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I. INTRODUCTION 
 
1. This summary environmental impact assessment (SEIA) is for the Xinjiang Regional 
Road Improvement Project (the Project) located in the Xinjiang Uygur Autonomous Region of 
the People’s Republic of China (PRC). The SEIA was prepared in accordance with the 
Environmental Assessment Guidelines (2003) and Environment Policy (2002) of the Asian 
Development Bank (ADB). The Project is classified as category A in accordance with ADB 
environmental classification criteria. The total cost of the Project is $610 million, of which ADB is 
considering financing $150 million. The Project is anticipated to take 5 years to complete and 
consists of (i) constructing the 296.5 kilometers (km) Korla to Kuqa expressway, (ii) upgrading 
the 110 km Wuqia to Torugart border road, and (iii) rehabilitating three sections of rural roads 
totaling approximately 193 km. The environmental assessment for the Korla to Kuqa 
expressway is presented in the main text of this SEIA, while the environmental assessments of 
the border road and rural roads are presented in appendixes A and B.  
 
2. The SEIA is based on (i) the environmental impact assessment1 (EIA) for the Korla to 
Kuqa expressway, which was issued in April 2006 and updated in August 2006 and was 
approved by the State Environmental Protection Administration (SEPA) on December 2006; (ii) 
the draft Wuqia to Torugart road EIA,2 which was completed in September 2006 and was 
approved by the Xinjiang Environmental Protection Bureau3 (XEPB) on December 2006; (iii) 
environmental assessments for the rural roads4 completed by ADB consultants; and (iv) the draft 
soil erosion prevention plan (SEPP), which was completed by Xinjiang Water Resources 
Research Institute in August 2006 and was approved on November 2006 by the Ministry of 
Water Resources. The preliminary design is currently being prepared and is expected to be 
finalized by March 2007, and the detailed design is expected to be completed by June 2007. 
The resettlement plan5 has been prepared by the East China Investigation and Design Institute. 
The EIA was conducted in accordance with relevant laws, regulations, and standards applicable 
in the PRC, including in particular (i) Technical Guidelines on Environmental Impact Assessment 
and Environmental Protection Standards of the PRC (September 1993) and (ii) Standards for 
Environmental Impact Assessment of Highway Construction Projects, Ministry of 
Communications (January 1996).  
 
3. The Project will (i) improve economic efficiency, encourage trade, and facilitate inter-
regional integration by improving road surfaces to reduce vehicle operating costs and 
engineering-induced traffic accidents; (ii) shorten the Korla to Kuqa journey time by 
approximately 2 hours; (iii) spread economic development and social benefits over a wide 
cross-section of local communities by integrating rural connecting roads with the project roads 
and facilitating opportunities for cultural exchange; (iv) improve regional connections with 
Central Asia; and (v) catalyze economic growth in the Xinjiang Uygur Autonomous Region, 
which will improve poor people’s incomes and well-being.  
 

II. DESCRIPTION OF THE PROJECT 
 
4. The Project includes upgrading the 296.5 km expressway between Korla and Kuqa in 
the Xinjiang Uygur Autonomous Region of the PRC. This will entail upgrading 152.5 km of 

                                                 
1 Chang’an University. 2006. Environmental Impact Assessment for Korla to Kuqa Expressway Project. Xi’an (March). 
2 Environmental Protection Center, Ministry of Communications. 2006. Draft Environmental Impact Assessment 

Report for Wuqia to Torugart Road. (September). 
3 The border road EIA will not require approval by the SEPA. 
4 ADB. 2006. Technical Assistance to the People’s Republic of China for the Xinjiang Regional Road Improvement 

Project. Manila (TA 4773-PRC, approved on 21 March). 
5 East China Investigation and Design Institute. 2006. The Resettlement Plan for the Korla to Kuqa Expressway 

Project. Hangzhou (April). 
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existing expressway alignment to dual carriageway and constructing 144 km of new alignment 
dual carriageway. Key features of the Korla to Kuqa expressway are summarized in Table 1.  
 

Table 1: Key Features of the Korla to Kuqa Expressway Project 
Item Amount Item Amount 
Total length (km) 296.5  Permanent land occupied (ha) 1,110 
Design speed (km/h) 100 and 120 Temporary land occupied (ha) 5,274 
No. of lanes 4 House demolition (m2) 168,160 
Lane width (m) 3.75 No. tombs relocated 50 
Relief road (km) 72.21 No. gas stations relocated  2 
No. interchanges 7 Total earth and stone work (106m3) 11.74 
No. grade-separated crossings 12 Borrowed  earth (106m3) 11.74 
No. culverts 913 Spoil  (106m3) 0 
No. bridges 216 No. of crossings per km 2.94 
No. crossings 45 Construction time (year) 3 
No. services areas  3 Total project cost (billion RMB)  3.91061 
    

ha=hectare, km=kilometer, m= meter.  
Sources: Xinjiang Highway Planning, Survey, and Design Institute. February 2006. Feasibility Study Report. EIA 
Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of Communications. 
Xinjiang Water Resources Research Institute. August 2006. Draft Soil Erosion Protection Plan. East China 
Investigation and Design Institute. February 2006. Resettlement Plan. 
 

III. DESCRIPTION OF THE ENVIRONMENT 
 
A. Physical Environment 
 
5. Assessment Boundaries. The EIA includes (i) the terrestrial environment to 300 meters 
(m) from the centerline of the alignment and extended to borrow pits and material stockpile sites; 
(ii) the aquatic environment at sections crossing rivers to 100 m upstream and 1 km 
downstream; (iii) air quality to 200 m from the centerline of the alignment; (iv) noise to 200 m 
from the centerline of the alignment and focusing on sensitive areas; and (v) the social 
environment to 200 m from the alignment centerline and extending into such areas as cultural 
relic sites and tourist attractions.  
 
6. Topography. The Korla to Kuqa expressway runs along an east-west alignment 
between the Tarim Basin to the south and the Tianshan Mountains to the north. The terrain is 
generally flat but with some minor rises and a gradual slope from north to south across the 
alignment. The alignment rises from an altitude of 930 m in Korla to 1,175 m in Kuqa, traversing 
a series of quaternary alluvial fans and floodplains at the base of Tianshan Mountain. The 
alignment traverses six major rivers: the Kongque, Dina, Cedaya, Yangxia, Kezile, and Kuqa. 
 
7. Geology and Soils. The surface soils in the project area are mainly gravel and sand. 
There is frequent seismic activity in Xinjiang, mainly at major fault zones near the intersection of 
the Tarim Basin and the mountains. According to the Seismic Zoning Map of China (GB 18306–
2001) issued by the China Earthquake Administration, the peak accelerated speed for the 
alignment is 0.15g, with the exception of the section near Kuqa County, where the value is 0.20 
g. According to the map, most of the expressway alignment is in a class VII earthquake zone, 
with the area around Kuqa in class VIII. The alignment is predominantly on deep alluvial soils of 
sand and gravel. Luntai County has clay soils and sand soils with salt and clay that are 
periodically saturated by the high groundwater table.  
 
8. Climate. The Project is located in a desert with low rainfall and high evaporation rates. 
Most of the rain occurs from May to August. Climate data is summarized in Table 2. 
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Table 2: Summary of Climate Conditions 
Item Unit  Korla  Luntai  Kuqa  

Annual average 
temperature  

oC 11.5 10.5 11.4 

Maximum temperature oC 40.4 40.1 41.5 
Minimum temperature oC -28.1 -25.5 -27.4 

Rainfall  mm 50.1 54.4 64.8 
Evaporation  mm 2,027.6 1,890.1 1,949.5 

Maximum frozen depth mm 780 840 950 
Maximum snowfall mm 210 180 150 

Maximum wind speed    m/s 22 27 24 
oC = degrees centigrade, mm = millimeter, m/s = meters per second. 
Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications. 
 

9. Air Quality. There is very little industry along the project alignment, so air pollution from 
industrial sources is limited. The main air pollutants are dust from vehicles on unsurfaced roads 
and smoke from domestic chimneys and the burning of agricultural residues. Ambient levels of 
nitrogen dioxide (NO2) and total suspended particles were measured for 5 consecutive days in 
March 2006 at three sensitive residential areas along the main project road. The results, 
presented in Table 3, indicate that NO2 levels meet air quality standards but total suspended 
particles exceed class II air quality standards.  
 

Table 3: Air Quality in Project Area (mg/m3) 
No. Location NO2 Total Suspended Particles 

 Residential Area Class II a Conc. (mg/m3) Class II a Conc. (mg/m3) 
1 Korla 0.08 0.021–0.038 0.3 0.45–0.55 
2 Yeyungou 0.08 0.009–0.016 0.3 0.30–0.32 
3 Dulaitibage 0.08 0.013–0.016 0.3 0.21–0.32 

mg/m3 = milligram per cubic meter, NO2 = nitrogen dioxide.  
a Daily average GB3095-1996 Ambient Air Quality Standard 

Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications. 

 
10. Water Quality. The water sources for rivers in the alignment area are ice melt, rainfall, 
and groundwater. In winter, the rivers are supplied mainly by groundwater. The Kongque River 
is the largest river along the alignment and the only perennial one, and the discharge from the 
other rivers is relatively small. The rivers originate in the Tianshan Mountains and flow from 
north to south across the Korla to Kuqa alignment to the Tarim Basin. They are used mainly for 
irrigation. Groundwater supplies the drinking water along the alignment, with an aquifer depth of 
100 m–120 m. No drinking water is obtained from the rivers along the alignment. On a functional 
scale of class I (best quality) to class V (worst quality)6 the Cedaya and Yangxia rivers are class 
I (protected reservoir and natural ecosystem), the Kezile River is class II (drinking water source 
and preserved aquatic ecosystem), and the Kongque and Dina rivers are class III (drinking 
water resources, protected fisheries, and recreational swimming).  
 

 
 
 
 
 
 
 
 
 
 

                                                 
6 GB3838-2002 Surface Water Quality Standard. 
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Table 4: Surface Water Quality Monitoring Results  
(March 2006) 

River Class  SS 
(mg/L) 

COD 
(mg/L) 

BOD5 
(mg/L) 

Ammonia 
Nitrogen 

(mg/L) 

Oil 
(mg/L) 

  Result Result Stda Result Std a Result Std a Result Std a 
Kongque Class III <5 26.6 20 0.90 4 0.20 1.0 0.09 0.05 

Dina Class III 73.3 29.6 20 0.52 4 0.14 1.0 0.05 0.05 
Cedaya Class I 6 29.1 15 0.63 3 0.09 0.15 0.04 0.05 
Yangxia Class I 10 15.4 15 1.30 3 0.13 0.15 0.05 0.05 
Kezile Class II 10 44.4 15 2.63 3 0.16 0.5 0.18 0.05 

COD = chemical oxygen demand (chromium), SS = suspended solids, BOD5 = biological oxygen demand (5-day),  
Std = standard. 
a GB3838-2002 Surface Water Quality Standard  
Note:  Sampling points were on the (i) Kongque River 500 m upstream of the crossing, (ii) Dina River 500 m 
downstream, (iii) Cedaya River 1,500 m upstream, (iv) Yangxia River 1,500 m upstream, and (v) Kuqa River 500 m 
upstream. 
Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications. 
 
11. The water monitoring results indicate that all rivers fail to meet standards for COD. 
Levels of BOD and ammonia nitrogen meet standards, while levels of oil in the Kongque and 
Kezile rivers fail to meet standards. Surface water pollution occurs mainly from the discharge of 
municipal and domestic waste directly into watercourses and runoff from agricultural land. 
 
