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I. INTRODUCTION 

1. The Qinghai Rural Water Resources Management Project in the People’s Republic of 
China (PRC) covers two areas located in the upper reaches of the Yellow River Basin, the 
Lijiaxia and the Gongboxia irrigation areas, both situated downstream the existing dams of the 
same names built along the Yellow River. The project aims to (i) improve the irrigation system in 
both areas by the construction of four new main canals and secondary branches to replace the 
existing aged small pumping irrigation systems by gravity supply system; (ii) develop a 
participatory irrigation management system, with development of water users associations 
(WUAs), capacity building, water delivery control, and payment arrangements and on-farm 
management; and (iii) provide irrigated agriculture support on cropping systems, agronomic 
practices, and crop diversification systems.  

2. The project has been classified as a Category B by the Asian Development Bank (ADB). 
The environmental assessment was carried out by the Qinghai provincial water resources 
department (QPWRD) in accordance with national environmental regulations, and the 
Environment Policy (2002) and Environmental Assessment Guidelines (2003) of ADB.1 With the 
support from the Gansu Provincial Environment Science Design and Research Institute, the 
QPWRD prepared an environmental impact assessment (EIA) report in accordance with the 
applicable laws and regulations of the PRC. The EIA report has been approved by the Qinghai 
provincial environmental protection eepartment. The QPWRD also prepared a summary initial 
environmental examination (SIEE), which includes an environmental management plan (EMP). 
These documents were reviewed as part of the processing procedures of ADB.  

3.  The SIEE summarizes the key issues identified from the EIA report for the project. It 
highlights the positive and negative environmental impacts, proposed mitigation measures, 
justifies the project viability from the environmental point of view, and provides 
recommendations for further works in the next phases. The SIEE is complemented with a more 
detailed EMP and an environmental management training manual. These documents were 
reviewed as part of the processing procedures of ADB. Supplementary documents prepared by 
the QPWRD include (i) a water resources report, approved by the QPWRD; (ii) a soil and water 
conservation report, approved by the QPWRD; (iii) a geological risk analysis report, approved 
by the Qinghai provincial land and resources department; and (iv) a dam safety assessment. 

II. DESCRIPTION OF THE PROJECT 

A. PROJECT RATIONALE AND OBJECTIVES 

4. Located in the mainstream areas of the Yellow River, the project covers three counties—
Xunhua, Hualong, and Jianzha, all of which are State-identified poverty counties. The three 
counties in the eastern part of Qinghai Province have agriculture as the major basic industry 
with arable lands mainly distributed on both banks of the Yellow River. Because annual rainfall 
is only about 300 millimeters (mm), agriculture relies on irrigation. The present system relies on 
lift irrigation from pumping stations distributed along the Yellow River. Because either defection 
in the water-lifting system or overburdened electric bills for the farmer in regard to poor crop 
yields, a very significant part of the irrigable land is not irrigated and cropped despite abundant 
water resource in the Yellow River. Although the ―Eighth Seven-Year Priority Poverty Alleviation 

                                                
1
 In line with para. 81 of the Safeguard Policy Statement (2009), the Environment Policy (2002) applies. 
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Program‖ has been implemented, farmers continue to experience difficulties in permanently 
avoiding poverty. In order to make full use of the land resources, to save irrigation water, to take 
advantage of the available water-head from the Yellow River hydroelectric dams, to resolve the 
problem of adequate food, and to promote the development of an harmonious society, the 
Lijiaxia and Gongboxia irrigation schemes have been included into the Qinghai Provincial 
Eleventh Five-Year Water Resources Project Portfolio as key water conservancy projects. 

5. The proposed project comprises Gongboxia and Lijiaxia irrigation schemes. The Lijiaxia 
irrigation scheme lies on valley terraced lands and hilly slope lands of the northern and southern 
banks of the Yellow River mainstream, which flows through the territories of Hualong county and 
Jianzha county in Qinghai Province. The Gongboxia irrigation scheme is located on terraced 
lands on either bank of the Yellow River of Xunhua county and Hualong county. Each of the two 
schemes, which take advantage of the high storage water levels of the two existing dams and 
natural condition for the Yellow River source, comprise a southern and a northern main canal 
from pre-designed agricultural irrigation outlets on the left and right dam shoulders, construction 
of irrigation facilities in the command areas, and provision of irrigation for crop cultivation areas 
of terraced lands and hilly slope lands on both banks of the Yellow River, converting current lift 
irrigation into gravity irrigation. 

B. MAJOR PROJECT COMPONENTS 

6. The project will rehabilitate and newly construct key water resources infrastructure in the 
three participating counties—Hualong county, Jianzha county and Xunhua county. The project 
will (i) enhance productivity and sustainability of existing irrigation systems with increased 
provincial revenues; and (ii) strengthen institutions and develop capacities of QPWRD in 
delivering accountable irrigation services and WUAs in fulfilling specified operation and 
maintenance (O&M) tasks. The project includes four components presented below: 

(i) Climate-resilient irrigation infrastructure will support (i) construction of four 
new main irrigation canals and associated branch and tertiary canals in the north 
and south of the Gongboxia and Lijiaxia reservoirs along both banks of the 
Yellow River, (ii) construction of 17 new pumping stations to enable irrigation of 
land that lies above the main canal alignments, and (iii) flow regulating and 
measurement structures installed at all branch and lateral canal off-takes. The 
main canals will include a number of tunnels, inverted siphons, flumes, and open 
channels. The new gravity irrigation systems will serve about 13,903 hectares 
(ha) of agricultural land. Wherever possible, the new gravity irrigation system will 
use existing branch and tertiary canals. Wherever possible the new gravity 
system will utilize the existing lower level canals. Irrigation works for Lijiaxia 
reservoir include the construction of two main canals from reservoir, north and 
south of the Yellow River. The total length of two main canals is 56.71 kilometers 
(km), of which south main canal is about 22.5 km and north main canal is about 
34.2 km. Irrigation works for Gongboxia reservoir include also two main main 
canals in north and south of the reservoir. The total length of two main canals is 
about 57.9 km, of which south main canal is 27.3 km and north main canal is 
about 30.6 km.  

(ii) Participatory irrigation management intervention will focus on (i) the 
establishment and empowerment of 12 model WUAs for developing and 
implementing water delivery schedules and irrigation management, which include 
helping WUAs develop their charters and operating procedures; (ii) support for  
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establishing a service delivery organization (SDO) in each project county to 
manage and operate the new intertownship main canal systems; (iii) increasing 
the capacity of SDOs and WUAs; (iv) improving agreements between SDOs and 
WUAs for water delivery and equitable irrigation service fee (ISF) payments; (v) 
promoting water conservation measures; and (vi) on-farm water management 
field trials and demonstrations by model WUAs.  

(iii) Strengthened agricultural service support will focus on (i) improving 
agronomic practices and productivity of staple grain crops; (ii) supporting farmers 
to adopt commercial agriculture practices and diversify into higher-valued crops 
and; (iii) conducting workshops for training farmers and related farmers’ 
professional associations, particularly targeting ethnic minority groups and 
women; and (iv) adapting climate change into farmers’ agricultural practices.  

(iv) Improved project management will help (i) strengthen the implementation 
capacity of the provincial project management office (PPMO), the county project 
management offices (CPMOs), and of other relevant agencies in the provinces 
and counties; and (ii) improve the overall management of irrigated agriculture 
development by relevant agencies, particularly the SDOs and WUAs.  

C. PROJECT COST AND IMPLEMENTATION SCHEDULE 

7. To achieve the project outcomes and outputs, the PPMO and three CPMOs will be 
responsible for overall project management and contract and financial management. The WDOs 
will be responsible for main system management, forming model WUAs, providing them with 
effective capacity development support and delivery of farmer field days for farmers from other 
WUA areas. Model WUAs will be responsible for irrigation system management, within their 
secondary units, and participatory development and implementation of improved cropping 
systems and water delivery schedules as well as irrigation and agronomic field trials and 
demonstrations. 

8. The estimated project cost is provided in the Table 1. The project will be implemented 
over 5 years. Following the construction progress, the most upstream branches will be 
progressively commissioned during the 5 years of implementation. Components 2, 3, and 4 will 
be also implemented over the 5-year period of construction. 
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Table 1: Tentative Project Investment Plan ($ million) 

Item  Amount
a
 

A. Base Cost
b
   

 1. Climate-Resilient Irrigation Infrastructure 189.3 

 2. Participatory Irrigation Management 1.6 

 3. Strengthened Agricultural Service Support 1.0 

 4. Improved Project Management 2.1 

  Subtotal (A) 194.0 

B. Contingencies
c 

24.1 

C. Financing Charges During Implementation
d
 5.5 

    Total (A+B+C) 223.6 
a
  Includes taxes and duties of $7.3 million to be financed from government resources.

 

b
 In mid-2010 prices. 

c
  Physical contingencies computed at 10% for all project costs. Price contingencies computed at 1.0% for 2010, 

0.0% for 2011, 0.3% for 2012, and 0.5% thereafter on foreign exchange costs; and 1.0% for 2010, 1.5% for 2011, 
and 2.0% thereafter on local currency costs. 

d
  Includes interest and commitment charges. Interest during construction for Asian Development Bank (ADB) loan 

has been computed at the 5-year forward London interbank offered rate plus a spread of 0.3%. Commitment 
charges for an ADB loan are 0.15% per year to be charged on the undisbursed loan amount.  

Source: ADB and project management office estimates. 

III. DESCRIPTION OF THE ENVIRONMENT 

A. PHYSICAL AND ECOLOGICAL RESOURCES 

9. Climate. The project areas belong to temperate semi-arid climate and plateau 
continental climate. Typical characteristics are low precipitation, strong wind, and wide 
temperature variation from night to noon. Average annual temperature in project areas is 7.8°C, 
with average maximum and minimum temperatures of 15.1°C–1.8°C (Lijiaxia) and 15.7°C–2.3°c 
(Gongboxia). Annual rainfall is low, with only 331 millimeter (mm) for Lijiaxia and 259 mm for 
Gongboxia, making irrigation compulsory for agriculture production. Because of the frequent 
wind occurrence, evaporation is high, 2,881 mm for Lijiaxia and 2,206 mm for Gongboxia. 

10. Water resources. Water resources are abundant in Qinghai Province with about 266 
lakes and 277 river streams. The 4,500 square kilometers (km²) Qinghai Lake is the largest 
water body in the PRC, and three of the major rivers of Asia—the Yangtze, the Mekong, and the 
Yellow River, have their sources in this province. 

