, 
county and 
district EPBs 
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 Nutrient runoff   Training will be provided to farmers 
on proper fertilizer selection, 
application and procedure.  

 Fertilizer will be applied in soluble 
forms of nitrogen, potassium and 
phosphate, through drip irrigation 
systems.  

 Use organic fertilizers, compounds 
and compost as base fertilizers to 
reduce nutrient loss 

 Apply compound fertilizers including 
nitrogen, phosphate and potassium 
according to soil nutrient tests based 
on the requirements of tree growth 

 Provide capacity building to farmer 
in appropriate guidelines for 
inorganic fertilizers application. 

 Apply fertilizers according to soil 
nutrition and demand of tree growth. 

 Apply compounds, including 
nitrogen, phosphate and potassium 
in the proper ratio 

 Ditch or hole application methods 
will be used and covered with earth 
to increase fertilizer effects and 
lower pollution 

IAs IAs, County or 
district EPB 

2. Water Balance Water savings  At least 90% of new or existing 
vineyard and Chinese Date land 
area in the Project will install 
water-efficient irrigation systems 
such as drip or pipe irrigation by 
2016.  

 The project monitoring annual report 
will include documentation of 
progress of crop and irrigation 
conversation, and corresponding 
water use efficiency improvements.  

IAs IAs, NWRD 

3. Land 
Degradation 

Irrigated 
farmland 

 Use of drip irrigation systems is 
likely to mitigate against risk of land 
degradation due to over irrigation, 
reducing soil erosion, sediment 
runoff and soil salinization.  

IAs IAs, County or 
district EPB 

 Pesticide 
contamination 

 Training will be provided to farmers 
on proper pesticide selection, 
application and procedure in the 
field farmer schools, including 
training on:  
(i) International Code of Conduct on 
the Distribution and Use of 
Pesticides (2002);   
(ii) FAO Guidelines on good practice 
for ground application of pesticides 
(2001);  
(iii) FAO Guidelines on standards for 
agricultural pesticide application 
equipment and related test 

IAs IAs, County or 
district EPB 
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and/or 
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Potential Impacts 
and/or Issues Mitigation Measures 

Project 
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Company 
Supervising 

Agency 

procedures (2001); and 
(iv) FAO Guidelines on minimum 
requirements for agricultural 
pesticide application (2004) 

 Application of an efficient 
combination of low toxicity, 
low-residue and biological pesticides 
and herbicides.  

 Limit application times to the 
mornings after the dew, and not 
during high winds or high afternoon 
temperatures 

 Controlling the number of spray 
applications.  

 Where possible, use tunnel or 
recycling sprayers, which provide 
both drift control and canopy 
sensing. 

 Select improved varieties and strong 
seedlings which have the capacity to 
resist pests and diseases 

 No use of pesticides that are 
restricted by the WHO, 
environmentally friendly pesticides 
only 

 Disposal containers used for 
pesticides and cleaning 

 Monitor and forecast development 
trends of pests and diseases, 
prevention combined with control 

 Adaptation of pollution-free 
cultivation techniques that are 
currently being carried out in many 
fruit gardens. 

4. Environmental 
management 

Insufficient 
environmental 
management 
capacity 

 Conduct training for environmental 
management 

 Conduct training for the grape 
processing plant staff, to ensure 
staff are competent in plant 
processes and occupational health 
and safety measures 

 Refine and maintain a grievance 
redress mechanism. 

EMC, IAs PPMO 

ADB = Asian Development Bank, DRC = development and reform commission, EIA = environmental impact assessment, 
EMC = environmental management consultant, EMP = environmental management plan, EPB = environmental protection 
bureau, GB = Guo Biao (national standards), IA = implementing agency, IEE = initial environmental examination, IEM = 
independent environmental monitor, m = meter, NEPD = Ningxia Environmental Protection Department, NFD = Ningxia 
Finance Department, OEE = onsite environmental engineer, PPMO = provincial project management office, PPTA = 
project preparatory technical assistance, PRC = People‘s Republic of China, WRB = water resources bureau. 
Sources: Domestic EIA report, and consultations with county and district EPBs. 
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C. Environmental Monitoring and Inspection 

5. The environmental monitoring program is presented in Table A2. This program considers 
the scope of monitoring, environmental media, monitoring parameters, time and frequency, 
implementing and supervising agencies. The monitoring will follow the methodology provided in the 
national standard methods for monitoring pollutants. Other associated standards are national 
environmental quality standards and pollutant discharge/emission standards. 
 
6. Internal monitoring and inspection. The PPMO will nominate at least one qualified 
full-time environmental management staff member to undertake environmental management and 
monitoring activities. The PPMO will further engage a national environmental management 
consultant (EMC) to assist the PPMO and IAs including project implementing offices (PIOs) in 
carrying out internal monitoring and inspection, reporting to ADB through quarterly project progress 
reports, semi-annual environmental monitoring reports, and a project completion report, and 
conducting necessary training. The PPMO and IAs, with assistance from the EMC, will conduct 
internal monitoring and inspection on the progress of the EMP, information on project 
implementation, the environmental performance of the contractors, and environmental compliance, 
considering reports submitted by contractors, environmental monitoring stations (EMSs), 
environmental institutes, and independent environmental monitors (IEMs). 
 
7. Monitoring and inspection. EMS at the municipal level will be responsible to undertake 
regular and random monitoring and inspection before, during, and after construction, as well as in 
the event of emergencies. If abnormalities are found, the EPB will impose a fine and issue a notice 
of rectification with a specific deadline. 
 