12. Soil Erosion. Erosion along the alignment occurs mainly from wind, but water erosion 
also occurs periodically caused by runoff from the adjacent Tianshan Mountains. Erosion in the 
project area occurs mostly from May to August. The current annual erosion intensity for the 
alignment is 1,000–3,500 tons per square kilometer (t/km2) which is classified in the PRC as 
light to medium.  
 
13. Noise. The Korla to Kuqa alignment mainly crosses agricultural and barren land where 
the baseline noise environment is generally quiet. The main noise sources are vehicles traveling 
on existing roads, agricultural machinery, and other human activity. During the EIA, noise 
measurements were made in six locations in residential areas less than 50 m from the Korla to 
Kuqa alignment. Measurements were taken 1 m in front of the relevant noise-sensitive area. 
XEPB has approved noise standards for the proposed alignment in accordance with the 
GB3096-93 Urban Ambient Noise Standard. Existing noise levels, as detailed in Table 5, 
conform to daytime standards but exceed nighttime standards in three locations.    
 

Table 5: Noise Levels in Project Area (dB[A]) 
Location of Residential 

Area 
Location Daytime 

(08:00–22:00) 
Nighttime 

(23:00–06:00) 

Kuerchu K521+300 55.2 43.3 
Yeyungou K555+000 56.6 44.3 

Yimanmubula K643+700 51.4 42.0 
Qunbake K636+400 62.0 57.4 

Mazhabake K717+500 63.7 62.0 
Duolaitibage K743+800 68.7 66.4 

dB(A) = decibels measured in audible noise bands. 
Note: Approved standards are (i) within 50 m of the edge of the alignment: class IV (daytime 70 dBA, nighttime 
55 dBA) and (ii) greater than 50 m from the edge of the alignment: class II (daytime 60 dBA, nighttime 50 dBA).  
Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications. 

 
14. Land Use. Land use along the Korla to Kuqa alignment is summarized in Table 6. 
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Table 6: Existing Land Use in the Project Area (10,000 ha) 
City/County Farmland Forest Orchard Grassland Unutilized Land 
Korla City 3.70  2.29 1.26 33.33 26.72 
Luntai 
County 1.81 25.72 0.04 66.76 42.38 

Kuqa 
County 5.72 22.72 2.02 38.57 22.72 

ha = hectare. 
Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications. 
 

B. Biological Environment 
 
15. Flora. The Korla to Kuqa expressway mainly crosses a desert ecosystem in the north of 
Tarim Basin, including both grassland and barren land. Local environmental protection bureaus 
(EPBs) indicated that the only protected flora species along the Korla to Kuqa expressway 
alignment are 22 young Populus euphratica trees (a national class III protected species) at 
K544–K547. Table 7 indicates the main ecosystem classifications and the distribution of 
common flora along the Korla to Kuqa expressway. 
 

Table 7: Vegetation Distribution along the Alignment 
Section Main Ecology Common Vegetation 

K457+500–
K463+400 

Artificial ecosystem 
in the north of the 
city 

Poplars, Sophora japonica and Robinia linn 

K463+400–
K481+800 

Sub-shrub, short 
sub- shrub desert 

Sympegma bunge, Caragana dasyphylla Pojark, 
Reaumuria soongonica 

K481+800–
K530+000 
K552+500–
K590+800 
K648+000–
K656+500 
K673+000–
K754+000 

Shrub desert Haloxylon ammodendron, Ephedra sinica Stapf., 
Tamarix ramosissima Ledeb., Alhagi gagnebin, 
Aeluropus trin., Phragmites communis Trirn. 

K530+000–
K552+500 
K605+400–
K625+400 
K656+500–
K673+000 

Grass and weed salt 
meadow 

Populus euphratica, Phragmites communis Trirn., 
thickspike wildrye, Leymus secalinus, Sophora 
alopecuroides L., Glycyrrhiza 

K590+800–
K605+400 
K625+400–
K648+000 

Agricultural (dry 
farming), fruit trees 

Maize, cotton, pear, almond, and grape 

Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications. 

 
16. Fauna. Local EPBs indicated that the only protected fauna species along the alignment 
is the Tarim hare, which is a national class II protected animal. Common fauna encountered 
along the alignment are detailed in Table 8. 
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Table 8: Fauna Distribution along the Alignment 
Common Name  Latin Name Common Name  Latin Name 
Qinghai sand lizard Phrynocephalus vlangalii 

Strauch 
Rufous-tailed 
shrike 

Lanius isabellinus 
Hemprich et Ehrenberg 

Tarim hare Lepus yarkandensis Common starling Sturnus vulgaris Linnaeus 
Midday gerbil Meriones meridianus Pallas Tree sparrow Passer montanus 
Northern three-toe JerboaDipus sagitta Pallas House swallow Hirundo rustica Linnaeus 
Corsac fox Vulpes vulpes Linnaeus Common swift Apus apus 
Red fox Vulpes vulpes Linnaeus Hoopoe Upupa epops Linnaeus 
White-browed bush 
dweller 

Rhopophilus pekinensis Common magpie Pica pica 

Pallas's sandgrouse Syrrhaptes paradoxus Collared turtle 
dove 

Streptopelia decaocto 

Desert finch Rhodopechys obsolete   
Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications. 
 
C.  Sociocultural Environment 
 
17. Economic Conditions and Quality of Life. In 2004, Xinjiang’s gross domestic product 
(GDP) amounted to CNY220.1 billion (at current prices), up 11.1% from the year before. The 
GDP per capita was CNY11,199, up 9.5% over 2003. The occurrence of poverty along the Korla 
to Kuqa expressway is summarized in Table 9.    
 

Table 9: Poverty (2005) 
Location No. of Poor 

Villages in 
City/County 

No. of Poor 
Villages in 

PIA 

No. of Poor 
Households 

in City/ 
County 

No. of Poor 
Households 

in PIA 

Poor 
Population in 
City/County 

Poor 
Population in 

PIA 

Korla City 0 0 802 80 2,118 226 
Luntai County 1  626 0 2,356 0 
Kuqa County 49 11 5,665 – 28,540 – 
“–” = not available, PIA = project impact area. 
Source: East China Investigation and Design Institute. February 2006. Ethnic Minority Development Plan.  

 
18. The major agricultural crops in the project area are wheat, maize, rice, cotton, oil seeds, 
and vegetables. Wheat is the most important food supply crop, followed by maize. Cotton is the 
main commercial crop. Oil seeds are mainly rape, oil flax, and sunflowers. Korla City is the 
traditional production base for cotton. Luntai produces fruits, including melons, apricots, and 
pears. Activities in Kuqa include agriculture and animal husbandry. Poverty along the alignment 
is caused by (i) geographical remoteness and isolation, (ii) inadequate irrigation water supply 
during droughts, (iii) farmers’ lack of knowledge and technical skills in cash cropping and animal 
husbandry, (iv) limited access to credit and development investment, and (v) poor 
communications and infrastructure.  
 
19. Cultural, Historical, and Tourist Sites. The three county-level protected historical sites 
along the Korla to Kuqa expressway are (i) the No. 1 and No. 2 sites of the Akedun Tang 
Dynasty Ancient City (K543+000–K545+000), (ii) Tuogetamu Beacon Tower (K700+500), and (iii) 
Tuogetamu Castle (K701+000). At their closest to the center of the road, the Akedun sites are 
50 m distant and the Tuogetamu sites 200 m distant. There are many tourism resources in the 
region of the Korla to Kuqa expressway. Luntai County has many ancient sites of the Han and 
Tang dynasties, ancient graves, and Islamic cultural relics. Kuqa County is an ancient city 
located on one of the main branches of the Silk Road and has a high density of cultural relics. 
Specific tourist sites include the Southern Tianchi Mountains, Mystic Grand Canyon of the 
Tianshan Mountains, Thousand Buddhas Cave in Kezi’er, Thousand Buddhas Cave in Kumutula, 
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Subashi ancient city, and the original Euphrates poplar forests along the Tarim River. The 
proposed Korla to Kuqa expressway will improve tourist access to these locations.   
 

IV. ALTERNATIVES 
 
20. No Action Alternative. The urban centers of Korla and Kuqa are currently linked by NH 
314, which is mostly a class II road with a portion of class I. The existing road is in fair condition 
but inadequate for increasing traffic volumes and regarding safety standards. It passes through 
many townships and villages with no access control, and many buildings are adjacent to the 
roadway. As a result, traffic conditions are poor, and congestion and traffic accidents are a 
problem. Therefore, taking no action is not a viable option.  
 
21. Alternative Transport Modes. Transportation by water is not a viable option because 
no river runs east to west. The option of improving the Korla–Kashi railroad was explored and 
rejected as doing little to reduce poverty, as it would mainly benefit the major towns of Korla, 
Luntai, and Kuqa. Transporting goods to townships or farms, or improving the availability of 
essential services to poor minorities, would not be served by upgrading the rail system alone. 
This option was therefore not explored further. Regional airports exist at Korla and Kuqa, but air 
transport is not an economic alternative for carrying freight or passengers.  
 
22. Alternative Alignments. The alignment for the proposed Korla to Kuqa expressway has 
been located preferentially along the strip of Gobi desert adjacent to the oasis agricultural areas. 
This will minimize the impacts of the alignment on residential and agricultural areas and on 
natural oasis ecosystems. The recommended alignment was chosen to (i) minimize the 
disturbance of agricultural land, (ii) reduce the impact on local residential areas and 
resettlement requirements, (ii) minimize the impact on oasis ecological areas, (iv) minimize 
conflict with local development plans, and (v) minimize construction costs. Two alternative 
alignments, summarized in tables 10 and 11, were also assessed.  
 

Table 10: Korla Bypass Alternative Alignments  
Issue Unit Alternative A Alternative B Alternative C Comments 
Use of existing road  Fully No Partly A fully uses existing road 
Length km 20.5 22.0 20.5 A and C are shortest 
Earthworks 1,000 m3 1,018 2,021 1,441 A has least earthworks 
Geology  Good Fair Bad A is best 
Culverts no. 18 29 29 A has least culverts 
Large bridges no./length  1 bridge, 

510m 
 B requires a new bridge 

Small bridges no./length 11 bridges, 
235.5 m 

13 bridges, 
245.5 m  

13 bridges, 
245.5 m 

A has least bridges 

Interchanges no. 1 upgrade,  
1 new 

3 new 3 new A has least interchanges 

Overpasses no. 4 0 0 A has most overpasses 
Underpasses no. 4 7 7 A has least underpasses 
House Removal m2 0 1,100 1,710 A has least house removal 
Tombs relocation  Less Less More  C  has most tombs to 

relocate 
Land acquisition  Less Most Fair A requires least land  
Noise sensitive area  No No More C is more noise sensitive 
Estimated cost CNY 

(‘000) 
285,550  

($36 million) 
470,510  

($60 million) 
333,010  

($42 million) 
A  has lowest overall cost 

Cost per km CNY 
(‘000) 

13,930  
($1.8 million) 

21,430  
($2.7 million) 

16,280  
($2.0 million) 

A has lowest cost per km 

CNY – Chinese Yuan, km = kilometer, m = meter, no. = number.  
Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications 

 



 8 

23. Alternative A was selected for the Korla bypass for its (i) cost considerations, (ii) impact 
on cultural sites, and (iii) impact on residential areas.  
 