11. Total water resources of Yellow River Basin within the territory of Qinghai Province is 
estimated 24.22 billion cubic meters (m3). The central government, through the Yellow River 
Basin Commission, allocates to Qinghai Province an annual water right from the Yellow River 
Basin of 1.41 billion m3. This allocation is distributed amongst various geographic areas as 
detailed in Table 2.  



5 

 

 

TABLE 2: WATER RIGHTS ALLOCATION FOR QINGHAI PROVINCE (MILLIONS M3) 

AREA 
WATER ALLOCATION FROM  

MAIN YELLOW RIVER STREAM 
WATER ALLOCATION FROM 

 YELLOW RIVER MAIN TRIBUTARIES 
SUBTOTAL 

Xining 0 
Datong River  238 

479 
Xining River 241 

East Qinghai 152 
Datong River 2 

521 
Xining River 367 

North Qinghai 0 
Datong River 48 

68 
Xining River 20 

South Qinghai 242 - - 242 

Huangnan County 78 - - 78 

Guoluo County 21 - - 21 

Yushu County 1 - - 1 

Total 494 
Datong River 288 

1,410 
Xining River 628 

 
12. According to the statistical data of Qinghai Province between 1995 and 2006, the annual 
average of the province water abstraction was only 1,096 million m3, 78% of, or 314 million m3 
below its water quota from the Yellow River Basin. 

13. Annual inflow to Lijiaxia and Gongboxia is reasonably stable. Indeed, the upper Yellow 
River has been developed as a cascade of dams for hydropower production. From upstream 
down to Gongboxia, there is a succession of seven dams: Gongboxia, Kang Yang, Laxiwa, 
Lijiaxia, Longjiangxia, Nina, and Zhiganglaka. 

14. The annual runoff from the upper catchment is regulated by Longjiangxia which has a 
storage capacity of 24.7 billion m3 (larger than the annual runoff of Yellow River Basin within 
Qinghai Province), from which 19.35 billion m3 is active storage. All the other reservoirs have a 
much modest storage capacity; and most have a very small active storage capacity, which is 
understandable as the runoff is regulated from upstream.  

15. Annual inflows to Lijiaxia reservoir (and consequently also to Gongboxia reservoir) are 
presently the following: (i) a normal year: 22,705 million m3 or 720 cubic meter per second 
(m3/s); (ii) a dry year (50%): 21,949 million m3 or 696 m3 per second, (iii) a dry year (75%): 
18,795 million m3 or 596 m3/s, and (iv) a dry year (95%): 15,515 million m3 or 492 m3/s. 
Whatever the climate situation, the inflows to the project reservoirs is always 15 to 10 times 
higher than the water right of 1.41 billion m3/year allocated to Qinghai Province. 

16. Groundwater in the project areas belongs to various hydrogeological systems, mainly 
mountain bedrock fissure aquifer and alluvial aquifer in the bottom part of the valleys in the 
quaternary deposits. Bedrock fissure ground water is mainly replenished by atmospheric 
precipitation and released by springs located at the foot of slope or in the valley bottom. 
According to the results of the water quality survey, groundwater in the project areas has a low 
mineralization of less than 1 gram per litter (g/l), perfectly suitable for concrete preparation. 
Alluvial underground water has a thickness ranging from 5 to 30 meters (m), fed by rainfall, 
bedrock fissure water and by infiltration water from the Yellow River. The water is abundant and 
has an equivalent quality to that of bedrock fissure water. 
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17. Environmental quality. In July 2008, Qinghai provincial environmental monitoring 
station was commissioned to carry out within the project’s areas field surveys, including (i) 
surface water quality (two samples in the Yellow River at the entrance and exit of each irrigation 
schemes); (ii) groundwater quality (two samples in each schemes); (iii) air quality (one sampling 
station in each irrigation scheme); (iv) noise; and (v) soil quality. The sampling analysis results 
confirmed that surface water quality is good. All parameters of surface water meet requirements 
of Class III of ―Environmental Quality Standard for Surface Water‖ (GB3838-2002). The quality 
also met ―Hygienic Regulation for Domestic Drinkable Water-2001‖ and ―Hygienic Standard for 
Domestic Drinkable Water‖ (GB 5749-2006). Groundwater is contaminated by bacteria and 
coliform as a result of the infiltration of untreated domestic effluents in the urbanized areas. 
Total bacteria and total coliform concentrations in groundwater are worse than Class V standard 
of ―Ground Water Quality Standard‖ (GB/T 14848-9). Air quality is good. Total suspended 
particular and sulphur dioxide meet standards of Class II of ―Air Environmental Quality‖ Standard 
(GB3095-1996). Acoustic environment is also good, in line with Class O to I of ―Standard of 
Noise of Urban Environment‖ (GB 3096-93). Soil quality is good and does not reveal particular 
concentrations of metals resulting from pesticides or excessive values for nitrogen or 
phosphorus which could reveal excessive application of fertilizers. Soil quality ranges from 
Class II to Class III of ―Environment Quality Standard for Soils‖ (GB15618-1995).  

18. Geology and soils. Both project areas are located in a mountainous area with a marked 
relief and steep slopes. Most of the areas are composed of quaternary deposits, highly sensitive 
to erosion, with in particular loess and tertiary red formations of the transitional belts from Loess 
Plateau to Tibet Plateau. Soil erosion intensity varies from 2,500 to 5,000 tons/km²/year. The 
geology of the areas, where the main canal routes are located, are significantly affected by 
slope instability and various severe erosion forms: deep gullies, several km long with 30%–50% 
steep slopes, old landslides mainly affecting loess formations, gravels layers, and the red strata 
of the tertiary formations, river bank scouring with collapses. As a result of these instabilities, 
sediment transport to the natural streams and the Yellow River is high. Due to cold climate 
conditions in the project areas, frozen soil conditions are also observed, with a maximum soil 
depth of 1.48 m (according to the Chart for Seasonal Frozen Land Criteria in the PRC), which 
contribute also to the fragility of the upper soil layer. 

19. Biodiversity and conservation. The project areas are almost totally developed for 
agriculture. Natural habitats have been already replaced by artificial habitats mainly covered by 
grassland, fallow land, and tree plantations. Around the project areas, natural plant communities 
are mainly dominated by xeric species of grass (Stipa harmine), herbaceous species, and xeric 
shrubs as Caragana splendens. Tree plantation species include Chinese Pine, Birch, Aspen, 
Elm, etc.  

20. Due to the extent of development in the project areas and the absence of significant 
natural vegetation cover around, no particular wildlife is reported from the area and its 
surroundings by the villagers. There are no natural reserves, wetlands, or other critical natural 
habitats within the construction area or in its immediate vicinity. According to documents review 
and experts consultation, there is no rare or endangered terrestrial fauna, or nationally protected 
species within or nearby the project areas. 

21. Fishes observed in the Yellow River at present are mainly species which have adapted 
and developed in the Lijiaxia and Gongboxia reservoirs. Most typical genus or species include 
Yellow River carp, Triplophysa sp., Schizothorax sp., Leuciscus sp., Gobiocypris sp., 
Gymnocypris sp., and Lanzhou meridionalis. None of these species are registered as protected 
or threatened either nationally or internationally. 
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B. HUMAN AND ECONOMIC DEVELOPMENT
2 

22. Population. Qinghai Province has a land area of 722,000 km², and a present resident 
population of about 5.57 million. Population density is low, 7.2 persons per km². Ethnic 
minorities account for 46.3% of the total population, and 80% of which is rural. Qinghai is 
classified as the second poorest province in the PRC. Qinghai Province includes eight 
prefectures, in particular the Huangnan Tibetan Autonomous Prefecture and the Haidong 
Prefecture where the project areas are located. 

23. The project counties Hualong and Xunhua are located in the Haidong Prefecture; 
Jianzha county is located in the Huangnan Prefecture. The Lijiaxia irrigation scheme will mainly 
affect the Hualong and Jianzha counties while the Gongboxia irrigation scheme will mainly 
affect the Hualong and Xunhua counties. The three benefiting counties are all identified as 
ethnic minority and poverty counties. 

24. Ethnic minorities. Historically, Qinghai is a cross area of multi-ethnic settlements, 
where few of the 54 ethnic-based groups of the PRC are significantly represented: Hui, 
Mongolia, Salar, Tibetan, and other minor groups. By the end of 2008, ethnic minority 
population accounts for 46.3% of the total provincial population. 

25. Among the total population of 132,000 in the irrigated areas, ethnic minority population 
accounts for 95.6%, including 63,238 Hui (47.88%), 51,949 Salar (39.39%), and 
10,943 Tibetans (8.33%). The remaining percentage of 4.4% is related to Han population (5,800 
peoples). Distribution of groups varies according to the subproject considered: Hui (82%) and 
Tibetan (16%) in Lijiaxia; and Hui (25%), Salar (67%) and Tibetan (3%) in Gongboxia. As a 
result of this situation, it may be considered that the ethnic minority concern is not an issue for 
this particular project, as it is almost exclusively designed for the minority groups. However, as 
mentioned previously, Ethnic Minority Development Plans have been prepared for each of the 
four main canal systems. 

26. Economic profile and poverty. Qinghai Province is one of the poorest in the PRC, due 
to its remote location, away from most mainstream economic developments in the country, and 
located in a mountainous environment with a cold and dry climate which does not favor 
sedentary farming operations. Only about 0.8% of the total land area is under cultivation while in 
much of the provincial animal husbandry is a major activity. In terms of per capita income, the 
urban average wages of staff and workers was CNY26,166, which was higher than the national 
average CNY24,932, rural per capita net income was only CNY2,684, much lower than the 
national average CNY4,140. 

27. About 24.7% of the total population in Qinghai lived on incomes below the official 
poverty line,3 compared with 4.2% at the national level. The poverty incidence is about 39% in 
the project counties of Hualong, Jianzha, and Xunhua. Qinghai is also poor in terms of non-
income dimensions such as education, access to safe drinking water, and access to health 
services. Education level reflects also the poverty situation in Qinghai. Education is still globally 

                                                
2
 This section provides only a rapid overview of the social and socioeconomic baseline of the project areas as these 

aspects are dealt with in the following appendixes of the PPTA report: 12 (Summary Poverty Reduction and Social 
Strategy), 13 (Summary Ethnic Minorities Development Plans), and 14 (Summary Resettlement Plans), as well as 
in Supplementary Appendixes A (Social Assessment Survey), B (Detailed Poverty and Social Analysis), H (Ethnic 
Minorities Development Plan), I (RAP for Lijiaxia Irrigation Area), and J (RAP for Gongboxia Irrigation Area). 