8. Independent environmental monitoring. Local environmental monitoring agencies and/or 
companies will be engaged by IAs as IEMs. Each IEM will include an environmental safeguard 
specialist to conduct independent environmental monitoring. The independent environmental 
monitoring will be conducted to ensure that contractors appropriately implement mitigation 
measures and that project environmental objectives are achieved. The results of the environmental 
monitoring will form part of quarterly project progress reports, semi-annual environmental 
monitoring reports, and a project completion report that will be submitted to the ADB. IEMs will 
assist NFD including the PPMO in reporting to ADB the project progress on environmental issues 
through quarterly project progress reports, semi-annual environmental monitoring reports, and a 
project completion report. 
 
9. Results of monitoring will be used to evaluate: (i) the extent and severity of environmental 
impacts compared with the predicted impacts, (ii) performance of the environmental protection 
measures and other project requirements, (iii) trends of impacts, and (iv) overall effectiveness of the 
EMP. Effectiveness of mitigation measures and monitoring plans will be evaluated through a 
feedback reporting system. Modification of measures required by the EMP will be performed, if 
necessary. The PPMO and PIOs play critical roles in this feedback and adjustment mechanism as 
shown in Figure A3. 
 
10. The environmental monitoring program is in Table A2. Cost estimates for the environmental 
monitoring program are in Table A7. Before implementing the monitoring plan, responsible 
agencies will provide more accurate estimates of the costs and present a further detailed 
breakdown of the cost estimates. During project implementation, the costs will be adjusted based 
on actual requirements. 
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Table A2: Environmental Monitoring Program 

Item Parameters Location 
Time and 

Frequency 
Implementing 

Agency 
Supervising 

Agency 

A. Internal Monitoring and Inspection 

1. Progress on 
EMP and project 
implementation 

Follow parameters 
set for monitoring 
and inspection, audit, 
and independent  
monitoring 

All sites 

 

Quarterly 

 

PPMO, IAs, 
EMC 

 

SC, NEPD, 
ADB 

 
 

2. Environmental 
Performance  

3. Environmental 
Monitoring 

B. Project Monitoring
a
 

1. Water 
Conservation 

Convert existing flood 
irrigated crops to drip/ 
pipe irrigated 
agriculture. Record: 
hectares of land in 
which drip irrigation is 
installed; kilometers of 
drip irrigation pipes 
installed along crop 
rows which were 
previously 
flood-irrigated 
 

All sites 
 

Annual EMSs IAs, county 
and district 
EPBs 

2. Appropriate 
application of 
pesticides, 
herbicides and 
fertilizer 

Visual inspection to 
confirm application of 
fertilizer, pesticides 
and herbicides in 
accordance with 
operational phase 
mitigation measures 
listed above.  
 

Record actual volumes of 
herbicide/pesticide/fertilizer 
applications during and 
after the project.  
 

Annual EMSs IAs, county 
and district 
EPBs 

3. Wastewater 
discharge from 
grape 
processing 
facilities 

pH, COD, TSS 
 

100 meters downstream 
from the discharge 
outlet of each grape 
processing facility 
 

Monthly 
sampling during 
discharge 
periods from 
grape 
processing 
facilities. 

EMSs IAs, county 
and district 
EPBs 

      
4. Land 

degradation 
improvements 

 
 

Visual inspection for 
gully, sheet erosion, or 
surface expressions of 
saline soil. Conduct 
Photographic 
documentation of 
construction sites 
before, during and 
after the project at set 
locations (especially at 
sites which may be 
especially vulnerable 
to land degradation). 

 

1 monitoring location for 
each    
site 
 
 

Inspect at 
beginning of 
construction and 
quarterly 
thereafter. Visual 
inspection of all 
sites.  

EMSs 
 
 

IAs, county 
and district 
EPBs 
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Item Parameters Location 
Time and 

Frequency 
Implementing 

Agency 
Supervising 

Agency 

5. Shelterbelts 
 
 

Visual inspection for 
(a) the number of 
hectares planted,   
(b) the planting 
survival rate. Conduct 
Photographic 
documentation during 
each inspection.  
 

1 monitoring location for 
each site 
 
 

Inspect at 
beginning of 
construction and 
quarterly 
thereafter. Visual 
inspection of all 
sites. Conduct 
Photographic 
documentation.  

EMSs 
 
 

IAs, county 
and district 
EPBs 
 
 

C. Project Completion Environmental Audit    

1. Water Balance Visual inspection to 
confirm at least 90% 
of new or existing 
vineyard and Chinese 
Date land area in the 
Project have installed 
water-efficient 
irrigation systems 
such as drip or pipe 
irrigation by 2016. 

Visual inspection of all 
sites to document area 
of land converted to drip 
or pipe irrigation, and 
new areas of irrigated 
land with drip or pipe 
irrigation.  

Upon project 
completion 

EMSs IAs, county 
and district 
EPBs 

2. Appropriate 
application of 
pesticides, 
herbicides and 
fertilizer 

Visual inspection to 
confirm application of 
fertilizer, pesticides 
and herbicides in 
accordance with 
operational phase 
mitigation measures 
listed above.  