Table 11: Yeyungou to Qunbake Alternative Alignments 
Section Unit Alternative A Alternative B Alternative C Comments 
Use of existing 
road 

 Partly  Fully Fully B and C fully use 
existing road 

Length km 116.1 114.8 113.5 C is shortest 
Earthworks 1,000 m3 7,189 7,046 7,194 Similar 
Poor geology km 113 112 110 Similar 
Culverts no. 255 340 362 C has most 

culverts 
Large bridges no./length 3/426 m 3/426 m 3/564 m C has longest 

bridges 
Medium bridges no./length 14/323 m 18/893 m 19/1,164 m C has most 

bridges 
Small bridges no./length 30/602 m 64/1,382 m 68/1,482 m C has most 

bridges 
Interchanges no. 3 3 3 Same 
Underpasses no. 37 34 22 C has least 

underpasses 
House removal m2 112,340 38,400 605 C  has least house 

removal 
Tombs relocated  More Less Less A has most tombs 

to relocate 
Farmland 
acquisition 

ha 103 101 7 C requires least 
farmland  

Grassland 
acquisition 

ha 5,083 1,747 452 C requires least 
grassland 

Tree cutting no. 165,178 400,459 9,474 C requires least 
tree cutting 

Noise and air 
impact 

 Significant Great Less C has least noise 
impact 

Ecological 
environment 

 Significant Great  Less C has least impact 

Estimated cost billion CNY 2.06  
($260 million) 

1.94  
($245 million) 

1.90  
($240 million) 

C has lowest cost 

Additional 
considerations 

 Close to towns 
and villages 

Far from towns and 
villages, requiring 
7.6km of linking 
road 

Far from towns and 
villages, requiring 9 
km of linking road 

 

CNY = Chinese Yuan, ha = hectares, km = kilometer, m = meter.  
Sources: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications; Xinjiang Highway Planning, Survey, and Design Institute. February 2006. Feasibility Study Report, 
Korla to Kuqa. 
 
24. Alternative C was selected for the Yeyungou to Qunbake alignment for (i) its minimal 
agricultural land and grassland acquisition, (ii) low resettlement requirements, (iii) low cost, (iv) 
lesser impact on cultural sites, and (v) lesser impact on residential areas.  
 

V. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
A. Soils 
 

1. Construction Period 
 

25. Quarries and Borrow Pits. The construction of the Korla to Kuqa expressway will 
require borrowing earthworks of over 11.74 million m3 as fill for road sub-grades. The estimated 
total disturbed borrow area is 23,485 m2.7 No excavation will occur in the expressway right of 
                                                 
7 Assuming the average depth of borrow pits is 5 m, as per Ministry of Communications. Regulations on Expressway 

Roadbed Design. Beijing. 
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way. Twelve quarries exist along the alignment from which rock will be acquired where 
necessary. The EIA identifies 33 borrow pit sites on unutilized barren land, so located to avoid 
oasis areas, Tarim hare areas, Populus euphratica trees, and identified cultural relics. The 
borrow areas will be rehabilitated after use in accordance with the recommendations in the 
SEPP. The contractors will prepare detailed work plans for borrow pit rehabilitation for inclusion 
into the environmental management plan (EMP). Rehabilitation will include surface compaction 
and stabilization with vegetation where relevant.  
 
26. Slope Protection during Construction. Slope-protection works will employ a variety of 
bio-engineering and civil structural measures to reduce erosion and landslides in line with the 
PRC’s Highway Protection Guidelines and Technical Standards of Highway Projects. Regular 
supervision and monitoring of erosion-prevention measures during construction will be 
undertaken by the site supervisors, XEPB, and local water resources bureaus.  
 

2. Operation Period 
 

27. During operation, the only significant impacts on soils anticipated are those resulting 
from neglected maintenance, if any, of the constructed drainage and other erosion prevention 
structures in erosion-prone areas or the failure to maintain re-vegetated areas along the 
alignment. To prevent this, regular inspections should be undertaken to ensure that drainage 
structures and re-vegetated areas are maintained in accordance with the requirements of the 
SEPP. Maintenance of road slopes, cuts, and embankments—such as watering, fertilizing, pest 
control, and replanting when needed—will be continued during highway operation. Maintenance 
of all such areas will be budgeted as part of periodic highway maintenance programs. Regular 
monitoring of erosion-prevention measures during the operation phase will be undertaken by 
local environmental monitoring stations (EMSs) and water resources bureaus.  
 
B. Water Quality 
 

1. Construction Period 
 

28. Bridge and Road Construction. Bridge and culvert construction has potential impact 
on water quality through increased sedimentation. Cast-in-place concrete piles will be used to 
construct major bridges. During boring, cofferdams will be installed to contain silt arising from 
boring operations. When large amounts of boring spoil are produced, these will be hauled to 
spoil disposal areas, which will be provided with retaining walls, siltation fences, and vegetation 
cover. Measures will be taken to ensure that the short-term diversion of rivers for bridge 
construction is properly designed and constructed to avoid bank erosion. Surface drainage at 
major bridge construction sites will be intercepted and directed into temporary settling ponds. A 
geo-textile filter will be provided at pond outlets to intercept suspended sand and silt, should 
overflows occur. Water quality at the five major bridge sites will be monitored by the Xinjiang 
Environmental Monitoring Station. Additional monitoring will also be undertaken when necessary 
(e.g., if complaints are made by the local communities).   
 
29. Waste Management. Anticipated construction waste will include (i) routine construction 
waste typically including surplus rock, sand and gravel, lime, asphalt, cement, steel products, 
wood, and prefabricated components; (ii) hazardous wastes such as petroleum products and 
chemicals; (iii) septic wastewater from construction camps; and (iv) municipal waste. 
Inappropriate waste handling and disposal may affect surface water, groundwater, and soil 
quality. A waste management plan will be prepared and implemented by the contractor. A 
hazards and emergency action plan—to deal with accidents, fires, and spills of chemicals or 
other materials—will also be prepared and implemented by the contractor. Construction workers 
and work camps will be provided with safe drinking and cooking water and waste-disposal 
facilities. Sewage discharges will be managed according to PRC discharge standards. The 
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contractor will ensure that solid waste generated by work camps will be properly stored and 
disposed of. The recycling and reuse of materials will be encouraged to minimize waste. The 
contractor will provide appropriate waste-storage containers, which will be emptied regularly. 
The contractor will sign agreements with local villages for waste disposal through village 
facilities. These arrangements will be made before construction starts. No landfills will be 
developed on-site. All waste will be stored away from water bodies. Toxic, hazardous, and 
harmful construction materials such as caustic and acidic substances, oil and waste oil, diesel, 
and bitumen will be stored in paved, bunded areas to reduce the impact of accidental spills. No 
additional spoil sites will be allowed in the project area. Monitoring will be carried out to observe 
whether hazardous materials, including petroleum products, are being transported, handled, 
and stored properly.  
 

2. Operation Period 
 
30. During operation, impacts to waterways may include (i) effluent leakage from solid and 
liquid waste treatment facilities provided for toll stations and service centers and (ii) accidental 
spills. Solid waste generated from service stations, toll stations, and roadside collection will be 
stored, transported, and disposed of in accordance with relevant standards and as directed by 
the Xinjiang Communications Construction Administration Bureau (XCCAB). Wastewater 
generated from toll and service stations will be treated prior to disposal. Explosions, spillage of 
materials, or fires resulting from traffic accidents may contaminate the environment and damage 
the road. PRC regulations control the transport of hazardous goods by motor vehicle. All 
vehicles carrying dangerous goods will be inspected at the toll station to ensure that the carrier 
is certified to transport dangerous goods and that proper consignment documentation is being 
carried. The accident rate for hazardous and toxic goods carriers is much lower than for other 
goods carriers, as the drivers tend to be better trained and more alert and cautious. The only 
effective mitigation for hazardous materials spills during operation is to be prepared at all times 
for spill emergencies of any type and magnitude. Even with the low probability of a spill, toll 
operators will have a spill contingency plan for cleaning up hazardous and toxic materials. This 
plan will be spelled out in a manual kept at all toll stations that will provide information on (i) the 
acting authority and responsible persons, (ii) required actions and their sequence; (iii) materials 
and equipment required, their storage location, and how to use them; and (iv) reporting 
responsibility. Fire fighting and spill-control equipment will be stored at strategic locations along 
the road. Maintenance and operations personnel must be trained to implement the plan, and 
management, supervisory, and administrative personnel must be trained in their roles in 
responding to emergencies. 
 
C. Air Quality 
 
31. Construction Period. Air quality along the alignment is generally good. Anticipated 
sources of air pollution during construction include (i) dust generated by the movement of 
vehicles and heavy machinery on unpaved access and haul roads; (ii) dust from aggregate 
preparation, concrete-mixing plants, and haulage activities; (iii) odors from asphalt melting and 
mixing; and (vi) exhaust from vehicles and equipment. To limit dust generation during 
construction, water trucks will be used to wet roads, with particular attention to village areas, 
according to a set daily schedule and taking into consideration weather conditions. All truck 
loads of powdered or granular materials (e.g., lime), aggregates, and spoil will be covered 
during haulage. Aggregate preparation and storage areas and concrete-mixing plants will be 
located more than 300 m from the nearest residential area, downwind by the prevailing wind, 
while asphalt plants will be located more than 500 m downwind. Dust suppression equipment 
will be installed in concrete-batching plants. Proper maintenance of vehicles and diesel 
equipment, and avoiding unnecessary running of vehicle and equipment engines, will reduce 
emissions. No vehicle that emits black smoke will be allowed to operate on-site. Ambient air 
quality will be measured quarterly during construction at the sensitive sites where baseline 
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monitoring was carried out during EIA preparation. Additional monitoring will be undertaken 
when necessary (e.g., if complaints are made by the local communities). Monitoring will be 
undertaken by XEPB. Fines will be imposed and the costs of remedial action charged to the 
contractor if it defaults on its duty to implement the EMP.  
 
32. Operation Period. The principal air quality impacts during operation will come from 
vehicle emissions. In Xinjiang, all vehicles are required to be tested for exhaust emissions as 
part of the annual vehicle safety inspection. Random spot checks are conducted, and 
noncompliance results in a fine and a deadline for repairs to meet the emissions standard. Air 
quality in the residential areas along the alignment is anticipated to improve as (i) less dust rises 
from improved road surfacing, (ii) fuel consumption and exhaust emissions decline as transport 
corridors become less congested, and (iii) traffic moves out of urban areas. A second source of 
air pollution during operation will be the heating systems for the three service centers and two 
toll stations. While it is not anticipated to be a major source of pollution, exhaust emissions will 
meet relevant standards and be monitored by county EPBs.    
 
D. Noise 
 

1. Construction Period 
 

33. A temporary but significant increase in noise is expected during construction. Primary 
sources of noise will be heavy machinery such as excavators, bulldozers, graders, stabilizers, 
concrete-mixing plants, drills, stone-crushing and screening plants, and rollers. While noise 
levels may be high, they will be temporary and localized. Noise volumes from these activities 
may be in the range of 80–100 decibels (measured in audible noise bands) (dB[A]) at the 
source. Sustained noise levels during construction are expected to exceed 70 dB(A) at a 
distance of 130 m from the source during the daytime.  
 