3
 The official poverty line in 2009 was CNY1,196 per capita net income a year. 
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low in the province, particularly for women: if 33% of men have received primary school 
education, only 13.8% women reach this education level. Almost 79.3% of women received no 
education against 48% for the men.  

28. Gender and development. Sex ratio in Qinghai was balanced, with about 50.67% male 
for 49.33% female. Education, as mentioned above is still a major gender issue in Qinghai. Only 
26.5% of women have experience of outside employment (against almost 60% for the men), 
and Tibetan women are those which have the highest percentage (47.2%) when compared with 
women from Hui and Salar groups. This is probably the result of different customs between 
Tibetan and Muslims. Agricultural work is generally done jointly by the couple, but in 32.6% of 
the households in the Salar group, women are the only responsible for agricultural works. Only 
a low proportion of women is involved in public affairs as, for example, WUAs.  

IV. FORECASTING ENVIRONMENTAL IMPACTS AND MITIGATION 

MEASURES 

A. ANALYSIS OF ALTERNATIVES 

29. Alternative on ―with and without‖ project is considered from the perspective of 
environmental protection and regional socioeconomic development (Table 3). The project 
necessity for rapid economic development of the areas and for optimized use of the of the water 
resources is an evidence when compared to the present situation and the near future evolution 
without project. 

TABLE 3: WITH- & WITHOUT-PROJECT SCENARIOS 

CATEGORY ALTERNATIVE I: WITHOUT PROJECT ALTERNATIVE 2: WITH PROJECT (PREFERRED) 

ADVANTAGE 

Land occupation and ownership 
remain unchanged. 
There is no impact to local 
environment during construction 
phase. 

In line with Qinghai Water Resource ―Eleventh 
Five-Year Plan‖ through the optimization in the 
use of water resources; 
Reduction of agriculture production costs; 
Rationalize the use of fertilizers; 
Strengthen regional capacity on resistance to 
disaster occurrence (drought); 
Satisfaction of water requirements of local 
communities; 
Improve economic development and 
subsequently local environment. 

DISADVANTAGE 

High electricity cost put on agricultural 
production; 
Increasing areas of abandoned 
cultivable land leading to soil 
degradation and erosion; 
Poor water supply conditions remains 
unchanged and limit yields; 
Slow economic development. 

Adverse impacts during construction phase. 

CONCLUSION 
Alternative 2 "with project" has obvious environmental and social benefits which justify 
Project implementation 

 
30. Selected development alternatives (Table 4) for the two irrigation areas have also been 
reviewed and compared in terms of construction costs, benefits, and engineering risks. The 
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Lijiaxia, the proposed alternatives are (i) add 9 inverted-siphons, 3 aqueducts, 3 tunnels and 
project channel goes through Maketang Town and Angla Village with longer length; and (ii) 
project channel has shorter length, does not go through Kangyang landslide mass. For 
Gongboxia, the alternatives include (i) project channel goes through Qingshui village of Xunhua 
county, longer distance; and (ii) project channel does not go through Nanshangen and Maerpo 
of Xunhua County, shorter distance. In both cases, the initial option has been considered for 
main canal extension to additional communities along the Yellow River valley. 

31. In both cases, the routes followed by the main canals did not offer much alternatives 
except the technically feasible one. The only alternatives considered concerned the extension of 
the canals further downstream to service additional communities. As the routes of the main 
canals did not create major environmental impacts, the selection of the best alternative was only 
based on the engineering risk and investment level criteria. No environmental criteria were 
deemed critical enough to be considered as key criteria for decision making. 

TABLE 4: ALTERNATIVE COMPARISON FOR LIJIAXIA & GONGBOXIA IRRIGATION PROJECTS 

 
CATEGORY ALTERNATIVE I ALTERNATIVE 2 

L
IJ

IA
X

IA
 

ADVANTAGE 
Extended irrigation area, covering in particular 
two additional towns in Jianzha County. 

More engineering safety. 
Less investment. 
Less construction and operation 
risks. 

DISADVANTAGE 

Instable geological conditions with frequent land 
slides and erosion activities. 
Engineering design and construction is more 
difficult as it needs more tunnels, aqueducts 
and invert-siphons. 
More investment and higher construction costs 
with relatively limited economic benefits. 

Less irrigation area than with 
alternative 1 

CONCLUSION 
Alternative 2 is selected. For the two towns which cannot be covered with Alternative 2, 
rehabilitation of existing irrigation facilities will be implemented (outside the Project) and 
may be connected to the Project in the future after additional geological investigations. 

    

G
O

N
G

B
O

X
IA

 

ADVANTAGE 
More irrigation area, especially with one 
additional village in Xunhua County. 

More engineering safety. 
Less investment. 

DISADVANTAGE 

Complex geological conditions. 
Engineering design and construction more 
difficult.  
Need more tunnels, aqueducts and invert-
siphons. 
More investment and higher cost with relative 
low economic benefits. 

Less irrigation area. 

CONCLUSION 
Alternative 2 is selected. For the village which can not be covered with Alternative 2, 
rehabilitation of existing irrigation facilities and full utilization of the water resource from 
the local Qingshui river has been considered. 

B. ENVIRONMENTAL BENEFITS OF THE PROJECT 

32. The planned environmental benefits associated with the project are significant. There will 
be significant positive impacts on both the environment of the project area through increases in 
vegetation coverage, improvements in water resource management, restoration of degraded 
soils, and reduction in energy consumption. The project will achieve (i) efficient and reasonable 
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use of land, water, and labor resources; (ii) timely and reasonable adjustment of agricultural 
practices, resulting in increased productivity, improved efficiency in water use, increased income 
for both farmers, improved living conditions for people within and surrounding the project area; 
and (iii) rapidly improving production and quality of life through project development.  

33. On the long term, the project will contribute indirectly to environmental improvement in 
the Lijiaxia and Gongboxia areas, as the expected economic development of the region and the 
improvement of the living standard of the population should eventually result in better 
environmental protection, as it is well known that environmental conservation is more efficiently 
performed in wealthy communities than in poor ones.  

34. Soil restoration. The total serviced irrigation area of the project will eventually be 
99,600 mu (6,640 ha) for Lijiaxia and 108,900 mu (7,260 ha) for Gongboxia, or a grand total of 
208,500 mu (13,910 ha) including existing irrigated area, abandoned areas and new extension 
areas. The last two categories of land consist of dry soils, with limited or no vegetation cover, 
exposed to erosion. The project, through extending irrigation to these presently unproductive 
areas, will restore the soils quality and protect the soils against erosion. On the basis of site 
observations and surveys made early 2009, the total of abandoned land to be restored 
represents 8,900 mu (590 ha) for Lijiaxia and 9,800 mu (650 ha) for Gongboxia. Associated with 
the newly irrigated areas, the areas restored by the project and eventually protected against 
erosion represent 24,500 mu (1,630 ha) for Lijiaxia and 30,100 mu (2,010 ha) for Gongboxia, or 
a grand total of 54,600 mu (3,640 ha) for the project.  

35. Re-vegetation. Irrigation schemes improvement and extension will not concern only 
crop production but will dedicate a significant part of the future irrigation area to tree and shrubs 
plantation. In Lijiaxia, it is anticipated that the new irrigated land will include 12,600 mu (840 ha) 
of tree plantation, of which 9.400 mu (620 ha) are dedicated to economic forest plantation (as 
fruit trees or wood production) and 3,200 mu (210 ha) to protection forest particularly along 
irrigation channels. In Gongboxia, new irrigated land dedicated to tree plantation will represent 
10,800 mu (720 ha) distributed between 2,600 mu (170 ha) of economic tree plantation and 
8,200 mu (550 ha) of protection forest. Considering also the changes from crop to tree 
plantation to be done within the presently irrigated areas, for Lijiaxia and Gongboxia, it is 
anticipated that the tree plantation increases from current 35,600 mu (2,370 ha) to 74,800 mu 
(4,980 ha) thanks to project implementation. 

36. Additionally to tree development within the irrigated areas, the project will promote re-
vegetation for erosion control of the slopes crossed by the four main canals and the sites 
disturbed by the construction activities (including spoil disposal areas), as described in the "Soil 
Conservation Report". Revegetation will rely on fast growing species: Populus simonii, P. 
cathavana (Poplar) for the tree; Hippophae rhamnoides, Tamarix ramosissima for shrubs; and 
Elymus dahuricus, Stipa capillata, Achnatherum splendens for the grasses. 

37. Energy savings. Transferring water distribution from electrical pumping system to 
gravity system will result in an annual energy saving of 26.19 million kilowatt-hours (kWh) for 
Lijiaxia and of 23.22 million kWh for Gongboxia, or a total energy saving of about 50 million kWh 
per year. This will involve a very positive economic impact both for the farmers but also for 
Qinghai (which is still an energy-deficit province), estimated about CNY100 million per year. 

38. Water savings. Both irrigation schemes have a currently low irrigation efficiency of 35%. 
The project, through lined channels and better on-farm application practices intends to raise 
irrigation efficiency up to 56%. As a consequence of this improvement, the project, with 
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54,600 mu (3,640 ha) of newly irrigated land, will increase its total water consumption by only 
9.4 million m3 , which results in water savings of 27.2 million m3 per year if compared to an 
equivalent project area without improving the irrigation efficiency ratio. 

39. Other environmental benefits. The project will improve the efficiency in the use of 
fertilizer and pesticides. A pest integrated management plan has been prepared and measures 
will be implemented together with agronomic practices. 

C. SCREENING OF POTENTIAL IMPACTS AND MITIGATION MEASURES 

Table 5 summarizes the potential impacts identified during the EIA studies resulting from project 
construction and operation, and provides related mitigation measures. Significant impacts are 
discussed in following sections of this SIEE. 
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TABLE 5: SUMMARY OF POTENTIAL IMPACTS AND MITIGATION MEASURES DURING PROJECT CONSTRUCTION AND OPERATION 

 

FIELD POTENTIAL IMPACTS MITIGATION MEASURES COMMENTS 

RESPONSIBILITY 

IMPLEMENTED 

BY 
SUPERVISED 

BY 

1 –ISSUES ASSOCIATED WITH THE CONSTRUCTION STAGE   

Impacts on 
land use, land 
acquisition and 
resettlement 

The proposed project will:  

 temporarily occupy a total of 25.2 
ha (19.1 ha in Lijiaxia Reservoir 
Irrigation Area and 6.1 ha in 
Gongboxia Reservoir Irrigation 
Area); and 

 permanently occupy a total of 
110.8 ha (55.6 ha in Lijiaxia 
Reservoir Irrigation Area and 55.2 
ha in Gongboxia Reservoir 
Irrigation Area). 