Visual inspection of all 
sites  

Upon project 
completion 

EMSs IAs, county 
and district 
EPBs 

D. Independent Environmental Monitoring 

1. Mitigation 
Measures by 
Contractors 

 

Mitigation measures to 
be implemented by 
contractors (listed in  
Table A1) 

All sites 
 

Semiannually IEMs IAs,  county 
and district 
EPBs 
 

COD = chemical oxygen demand, EMC = environmental management company/consultant, EMP = environmental 
management plan, EMS = environmental monitoring station at the city level, EPB = environmental protection bureau, IEM 
= independent environmental monitor, the IEMs will be independent third parties hired by the IAs, IA = implementing 
agency, pH = measure of acidity and alkalinity, PPMO = provincial project management office, NEPD = Ningxia 
Environmental Protection Department, TSS = total suspended solids. 
Sources: Domestic EIA; and consultations with PPMO, county and district EPBs, and IAs. 
a 

Government ambient monitoring will include compliance and contractor monitoring, and is outside the scope of this 
project EMP.  
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11. Performance Indicators: Table A3 outlines acceptance criteria for key aspects of the 
environmental performance of the project.  
 

Table A3: Performance Indicators 
Item Parameters Targets 

Water conservation Water use  In the project area total irrigated area has been increased by 
37,850 mu (2,523 ha), but depending on annual weather 
fluctuations, annual irrigation water consumption has been 
reduced in the order of 10 million m

3
. 

 

 Irrigation water use should be 1.9 ML/ha (plus or minus 20%) 

Wastewater discharge 
from grape processing 
facilities** 

pH 
COD 
TSS 

5.5–8.5  
100 mg/L 
100 mg/L 

Irrigation water quality** pH 
TN 
TP 
COD 
TSS 

5.5–8.5 
30 mg/L 
10 mg/L 
100 mg/L 
100 mg/L 

* Based on average concentrations from base line monitoring detailed in Table 11 of IEE. 
** Based on Class III irrigation water criteria. 

 

D. Public Consultation 

1. Public Consultation during Project Preparation 

12. Various public consultations were conducted in the course of the preparation of the 
feasibility study report and EIA. During the feasibility study report preparation, the respective 
municipal governments were consulted to assist in site and irrigation technology selections. During 
EIA preparation and project preparatory technical assistance, public consultations with various 
groups of stakeholders were conducted. The main focuses of public consultations were to assess 
the environmental impacts of the proposed subprojects on nearby residents and mitigation 
measures. These activities were carried out in accordance with Interim Guidelines on Public 
Participation in Environmental Impact Assessment (2006) of the Ministry of Environmental 
Protection, and ADB Safeguard Policy Statement (2009). Grievance redress mechanism has been 
also discussed with people who might be affected during project preparation, through several 
rounds of public consultations with various stake holders groups. 
 

2. Future Public Consultation Plan 

13. Future plans for public involvement during the design, construction, and operation phases 
were developed during the project preparation. These plans include public participation in (i) 
monitoring impacts and mitigation measures during the construction and operation stages, (ii) 
evaluating environmental and economic benefits and social impacts, and (iii) interviewing the public 
after the project is completed. They include several types of consultations, e.g., site visits, 
workshops, investigation of specific issues, interviews, and public hearings (Table A4). 
 
14. Public participation plans are part of the project implementation and management plan. The 
IA is responsible for public participation during project implementation. The IAs will also establish 
environmental management units (EMU) for supervising implementation, continuing public 
consultation, monitoring progress, and responding to grievances. The staff at the offices will be well 
trained to handle crisis situations or conflicts with residents due to distress from environmental 
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impacts. Costs for public participation activities during project construction are included in the 
project funding. The costs are estimated as CNY3,000 for each expert workshop, CNY5,000 for 
each public workshop, and CNY6,000 for each press conference. Costs for public participation 
activities during operation will be covered by the IA. In addition, the established feedback 
mechanisms (Figure A3) will ensure timely feedback and measures to address any concerns raised 
by the project affected communities. 
 

Table A4: Public Consultation Program 

Organizer Approach and/or Times Subjects Participants 

1. Project Preparation 

PPMO, IAs, Design 
Institutes, EIA 
institutes, county 
and district EPBs 

 EIA public opinion surveys: 
once for each subproject 

 Socioeconomic and AP surveys 

 Public consultation meeting and 
questionnaire: once for overall 
project 

 Site visits: at least twice per year 
 

Priority, design, 
environmental benefits 
and impacts, social 
benefits and impacts, 
mitigation measures, 
attitudes toward 
subproject project, and 
suggestions 

PPMO, IAs, Design 
Institutes, EIA 
institutes, country 
and district EPBs, 
other provincial, 
municipal, county 
and district 
government 
stakeholders, 
community 
representatives 

2. Construction 

PPMO, IAs, EMC, 
IEMs 

 Public consultation and site 
visits: at least once a year 

Adjusting mitigation 
measures if necessary, 
construction impacts, 
comments and 
suggestions 

Residents within 
construction 
area 
 

 Public information session: at 
least once a year 

Adjusting mitigation 
measures if necessary, 
construction impacts, 
comments and 
suggestions 

Representatives of 
residents and 
social sectors 
 

3. Test Operation    

PPMO, IAs, EMC, 
IEMs 

 Questionnaire survey: at least 
once during test operation 

 Site visits: multiple, depending 
on results of project completion 
environmental audit 

Comments and 
suggestions on 
operational impacts, public 
suggestions on corrective 
actions 

Local residents and 
social sectors, 
county and district 
EPBs 

4. Operation    

PPMO, IAs  Site visits: once every 6 months 
by IEMs and PPMO 

 

Irrigation system 
operational performance, 
informal interviews with 
local residents 

Farm manager, 
local residents 
adjacent to farms 

 Expert workshop or press 
conference: as needed based 
on public consultation and 
workshop 