34. Minimizing noise levels and the resulting adverse effects will be achieved with proper 
equipment maintenance and restricting construction times. Other measures will include siting 
rock crushing, concrete, and asphalt hot-mixing plants and storage yards at least 2 km from 
sensitive sites. Sound suppression methods will be applied where piling equipment will be 
operating within 500 m of residential areas and schools. Large volumes of borrow materials will 
be transported to construction sites. As a result, haul roads passing through or near villages will 
frequently experience noise in the 70–80 dB(A) range. To reduce nighttime noise, work hours 
within 1 km of any residential area will be restricted to 09:00–24:00 hours. If possible, the 
movement of heavy vehicles along urban and village roads will be restricted outside of this 
period. In the event that nighttime transportation is necessary, vehicle speeds will be restricted 
to less than 30 km/h, and no sounding of horns will be allowed. 
 
35. Noise at the six sensitive sites will be monitored by XEPB during construction. Additional 
monitoring will be undertaken when necessary, e.g., if complaints are made by the local 
communities. If noise standards are exceeded, equipment and construction conditions will be 
checked under the supervision of the chief construction engineer and measures immediately 
taken to solve the problem. Fines and payment of costs by the contractor for mitigation done by 
others will be the final option.  
 

2. Operation Period 
 

36. During operation, noise will be generated by passing vehicles. In open areas, traffic 
noise will be linearly dispersed and will have only minor impact. Six noise-sensitive sites were 
identified along the proposed alignment consisting of residential areas without any schools or 
hospitals. Traffic noise modeling for impacts at the noise-sensitive sites was undertaken for the 
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years 2011, 2017, and 2025, using the traffic volumes indicated in the feasibility study report. 
The predicted results are shown in Table 12.  
 

Table 12: Noise Levels in Project Area (dB[A]) 
Location Floor Dist. 

(m)  
Daytime 

(09:00–24:00) 
Nighttime 

(24:00–09:00) 
Residential Area   St 2011 2017 2022 St 2011 2017 2022 
5-story buildings 
near Kongquehe 

Bridge 

4 

3 
2 

R. 104 
R. 104 
R. 104 

60 
60 
60 

55.7 
56.5 
56.5 

57.7 
60.2 
60.3 

58.7 
61.8 
61.9 

50 
50 
50 

46.8 
49.8 
49.9 

48 
51.4 
51.6 

54.7 
59.0 
59.2 

Ku’erchu 1 L. 80 60 56.5 60.1 61.7 50 50,0 51.7 59.0 
Mazhabake 1 L. 17 

L. 50 
R. 16 
R. 50 

70 
60 
70 
60 

59.6 
54.6 
59.8 
54.6 

61.4 
55.8 
61.6 
55.7 

63.4 
57.3 
63.6 
57.2 

55 
50 
55 
50 

56.1 
49.6 
56.3 
49.6 

58.0 
51.3 
58.2 
51.3 

60.1 
53.3 
60.4 
53.2 

Suirunleke 1 L. 15 
L. 50 
R. 23 
R. 50 

70 
60 
70 
60 

60.7 
54.8 
59.3 
54.7 

62.5 
56.0 
61.0 
55.0 

64.6 
57.5 
63.1 
57.4 

55 
50 
55 
50 

57.2 
49.9 
55.7 
49.8 

59.2 
51.6 
57.6 
51.5 

61.4 
53.6 
59.8 
53.5 

Duolaitibage 1 L. 11 
L. 50 
R. 24 
R.50 

70 
60 
70 
60 

61.0 
54.8 
58.9 
54.7 

62.9 
56.0 
55.8 
55.8 

64.9 
57.5 
62.6 
57.4 

55 
50 
55 
50 

57.6 
49.9 
55.3 
49.7 

59.6 
51.6 
57.2 
51.4 

61.7 
53.6 
59.3 
53.4 

Maluo 1 R. 12 60 55.3 58.2 60.2 50 51.9 53.7 58.0 
Dist. = distance, L. = left side, m = meter, R. = right side, St = standard. 
Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications;  
Note: Class IV standard applied to areas within 50 m of the road boundary, and class II applied to other areas.  
 
37. By the year 2011, all the sites are predicted to meet the daytime noise standard, but 
Mazhabake, Suirunleke, and Duolaitibage villages are expected to exceed the nighttime noise 
standard by 0.3–2.6 dB(A). These villages should be monitored once every 2 months in the first 
year of operation. If noise exceeds 3 dB(A), mitigation measures will be implemented. The 
recommended measures are to erect noise barriers, build high walls, or install double-glazed 
windows where possible. Necessary funds for this will be reserved. 
 
38. By the year 2017, noise on the 3th and 4th floors of buildings near Kongquehe Bridge and 
at Ku’erchu village will exceed the standards by less than 3 dB(A). The noise will exceed the 3 
dB(A) level by the year 2025. Double-glazed windows will be installed for the 16 affected 
households. Noise in Maluo village is expected to be 3 dB(A) over the standard by the year 
2025. The recommendation is to relocate the three households affected.  
 
E. Flora 
 
39. The Korla to Kuqa expressway will require the permanent acquisition of 1,108.6 ha of 
land and temporary acquisition of 459 ha. The current land use is summarized in Table 13.     

 
Table 13: Impacted Area 

Item Types of Land Area ( ha) 
Agriculture 7.3 
Forest 12.5 
Grassland 68.8 

Land 
permanently 
acquired 

Barren Land  1,020 
Borrow pits  339 
Construction road  50 

Land 
temporarily 
acquired Fabrication yard and concrete mixing 70 
Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental 
Protection Center of Ministry of Communications. 
 

40. The project alignment does not cross any protected areas or old-growth forests. Local 
EPBs indicate that there are no known protected or endangered species of flora within the right 
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of way.  However, along the expressway alignment at section K544–K547, but more than 100 m 
from the alignment, stand a scattering of 22 young Populus euphratica trees that are national 
class III protected species. These trees will be protected during construction. All construction 
managers and workers hired for this section will be trained on the importance of protecting 
these trees. 
 
41. In compliance with the PRC Forest Law, the Xinjiang Autonomous Region 
Communications Department (XCD) will provide for compensatory planting of an equivalent or 
larger area than the affected tree plantations. The program will be implemented in coordination 
with local forestry bureaus and have the following components: (i) an inventory of trees to be 
removed and their approximate location relative to the alignment; (ii) the preparation of a 
reafforestation layout including a topographic map of the site indicating the approximate number 
of trees to be removed and the planting location, number, and species of trees to be replanted; 
and (iii) a maintenance program detailing the timeframe, logistical requirements, and workforce 
required. Trees take a long time to grow in Xinjiang due to extreme seasonal climatic variation 
and poor soil fertility. Plantings will be maintained during the operation period. Trees outside the 
right of way but within the impact corridor, including those planted in areas prone to erosion, will 
need to be tended for at least 3 years.  
 
F. Fauna 
 
42. Local EPBs indicated that the only protected fauna species along the alignment is the 
Tarim hare, a national class II protected species, which has been observed at K552+000–
K556+000. To mitigate impact to the Tarim hare, all construction workers will be trained on the 
hunting prohibition and relevant penalties. Four culverts and two bridges will be constructed in 
this section, which will allow the animals to safely pass under the expressway.   
 
G. Land Resources, Land Use, and Crops 
 
43. About 1,110 ha of land will be permanently acquired, of which 92% is wasteland, 6.2% is 
grassland, 0.65% is land for agricultural use. Table 13 summarizes the land acquisition 
requirement. In addition to land permanently acquired, another 459 ha will be temporarily used 
during construction. All land in the PRC is the property of the state, and the use of land is 
controlled by local village communities. Lost use of permanently occupied agricultural land will 
be compensated in accordance with procedures outlined in the resettlement plan, which is 
currently being developed. Temporarily occupied agricultural land will be rehabilitated (e.g., 
topsoil applied) and returned to agricultural use. Permanently lost forestland will be replaced by 
compensatory planting.   
 
H. Social and Economic Development 
 
44. East China Investigation and Design Institute conducted a socioeconomic survey along 
the main project road in March–April 2006, interviewing affected households. A draft 
resettlement plan was prepared in April 2006 with the objective of ensuring that people 
unavoidably affected by the Project will achieve equal or better livelihoods in line with the PRC’s 
Land Administration Law (1998) and the ADB’s policy on Involuntary Resettlement (1995). The 
resettlement plan now being revised includes the survey results, a detailed description of land 
acquisition needs, resettlement procedure policies, compensation including a relocation and 
income-restoration program, institutional requirements, consultation and grievance procedures, 
and requirements for monitoring and evaluation. Resettlement and land acquisition for 
constructing the main project road will affect a considerable number of people. Impact 
assessments and field surveys to date indicate that land acquisition for the proposed 
expressway upgrade will affect one city, two counties, 13 townships, 18 administrative villages, 
and two county-level farms. Land acquisition will directly affect 69 households or 319 people. 
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Structures totaling 12,440 m2 will be demolished, affecting 39 households or 202 people. In 
additional, four gas stations will be affected. 
 
45. All land acquisition and resettlement will be carried out in accordance with the 
requirements of the resettlement plan. Those losing the use of land or assets either permanently 
or temporarily will be compensated. The resettlement budget estimate of CNY30.38 million is 
included in the cost estimates for the Project. XCD will fund the resettlement costs according to 
standards and procedures set out in the resettlement plan. An agency for coordinating land 
acquisition and resettlement will be established in each of the affected counties. Compensation 
will be paid for housing, and new housing will be made available before relocation takes place. A 
resettlement information booklet and provincial compensation rates will be made available 
through local government offices to people affected by the Project. The booklet will contain 
information on resettlement impacts; the resettlement policy; compensation rates and policies; 
organizational arrangements; and consultation, participation, and grievance procedures. XCD 
will be responsible for internally monitoring the resettlement process and submitting reports to 
ADB according to the monitoring and evaluation requirements of the resettlement plan. XCD will 
engage a local institute to independently monitor the resettlement process.  
 
46. The Project will inevitably have both positive and negative impacts on different sectors of 
the local communities. Providing that the commitments made in the resettlement plan are fully 
implemented—in terms of compensation, relocating affected people, reconstructing demolished 
properties nearby, rehabilitating degraded areas, and providing replacement agricultural land or 
reestablishing livelihoods—project implementation should not leave any directly affected 
households worse off. Overall housing quality will be improved as older houses are demolished 
and replaced with new houses built to higher standards. In general, households whose houses 
are demolished will be able to relocate to new houses within their own villages. Resettled 
people will be given cash payments to aid resettlement. More diversified employment 
opportunities are expected to result from project implementation.  
 
47. The regional economy is expected to improve with better transport and increased 
efficiency, with benefits accruing to the local population. The anticipated economic impacts from 
the Project are increases in the (i) profitability of cash crops and perishable goods such as fruit, 
vegetables, and dairy products from improved marketing opportunities and efficiency of 
distribution; (ii) crop and livestock production from improved supply of inputs and technical 
services; (iii) non-farm incomes from improved information services and travel convenience; and 
(iv) land prices along the road.  
 