Refer to Resettlement Action Plans 
for land acquisition, compensation 
and resettlement. Ensure procedures 
follow PRC regulations and ADB 
policies. 

Ensure activities are carried out in pre-
construction period in order to cope with 
project construction schedule.  

Compensation fees (greater than loss) are 
already planned. All the involved persons 
should accept proposed compensations. 

Any need for temporary land outside 
project sites will involve a procedure of 
approval prior to land occupation. 

CPMO PPMO 

General 
impacts from 
construction 
activities 

Potential environmental disturbances 
and nuisances resulting from the 
several types of construction activities 

Setting up of a strong organization for 
environmental supervision and 
monitoring of works, with staff and 
clear operational procedures for rapid 
and effective treatment of non-
compliance. Description of 
organization, roles, responsibilities 
and operational procedures provided 
in the EMP.  

Creation of the Environmental Unit inside 
project’s PPMO and of the Environmental 
Management Unit inside the Construction 
Supervision Engineer organization. 

Environmental Field Inspectors provide 
routine monitoring of activity. 

EMP to be attached to the Tender 
Documentation and as a Covenant to the 
loan contract 

Contractor CPMO, 
PPMO, 
EPB 

Spoils Large volumes of spoil will result from 
earthworks, particularly from tunnel 
excavations, which will require 
transport and disposal.  

 

Contractor will be required to submit, 
prior to the start of the works, 
detailed spoil management plans, 
including phasing of works, proposal 
for transport routes, description of 
proposed disposal sites, intended 
management of disposal sites and 
eventual rehabilitation. 

12 potential sites have been 
identified as suitable by the EIA, 
located close to tunnel works, thus 

Environmental Method statement to be 
submitted by Contractor to Supervising 
Agency for comments and non-objection 

 

Contractor CPMO, 
PPMO, 
EPB 
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FIELD POTENTIAL IMPACTS MITIGATION MEASURES COMMENTS 

RESPONSIBILITY 

IMPLEMENTED 

BY 
SUPERVISED 

BY 

reducing transport and associated 
road risks. 

Earthworks Sediment discharge to Yellow River 
may occur during rainy events from 
uncovered and unconsolidated soil 
materials during earthworks activities.  

All along the year, the drainage water 
from tunnel excavation may discharge 
high sediment loads to rivers 

 

Appropriate management of 
earthworks in accordance with the 
environmental good practice 
specifications: piling and compacting 
spoil while waiting evacuation or 
reuse; Rapid Revegetation of bare 
grounds & spoil slopes; 

Run-off from disturbed areas to be 
drained in sediment traps or ponds; 

Drainage from tunnel works to be 
drained and treated if necessary with 
flocculent before settlement in a 
sedimentation pond 

Most of technical measures are described 
in the PRC Regulation ―Temporary 
regulation on construction and 
environmental management of construction 
sites‖ and recommendations provided in 
the Water and Soil Conservation Reports 
from Qinghai Provincial Water 
Conservancy and Hydropower Survey and 
Design Institute dated February 2009. 

Contractor CPMO, 
PPMO, 
EPB 

 Transport of material as earth fill, 
earth spoil, sand and gravel to or from 
site may affect urban areas crossed 
by the trucks if appropriate measures 
are not implemented, resulting in 
serious impacts on road traffic, public 
safety, air quality and noise. 

Washing wheel station for trucks 
leaving construction sites to limit mud 
transport to city roads, strict 
obligations regarding size of trucks, 
of load, necessary load cover, routes 
and timing will be imposed to 
concerned contractor. 

Monitoring on public roads to be done in 
close coordination with traffic police of the 
concerned counties 

Contractor CPMO, 
PPMO, 
EPB 

Air quality and 
noise 

Dust from cleared and excavated 
areas during dry periods: reduced 
visibility, impact on health 

Regular watering of unsealed access, 
of construction sites 

Compliance with applicable PRC standards Contractor CPMO, 
PPMO, 
EPB 

 Fumes and exhaust gas from trucks 
and heavy machinery on construction 
sites may affect air quality, as well as 
dust from material transport by trucks 
and earthworks. 

Specifications regarding operation 
and maintenance of construction 
equipment and transport of materials 
by truck. maintenance of equipment 
(engines), aeration of underground 
sites (tunnels) 

Compliance monitoring to be performed by 
Contractors, with random controls from 
EPB. 

Contractor CPMO, 
PPMO, 
EPB 

 Noise: trucks, heavy machinery, 
tunnel excavation. 

Enforcement of existing noise 
standards related to machinery and 
working period. 

Forbidding the use of certain works 
during nigh-time when construction 

Compliance monitoring to be performed by 
Contractors, with random controls of EPB. 

Contractor CPMO, 
PPMO, 
EPB 
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FIELD POTENTIAL IMPACTS MITIGATION MEASURES COMMENTS 

RESPONSIBILITY 

IMPLEMENTED 

BY 
SUPERVISED 

BY 

activities in resident areas. 

Water quality Domestic sewage from construction 
camps is source of potential pollution 
impact of Yellow River and 
underground water bodies. 

Accidental spill of hazardous products 
caused by heavy operating machinery, 
storage of potential pollutants, such as 
petrol or engine oils, concrete 
production, from drainage of earth 
stock piles, inappropriate disposal of 
used engine oils and locally generated 
waste (workshops, labor camps).  

The risk applies to all construction 
sites, but is obviously more significant 
for works and activities located close 
to reservoirs (intakes) and river 
streams. 

Worker camps and construction sites 
will be equipped with appropriate 
wastewater treatment facilities, and 
wastewater discharge applicable 
standards respected. 

No discharge of wastewater, even 
treated will be allowed in the 
reservoirs. Discharges of treated 
sewage in river will respect the 
location of existing river pumping 
facilities  

Strict contractor environmental 
specifications regarding the handling, 
storage or disposal of hazardous 
products and of waste produced on 
the construction sites. 

Compliance monitoring of drainage 
water quality from sites and 
enforcement of effluent standards. 
Management measures at work site 
oriented towards prevention of 
pollution or accidental spill. 

Monitoring of river quality upstream 
and downstream construction sites. 

Compliance monitoring to be performed by 
Contractors, with random controls of 
Supervising Agencies and EPB. 

 

Contractor CPMO, 
PPMO, 
EPB 

Impacts on 
wildlife and 
habitats 

Limited impacts as the area is 
extensively developed for agriculture 
and urbanization; potential loss of 
planted trees during construction of 
network branches 

Monitoring of construction sites. 

Reforestation program already part of 
the project development. 

None Contractor CPMO, P-
PMO, EPB 

Physical 
Cultural 
Resources 

None identified within the project area. 
Possible discovery during excavation 
works with potential destruction of 
valuable sites or artifacts. 

Procedure in case of finding, in order 
to halt works and preserve the 
cultural resources.  

None Contractor CPMO, 
PPMO, 
EPB 

Impacts on 
public health 

If inappropriately managed, workforce 
may create relational problems with 

Awareness training of all workers on 
environmental & social issues. 

Carry out awareness training of workers on 
environmental basics and justification of 

Contractor CPMO, 
PPMO, 
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FIELD POTENTIAL IMPACTS MITIGATION MEASURES COMMENTS 

RESPONSIBILITY 

IMPLEMENTED 

BY 
SUPERVISED 

BY 

and Safety surrounding residents. 

If inappropriately managed, labor 
camps may become the site of 
epidemic burst out among workers 
and spread to surrounding population.  

Strict obligations imposed to the 
contractor for the organization and 
the management of labor force and 
camps.  

mitigation measures. 

Contractor requested to implement 
measures such as recruitment medical 
check for each worker, and medical visit 
once a year. Availability of medicine will be 
requested at workers camps. 

EPB 

Traffic Higher risks of traffic accident on 
public roads linked to material & 
equipment transport particularly in 
residential areas 

Training of drivers, maintenance of 
vehicles, speed control, improvement 
of road signs, dedicated parking 
areas. 

Public information and coordination 
with traffic Police during particular 
periods or events of heavy traffic. 

Safety Response procedure in case 
of accident off-site. 

Use of local radio & TV channels and 
poster campaigns to inform population on 
exceptional increase of traffic and on safety 
measures. 

Contractor CPMO, 
PPMO 

On-site 
occupational 
health and 
safety 

Occupational health and accident 
issues, resulting in serious wounds or 
death of workers. 

Contractor to prepare Occupational 
Health & Safety Plan and submit for 
Non-objection by Supervising 
Agency. In this plan, contractor will 
clearly define the safety procedures 
in case of accident on site, ensure 
that minimum first aid equipment is 
available on all sites and ensure 
availability and enforcement to wear 
personal protective equipment. 

Monitoring of construction sites. 
Occupational safety is not under the EMP, 
but monitoring can be coordinated with 
environmental monitoring on sites. 

Contractor CPMO, 
PPMO, 
EPB 

2 –ISSUES ASSOCIATED WITH THE OPERATION STAGE   

Quality of life Project will improve the irrigation water 
supply situation, reduce operation 
costs (electricity) for farmers and allow 
extension of current irrigated areas 
(abandoned land & extensions) 

Beneficial impact. No mitigation 
required. 

With the Project, Gongboxia Irrigation area 
will be increased by more than 35,000 Mu 
and Lijiaxia by more than 28,000 Mu. 

IA WRB 

Surface water Project should not affect significantly 
the availability of water resource in the 
Yellow River downstream the project 
area. The Project will increase the 
water consumption by only 5.82 Mm

3
 

Monitor inflow and discharge to and 
from irrigation area to optimize water 
application & reduce total water use 

An annual water quota of 1.41 billion m
3
 

has been allocated to Qinghai Province 
from Yellow River Basin resources. Present 
annual water consumption of the province 
is still 0.314 billion m

3
 below allocation. By 

IA WRB 
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FIELD POTENTIAL IMPACTS MITIGATION MEASURES COMMENTS 

RESPONSIBILITY 

IMPLEMENTED 

BY 
SUPERVISED 

BY 

in Gongboxia (10% of present 
consumption) and by only 1.95 Mm

3
 in 

Lijiaxia (2.9% of present consumption. 
 

2015, annual water consumption of Qinghai 
Province from Yellow River Basin is 
anticipated to be 1.267 billion m

3
 , including 

the project, so still 0.143 billion m
3
 below 

the allocation. 