Expert comments and 
suggestions on corrective 
measures 

Experts from 
residents, social 
sectors, media 

AP = affected person, EIA = environmental impact assessment, EMC = environmental management consultant, EPB = 
environmental protection bureau, IEM = independent environmental monitor, IA = implementing agency, PPMO = 
provincial project management office, NEPD = Ningxia Environmental Protection Department. 
Source(s): Domestic EIAs, and consultations with PPMO, NEPD, county and district EPBs, and IAs. 
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E. Responsibilities and Authorities for Implementation 

15. The Ningxia Finance Department is the executing agency (EA). A leading group (LG) has 
been established to help guide the project. The LG is directed by the vice-chairman of the Ningxia 
Hui Autonomous Region Government, and includes members from the Ningxia Development and 
Reform Commission, the Ningxia Water Resources Department, the Ningxia Finance Department, 
the Ningxia Economic Committee, the Ningxia Forest Bureau, the Ningxia Agriculture and Livestock 
Department, the Ningxia Science and Technology Department, the Ningxia Transportation 
Department, the Ningxia Education Department, the Ningxia Civil Affairs Department, the Ningxia 
Construction Department, the Ningxia Agriculture Reclamation Group Co., Ltd. (NARC), the Ningxia 
Poverty Relief Office, and the NEPD.  
 
16. The PPMO is co-located in the Ningxia Finance Department. Delegated by the EA, the 
PPMO will have overall responsibility for supervising the implementation of mitigation measures 
and reporting to ADB. The PPMO will be also responsible for replying to petitions and/or complaints 
from affected persons, if such petitions and/or complains are appealed to the PPMO. 
 
17. Implementing agencies (IA) include the Yanchi County Finance Department, the Tongxin 
County Finance Department, the Hongsipu District Finance Department, and NARC. The IAs have 
each established project implementing offices (PIOs) to coordinate the preparation and 
implementation of the sub-Projects. 
 
18. The PPMO, IAs, and contractors will each nominate dedicated, trained, and qualified 
environment specialists to undertake environmental management activities and ensure effective 
EMP implementation. Project management consultants engaged by the PPMO including EMC will 
assist the EA/PPMO and IAs in preparing quarterly project progress reports and carrying out 
training programs. Table A4 shows the environmental responsibilities in different phases of the 
project. 
 
19. The IAs will be largely responsible for environmental management and implementation of 
mitigation measures. The IAs will ensure that the EMP is carried out. The IAs will also engage 
design institutes, EIA institutes, and IEMs to help with environmental management at the 
preparation, design, construction, and operation phases. The IAs will be responsible for arranging 
environmental monitoring reviews and responding to any adverse impacts beyond those foreseen 
in the EIAs. The IAs will also address requests for mitigation measures from county and district 
EPBs and ADB. If affected persons appeal petitions and/or complaints to an IA, the IA will reply 
within 30 days, based on consultations with the IEM and other relevant institutes and/or agencies as 
necessary. 
 
20. Construction contractors will be responsible for implementing mitigation measures during 
construction, while the IAs will be responsible for implementing such measures during the 
operation. 
 
21. In accordance with the EMP, each IA will set up an environmental management unit (EMU) 
that will generally require two employees. The EMU will be responsible for: (i) implementing the 
EMP and developing further implementation details; (ii) supervising contractors‘ implementation of 
mitigation measures during construction; (iii) implementing training programs for contractors; (iv) 
incorporating environmental management, monitoring, and mitigation measures into construction 
and operation management plans; (v) developing and implementing internal routine environmental 
monitoring; (vi) reporting performance of the EMP to the PPMO and responsible agencies; and (vii) 
assisting the IA in replying to petitions and/or complaints appealed from affected persons, if such 
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petitions and/or complaints are appealed to the IA. The EMU will be supported and supervised 
respectively by the IA, EMC, IEM, and county or district EPB.  

 
22. County and district EPBs, delegated by NEPD, will conduct regular and random 
environmental compliance monitoring and inspection during construction and operation. The EMS 
at the municipal level will conduct environmental monitoring and inspection. On the basis of the 
environmental monitoring and inspection, the EPB will impose fines and order corrective actions, if 
necessary. 

 
Table A5: Environmental Responsibility Matrix 

Agency Phase Responsibility 

Design Institutes Preparation Review and select alternatives (technological, design, location, etc.) 
 Design Update the EMPs in cooperation with EIA institutes, and incorporate 

mitigation measures in engineering detail designs and contracts 

EIA institutes Preparation Prepare EIAs and EMPs for subprojects, including public consultations 

NEPB Preparation Review and approve EIAs, including the EMPs 
 Test Operation Review and approve project completion environmental audit report, and 

order corrective actions if necessary 

PPTA consultant Preparation Prepare IEE including EMP, including public consultations 

PPMO Preparation Coordinate and supervise EIAs, IEE and public consultations 
 Design Review and approve environmental measures 
 Tendering and 

Contracting 
Incorporate EMP clauses in bidding documents and contracts 

 Construction Advise and supervise implementation of mitigation measures 
 GRM Deal with petitions and/or complains, if such petitions and/or complains 

are appealed to the PPMO 

IAs Preparation Review and endorse IEE, including the EMP, for posting at ADB website 
 Design Review and approve environmental measures 
 Tendering and 

Contracting 
Incorporate EMP clauses in bidding documents and contracts 

 Construction Ensure implementation of mitigation measures, and public consultations; 
With EMC, conduct internal environmental monitoring and inspection, 
supervise implementation of the EMP, and conduct public consultations 

 Test Operation Conduct project completion environmental audit, including sampling and 
lab tests, and prepare project completion environmental audit report 