48. The construction workforce will be housed temporarily at various sites. The presence of 
large numbers of workers from outside of the local villages is expected to have temporary 
impacts, both positive and negative, arising from social and economic interaction with the local 
population. Local residents will temporarily benefit by providing goods and services to 
construction workers and as construction contractors make incidental local purchases. Project 
civil works will create an estimated 15,000 person-years of construction labor, creating 
thousands of jobs annually during construction. About 70% of these jobs will be blue collar, and 
residents of the road corridor will likely have access to these job opportunities. These workers 
will be paid about CNY172.69 million, thus raising their living standard. Possible negative 
impacts could arise from petty crime and the transmission of HIV/AIDS and other sexually 
transmitted infections. In addition to environmental awareness and site safety training for all 
members of the construction team, including management and administrative staff, workers and 
local communities will receive education in health and hygiene. During construction, traffic will 
be temporarily diverted along the existing road network, and access to structures and roadside 
areas will be temporarily blocked. Safe alternative access to village facilities and fields will be 
provided.  
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49. Cultural, Historical, and Archaeological Sites. The three county-level protected 
historical sites along the Korla to Kuqa expressway are (i) the No. 1 and No. 2 sites of the 
Akedun Tang Dynasty ancient city (K543+000–K545+000), (ii) Tuogetamu Beacon Tower 
(K700+500), and (iii) Tuogetamu Castle (K701+000). At their closest to the center of the road, 
the Akedun sites will be 50 m distant and the Tuogetamu sites 200 m distant. To mitigate 
impacts on the historical sites, (i) the proposed alignment in these sections shall be approved by 
Luntai and Kuqa cultural relic management bureaus prior to design finalization; (ii) no borrow or 
quarry sites, explosions, storage of toxic materials, or construction of access roads will be 
permitted near the historic sites; (iii) construction activity involving strong vibrations will be 
prohibited in these areas; (iv) construction workers will be trained regarding restricted access to 
these sites; and (v) the sites will be fenced and signposted to prevent entry. As there are many 
historical sites around Luntai and Kuqa, site clearance, excavations, and other earthworks may 
lead to the discovery of archaeological artifacts. If any historical or cultural artifacts are found, 
work will immediately stop until the authorities have evaluated the significance and nature of the 
findings. An action plan will be prepared prior to commencing construction in case 
archaeological artifacts are identified. Construction workers will be trained on the 
implementation of the action plan. The Korla to Kuqa expressway will require relocating 50 
tombs, which will occur in close consultation with local community representatives.  
 
I. Induced Development 
 
50. Xinjiang is an area rich in agricultural, gas, oil, and mineral resources. It is anticipated 
that project-induced development of service, commercial, and industrial enterprises will occur at 
key locations near existing population centers. This development should occur proportionally to 
the induced traffic forecast for the Project. To minimize potential impacts from induced 
developments, regional development planning will be undertaken and individual EIAs will be 
carried out for specific industrial developments.   
 

VI. ECONOMIC ASSESSMENT 
 
51. The total project investment is CNY4,850 million ($610 million). The total environmental 
investment of the Project is CNY211.3 million ($26.6 million), accounting for about 4.4% of the 
total project investment. The environmental investment covers temporary and permanent 
environmental protection measures, environmental monitoring, and environmental management 
costs included in the civil works.  
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Table 14: Estimated Environmental Management Costs 
(CNY’000) 

 Item Amount 
A. Temporary Environmental Protection Measures  
 Noise attenuation 240 
 Dust suppression 300 
 Waste management at construction camps 200 
 Rehabilitation of access roads damaged by the construction vehicles 3,000 
 Waste management at service areas and toll stations 800 
 Environmental training 450 
 Road safety and traffic management during construction 122 
 Cultural relic survey 200 
B. Water and Soil Conservation Measures 28,400 
C. Monitoring (including border road monitoring) 1,500 
D. Environmental Management Costs in Civil Works 168,000 
E. Border Road Environmental Protection  4,565 
F. Rural Roads Environmental Protection  3,500 
  Total 211,277  

($26.6 million) 
Sources: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications; Draft EIA Report for Wuqia to Torugart Road. 
 

VII. ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN 
 
A. Environmental Management 
 
52. XCD will be the Executing Agency for the Project and has overall responsibility for 
implementing the EMP and the environmental monitoring plan and reporting to ADB. XCCAB, 
under XCD, will be the Implementing Agency. XCCAB has established a project implementation 
unit (PIU). A designated senior environmental officer in the PIU will be responsible for ensuring 
that the mitigation measures detailed in the SEIA and EIA are implemented. The supervising 
consultant will appoint a suitably qualified and experienced environmental engineer to supervise 
and monitor EMP implementation. The contractor will designate a suitably qualified, experienced, 
and skilled environmental supervisor for the Project. An outline EMP is presented in Appendix 3. 
The following activities shall be undertaken to ensure compliance with EMP: 
 

(i) The SEIA, based on the draft EIA, is currently under review by SEPA. XCD will 
ensure that any changes required by SEPA are reflected in the Project’s final 
design.  

(ii) As the preliminary design has yet to be completed, XCD will also revise the 
outline EMP based on the final project design. XCD will then use the outline EMP 
to prepare a detailed EMP for insertion into the bidding documents for civil works 
and operating contracts. 

(iii) An environmental covenant specifying the Borrower’s responsibility for 
environmental management will be included in the ADB Loan Agreement.  

(iv) Bidding procedures will include (a) a set of environmental pre-qualification 
conditions for potential bidders, (b) a list of environmental items to be budgeted 
by the bidders in their proposal and environmental evaluation criteria for bid 
reviewers, (c) environmental clauses for contract conditions and environmental 
specifications, and (d) an environmental covenant for insertion into the Loan 
Agreement that specifies the Borrower’s environmental management 
responsibility based on the EMP.  

(v) The contractor will prepare a monitoring and mitigation implementation schedule 
prior to commencement of construction.  
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(vi) The PIU senior environmental officer will be responsible for ensuring that the 
EMP is updated periodically during construction and operation.  

(vii) The PIU senior environmental officer, through the supervising consultant 
environmental representative, will ensure that the civil works contractor 
implements the environmental management measures as stipulated in the 
contract documents.   

 
B. Environmental Monitoring Plan 
 
53. The PIU senior environment officer will prepare a detailed environmental monitoring plan 
for the Project prior to the commencement of bidding for construction contracts. The 
environmental monitoring plan will be included in all bidding contractor documents and 
construction contracts. The PIU senior environment officer will ensure that the environmental 
monitoring plan is updated as required during project construction and operation. Environmental 
monitoring will be undertaken by a range of relevant authorities, e.g., local EMSs, forestry 
bureaus, water resources bureaus, etc. The PIU senior environment officer, through the 
supervision consultant environmental engineer, will be responsible for coordinating all 
environmental monitoring activities, including the collation of monitoring results. The PIU will 
submit twice-annual environmental monitoring reports to the Ministry of Communications and 
ADB during construction. The monitoring plan will include details of environmental mitigation 
measures undertaken and physical monitoring completed, including raw data.  
 
54. An external agency will be contracted to monitor the implementation of the EMP 
including the environmental monitoring plan. The agency will regularly visit work areas to inspect 
environmental mitigation measures and collect individual testing reports from the Environmental 
Protection Management Office (EMPMO) and local authorities. The agency will submit 
environmental monitoring reports, including physical data, to Ministry of Communications (MOC) 
and ADB twice annually during construction and annually for 2 years after the completion of 
construction. The agency will also submit a baseline monitoring report prior to the 
commencement of construction and a project completion report at the end of the monitoring 
period. The EPMO will provide the agency with access to all collated environmental monitoring 
data required for reporting. A framework of the environmental monitoring plan is provided in 
Table 15.  
 

Table 15: Environmental Monitoring Plan Framework 
Impact  Competent Authority Risks Reporting Frequency to 

ADB 

Flora/Fauna Local forestry bureau and 
EPB 

Impact on protected 
flora and fauna Twice annually 

Archaeological Sites Local cultural relics 
bureau 

Archaeological site 
impact Twice annually 

Erosion Local water resources 
bureau Loss of soil Twice annually 

Noise  Local EPB Residents disturbed Twice annually 
Air Quality Local EPB Residents disturbed Twice annually 
Waste Storage and 
Disposal Local EPB Impact on surface and 

groundwater quality Twice annually 

Wastewater and Surface 
Water Local EPB Disease and water 

pollution Twice annually 

ADB = Asian Development Bank, EPB = environmental protection bureau. 
Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications. 
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VIII. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 

 
A. Stakeholder Consultation before the Environmental Impact Assessment 
 
55. The first round of public consultation was carried out from January to March 2006 to 
gather information on public concerns about the Project prior to finalizing the draft EIA. A 
concise project description was prepared and distributed to the public prior to, or at the time of, 
the consultation. The results of the consultation were used to modify the EIA and project design. 
The stakeholder consultation and disclosure exercises comprised the following: 
 
disseminating project information through the government website; 
randomly distributing 150 public consultation questionnaires in the project area (127 of which 
produced valid responses); 
holding consultation meetings with relevant government agencies, including XEPB, county 
EPBs and land administration and forest bureaus, county and prefecture communication 
bureaus, and township government officials; and 
holding public consultation meetings with groups directly impacted by the proposed Project (four 
separate meetings were held with approximately 15 participants in each).  
 
B. Stakeholder Consultation after the Environmental Impact Assessment 
 
56. The second round of public consultation was undertaken in April 2006 to communicate 
findings from the draft EIA and receive public feedback. The stakeholder consultation and 
disclosure exercises comprised the following: 
 
Prior to the second round of public consultation, project information, a brief description of EIA 
results and proposed mitigation measures, and the EIA team’s contact hotlines were publicly 
disclosed on the Xinjiang government website.8  
Details of the Project advertised in four local newspapers included (a) the project website 
address, (b) contact information for XCD and the EIA authors, and (c) brief project details.  
Sixty-four public consultation questionnaires were randomly distributed in the project area. 
Consultation meetings were held with relevant government agencies, including township 
government officials and cultural relic bureaus.  
Three meetings were held with villagers directly impacted by the proposed Project, with 
approximately 15 people in each meeting.  
 
C. Consultation Results 
 
57. Details of the questionnaire respondents and feedback results are summarized in tables 
16 and 17.  
 

                                                 
8 http://www.xjjt.gov.cn/cydw/nbgg_detail.asp?recno=131 
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Table 16: Summary of Survey Responses 

 Consultation Round #1 
January–March 2006 

Consultation Round #2 
April 2006 

Respondent Classification Details Number of 
Respondents Percent Number of 

Respondents Percent

Male 80 63 48 75 
Female 47 37 16 25 Number 

Surveyed Total 127 100 64 100 
<16 3 2 1 2 
16–45 37 29 41 64 
46–60 67 53 19 29 

Age 
Distribution 

>60 20 16 3 5 
Junior high school or below 39 31 34 53 
Senior high school  87 68 29 45 Education 

Level Junior college or above 1 1 1 2 
Han 9 7 13 20 
Uygur 117 92 51 80 Nationality 
Other 1 1 0 0 

Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications. 

 
Table 17: Pre-Environmental Impact Assessment Survey Results 

Survey Content Consultation Round #1 
January–March 2006 

Consultation Round #2 
April 2006 

 Number of 
Respondents Percent Number of 

Respondents Percent 

Agree 123 97 64 100 
Disagree 0 0 0 0 Do you agree to the 

project construction? 
No idea 4 3 0 0 
Agree 116 91 63 98 
Disagree 5 4 1 2 Do you agree with the 

road alignment? No idea 6 5 0 0 
Yes 111 87 64 100 
No 0 0 0 0 

Do you think the Project 
can promote local 
economic development? Not sure 16 13 0 0 

Understand 3 3 21 58 

Partly understand 15 11 37 33 

Do you understand the 
policy and regulations 
regarding environmental 
protection, land 
acquisition, and 
compensation 

Don’t understand 109 86 6 9 

Noise pollution 62 49 56 87 
Vehicle emissions 24 19 11 17 
Dust 28 22 32 48 

What are your main 
environmental concerns 
regarding the project 
construction? Others 13 10 6 9 

Noise barrier 24 45 55 86 
Away from village 3 19 2 3 

What kind of mitigation 
measures do you prefer? 