Returned irrigation water from the 
project area may potentially affect the 
water quality of Yellow River through 
excessive discharge of pesticides 
residues and fertilizers. 

Improvement of irrigation efficiency to 
reduce water consumption and back 
water flow 

Implement Integrated Pest 
Management as a component of the 
agricultural extension services  

Aspects considered in the conceptual 
design of the Project 

IA WRB,EPB 

Potential for livestock intensive farms 
development based on irrigated forage 
production may affect, through 
untreated effluent discharge the 
quality of surface water (& 
underground water) 

EIA for any industrial farm to be 
developed to focus on waste 
production & treatment including 
recycling options as biogas 
production and safe organic fertilizer 
production after digestion. 

- IA WRB, EPB 

Groundwater Potential groundwater level raise within 
the irrigation schemes resulting in soil 
waterlogging & salinization 

Aquifer several meters deep in the 
lower areas so waterlogging risk is 
unlikely.  

- IA WRB, EPB 

Yellow River water is of good quality for 
irrigation with low TDS. Sodium 
Absorption Ratio is good. Significant 
salinization of groundwater is unlikely. 

Risk of contamination by pesticides and 
fertilizers. 

Existing high level of contamination by 
Coliforms in groundwater, worse than 
Class V standard of ―Ground Water 
Quality Standard‖ (GB/T 14848-9). 
Impact results from high density of 
residential areas releasing untreated 
wastewater in the ground. Impact is not 
directly linked to the agricultural 
activities. 

Implement Integrated Pest 
Management as a component of 
Irrigation Agriculture Support 

Promote sewage system in densely 
urbanized areas and individual 
sanitation systems for low density 
habitat to reduce domestic pollution 
load to aquifer and to the Yellow 
River. 

Long term monitoring of water quality. IA WRB, EPB 

Salinization of According to what precedes and to Monitoring of soils salinity in areas - IA WRB, EPB 
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FIELD POTENTIAL IMPACTS MITIGATION MEASURES COMMENTS 

RESPONSIBILITY 

IMPLEMENTED 

BY 
SUPERVISED 

BY 

Soils  the quality of the soil (permeability is 
good) salinization is unlikely to occur. 
Very few and limited areas, in the 
lowest levels of the schemes, show 
possibly higher potential for 
salinization than the rest of the 
schemes 

identified as potentially sensitive to 
salinization, for appropriate 
measures (soil leaching for ex.) to 
mitigate the risk. 

Soil erosion Soil erosion may result from 
improperly decommissioned 
construction sites, improperly 
protected and stabilized spoil areas 
and mainly on the slopes crossed by 
the canal structures. On the irrigated 
area, the project should reduce 
erosion (wind erosion), through 
reduction of currently non-irrigated 
(bare grounds) areas. 

Respect of the prevention measures 
listed in ―Water and Soil 
Conservation Report‖ from Qinghai 
Provincial Water Conservancy and 
Hydropower Survey and Design 
Institute dated February 2009. 

The Soil Conservation program developed 
for this Project should provide the 
appropriate answer to the risk of canal 
collapse because of long term soil erosion 
or slope instability 

IA WRB, EPB 

Fish habitats The water intake inlets are located at 
the level of Lijiaxia and Gongboxia 
dams, and no significant impact is 
anticipated on fish population. Some 
fish may pass the water intake an be 
trapped in the irrigation network 
where they will be fished by farmers 

No particular mitigation to consider.  IA WRB, EPB 

CPMO = county project management office, EMP =  environmental management plan, EPB = environmental protection bureau, EIA = environmental impact 
assessment, IA = implementing agency, PPMO = provincial project management office, WRB = water resource bureau. 
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40. Land occupation. The proposed project should temporarily occupy a total of 25.2 ha 
(19.1 ha in Lijiaxia Irrigation Scheme and 6.1 ha in Gongboxia Irrigation Scheme); and 
permanently occupy a total of 110.8 ha (55.6 ha in Lijiaxia Irrigation Scheme and 55.2 ha in 
Gongboxia Irrigation Scheme). Thus land acquisition and resettlement will result from this land 
occupation. Two resettlement plans have been prepared and all necessary mitigation measures 
have been identified and designed in compliance with the applicable PRC standards and 
regulations, and with the applicable International Good Practices including the ADB Social 
Safeguards. 

41. General impacts related to construction activities. All these impacts generally 
associated to large infrastructure construction activities have been identified and their mitigation 
measures detailed through 15 Generic Plans presented in an environmental management 
training manual. The implementation of an efficient environmental management organization is 
also detailed in the EMP with attached procedures for noncompliance detection and resolution. 
The potential impacts from construction activities will be mitigated with the effective 
implementation of the measures proposed in the EMP by the concerned parties. 

42. Tunneling and spoil management. The critical impact may be the safety during the 
construction of the tunnels. This risk has been mitigated by (i) conducting a special geological 
risk study, (ii) requesting construction companies to conduct a local geological survey, and (iii) 
ensuring that specialized companies will be recruited with adequate certification. The latter has 
been achieved through developing specific tunneling procurement packages, which will attract 
specialized and capable companies. Another important issue during construction will be the 
management of spoil material resulting from excavation works and particularly from the 
tunneling activities. Indeed, most of the spoil from channel excavation will be re-used through 
cut and fill procedure during the works. However, most of the spoil from tunnel excavation will 
not be reusable for filling purpose and will have to be stored safely with minimum impacts for the 
environment. The project design anticipates a volume of residual spoil of 1.371 million m3 for the 
Lijiaxia subproject and 1.410  million m3 for the Gongboxia subproject. 

43. During the preparation of feasibility study report and EIA studies, 12 sites have been 
identified together with the design institute and project management offices (PMOs) as being 
potentially suitable for long-term spoil disposal. All the sites are either slight depressions (for 
most of them) or areas showing slight slopes. Maximum thickness of spoil has been limited to 
5.5 m for Lijiaxia and 3.0 m for Gongboxia. All the sites are located in nondeveloped areas, 
close to the exit (or entrance) of the various tunnel sections to be created. This option of several 
small sites against few larger ones has been preferred to limit transportation costs and impacts. 

44. At the start of the construction, it will be requested from the concerned contractors to 
prepare a spoil disposal management plan, in accordance with the requirements of the EMP, to 
be submitted to the Supervision Company for non-objection prior to start the works. Particular 
attention will be given to the spoil stability, erosion and sediment control measures, respect of 
natural drainage of the surrounding land, landscape integration, and site re-vegetation. 

45. As presented in Table 6, 3 sites are proposed along each main canal in Gongboxia, as 
tunnel works along each canal are rather equivalent. In Lijiaxia, only one small site is required 
along the south canal as tunnel works and canal length here are limited, while five sites will be 
necessary along the five tunnel sections of north canal.  
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TABLE 6: INFORMATION ON IDENTIFIED POTENTIAL SPOIL DISPOSAL AREAS 

IRRIGATION 

SCHEME 
CONCERNED 

CANAL 

SPOIL 

DISPOSAL 

SITE 
LOCATION TOPOGRAPHY 

SPOIL 

VOLUME 
(10

3
M

3
) 

SPOIL MAX. 
THICKNESS 

(M) 

AREA 
(HA) 

Lijiaxia 
Reservoir 

South 
Canal 

Spoil 1 
Exit 1-south 
main tunnel 

ditch 50 5.5 0.9 

North 
Canal 

Spoil 1 
Exit 1-north 
main tunnel 

slight 
slope 

200 5.5 3.7 

Spoil 2 
Exit 4-north 
main tunnel 

slight 
slope 

351 5.5 6.8 

Spoil 3 
Exit 5-north 
main tunnel 

ditch 320 5.5 8.1 

Spoil 4 
Exit 9-north 
main tunnel 

ditch 130 5.5 2.5 

Spoil 5 
Exit 11-north 
main tunnel 

ditch 320 5.5 8.0 

Subtotal 1,371 - 30.0 

Gongboxia 
Reservoir 

South 
Canal 

Spoil 1 
Exit 1-south 
main tunnel  

slight 
slope 

70 3.0 2.3 

Spoil 2 
Exit 5-south 
main tunnel 

ditch 195 3.0 6.5 

Spoil 3 
Entrance 7-
south main 
tunnel 

ditch 436 3.0 14.5 

North 
Canal 

Spoil 1 
Exit 5-north 
main tunnel 

slight 
slope 

362 3.0 12.1 

Spoil 2 
Exit 10-north 
main tunnel 

ditch 171 3.0 5.7 

Spoil 3 
Exit 12- north 
main tunnel 

slight 
slope 

176 3.0 5.9 

Subtotal 1,410 - 47.0 

Total 2,781  77.0 

D. IMPACTS AND RISKS DURING OPERATION PHASE OF THE PROJECT 

46. Impacts on downstream hydrology. The project will promote water savings through 
the reduction of losses along the distribution system (main channels will be fully concreted) and 
through a more effective water management at farm level. For both irrigation schemes, the 
present irrigation efficiency of 35% is targeted to be raised to 56%. In Lijiaxia, the current annual 
water consumption of 66.76 million m3 is anticipated to raise to 68.71 million m3 only by 2015. 
This limited increase of 1.95 million m3 only despite the significant increase of irrigated land, can 
only be achieved because of the improvement of the irrigation efficiency thanks to the project. 
Should the present low irrigation efficiency of 35% only be maintained in the future, it is an 
additional volume of 14.5 million m3 which would be necessary to irrigate the future scheme. 
The same applies to Gongboxia, where the increase of water consumption will reach only 
7.47 million m3 by 2015, reflecting a total water saving, compared to the present irrigation 
efficiency of 35%, of 12.7 million m3. 
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47. As a result of the improvement of the irrigation efficiency, it is anticipated that the 
increased water consumption by the Lijiaxia and Gongboxia schemes will be limited to 9.4 
million m3 after project implementation, which will not have significant impact when compared to 
the total inflow from the Yellow River Basin at project level, which is 22.7 billions m3. 
Furthermore, at the level of Qinghai Province, it is anticipated that the provincial water 
consumption from the Yellow River Basin, which is presently 314 million m3 below its annual 
water allocation quota of 1.41 billions m3, will increase by only 171 million m3 by 2015, to reach 
1.267 billions m3 or still 143 million m3 below its current allocated quota. 

48. Flooding risks. Project areas are both located just downstream a dam, and the issue of 
potential flooding of the both areas are studied in terms of risk. The situation in the upper Yellow 
River is rather different from what is observed with an isolated dam, as the basin has been 
developed as a cascade of dams for hydropower production. From upstream down to 
Gongboxia, there is a succession of seven dams: Gongboxia, Kang Yang, Laxiwa, Lijiaxia, 
Longjiangxia, Nina, and Zhiganglaka. 