 Operation Ensure proper operation of subproject facilities according to design 
standards, and implementation of mitigation measures and public 
consultations 

 GRM If petitions and/or complains are submitted to IAs from affected persons, 
reply to the affected persons within 30 days 

Procurement agency Tendering and 
Contracting 

Incorporate EMP clauses in bidding documents and contracts 

Contractors Construction Implement mitigation measures 
 GRM Tries to resolve a concern arose by affected persons during construction 

directly with the affected persons 

County / District EPBs Construction Advise and supervise implementation of mitigation measures 

EMC (contracted by 
PPMO) 

Construction Conduct internal monitoring and inspection, and public consultations 

IEMs Construction Conduct independent monitoring (including public consultations), and 
prepare periodic monitoring reports to IAs 

EMSs (on behalf of 
county / district EPBs) 

Construction Conduct monitoring 

 Operation Conduct regular and unannounced environmental monitoring and 
inspection 
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Agency Phase Responsibility 

EMC Test Operation Assist IAs in conducting environmental audit and preparing progress 
reports to the PPMO 

 Operation Conduct internal environmental monitoring and inspection, supervise 
implementation of the EMP, and conduct public consultations 
Assist the PPMO in preparing the semiannual environmental monitoring 
reports 

IEMs Test Operation Assist IAs in conducting environmental audit and preparing progress 
reports to the PPMO 

 Operation Conduct independent monitoring (including public consultations), and 
prepare periodic monitoring reports to IAs 

Project managers GRM Tries to resolve a concern arose by affected persons during construction 
directly with the affected persons 

Township 
governments, 
subdistrict offices 

GRM If petitions and/or complains are submitted to township governments 
and/or subdistrict offices from affected persons, reply to the affected 
persons within 2 weeks 

Village committees GRM If petitions and/or complains are submitted to village committees from 
affected persons, reply to the affected persons within 2 weeks. 

EIA = environmental impact assessment, EMC = environmental management consultant, EMP = environmental 
management plan, EPB = environmental protection bureau, GRM = grievance redress mechanism, IA = implementing 
agency, IEE = initial environmental examination, IEM = independent environmental monitor, EMS = environmental 
monitoring station at city or county level, IA = project implementing agency, PPMO = provincial project management office, 
PPTA = project preparatory technical assistance. 
Source(s): Domestic EIAs, consultations with PPMO, NEPD, county and district EPBs, and IAs. 

 
F. Institutional Strengthening and Training 

23. An assessment undertaken during the project preparatory technical assistance indicates 
that the PPMO has adequate technical and institutional capacities for project implementation. 
However, the IAs have weak capacity in environmental management and monitoring. For proper 
implementation of the EMP, it is necessary to strengthen the capacity of the IAs. The proposed 
training is shown in Table A5. 
 
24. It is considered that the two-tier implementation arrangement— PPMO and IAs provide a 
reasonable framework for project management and control. The definition of roles, responsibilities 
and relationships between the PPMO, IAs, and other relevant agencies (e.g., NEPD, county and 
district EPBs) is adequate to ensure the effective implementation of the project. 
 
25. Environmental specialists in the PPMO, IAs, and contractors will receive training in 
environmental management, environmental monitoring and supervision, mitigation planning, 
emergency response, environmental policymaking, and other environmental management 
techniques. Funding of this training will be included in the project budget and in the operation and 
maintenance budget in the operation phase. 
 
26. The Farmer Field Schools (FFS) will be a key component of the training, and will increase 
capacity in fertilizer and pesticide application approaches and techniques.  The following provides 
a summary of the FFS as described in more detail in ADB, 2012, Ningxia Irrigated Agriculture and 
Water Conservation Demonstration Project PPTA, Final Report, Appendix 2. The cost estimates for 
FFS have been provided for in Appendix 2 and have not been included as part of the EMP cost 
estimate.   
 
27. The IAs have proposed to apply the FFS training method. Assuming 4,669 farmers will be 
trained, and one field school class has a maximum of 15 farmers per session, and at least one 
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session (class) lasts one day, for at least 6 sessions per year, then there will be almost 1,488 FFS 
sessions in total per year; or 7,442 sessions of one day during the 5-year project implementation of 
the grape cultivation program. This would be the absolute minimum. It may well be higher given the 
fact that many farmers are new to grape cultivation. Very new technologies and techniques need to 
be introduced, while already during spring the classes may need to start to plan for the season.  

28. The FFS sessions will require at least 62 trainers for grape FFS. These trainers should be 
well trained technicians who will also be busy to prepare for the field school days, and visit farmers 
during the remainder of the month to collect data and advice farmers on the spot with problems they 
encounter (extension service). 

29. The principle for the FFS is that farmers get an allowance for that day to cover his day lost 
for work and costs of transport, while there are expenses for snacks, lunch, material, transport of 
trainer. A unit cost CNY 125 per class-day per farmer (or CNY 1,875 per class of 15 farmers) has 
been assumed in the calculations. However, since an average cost per farmer- session-day is used, 
the size of the class has no effect on the costs of the FFS subcomponent. 

30. Preliminary cost estimates indicate that about $1.85 million will be needed for the FFS 
program for grape growing farmers during the 5 year period.  

31. The FFS will include the following: 
(i) Training and certification of Pesticide Application Operators. Training and 

certification will follow FAO Guidelines (2001) on ‗organization and operation of 
training schemes and certification procedures for operators of pesticide equipment‘ 
(see http://www.fao.org/docrep/006/Y2686C/Y2686C00.HTM for Chinese-language 
version). Training will also be provided on procedures for annual testing and 
calibration of pesticide equipment as per FAO Guidelines (2001) on standards for 
agricultural pesticide application equipment and related test procedures. 