Others 23 35 7 11 
Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of 
Communications. 
 
58. From the results of the public consultation, the major opinions and concerns regarding 
the Project can be summarized as follows: 
 
All of the respondents considered the Project important and believe it will benefit local economic 
development. 
About 98% of the respondents agreed with the alignment. Among the 2% who disagreed, most 
are employed by the gas stations along the existing road who fear their income may be reduced 
by project construction.  



 20 

At the beginning of the consultation, about 86% of the respondents did not clearly understand 
the national policies regarding environmental protection and resettlement compensation. By the 
second round of consultation, the figure had fallen to 9%.  
About 88% of the respondents had concerns related to increased noise, 17% related to vehicle 
emissions, and 48% related to dust. To reduce the noise impact, 86% of the affected people 
consider a noise barrier necessary. 
The people surveyed, particularly those who will be directly affected by the project construction, 
requested effective environmental management during construction to minimize impacts to their 
communities.  
 
59. The comments and responses from the public have been used in finalizing the EIA 
documents. After approval, the EIA will be made available for public review at offices of XCD, 
XEPB, and local EPBs, as well as in public libraries. The local EPBs maintain hotlines for 
environmental complaints, which will also be made available for continued public inputs for this 
Project. The final version of the SEIA will be made available on ADB’s website prior to loan 
appraisal. 
 
D. Additional Consultation  
 
60. From July to October 2006, project preparatory technical assistance consultants 
conducted another round of stakeholder consultation. This included meetings in Korla, Luntai, 
and Kuqa counties with representatives of the county government and county organizations 
including EPBs, forest bureaus, land administration bureaus, cultural relics bureaus, planning 
committees, and water resource bureaus.  
 

IX. CONCLUSION 
 
61. The Project consists of (i) constructing the 296.5 km Korla to Kuqa expressway, (ii) 
upgrading the 110 km Wuqia to Torugart border road, and (iii) rehabilitating three sections of 
rural roads totaling approximately 193 km. The total cost of the Project is about $610 million, of 
which ADB is considering financing $150 million. The Project will (i) improve economic efficiency, 
encourage trade, and facilitate interregional integration by improving road surfaces and so 
reducing vehicle operating costs and engineering-induced traffic accidents; (ii) cut the Korla to 
Kuqa journey time by approximately 2 hours; (iii) spread economic development and social 
benefits over a wide cross-section of local communities by developing rural connecting roads 
and facilitating opportunities for cultural exchange; (iv) improve regional connections with 
Central Asia; and (v) catalyze economic growth in the Xinjiang Uygur Autonomous Region, 
which will improve poor people’s incomes and living standards. 
 
62. Potential environmental impacts from the Project include (i) soil erosion, (ii) affected 
water quality in waterways during bridge construction, (iii) impact to historical sites, (iv) noise 
and air pollution, and (v) potential adverse effects on flora and fauna. Potential environmental 
impacts have been identified and measures developed to mitigate the impacts. The Project 
does not affect any environmentally protected areas. Based on the results of the EIA, it is 
anticipated that the adverse environmental impacts of the Project can be minimized to 
acceptable levels by implementing adequately funded environmental mitigation measures. 
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BORDER ROAD ENVIRONMENTAL ASSESSMENT 
 
A. Introduction 
 
1. Rehabilitation is proposed for 110 km of road from Torugart on the Kyrgyz Republic border, 
through the Kizilsy Kyrgyz Autonomous Prefecture, to Wuqia County. The road, currently a 
combination of class IV and class III, will be rehabilitated and upgraded to class III. Rehabilitation 
will be along the existing alignment with minor road widening. The draft Wuqia to Torugart road 
EIA 9  was completed in September 2006 and is anticipated to be approved by the Xinjiang 
Environmental Protection Bureau10 (XEPB) by January 2007. The estimated total investment for 
the border road is CNY179.4 million ($22.6 million). The proposed design criteria is presented in 
Table A1. 
 

Table A1: Border Road Design Criteria 
Proposed class of highway Class III  

Design speed  40 km/h 
Lane number 2 

K0–K84 7.5 m Subgrade width K84–K110 8.5 m 
K0–K84 7.0 m Pavement width  

K84–K110 7.5 m 

Design flood frequency Medium–large bridge: 1 in 50 years 
small bridge, culvert, sub-grade: 1 in 25 years 

km/h = kilometer per hour 
 Source: Environmental Protection Center of Ministry of Communications. September 2006. Draft 
Environmental Impact Assessment Report for Wuqia to Torugart Road. 
 
2. Physical Environment. The proposed provincial class III highway S212 runs in a north-
south alignment along the Qiakemakegan River and its tributaries from the border of the People’s 
Republic of China (PRC) and the Kyrgyz Republic to Wuqia County south of the Tianshan 
Mountains. From north to south, the road alignment passes through tablelands, mountain terrain, 
and hilly areas, dropping from an attitude of 3,500 meters (m) in Torugart to 1,500 m in Wuqia. The 
alignment traverses three major rivers: the Suxueke, Targate, and Qiakemake. The bedrock along 
the alignment includes shale, conglomerate and cretaceous sandstone. The alignment traverses 
class VII, VIII, and IX earthquake zones in the sections kilometer (K)0–K26, K26–K87, and K87–
K110 with peak accelerated speeds of 0.2 g, 0.3 g, and 0.4 g, respectively. Soils in the project area 
include subalpine steppe soil, calcinated clays, and brown desert soils. The subproject is located in 
a cool temperate zone with moderate temperatures. The area is mostly dry and cold with annual 
rainfall of 240 millimeters (mm). Annual evaporation is 328.5 mm. From north to south, the annual 
average temperature ranges from -3.4 oC to 7.1 oC and the frost depth ranges from 1.5 m to 3.2 m. 
The water quality of the Qiakemake River meets the national class II surface water standard. Due 
to the general lack of industry and low population density, the baseline current ambient air quality is 
of relatively high quality.  
 
3. Biological Environment. The road is located in desert steppe prone to soil erosion. The 
high attitude and dry climate support relatively little vegetation. Wind erosion and overgrazing have 
caused a reduction in annual grass production from 1,800 kilograms per hectare (kg/ha) to 600 
kg/ha, green coverage rate from 50–60% to 10–20%, and soil organic matter from 5.75% to 2.53%. 
Common flora species in the sub-project area include Xinjiang Leucopoa olgae, Sphagnicola, 
Seriphidium rhodanthum, Stipa breviflora, Kalidium schrenkianum, and Salsola junatovii. Poplar 
and willow trees have been planted in residential areas. Fauna species generally present in the 
area include sand lizard, field mouse, and Mongolia rabbit. Bird species include pheasant, dove, 

                                                 
9 Environmental Protection Center, Ministry of Communications. September 2006. Draft Environmental Impact 

Assessment Report for Wuqia to Torugart Road. 
10 The border road EIA will not require approval by the State Environmental Protection Agency. 
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cooer, sparrow, and crow. Local EPBs indicated that the only known protected or endangered 
species of flora or fauna in the vicinity of the alignment is Tamarix ramosissima, a provincial-level 
class III protected plant. Land use in the project area is mainly desert grazing and none, which 
account for 98.0% in Tuoyun township and 97.6% in Bayinbuluti township. Crops include wheat, 
corn, rape, highland barley, and beans. 
 
4. Socioeconomic Environment. The road connects the PRC with the Kyrgyz Republic at 
Torugart. The reported volume of imports to the PRC was 30,000 tons (t) and of exports 130,000 t 
in 2002. The alignment passes through Tuoyun township (population 2,597) and Bayinbuluti 
township (population 1,367). Kyrgyz account for 73% of the population and Uygurs 17%. The main 
commercial activity is sheep herding. In 2004, the total livestock count was 38,449 in Tuoyun and 
28,509 in Bayinbuluti. The average annual per capita income is about CNY1,400. Both townships 
have a clinic and school. There are five burial grounds belonging to county protected cultural relic 
units along the project road and more than 100 tombs. 
 
5. Alternatives. The current road design includes 43 overflow pavement sections. An 
assessed alternative was to construct bridges over the overflow pavement sections. The 
alternative of using the existing system was not accepted due to potential traffic disruption and 
continuing pavement degradation. The decision to construct the bridges considered (i) reduced 
impact on water quality, (ii) low waste disposal requirements, and (iii) reduced potential for soil 
erosion. For the Qiakemake Bridge, at K60+962, the two alternatives were to improve the existing 
bridge or construct a realignment and build a new bridge. Improving the existing bridge was 
selected for its comparatively lower impact on vegetation, waste generation, potential for soil 
erosion, and cost.  
 
B. Anticipated Environmental Impacts and Mitigation Measures 
 
6. Construction on the border road will be limited to upgrading and widening, with no 
construction of new alignments. The many impacts and mitigation measures for the border road 
are the same as for the Korla to Kuqa alignment. Where the impacts and mitigation measures are 
the same, they are not repeated in this section but are included in the outline environmental 
management plan (Appendix 3). Where impacts and mitigation measures are different, they are 
detailed in the following sections.  
 
7. Soil. The border road will require earthworks with over 319,235 cubic meters (m3) of fill for 
the road sub-grade, which will be sourced predominantly from adjacent borrow pits. All borrow 
areas will be rehabilitated after use. The feasibility report has identified 34 borrow pits with a total 
capacity of 2.30 million m3 earthworks, which is significantly higher than the required fill volume. Of 
these, borrow pits 9, 10, 23, 25, and 26 are located close to cultural sites (tombs) and will not be 
utilized. Five concrete and asphalt-mixing sites have been identified in the feasibility report. All of 
them are in areas where green cover is less than 5% and far from residential areas. However, the 
sites at K55+020 and K80+700 are close to a water body and will be used. Additionally, temporary 
access roads will be constructed to the borrow pits. The construction detour, concrete-mixing site, 
and other temporary engineering needs will require temporary acquisition of 678 ha.  
 
8. Air Quality. As the population density along the alignment is very low and all the sites for 
aggregate preparation, concrete mixing, asphalt mixing are sufficiently removed from residential 
areas, impact on local residents will be minimal. All construction sites with potential dust nuisance 
will be wetted, especially in village areas.  
 
9. Water Quality. The border road traverses along the Torugart River in the section K0-K30 
and the Tuodaliya River at the section of K30-K61. The possibility exists of groundwater and 
surface water contamination with the domestic sewage from work camps and oil leakage from 
washing vehicles and machinery and the improper utilization or storage of construction materials. 
Work camps, concrete and asphalt-mixing plants, and material storage sites will be located at least 
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200 m away from the watercourses. Waste water from vehicle maintenance and washdown areas 
will be passed through a sedimentation pond. All oily wastewater will be passed through an oil 
separator. A protocol for handling construction materials (e.g., storage away from watercourses 
and the provision of retention areas to contain accidental spills of toxic, hazardous, and harmful 
construction materials such as caustic and acidic substances, oil and petroleum products, and 
asphalt materials) will be prepared and implemented.  
 