49. The annual runoff from the catchment is regulated by Longjiangxia which has an 
enormous storage capacity of 24.7 billion m3, from which 19.35 billion m3 is active storage. All 
the other reservoirs have a much modest storage capacity, and most have a very small active 
storage capacity, understandable as the runoff is regulated from upstream. This explains the 
very limited draw down of the reservoir levels in Lijiaxia and Gongboxia, avoiding seasonal 
release of deep anoxic water downstream. The important size of the dams is to provide head for 
energy production, not storage. At Lijiaxia, the cumulated storage capacity of the dams is 27.38 
billion m3, and at Gongboxia level the cumulated storage is 27.97 billion m3. 

50. With an upstream storage capacity higher than the annual runoff of the catchment, the 
regulation of the flow is guaranteed and the occurrence of a catastrophic flooding in Lijiaxia and 
Gongboxia irrigation schemes most unlikely to happen. Table 7 summarizes characteristics of 
the dam cascade.  

TABLE 7: MAIN CHARACTERISTICS OF DAM CASCADE UPSTREAM OF GONGBOXIA PROJECT AREA 

NAME DAM HEIGHT (M) RESERVOIR AREA (KM²) TOTAL STORAGE (10
9
 M

3
) ACTIVE STORAGE (10

9
 M

3
) 

Longjiangxia 178 383.0 24.7 19.35 

Laxiwa 250 13.0 1.01 0.15 

Nina 48.7 2.55 0.026 0.009 

Shanping (planned) 45.7 - 0.124 0.006 

Lijiaxia 165 41.5 1.648 0.058 

Zhiganglaka 42.5 7.35 0.015 0.003 

KangYang 45.5 14.38 0.029 0.005 

Gongboxia 139 48.0 0.55 0.075 

 

51. Dam safety. Within the context of dam safety, a review of documentation on EIA 
procedures and dam safety related to Lijiaxia and Gongboxia has been carried out. The status 
of EIA for both existing dams is presented in Table 8. EIA studies have been performed, 
approved and at the end of the construction of each dam, the Ministry of Environment Protection 
(the then State Environment Protection Administration) has issued the environmental 
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completion certificate, which means measures proposed in the studies and related to 
construction have been implemented. Among the measures, it is evidence, when visiting the 
sites, that extensive re-vegetation works, either by tree plantation or hydroseeding of grass 
along the steep slopes of the access roads, have been successfully carried out. 

TABLE 8: STATUS OF EIA REPORTS FOR LIJIAXIA AND GONGBOXIA 

EIA STATUS DATE INSTITUTE/AGENCY IN CHARGE 

LIJIAXIA HYDROPOWER PROJECT 

Completion of EIA reports  December 13th 1986 
HYDROCHINA XIBEI Engineering 
Corporation 

Approval of EIA reports  December 26th 1986 Qinghai provincial EPB 

Environmental Completion Acceptance  May 2002 SEPA 

GONGBOXIA HYDROPOWER PROJECT 

Completion of EIA reports  
March 1988  

March 2000(revised) 

HYDROCHINA XIBEI Engineering 
Corporation 

Approval of EIA reports  March 5th 2001 SEPA  

Environmental Completion Acceptance  January 31st 2008 SEPA 

EIA = environmental impact assessment, SEPA = State Environment Protection Administration (now the Ministry of 
Environment Protection) 

 
52. Regarding dam safety, the design institute has produced a document reviewing in detail 
the safety condition of both dams. Both dams have been designed in accordance with the 
stricter standards applicable in the PRC. They both conform strictly to the safety regulations, in 
particular the need to carry out a safety review by an accredited panel of experts every 6–10 
years after completion of the construction. Gongboxia, commissioned in 2000, carried out the 
safety review in November 2006. Lijiaxia, commissioned more recently, carried only the 
compulsory work completion safety review in November 2008.  

53. The reviews concluded that the dam do not present any major structural or management 
weakness which could jeopardize their safety. Both have been designed in compliance with the 
highest applicable standards in the PRC, particularly regarding the design flood and the return 
period (1,000 years). Routine inspections cover safety aspects as structural integrity, landslide 
signs, leakage, or seepage. Observations are compared to applicable PRC standards to which 
they comply with. Both dams have operating monitoring instrumentation related to rainfall, 
reservoir level, and ground movement. Both also have flood warning and emergency 
communication systems. They also both have an emergency preparedness plan including 
description of responsibilities, description of areas at risk, flood warning system, evacuation 
procedures, and plan of mobilization of forces. 

54. Climate change. An analysis of potential impacts from climate change concluded that 
on the long term (end of the century), the project area may expect a maximum increase of its 
annual average temperature of about 6°C, considering the present trend in global warming 
(business as usual). In case efficient policies are implemented worldwide to reduce greenhouse 
gas (GHG) emissions, the annual average temperature increase may be limited to about 3.5°C. 
Due to the low average temperature in the project area, this increase should be favorable for 
higher production. The forecasts used, which rely on integrated results from several general 
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circulation models, anticipate a precipitation increase in the range of 20% to 35% respectively 
for the northwest region and the Tibetan Plateau, which could result for the project area in a 
precipitation increase in the range of 25% to 30% of its present annual average. Considering the 
location and altitude of the project area, a reduction of precipitation during summer (rainy) 
season and an increase during winter and spring may be anticipated. 

55. These changes may affect the present flows of the Yellow River in several ways: (i) 
higher precipitations on the Tibetan Plateau may possibly increase the runoff and the river flow, 
and (ii) increase of temperature on the plateau will accelerate the smelting of the glacier and will 
reduce the period of accumulation of snow. Flow during autumn could be increased (as the 
below zero temperature should be reached later and storage of precipitation as snow should 
also start later) and spring flow should be reduced (reduced snow volume stored), and (iii) 
increase of temperature should increase the evaporation from the reservoir surfaces distributed 
along the Yellow River course, thus limit the impact of potential increased runoff. 

56. Taking due consideration of potential carbon fertilization, forecasts established on the 
basis of the Mendelsohn-Schlesinger cross-section Ricardian model come to the conclusion of a 
potential long-term 30% increase in agricultural production capacity resulting from climate 
change in the PRC Northwest Region, which should be applicable to the project area. 

57. Impacts from pesticide usage. In the three counties concerned by the Gongboxia and 
Lijiaxia irrigation schemes, pesticides are distributed through private shops certified by and 
registered with the Department of Agriculture. Products, for their majority are sold in liquid 
solution, in glass or plastic bottles with a content ranging from 100 to 500 milliliters. During 
observations made on the sites none of the five insecticides banned in the PRC since 2007 
were identified on the local market. Some organophosphates, known for their high toxicity for 
human and environment are still used in the area, as Phorate and Dimethoate. No 
organochlorine pesticides have been identified on the local market. All products sold were 
correctly labeled, with all safety signs, even if the size of the label makes it, most of the time, 
difficult to read. Shopkeepers seemed well informed about the application rates but actual 
application in the field is difficult to assess in terms of quantity (actual dilution and frequency of 
application) and quality (appropriate growing period). 

58. There are no available statistics regarding the use of pesticides in the project areas, but 
according to shopkeepers and farmers interviewed, the consumption is low in the region. 
Indeed, the long and cold winter, which froze easily the first 50 centimeters of soil, preserve 
against the development of pest larvae and strongly limits the prevalence of pests. The dry 
climate is also favorable to the containment of pest development. Soil sampled and analyzed 
during the EIA studies did not reveal any contamination related to pesticides. 

59. It may be concluded that pesticide usage is not presently an environmental issue in the 
area. In order to prevent it becomes one in the future, training activities to promote integrated 
pest management (IPM) has been included under component 3 of the project.  

60. Groundwater. Soil drainage is good in both perimeters and irrigation water has low total 
dissolved solids content and is of a general good quality. Implementation of IPM should reduce 
the transfer of contaminants towards the aquifer. Also, the increase in income and living 
standard will promote in the long term better sanitation facilities in the urban areas, reducing the 
presently observed coliform contamination of the groundwater. 
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61. Soil salinization. With good quality irrigation water, good drainage conditions, and 
improvement of irrigation practices, no salinization is expected to develop in the project area, as 
it is not observed at present. Lowest areas may require some preventive monitoring in case the 
water level near the river changes and creates localized waterlogging (not observed at present).  

62. Irrigation water returns. They will flow back to the Yellow River. They carry presently 
nutrients and mainly coliform from the residential areas. This situation is not critical at present 
and should not deteriorate in the future, if the IPM program is efficiently implemented. Indeed, 
the intensification and extension of the irrigated area should not result in major increase of 
fertilizer and pesticides with appropriate green agriculture production system. 

63. Livestock farms. The project does not cover livestock development, but development of 
irrigated forage may promote the creation of intensive livestock farms. In this case, following the 
PRC environmental regulatory framework, each unit will be subject to EIA and should be 
equipped with appropriate treatment facilities for the waste water prior to discharge in the Yellow 
River. 

V. INSTITUTIONAL REQUIREMENTS AND ENVIRONMENTAL MONITORING 

PLAN 

A. CONTENT OF THE EMP 

64. A separate EMP has been prepared for the project addressing the pre-construction, 
construction, and operation activities anticipated to be carried out in relation to the project 
implementation. A major part of the EMP is dedicated to the mitigation measures to be 
implemented during the construction stage of the project, involving all concerned parties 
including construction contractor companies. In order to provide a credible and homogenous 
reference for all parties involved in environmental management, the EMP has been structured in 
compliance with the recommendations of ADB, complemented by additional information 
deemed necessary for operational implementation, particularly during construction.  

65. The EMP details the environmental obligations imposed by the PMOs to the construction 
contractors and their subcontractors during the construction, to safeguard the environment and 
to minimize nuisance for the population. The EMP provides the framework to ensure that 
construction works are carried out in the strict respect of the PRC and internationally accepted 
environmental best practices in order to eliminate any significant or unacceptable long-term 
impacts on the environment. 

66. The EMP is developed to ensure the compliance with the environmental laws, 
regulations, and standards of the PRC and with the principles of the International Standard for 
Environmental Management System (ISO 14001). It provides the institutional arrangement for 
the EMP, the organization, and the operational control procedures: distribution of roles and 
responsibilities, procedures for communication, reporting, document control and management, 
training and capacity building, procedures for the detection and the resolution of 
noncompliances, audit and inspection procedures and monitoring plan; this section of the 
document intends to follow as closely as possible the principles recommended by the ISO 
14001.  