(ii) Training on the appropriate application of fertilisers, including the use of soluble 
forms of nitrogen, potassium and phosphate through drip irrigation systems. The 
training program will develop and trial these and other technologies with the aim of 
reducing the amount of fertilizer application per unit area within the project area. The 
volume of fertilizer used per unit area will be reported as part of the EMP monitoring 
requirements, allowing the reduction of fertilizer to be quantified.  

(iii) The training will also include (i) use of organic fertilizers, compounds and compost as 
base fertilizers to reduce nutrient loss, building on the lessons learned from the IEM 
Project, (ii) application of compound fertilizers including nitrogen, phosphate and 
potassium according to soil nutrient tests based on the requirements of tree growth, 
and (iii) capacity building to farmer in appropriate guidelines for inorganic fertilizers 
application.  

Table A6: Institutional Strengthening and Training 

Activities 
Target Agencies/ 

Attendees Contents Timing 

Strengthening    

Institutional 
Strengthening 

PPMO, IAs, NEPD, 
county and district 
EPBs 

 Defining institutional arrangements for 
environmental management, monitoring, and 
supervision 

 Defining positions and responsibilities 

 Appointing and recruiting personnel 

During project 
preparation 

EMC  Recruiting and contracting EMC for internal 
environmental management consultancy and 
monitoring 

Prior to project 
implementation 
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Activities 
Target Agencies/ 

Attendees Contents Timing 

IEMs  Recruiting and contracting IEMs to conduct 
independent environmental monitoring for 
subprojects 

 

Prior to project 
implementation 
 

Environmental 
Management 
Clauses and 
Protocols 

IAs, procurement 
agency, EMC  

 Developing environmental management 
clauses and incorporating them into 
construction and operational contracts 

 Developing/refining environmental monitoring 
protocols 

 Developing environmental emergency 
response procedures 

During project 
preparation 

Training    

Environmental 
Laws, 
Regulations 
and Policies 

PPMO, IAs, 
contractors 

 Environmental laws and regulations 

 Environmental policies and plans 

 Basic environmental management  

 Environmental emergency response 
 

Prior to project 
implementation 

EMP 
Implementation 

PPMO, IAs, 
contractors 

 Responsibility and duties for project 
construction, management and environmental 
protection 

 Tasks of environmental protection in the project 
construction 

 Key environmental protection contents in 
project construction 

 EMP improvement and corrective actions 
 

Prior to and during 
project 
implementation 

Environmental 
Monitoring, 
Inspection and 
Reporting 

IAs, contractors  Monitoring and inspection methods, data 
collection and processing, interpretation of 
data, reporting system 

 Environmental reporting requirements 
 

Prior to and during 
project 
implementation 

Field Farmer 
Schools 
 

IAs, contractors  Training and certification of Pesticide 
Application Operators. 

 Training on the appropriate application of 
fertilizers 

Prior to and during 
project 
implementation 

EMC = environmental management consultant, EMP = environmental management plan, EPB = environmental protection 
bureau, IA = implementing agency, IEM = independent environmental monitor, PPMO = provincial project management 
office, NEPD = Ningxia Environmental Protection Department.  
Source(s): Domestic EIAs, and consultations with PPMO, NEPD, county and district EPBs, and IAs. 

 
G. Reporting and Supervision 

32. Monthly construction reports. During the construction, land preparation and planting 
period, contractors will submit monthly construction reports to the IAs. The reports will summarize: (i) 
environmental issues during construction, land preparation and planting; (ii) mitigation measures 
taken, if any; and (iii) consequences of the impacts on the environment and/or surrounding 
communities. 
 
33. The contractors will be trained to take immediate actions to remedy unexpected adverse 
impacts or ineffective or inefficient mitigation measures, as required by the EMP. IAs will also 
respond to these reports in order to ensure that the contractors have taken appropriate and timely 
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action. Additional measures may be taken, if needed, to ensure that all issues raised by the reports 
are appropriately addressed. 
 
34. The reported environmental issues, mitigation measures, and the impacts will be reported to 
the PPMO quarterly, and NEPD and county and district EPBs semiannually. NEPD and county and 
district EPBs may request that further environmental mitigation actions be taken, as they deem 
necessary, and may determine further mitigation measures for different stages, if necessary. 
 
35. Monitoring reports. On behalf of the IAs, the local EPBs will delegate monitoring to the 
local EMSs. The EMSs will conduct regular and random environmental monitoring activities before, 
during, and after construction, land preparation and planting, as well as in the event of emergencies, 
according to the PRC environmental regulations. The monitoring reports will include: (i) project 
background, (ii) construction, land preparation and planting and operation activities, (iii) 
environmental conditions, (iv) measurement or sampling taken during auditing and their locations, 
(v) analytical results, (vi) interpretation and implication of the monitoring results, (vii) determination 
of the status with regard to applicable regulations and standards, and (viii) recommendations for 
improvement. These reports will be submitted to the IAs which will forward those to NEPD, county 
and district EPBs, and the PPMO. 
 
36. Independent environmental monitoring reports. IEMs will submit independent 
environmental monitoring reports on a semiannual basis to IAs which will forward those to the 
PPMO, NEPD, and county and district EPBs. The reports will emphasize: (i) progress made in 
implementing the EMP, (ii) implementation of mitigation measures, (iii) environmental compliance 
and review of the semiannual environmental monitoring reports, (iv) institutional strengthening and 
training, (v) public consultations, and (vi) problems and corrective actions taken, including any 
complaints (number, type/kind, issues, resolution) sent to the GRM. 
 