10. Noise. A significant increase in noise is expected temporarily during construction. Traffic 
noise modeling for potential impacts at 14 noise-sensitive sites was undertaken for the years 2009, 
2015, and 2023. All sites are predicted to meet the noise standard by 2009. By 2015, noise at the 
Bayinbuluti clinic is expected to exceed the standard by 1.8 decibels (measured in audible noise 
bands) (dB[A]) and at  No. 6 village by 0.8 dB(A). Double-glazing will be installed in the windows in 
the clinic and a high wall will be built along the village. By the year 2023, noise at 5 sites is 
expected to exceed the standards by more than 3 dB(A). Regular noise monitoring will be 
undertaken at these sites, and appropriate mitigation measures will be taken as necessary. 
 
11. Flora and Fauna. The border road alignment does not cross any protected areas or old-
growth forests. The border road does not intersect with forested areas, but some trees planted 
along the sides of the road will require removal during road widening. The sub-project will acquire 
2.56 ha of grassland and 8.15 ha of riverbed. A total of approximately 535 trees (0.12 ha) will need 
to be removed. Trees with a trunk diameter of less than 5 centimeters will be relocated and trees 
removed will be replaced one-for-one.  
 
12. Cultural Sites. There are 116 tombs located along both sides of the border road, with the 
closest tomb located 10 m from the road. The border road will not significantly affect these tombs 
because no road widening is proposed along these sections. The tombs located relatively near the 
alignment at K17, K22, K52–K54, K70, K77–K78 will be fenced. Signs and information boards will 
be provided. No borrow, spoil, explosions, or excavation will be allowed near the tomb sites.  
 
13. Socioeconomic Conditions. The border road is located within the Border Management 
Precinct and has relatively low population density. Bringing in construction teams will increase the 
workload for border management. To mitigate this impact, the Regulation of National Boundaries 
and Borders Management of Xinjiang Uygur Autonomous Region will be followed. Necessary 
training on the regulations for entering the area will be provided to the construction workers. About 
12 ha of land will be permanently acquired, including 2.56 ha of grazing land and 1.20 ha of 
farmland. Two houses with an area of 137 square meters will be demolished. Compensation will be 
paid directly to the people losing land or property. Alternative housing will be made available to 
them before relocation takes place. The regional economy is generally expected to improve with 
better transport and increased efficiency, with benefits accruing to the local population. Improved 
access to consumer goods, healthcare, and other services will be beneficial to the local population. 
However, increased cross-border traffic has the potential to bring sexually transmitted diseases to 
adjacent communities.  
 
14. Induced Impacts. Increased cross-border traffic between the Kyrgyz Republic and the 
PRC will spur economic activity along the alignment and in towns and villages at either ends of the 
border road. Freight-handling facilities will be constructed in Wuqia village and on the Kyrgyz 
Republic side of the border. Service industry commercial facilities (e.g., restaurants, service 
stations, accommodation, etc.) will develop along the road.  
 
C. Environmental Management and Stakeholder Consultation 
 
15. Institutional arrangements for environmental management will be the same as for the Korla 
to Kuqa alignment. The Xinjiang Autonomous Region Communications Department (XCD) will be 
the Executing Agency for the border road component, and the Xinjiang Communications 
Construction Administration Bureau under XCD will be the Implementing Agency.  Environmental 
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mitigation and monitoring costs are included in Table 14. Specific environmental management 
requirements are included in the outline environmental management plan in Appendix 3.  
 
16. Information dissemination and public consultations were undertaken in July–August 2006 
during the preparation of the EIA for the border road. Meetings were held with county, district, and 
village committees and individual households affected by the Project, during which approximately 
50 questionnaires were distributed. Two consultation meetings were held with impacted villagers, 
with approximately 15 villagers in each meeting. General suggestions and comments from the 
effected people interviewed and the questionnaires received included the points that (i) safety 
should be improved by correcting blind bends, (ii) proper compensation should be provided where 
applicable, (iii) trees should be planted along the alignment, and (iv) dust reduction is considered a 
major benefit from the project. This feedback is being considered in the detailed design. 
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RURAL ROADS ENVIRONMENTAL ASSESSMENT 
 

A. Introduction 
 
1. The rural roads component of the Xinjiang Regional Road Improvement Project (the Project) 
consists of upgrading and constructing three rural roads totaling about 193 kilometer (km) in 
length. The locations of the rural roads are shown on Map 1. The roads were selected on the basis 
of community need, population served, and the presence of poor and very poor families. About 
51,000 people will be served by these improvements. The environmental assessment of the rural 
roads component was carried out by the project preparatory technical assistance consultants in 
September–October 2006 and is anticipated to form the basis for the assessment to meet the 
environmental assessment regulations of the People’s Republic of China (PRC), which have yet to 
be completed. Brief descriptions of the work for each Project road are provided below. 
 

(i) Rural Road 1, Kuqa County: Wuqia Town to Dunduotan Township. Located in 
Kuqa County, the road from Wuqia to Dunkuotan will be upgraded from a class IV 
seasonal road to a class IV all-weather bitumen road, including improvements to 
alignment and drainage. The road passes though Wuqia town, Keqilike farm, and 
Dunkuotan township. The length of this road is 30 km, with some sections in good 
condition. Work will focus on improving 15 km of the road where the pavement is in 
poor condition. Rehabilitation works are scheduled to commence in 2007.  

 
(ii) Rural Road 2, Qiemo County: New Long March Bridge at G315 to Aqiang 

Township. The road will be upgraded from gravel to class IV bitumen, including 
improvements to alignment and drainage. This road is the only route that connects 
Aqiang township with Qiemo town, from which the people of Aqiang township get 
their necessities. The road is also the main access route for the Xinjiang Yuantai 
Mining Industry Company, Limited. Currently, the condition of the road is too poor 
for small cars. Rehabilitation will improve the road surface and reduce vehicle 
operating costs and travel time, thereby promoting local economic development and 
alleviating poverty. The length of the road is 73 km. 

 
(iii) Rural Road 3, Qiemo County: Sutant Maintenance Office at G315 to 

Aoyiyayilake Township. The road will be upgraded from gravel to class IV 
bitumen, including improvements to alignment and drainage. It is the only route for 
the people of Aoyiyayilake township to the county town. The Project will connect 
Aoyiyayilake township with national highways G315 and Qiemo county town. Cars 
cannot currently travel on the road because of its poor condition. The Project will 
improve the road surface and reduce vehicle operating costs and travel time, 
thereby promoting local economic development and alleviating poverty. The length 
of the road is 90 km. 

 
2. Construction work for rural roads 1 and 2 will consist of upgrading existing alignments. 
Construction for rural road 3 will include rehabilitating the existing alignment as well as newly 
constructing approximately 40 km. The rural roads will improve access to rural areas. Without the 
improvements to be implemented under the Project, these areas will continue to incur high 
transportation costs from poor road conditions and lack access during the flood season. Moreover, 
not improving the roads would place constraints to varying extents on the provision of health and 
education services to communities in the project area. The Project will be implemented by the 
Highway Construction Administration Bureau of the Xinjiang Autonomous Region Communications 
Department. 
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B. Description of the Environment 
 
3. Physical Environment. Rural road 1 is located in the plains region in southern Kuqa 
County, between the Tarim Basin and the Tianshan Mountains. According to the Seismic Ground 
Motion Parameter Zonation Map of China (GB 18306-2001), issued by China Earthquake 
Administration, the peak accelerated speed for the alignment is 0.20 g. The alignment is located 
predominantly on deep alluvial soils of sandy gravel. Rural roads 2 and 3 are located in southern 
and southwestern Qiemo County, an oasis and plains area between the southern edge of the 
Taklamakan Desert and the Kunlun Mountains. Some sections of the road alignment are within the 
desert floodplain. The road alignment is in the VIII earthquake zone.  
 
4. The roads are located in a warm, arid desert climate zone with low rainfall and high 
evaporation. The average annual rainfall is 64.5 mm in the Kuqa County and 24.3 mm in the 
Qiemo County, occurring mostly from May to August. The annual average temperature is about 
11.0°C, and the temperature can reach 41.5°C, which presents a technical challenge for road 
pavement design. Materials need to be selected to prevent frost heave in winter and deformation 
from high temperatures in summer.  There are no industrial sources of air pollution along the rural 
roads, but dust is raised by vehicles. The Kuqa road will cross 32 irrigation ditches, and the New 
Long March Bridge to Aqiang road will cross one small stream. There is generally little noise along 
the rural roads, though background noise is high at roadside bazaars in township centers.  
 
5. Ecological Environment. Vegetation along rural road 1 includes poplar, elm, oleaster, and 
Populus euphratica trees, the last being a protected species. The main crops include wheat and 
cotton. Fruits grown include pear, apple, grape, apricot, date, and pomegranate. Vegetation along 
rural road 2 consists of desert plants including Pseudalhagi desv., Tamarix ramosissima Ledeb., 
Halogeton glomeratus, and Ephedra przewalskii. T. ramosissima Ledeb. is a provincial-level class 
III protected species. The major agricultural products are pasturage, highland barley, and potatoes. 
No fruit trees are planted in the project area. Vegetation along rural road 2 consists of Populus 
euphratica trees and the desert species listed above. P. euphratica is a national class III protected 
species, and T. ramosissima Ledeb. is a provincial-level class III protected species. There is no 
farmland along the two local roads in Qiemo County except at the ending points at Aqiang 
township and Aoyiyayilake township, where wheat, highland barley, alfalfa, and beans are grown. 
No fruit trees are planted in the project area. Fauna along rural road 1 is similar to that of the Korla 
to Kuqa expressway. Fauna along rural roads 2 and 3 includes argal, goral, and wolf. Local EPBs 
indicated that there are no protected or endangered fauna species in the area adjacent to rural 
road 2 and 3.  
 
6. Sociocultural Environment. The project area is predominantly rural with serious erosion, 
limited infrastructure, and harsh climatic conditions. The economy is primarily based on agriculture 
and herding.  
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Table A2.1: Key Social and Economic Indicators  
Rural Road 1 Project Area 

Description Unit Wuqia Kelik farm Seed farm Dunkuotan
A. Population      
1. Total households household 5,469 181 640 3,683 
2. Total population  person 25,386 629 2,714 15,175 
B. Total Agricultural Economic Income CNY10,000 13,284 ND ND 11,617 
1.Agriculture CNY10,000 3,657 ND ND 9,421 
2. Forestry and fruit  CNY10,000 1,092 ND ND 183 
3. Animal husbandry CNY10,000 5,901 ND ND 1,635 
4. Industry CNY10,000 480 ND ND 41 
5. Construction  CNY10,000 498 ND ND 64 
6. Transportation  CNY10,000 309 ND ND 104 
7. Commerce and catering CNY10,000 420 ND ND 26 
8. Services  CNY10,000 690 ND ND 86 
9. Others  CNY10,000 237 ND ND 57 
C. Agricultural Production      
1. Cultivated land area mu 34,902 18,700 6,500 81,367 
2. Cultivated land area per farmer mu 1.37 29.73 2.42 5.36 
3. Average annual farmer or herdsman income CNY 3,803 9310 2,698 4,282 
CNY = Chinese yuan, mu = 1/15 hectare, ND = no data. 
Source: EMDP report, 2006. 