67. An environmental management training manual describes the structural and 
nonstructural measures to be implemented mainly by the contractors during construction. The 
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document provides a series of 15 generic environmental control plans as a basis for good 
environmental management practices in construction activities, complemented by a set of 
templates to be used for environmental management and site inspections during the project 
construction. The manual will be used during the environmental management training of the 
PPMO, CPMOs, and other relevant staff. 

68. Following Figure 1 depicts the main organizational structure proposed for the project 
environmental management during construction. The PPMO will appoint one environmental 
coordinator in charge of (i) coordinating environmental activities carried out by the three CPMOs 
and the construction supervision companies (CSCs), (ii) coordinating with other provincial 
agencies and ADB for all environment relevant matters, (iii) supervising environmental 
monitoring under PPMO responsibility. The three CPMOs will each appoint one environmental 
officer responsible for controlling the work of the supervision company related to environmental 
matters, reporting to the PPMO and coordinating with county agencies and local authorities. 

69. Each of the two CSCs appointed by the PPMO will implement a structure, the 
environmental management unit (EMU), which will provide all supervision services related to 
environmental management on the construction sites, routine sites inspections and compliance 
monitoring supervision. The CSC-EMU will be the key operational structure for EMP 
implementation during the construction stage of the project. One environmental engineer, two 
technicians, and two field inspectors will be appointed. The construction companies/contractors 
will be responsible for implementing the best environmental practices applicable to construction 
activities as presented in the EMP on each construction, storage or camp site under their 
control, and to organize environmental compliance monitoring of their sites under the control of 
the CSC-EMU. External provincial agencies or institutes will be appointed by the PMOs for 
specific monitoring activities, if considered necessary or requested by ADB.  
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 FIGURE 1: OVERALL ORGANIZATION FOR EMP IMPLEMENTATION 

Qinghai Provincial PMO

P-PMO

Environmental Office

Qinghai Provincial

Leading Group ADB

Provincial 

Government Agencies

Construction Supervision

Company-Environment 

Management Unit

CSC-EMU

Jianzha County PMO

C-PMO

Hualong County PMO

C-PMO

Construction Contractor 

Environmental Coordinator 

CC-EC

REPORTING

Construction Contractor 

Construction Teams

SUPERVISION

COORDINATION

(Organization is similar to that of 

Xunhua County)

APPO
IN

TM
EN

T

EMP Measures

Enforcement

Environmental Monitoring

Consultants

Xunhua County PMO

C-PMO

Environmental Office

Qinghai Provincial PMO

P-PMO

Environmental Office

Qinghai Provincial

Leading Group ADB

Provincial 

Government Agencies

Construction Supervision

Company-Environment 

Management Unit

CSC-EMU

Jianzha County PMO

C-PMO

Hualong County PMO

C-PMO

Construction Contractor 

Environmental Coordinator 

CC-EC

REPORTING

Construction Contractor 

Construction Teams

SUPERVISION

COORDINATION

(Organization is similar to that of 

Xunhua County)

APPO
IN

TM
EN

T

EMP Measures

Enforcement

Environmental Monitoring

Consultants

Xunhua County PMO

C-PMO

Environmental Office

 

B. TRAINING AND AWARENESS 

70. Each construction contractor and the CSC will ensure that their employees are 
adequately informed and trained in the requirements of the EMP, in terms of environmental and 
legal obligations. All employees will have an induction presentation on environmental 
awareness. The construction contractor is responsible for completing and filing training 
attendance records that include the date, name of trainer, name of the attendees and their 
signatures. 

71. Four levels of training will be implemented: (i) general environmental awareness 
program to all workers employed by the construction contractor or its subcontractors, 
concerning general environmental management issues; (ii) health and safety awareness 
program, to be implemented among the staff of the construction contractors; (iii) job specific 
environmental training of workers affected to particularly sensitive environmental activities 
(management of fuel, of hazardous materials); and (iv) CSC-EMU and environmental 
management staff will receive training on EMP purpose, content, and implementation. 
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C. ENVIRONMENTAL MONITORING AND SUPERVISION 

72. An environmental monitoring program has been prepared to ensure compliance with the 
EMP (Table 9). This program considers the scope of monitoring, environmental parameters and 
frequency, implementing and supervising agencies. The monitoring will follow the methodology 
provided in the national standard methods for monitoring pollutants. Other associated standards 
that will apply may include the national environmental quality standards and pollutant 
discharge/emission standards.  

73. During the construction, the PPMO and CPMOs will recruit the CSC for conducting 
internal environmental monitoring and inspections to ensure that environmental mitigation 
measures are properly implemented. Inspections or audits will mainly cover construction 
activities, but these will also review the affected environment. The inspections or audit activities 
will be conducted periodically. Inspections or audit activities and observations will be well 
documented, and the contractors and PMOs will be informed of the outcomes.  

74. External monitoring and inspection will be conducted by local environmental monitoring 
centers  under local environmental protection bureaus (EPBs). They will be responsible to 
undertake regular and random environmental monitoring and inspection activities before, during, 
and after construction, as well as in the event of emergencies.  

75. Within 3 months after each subproject completion, or no later than 1 year with 
permissions from environmental authorities, environmental acceptance monitoring and audit 
reports of the subproject completions will be prepared by a qualified environmental institute in 
accordance with the PRC regulation on Environmental Check-and-Acceptance of Project 
Completion (SEPA, 2001). These reports will be reviewed for approval by environmental 
authorities who have given the approval to the same individual EIA, and (iii) finally reported to 
ADB. 

76. The monitoring results will be used to evaluate the (i) extent and severity of 
environmental impacts compared with the predicted impacts, (ii) performance of the 
environmental protection measures or compliance with related rules and regulations, (iii) trends 
of impacts, and (iv) overall effectiveness of the project EMP. 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. 
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TABLE 9: ENVIRONMENTAL MONITORING PROGRAM 

Category 
Monitoring 
Contents 

Monitoring 
Objective 

Monitoring 
Parameters 

Monitoring 
Location Stage Frequency 

Monitored 
by 

Supervised 
by 

Financed 
by 

Estimated 
cost 

(1,000 
CNY, 4 
years) 

Environmental 
Quality 
Monitoring 

Terrestrial 
Vegetation(Ecology 

Monitoring) 

Monitor the 
impacts from 
construction 
activities to 
plants and 

other ecology 
environment 

Biodiversity, 
bio-

population 
density 

Along the 4 
main 

channels, 2 
in each 
channel 

(total 8). In 
12 spoil 

sites, 1 in 
each (total 

12). 

Construction 
Phase 

Once per 
year (in 
July or 
August, 

when plant 
is 

flourishing 
growing.) 

Construction 
Supervision 
Company 

CPMO/ 
PPMO 

CPMO 40 

Water and Soil 
Conservation 

Monitoring the 
implementation 

of water/soil 
conservation 
measures. 
Survey the 

slop stability of 
main channels, 

if there is 
landslide risks; 

check if the 
conservation 

measures 
have been 

taken for spoil 
sites. 

Water and 
soil loss, 
landslide, 
collapse 

main 
channel, 
material 

site, spoil 
site 

Construction 
Phase 

Once per 
week 

Construction 
Supervision 
Company 

CPMO/ 
PPMO 

CPMO 50 

Water 
Quality(Aquatic 
Environment) 

Monitor water 
quality of 

Yellow River, 
and assess the 

construction 
impacts to 

water 
environment 

pH, T°, DO, 
BOD, Oil, 

Nutrition (P-
PO4, N-
NH3, TP, 

TN) 

10 meters 
downstream 

of outlet 
construction 

site 

Construction 
Phase 

One per 
six month 

Environment 
Labs with 

certification 

CPMO/ 
PPMO 

CPMO 200 
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Category 
Monitoring 
Contents 

Monitoring 
Objective 

Monitoring 
Parameters 

Monitoring 
Location Stage Frequency 

Monitored 
by 

Supervised 
by 

Financed 
by 

Estimated 
cost 

(1,000 
CNY, 4 
years) 

Air Quality 
(atmosphere 
environment) 

Monitor the air 
quality of the 
project site 

TSP, PM10, 
malodor 

within 
project 
area, 

nearby 
project site 

Construction 
Phase 

One per 
six month 

Environment 
Labs with 

certification 

CPMO/ 
PPMO 

CPMO 200 

Pollutant 
Discharge 
Monitoring 

Wastewater 
Discharge 

Monitor the 
wastewater 

discharge from 
construction 

activity 

BOD, COD, 
Oil, Heavy 

Metal 

wastewater 
discharge 

point 

Construction 
Phase 

One per 
six month 

Environment 
Labs with 

certification 

CPMO/ 
PPMO 

CPMO 200 

Gas Pollutant 
Discharge 

Monitor the 
waste gas 

discharge from 
construction 

activity 

TSP, PM10, 
malodor 

boundary of 
construction 

site 

Construction 
Phase 

One per 
six month 

Environment 
Labs with 

certification 

CPMO/ 
PPMO 

CPMO 200 

Noise Monitor the 
noise 

discharge from 
construction 

activity 

A-weighted 
Decibel 

boundary of 
construction 

site 

Construction 
Phase 

Once per 
week 

Construction 
Supervision 
Company 

CPMO/ 
PPMO 

CPMO 80 

  Total 970 

BOD = biological oxygen demand, COD = chemical  oxygen demand, CPMO = county project management office, DO = dissolved oxygen, N-NH3 = ammoniacal nitrogen, 
P-PO4 = phosphate-P, pH = hydrogen concentration, PM10 = particulate matter of size less than or equal to 10 micrometers. PPMO = provincial project management 
office, T° = temperature, TN = total nitrogen, TP = total phosphorus, TSP = total suspended particular, 
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D. REPORTING AND PROCEDURES  

77. Internal monitoring reports. During construction, results from the internal monitoring 
by CSCs contracted by the PPMO and CPMOs will be reflected in the weekly construction 
reports. The reports will summarize (i) environmental issues during construction; (ii) mitigation 
measures taken, if any; and (iii) consequences of the impacts on the environment and/or 
surrounding communities. 

78. 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. The PPMO will 
also respond to these reports in order to ensure that contractors have taken appropriate and 
timely action. Additional measures may be taken, if needed, to ensure that all issues raised by 
the reports are appropriately addressed. 

79. Results from the detailed internal environmental monitoring program and mitigation 
actions for the construction phase will be submitted monthly to the PPMO. 