37. Quarterly project progress reports and project completion report. Based on the 
monthly construction reports, project monitoring and audit reports, and independent environmental 
monitoring reports submitted to the PPMO, the PPMO, with assistance from the EMC, will report to 
ADB on a quarterly basis the progress of the EMP through the quarterly project progress reports, as 
well as report on information on project implementation and the environmental performance of the 
contractors through the semiannual environmental monitoring reports. Any complaints received 
under the GRM should be reported in the quarterly project progress reports submitted to ADB. In 
addition, within 3 months of physical completion of the project, the PPMO will submit to ADB a 
project completion report that describes the achievements in relation to the project's expected 
impact, outcome, and outputs including environmental terms. ADB may request that further 
environmental mitigation actions be taken, as they deem necessary, and may determine further 
mitigation measures for different stages, if necessary. 

 
38. The environmental reporting plan is presented in Table A7. 

 
Table A7: Environmental Reporting Plan 

Reports From To Frequency 

Construction, land preparation and planting 
reports  
 

Contractors IAs  Monthly 

Project monitoring reports EMSs IAs (forwarded to 
PPMO, NEPD, 
and county and 
district EPBs 

As per the PRC 
regulation 
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Reports From To Frequency 

Independent environmental  monitoring 
reports 

 

IEMs IAs (forwarded to 
PPMO, NEPD, 
and county and 
district EPBs) 
 

Semiannual 

Quarterly Project Progress Reports and 
Project Completion Report 
 

PPMO, EMC 
 

ADB 
 

Quarterly and within 3 
months of physical 
completion of the project 

ADB = Asian Development Bank, EMC = environmental management consultant, EPB = environmental protection bureau, 
EMS = environmental monitoring station at city or county level, IEM = independent environmental monitor, IA = 
implementing agency, NEPD = Ningxia Environmental Protection Department, PPMO = provincial project management 
office, PRC = People‘s Republic of China-. 
Source(s): Domestic EIAs, and consultations with the EPBs, IAs, NEPD, and PPMO. 
 

H. Work Plan 

39. Before construction, land preparation and planting, the PPMO and IAs will develop detailed 
responsibilities and requirements for contractors and will provide detailed cost estimates of 
mitigation measures and environmental monitoring in the construction, land preparation and 
planting contracts. The PPMO and IAs will also detail the responsibilities of their environmental 
management offices and prepare their work schedules. 
 
40. Before operation, the IAs will develop detailed work plans for environmental management 
and monitoring during operation based on the EMP. These work plans will be submitted to county 
and district EPBs and NEPD to help them to supervise implementation. 
 
I. Cost Estimates for Environmental Management 

41. The IAs with help from the PPMO will develop detailed plans for procurement of equipment 
and materials, and civil works for implementing mitigation measures and monitoring plans. 
Environmental considerations will be incorporated into the bidding documents and contracts to 
ensure environmentally responsive procurement. 
 
42. Cost estimates for mitigation measures, environmental monitoring, and environmental 
administration are summarized in Table A8. The total cost for five years of project environmental 
monitoring and training is estimated to be CNY 1,496,250. Before implementing a monitoring plan, 
responsible agencies will present a more detailed breakdown of the estimated budget. During 
project implementation, the budgets will be adjusted based on actual requirements. Contractors will 
bear the costs for all mitigation measures during construction, land preparation and planting, which 
will be included in the bidding documents and contracts. The IAs will bear costs related to mitigation 
measures during operation. Costs related to environmental supervision during construction, land 
preparation and planting and operation will be borne by the IAs. Costs for capacity building will be 
borne by the project as a whole. During the operation phase, the training costs will be included in 
the operation and maintenance budget. 
 

Table A8: Cost Estimates (CNY) for EMP to be covered by the ADB Loan 

 
Year 1* Year 2** Year 3 Year 4 Year 5 

Detailed EMP development 89,000 - - - - 

Environmental training and capacity building 45,000 45,000 45,000 45,000 45,000 

Construction phase monitoring 86,100 36,900 - - - 

Operational monitoring - 208,000 260,000 260,000 260,000 
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Year 1* Year 2** Year 3 Year 4 Year 5 

Contingency (5%) 11,005 14,495 15,250 15,250 15,250 

Total per year 231,105 304,395 320,250 320,250 320,250 

Grand total 5 years 
    

1,496,250 

* 70% construction in first year.  ** 30% construction in second year. 
 

43. Itemized annual costs are provided in Table A9. These costs will be entirely funded by the 
executing agency and not from the ADB loan.  
 