80. External monitoring reports. Environment monitoring centers authorized by the EPB 
will be responsible for external monitoring and inspection of the compliance of the PRC 
environmental regulations during construction and operation. 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, (v) analytical 
results, (vi) interpretation and implication of the monitoring results, (vii) determination of the 
compliance status with regard to applicable regulations and standards, and (viii) 
recommendations for improvement. These reports will be submitted to the EPB with a copy to 
the PPMO. The EPB may request that further environmental mitigation actions be taken if 
necessary. 

81. Environmental acceptance monitoring and audit report of the completion of each 
subproject. Environmental acceptance report of the completion of each subproject will be 
prepared in accordance with the PRC regulation on Environmental Check-and-Acceptance of 
Project Completion (SEPA, 2001) within 3 months after each subproject completion. The report 
will focus on the project compliance of environmental performance when it is put into the 
operation. The report will be sent to environmental authorities for review and approval. If 
noncompliance is found, the project will be asked to improved to the requirements before the 
official commence of the operation. 

82. Reports to ADB. The PMOs with the assistance of project consultants will monitor and 
assess overall project activities under the project design and monitoring framework, including 
environmental targets. The PMO will submit to ADB the EMP progress reports and information 
on project implementation and the environmental performance of the contactors and 
implementing agencies. These reports will include (i) semiannual environmental reports on EMP 
implementation, and (ii) environmental compliance monitoring and audit report of the completion 
of each subproject. Progress reports will emphasize (i) implementation of mitigation measures, 
(ii) environmental compliance, (iii) training, and (iv) capacity building progress. ADB may 
request that further environmental mitigation actions be taken, as they deem necessary; and 
may determine further mitigation measures for different stages, if necessary. 
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E. TOTAL ENVIRONMENTAL BUDGET 

83. The total budget for the environmental management activities related to project 
construction and operation has been estimated together with the Gansu EIA Institute on the 
basis of applicable cost standards used in the PRC. Three main categories are distinguished: (i) 
soil and water conservation cost, (ii) environmental protection measures, and (iii) environmental 
training and monitoring. 

84. The soil and water conservation measures identified in the soil and water conservation 
report, excluding routine measures related to construction activities and to be included into the 
contractors environmental budget; it covers permanent and temporary engineering measures 
against erosion: leveling, plantation, and re-grassing. The total costs are estimated at CNY27.3 
million (Gongboxia: CNY16.1 million; Lijiaxia: CNY11.2 million). These costs are incorporated 
into the overall project cost.  

85. The cost of environmental engineering measures implemented by the contractors during 
construction: routine sediment control, waste water management, noise and air quality 
management, solid waste, camps maintenance, and worker health management are estimated 
at CNY10.0 million. (Gongboxia: CNY5.0 million; Lijiaxia: CNY5.0 million). These costs are 
incorporated into the overall project cost. 

86. The cost for environmental management training has been estimated at CNY0.21 
million. It includes all training activities for the staff of the PPMO, CPMOs, CSC, and 
construction contractor. The total costs for monitoring and consulting costs subcontracted to 
external agencies by the PPMO and CPMOs are estimated at CNY0.97 million for the entire 
duration of the project, as derived from the environmental monitoring plan (Table 9 above).  

VI. PUBLIC CONSULTATION AND DISCLOSURE 

87. Public consultation. Three forms of public consultation have been used for the project, 
including (i) public consultation meeting, (ii) affected people’s site visit, and (iii) questionnaire 
survey. Two rounds of public consultation were carried out. The first round was performed 
separately in Hualong county, Jianzha county, and Xunhua county from 23 to 30 July 2008. 
Participants included representatives from the water resource bureau, water affair bureau, 
environmental protection bureau, forest bureau, cultural relic bureau, land bureau, sanitation 
bureau of Hualong county, Jianzha county, and Xunhua county, local communities, inhabitants, 
and experts. Consultation methods included questionnaires, random interviews, group 
discussion, and expert consultation. About 300 questionnaires were distributed, with 285 ones 
returned. According to the statistics, 88% were not satisfied with existing irrigation facilities; 
100% interviewed supported the proposed project; 92% considered the project can improve 
local ecology and agriculture environment; and 98% considered the project can promote the 
development of local economy. 

88. A second round of consultations was performed from 28 to 30 November 2008, again 
separately in Hualong county, Jianzha county, and Xunhua county. Participants included 
representatives from the water affair bureau of Hualong county, Jianzha county, and Xunhua 

county, local communities, inhabitants, and experts. Consultation methods included group 
discussion and expert consultation. From group discussion and expert consultation, the main 
issues raised were that the proposed project should enhance construction management, reduce 
water and soil loss, and control temporary land occupation. 
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89. During the consultations, government representatives provide further clarification 
regarding the objectives and requirements for the project. These include the following: (i) After 
project implementation, water conservation in irrigation districts will be improved, and 
replacement of pumping by gravity supply will seriously reduce the water supply cost, lighten the 
public’s burden in the irrigation districts, speed up the development of agriculture in the valley 
along the Yellow River. It is necessary to implement the project as soon as possible (water 
resource bureau); (ii) Environmental management should be enhanced during construction, all 
the environmental protection measures specified in the EIA report should strictly be 
implemented, and discharge of domestic and industrial effluents into the surface water bodies 
during construction will be strictly forbidden without appropriate treatment (Environmental 
Protection Authorities); (iii) Attention should be paid during construction to avoid vegetation 
destruction as well as water and soil erosion, implementation of measures for water and soil 
conservation should be enhanced, and soil rehabilitation should be carried out in the affected 
areas on a timely basis (Forest Department); (iv) It suggests that permanent land acquisition 
should be minimized and rehabilitation of temporary land acquisition should be carried out as 
soon as possible (Land Administration Authorities); (v) The project implementation will reduce 
the production cost of agriculture, increase farmers’ earnings and improve the agricultural 
productivity. The few impacts resulting from land acquisition are acceptable (Agriculture 
Department); (vi) The project implementation can increase water supply in the proposed project 
areas, improving the living conditions of local people. It is suggested that potential impacts of 
ground destruction and irrigation backflow should be lessened during construction and operation 
(National Expert on Water Conservation); and (vii) It was suggested that management during 
construction should be enhanced, and environmental protection measures should be 
implemented to avoid vegetation destruction and water and soil erosion. It was also advised that 
the soil excavation should be consistent with the local development planning to help the 
development of local economy. 

90. Disclosure. The disclosure policy of ADB requires making the environmental 
assessment reports accessible to interested parties and to the general public. From November 
to December 2008, the project reports were disclosed on the website of the Qinghai provincial 
water resource department www.qhsl.gov.cn. On 12 November 2008, the report on project 
overview of project was disclosed. On 5 December 2008, the EIA report for project was 
disclosed. The present SIEE will be disclosed in the ADB website for worldwide circulation. The 
full EIA report will also made available to interested parties upon request.   

VII. FINDINGS AND RECOMMENDATIONS 

91. The proposed project constitutes one component related to the construction of irrigation 
infrastructures and three components related to capacity building, organization and 
improvement of irrigation and agronomic practices. The project has been the subject of a full 
EIA carried out by the Gansu EIA Institute in line with the PRC relevant regulations and has 
been classified as a 'Category B' project by ADB. The main potential impacts may result from 
the construction activities, which can be efficiently mitigated through the implementation and 
monitoring of the EMP. During the environmental assessment, selected alternative options were 
examined. Mainly a possible extension of the canal system were considered, but abandoned for 
technical and financial reasons. 

92. The project is expected to have overall significant environmental benefits. The better 
availability of water will allow irrigation of presently abandoned lands and of new areas not yet 
developed. In these areas, the project will restore the soils which are presently under 
degradation, without vegetation cover and exposed to erosion. The improvement of water 

http://www.qhsl.gov.cn/
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management in the distribution system and at farm level will raise the present poor irrigation 
efficiency of only 35% up to 56%, thus resulting in significant water savings for the Yellow River. 

93. Because of the long and vigorous winter period, the project area is not significantly 
affected by pest. Pesticide use, which concerns only authorized products, is reported as limited 
at present. To mitigate the risk in the future of pesticide use increase because of the more 
intensive agricultural production, a plan for IPM has been included into the project. 

94. Potential more significant adverse impacts are mostly associated with the construction of 
the tunnels and main canals and of the distribution system. The most significant impact is 
related to safety risks during tunnel construction and disposal of spoils, which large volume 
needs to be disposed safely. These impacts have been identified and appropriate mitigations 
measures have been developed in the EMP. Mechanisms have been integrated into the project 
design to ensure that only the most qualified construction companies are recruited. Twelve 
potential sites, avoiding instable areas as well as developed areas have been identified during 
the EIA works, and minimize the transport of the spoil.  

95. The environmental assessment also reviewed the natural risks for the project, e.g., a 
flooding risk and the climate change impact. The two concerned existing dams of Lijiaxia and 
Gongboxia are the two most downstream dams of a cascade of eight installed along the Yellow 
River for hydroelectricity production. Runoff from the related basin is totally controlled and 
regulated by the most upstream dam, Longyangxia which offers a huge storage capacity, larger 
than the annual runoff. Water supply to the project irrigated areas is thus guaranteed, perfectly 
regulated and flooding is unlikely to represent a threat. Furthermore a due-diligence review 
confirmed that the two concerned dams are relatively recently constructed, have been built in 
compliance with the PRC highest applicable standards and have received dam safety reviews 
which confirmed the safety of the infrastructures. 

96. A review of climate change impacts indicate that by the end of the century it is expected 
that (i) the annual average precipitation will increase by about 25% on the Tibetan plateau, 
where most of the Yellow River Basin is located, and (ii) the monthly average temperatures will 
increase by 5°C to 6°C. These changes will not adversely affect agricultural production in the 
project area, and may even bring positive impacts through an extension of the growing period. 

VIII. CONCLUSIONS 

97. The project is expected to achieve significant environmental benefits, including (i) 
reduction in energy use, (ii) improvement in water resources management, (iii) increase in 
vegetation coverage, and (iv) more sustainable agricultural practices of farmers. Based on the 
results of the environment assessment, the project will not generate significant negative 
environmental impacts. The main possible adverse environmental impacts and risks include (i) 
impacts associated with the construction of the canals, notably safety risks during tunnel 
construction and disposal of large volumes of spoils; and (ii) potentially, an increased usage of 
agrochemicals during operation. It is expected that all impacts will be prevented or minimized to 
an acceptable level through the effective implementation of the EMP and monitoring program. 

 