Table A9: Construction Phase Environmental Monitoring Costs 
Environmental Aspect Cost Estimate (CNY) 

Construction Phase Environmental Monitoring Costs  
Independent environmental monitoring  30,000 
Ambient Air  45,000 
Ambient Noise   18,000 
Vegetation disturbance  and soil and  erosion  30,000 
Operational Phase Environmental Monitoring Annual Cost Estimate  
Independent environmental monitoring  50,000 
Water Quality  84,000 
Ambient Air Quality  10,800 
Ambient noise  20,000 
Soil quality Monitoring  63,000 
Greening   1,800 
Soil and water conservation  25,000 
Pests and diseases   3,600 

Total 381,200 

 
J. Mechanism for Feedback and Adjustment 

44. Based on environmental reports, environmental authorities will decide whether: (i) further 
mitigation measures are required, or (ii) some improvement is required to environmental 
management practices. If it is found during inspection that there has been substantial deviation from 
the EMP or any changes made to the project or any subprojects which may cause substantial 
adverse environmental impacts or increase the number of affected people, then PPMO should 
consult with environmental authorities and ADB immediately and form an environmental 
assessment team to conduct additional environmental assessment and, if necessary, further public 
consultation. The revised EIA reports including EMPs should be submitted to the environmental 
authorities for approval, and finally report to ADB. The revised EMPs will be passed to the 
contractor(s) and IAs for implementation. The feedback mechanism is shown in Figure A3. 
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Figure A3: Mechanism for Feedback and Adjustment 

ADB = Asian Development Bank, DI = design institute, EIA = environmental impact assessment, EMC = 
environmental management consultant, EMS = environmental monitoring station at the county and district 
level, EPB = environmental protection bureau, IA = implementing agency, IEM = independent environmental 
monitor, LG = leading group, NEPD = Ningxia provincial Environmental Protection Department, PPMO = 
provincial project management office. 
Sources: Feasibility study reports, domestic EIAs, and consultations with the NEPD, the PPMO, county and 
district EPBs, and IAs.  
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K. Grievance Redress Mechanism 

45. Public participation, consultation and information disclosure undertaken as part of the local 
EIA process, assessment, and development of resettlement plans; and consultations undertaken by 
the project consultants have discussed and addressed major community concerns. Continue public 
participation and consultation has been emphasised as a key component of successful project 
implementation. As a result of this public participation and safeguard assessment during the initial 
stages of the project, major issues of grievance are not expected. However, unforeseen issues may 
occur. In order to settle such issues effectively, an effective and transparent channel for lodging 
complaints and grievances has been established.  
 
46. In the event of a grievance issue, the basic stages established for redress are outlined below 
and depicted in Figure A4 (which will be translated into Chinese and distributed by the EA to 
residents in the project). Note that Steps 1-5 are for the project construction phase, and steps 2–5 
are for the project operation phase.  

(i) Stage 1. If a concern arises during construction or operation of the project, the 
affected person tries to resolve the issue of concern directly with the contractor 
project manager (i.e. the superintendent overseeing the works). If successful, no 
further follow-up is required.  

(ii) Stage 2. If not successful, the affected person can submit an oral or written 
petition/complaint to the village committee. 34  For an oral complaint, the village 
committee must make written records properly. The village committee must give a 
clear reply within 2 weeks. The IEM will assist the village committee in replying to the 
affected person. Village committees are not part of the formal project structure, but 
provide an obvious first line of support for an affected resident in a village. The village 
committees represent the government at the community-level and provide the link to 
the county-level agencies, which in turn link to the IAs, and respectively higher levels, 
as required.  

(iii) Stage 3. If the affected person is not satisfied with the reply in Stage 2, he/she can 
appeal to the township government35 after receiving the reply in Stage 1 and the 
township government must give a clear reply within 2 weeks. The IEM will assist the 
township government in replying to the affected person. 

(iv) Stage 4. If the affected person is still not satisfied with the reply of township 
government, he/she can appeal to the IA. The IA, through the PPMO and PIOs, must 
inform the ADB project officer as soon as the complaint is recorded, by submitting 
relevant documents. The IA, through the EMU established in the IA, must prepare a 
clear reply in consultation with the EPB, EMC, and IEM, and give it to the affected 
person within 30 days.  

(v) Stage 5. If the affected person is still not satisfied with the reply of the IA, he/she can 
appeal to the PPMO after receiving the reply of Stage 4. The PPMO must report to 
ADB as soon as the complaint is recorded by submitting relevant documents, and 
prepare a clear reply in consultation with the EMUs, EMC, IEMs, and ADB. The 

                                                
 
34

 In the 7 project counties, there are 5,694 villages. The village committees are aware of their responsibilities and 
regulatory procedures. 

35
 In the 7 project counties, there are 94 townships including 15 sub-districts and 7 towns. 
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PPMO must give the reply to the affected person within 30 days. The PPMO will 
assess the situation, contact the affected person and Government project 
counterparts, and design and implement the course of actions. The ADB project 
team will be kept informed of progress by the PPMO and provide advice as 
necessary. 

(vi) Note. The EA and PPMO will ensure that clear lines of communication are identified 
for each responsible agency in the GRM, including the PIOs, IAs, village committees, 
and contractors. These lines of communication will include: (a) the names of specific 
contact personnel in each agency; (b) contact work telephone numbers for these 
personnel and their office; (c) if available, contact fax numbers and/or email 
addresses. Contact names and details for each agency will be presented in Chinese 
language in Figure A2, prior to the distribution of this figure as a project poster among 
communities in the project sites. Both the EA and PPMO will each designate a 
specific contact person in their respective agencies, who will be responsible for 
collecting, documenting, and tracking any complaints received through the PIOs, IAs, 
village or township committees, or work contractors, and for ensuring that any 
affected persons are responded to in a timely fashion.   
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Figure A4: Summary of Grievance Redress Mechanism  
for Project Construction and Operation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
Note: Steps 1–5 are for project construction; and steps 2–5 are for project operation.  
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Township government 
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implementing agency 
(IA) 
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PPMO and project 

implementing office, 
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project officer 

IA must give clear reply 
within 30 days 

Step 5 
Appeal to the Provincial 

Project Management 
Office (PPMO)  

PPMO informs ADB as 
soon as possible 

PPMO must give clear 
reply within 30 days 