 
Table A2.2: Key Social and Economic Indicators  

Rural Roads 2 and 3 (Qiemo Project Area) 
Aoyiyayilake Township Aqiang Township 

Description Unit Whole 
Township 

Aoyiyayilake 
Village 

Whole 
Township 

Aqiang 
Village 

A. Population      
1. Total households Household 299 74 303 174 
2. Total population  person 1249 317 1516 868 

Of which, agriculture/percentage Person/% 1,249/100 317/100 1,465/96.94 841/96.89 
Of which, minority/percentage Person/% 1,249/100 317/100 1,516/100 868/100 

B. Total agricultural economic income CNY10,000 290.74 90.38 212.99 138.95 
Agriculture CNY10,000 35.16 9.95 52.25 34.24 
Forestry and fruit  CNY10,000     
Animal husbandry CNY10,000 250.02 68.69 125.40 82.16 
Industry CNY10,000   4.02 2.63 
Construction  CNY10,000     
Transportation  CNY10,000 2.00 0.60 2.93 1.89 
Commerce and Catering CNY10,000 1.40 0.55 6.90 4.52 
Services CNY10,000   3.70 2.38 
Others CNY10,000 2.16 0.58 17.79 11.13 
C. Agricultural production      
1. Cultivated land area hectare 178  190  
2. Forage grass area hectare 24  95.1  
3. Natural grassland area CNY10,000 12.5  8.7  
4. Cultivated land area per capita for farmer hectare 0.02  0.06  
5. Average annual income for farmer CNY 56.5 63.4 56.7 63.3 
Source: EMDP report, 2006. 

 
C. Environmental Impacts and Mitigation Measures 
 
7. The proposed work on rural roads is predominantly upgrading of existing alignments, with 
the exception of 40 km of new road for rural road 3. The rural roads will not pass through 
environmentally sensitive areas such as a cultural heritage sites, environmentally protected areas, 
water sources, or wetlands. The environmental benefits from the road upgrades will include 
reduced dust as the roads will be sealed. The improved roads will reduce poverty and improve the 
quality of life by (i) providing reliable access to larger centers with medical and market facilities, (ii) 
reducing the cost of transportation for the poorer segment of the affected population, and (iii) 
reducing the transport component of the costs of goods and services. 



Appendix 2 28 

8. The following environmental impacts during construction have been identified: 
(i) erosion and instability from cut faces, quarries, and borrow pits associated with road 

widening and realignment; 
(ii) erosion of land downstream of the road receiving concentrated outflow carried by 

drainage structures; 
(iii) erosion and impairment of downstream water quality from disposal of cut spoil; 
(iv) damage to vegetation and trees through road widening; 
(v) damage to vegetated land within or adjacent to the roads’ right-of-way from 

clearance, material extraction, dumping of cut spoil, quarries, and borrow pits;  
(vi) damage to irrigation structures from road works; 
(vii) construction and traffic-related noise and dust impacts in village areas; 
(viii) ground and surface water contamination by oil, grease, fuel, bitumen, etc.; 
(ix) environmental and social disruption from the establishment of construction camps; 

and 
(x) acquisition of land and displacement of households, shops, and crops. 
 

9. Rural Road 1 (Wuqia–Dunkuotan). The road will cross 32 irrigation ditches. Irrigation is a 
critical element in crop production. Any interruption of irrigation water flow during construction, or 
any permanent alteration of these flows, will have a direct impact on crop production. Component 
design will be undertaken in consultation with county water resources and agriculture bureaus and 
take into account natural and manmade drainage features in the area. Upgrading the existing road 
presents the opportunity to improve the size and location of some of the current drainage 
structures. Irrigation and drainage channel diversion and reconstruction works will be completed 
prior to road construction, before the growing season starts, and be based on consultation with 
relevant stakeholders. The road alignment will pass by a number of residential areas, including five 
schools with a total of 3,100 students. Although higher rural traffic volumes are not expected to 
cause noise exceeding standards at these sensitive sites, noise will be monitored at them to 
ensure compliance to local standards. If standards are exceeded, mitigation measures, such as 
double-glazed windows or a high wall, shall be undertaken.  
 
10. Rural Road 2 (G315 New Long March Bridge to Aqiang Township). At kilometer (K)25 
the alignment passes through an area with relatively dense vegetation. Mitigation measures to 
prevent impact on flora in this area will include minimizing vegetation clearance and locating 
construction camps, borrow pits, etc. away from it. At K68, there are irrigated grazing areas that 
should be protected. Protection measures will include minimizing encroachment on this area and 
constructing camps, borrow pits, etc. away from it. There are flooding culverts located at K5, K42–
K44, K62, K67, K71 and one river at K73.2. Special attention will be taken during construction to 
prevent soil erosion and ensure that the culverts remain unblocked. Construction camps and 
material and waste storages sites will be located away from these areas. While the rehabilitation 
works will not encroach on adjacent flora, borrow pits and access roads may impact Tamarix 
ramosissima Ledeb., which is provincial-level class III protected species. Proposed sites for borrow 
pits and access roads will be surveyed prior to construction to avoid areas with stands of T. 
ramosissima Ledeb. 
 
11. Rural Road 3 (G315 Sutang to Aoyiyayilake Township). The road alignment will pass by 
an area forested with Populus euphratica in section K0–K8 and then pass through a desert area 
including some sections of desert floodplain. To mitigate impacts on the P. euphratica at K0–K8, 
no borrow, spoil, work camps, or material storage will be allowed in this area. Construction workers 
will be trained regarding protection of P. euphratica. Section K50–K90 will consist of new 
construction in the desert area where Tamarix ramosissima Ledeb., a provincial-level class III 
protected species, is common. All of the T. ramosissima Ledeb. within the right-of-way will be 
relocated. Construction workers will be trained regarding the protection of T. ramosissima Ledeb. 
On the desert floodplain, the road will incorporate design to minimize soil erosion. 
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D. Environmental Management Plan and Public Consultation 
 
12. The environmental management plan will be prepared and implemented in accordance with 
Section VII of the summary environmental impact assessment. During site visits, consultations 
were held with (i) affected villagers; (ii) Kuqa and Qiemo county governments; and (iii) local 
communication departments and bureaus responsible for environmental protection, water 
resources, agricultural, forests, and culture. Most people interviewed indicated that they did not 
have environmental concerns regarding the upgrading of the rural roads and expressed support as 
it will reduce dust. 
 
E. Conclusions 
 
13. The rural roads component of the Project consists of upgrading about 153 km of three 
roads and constructing about 40 km of one of them. Rural road 1 is located in Kuqa County, and 
rural roads 2 and 3 are located in Qiema County. The roads were selected on the basis of 
community need, population served, and the presence of poor and very poor families. The 
population served by these improvements is about 51,000 people. Improving and sealing road 
surfaces will reduce negative impacts such as dust and erosion. The roads will provide significant 
benefits to affected villagers such as improved access to health and education services. The main 
environmental impacts from the component consist of (i) noise in residential areas along rural road 
1; (ii) impact on irrigation canals along rural road 1; (iii) impact on flora, particularly on Tamarix 
ramosissima Ledeb. along rural road 1 and Populus euphratica and T. ramosissima Ledeb. along 
rural road 3; and (iv) potential to increase soil erosion. Potential environmental impacts have been 
identified and measures developed to mitigate them. It is anticipated that the adverse 
environmental impacts of these project components can be minimized to acceptable levels through 
the implementation of adequately funded environmental management activities.  



OUTLINE ENVIRONMENTAL MANAGEMENT PLAN  
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Responsibility Environmental 

Impact/Issue 
Mitigation Measures 

 
Budget 

(Table 14) 
Location Time Frame 

Implementation Supervision 
A. Pre-Construction Phase 
General: XCCAB will prepare a detailed, executable EMP based on the outline EMP, which will be included in the civil works bidding and contract documents. 
1. Soil erosion  The SEPP has been prepared using the feasibility study data and 

now needs to be updated to match the detailed design, such that 
erosion protection actions match the planned construction 
activities. 

Not 
applicable 

Throughout 
the project 
corridor 

Detailed design 
stage 

XWRRI XCCAB and 
approval by 
MOWR 

2. Environmental 
specifications for 
contractor in bid-
documents; 
environmental 
clauses in 
contracts and loan 
covenants 

(i) Prepare an environment section in the terms of reference for 
bidders. 
(ii) Prepare a bid evaluations section for environmental issues 
according to the ADB bid evaluation format. 
(iii) Prepare environmental contract clauses for contractors, 
namely the conditions of special application, e.g., reference EMP 
and monitoring table. 
(iv) Prepare covenants for the Loan Agreement that requires EMP 
implementation and monitoring and legally binds XCD to 
implement it and be able to show proof with a mitigation 
completion report. 

Not 
applicable 

Entire 
project 

Before construction 
begins 

XCCAB and 
consultant  

XCD and 
XCCAB  

3. Environmental 
awareness training 

Training of construction staff in environment protection, cultural 
relic protection, waste management, health and safety, and wild 
animal and tree protection, especially of the Tarim hare and poplar 
tree 

Item A.6 At XCCAB Before construction 
starts 

XCCAB with 
supervision 
consultants 

XCD  

4. Removal of 
trees 

(i) Before clearing vegetation, contractors must prepare a 
vegetation replanting layout on a topography map of the site (e.g., 
detailed design base map), showing replanting areas, type of 
plantings, and the maintenance program to be undertaken, using 
the SEPP as a guide. 
(ii)Trees will be removed from the right-of-way before 
commencement of construction but only after consultation with the 
county and securing a permit from Korla, Luntai, and Kuqa 
counties. 

Item B Throughout 
the project 
corridor 

Before 
groundbreaking for 
construction 

XCCAB and 
contractors in 
consultation 
with local 
forestry 
departments 
and 
communities 

XCD and 
approval by 
county forest 
bureaus 

5. Relocation of 
irrigation systems 

The relocation of irrigation canals shall be discussed and agreed 
with village committees and county WRBs prior to commencement 
of construction. 

Item B Any 
irrigation 
system 
affected by 
construction 

Before construction 
starts and before 
the cropping 
season gets 
underway 

County 
communications 
departments 
and XCCAB 

XCCAB in 
cooperation with 
local community 
committees and 
county WRBs 

6. Relocation of 
ancestral graves 

Community meetings to be held to locate graves and identify 
relocation sites. 

Item A.8 To be 
located as 
part of 
detailed 
design 

Detailed design 
stage; relocation to 
occur prior to 
construction 

County 
communications 
departments  

XCCAB with 
local 
communities 
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Responsibility Environmental 
Impact/Issue 

Mitigation Measures 
 

Budget 
(Table 14) 

Location Time Frame 

Implementation Supervision 
7. Identification of 
borrow pits 

During detailed design, borrow pits need to be identified. (Note: 
Borrow pits 9, 10, 18, 21, 23, 25, 26, 27 and 29 identified in the 
feasibility report are not considered suitable.)  

Item B Throughout 
the project 
corridor 

Detailed design 
stage 

XDI XCCAB 

8. Identification of 
concrete-mixing 
sites 

During detailed design, suitable locations for the concrete-mixing 
sites need to be confirmed. (Note: Sites at K55+20 and K80+700 
identified in the feasibility study are close to a water body and 
should be relocated.) 

Not 
applicable 

Concrete-
mixing sites 

Detailed design 
stage 

XDI XCCAB 

B. Construction Phase 
General: Using this table as a basis, each contractor will prepare a mitigation timetable and monitoring checklist to be used throughout the work as a compliance 
monitoring report.   
1. Soil 
a. Loss of topsoil (i) Topsoil from all areas to be permanently covered shall be 

stripped and stored in stockpiles not higher than 2 m. Maintenance 
of the stockpiles will be in accordance with the SEPP. 
(ii) Topsoil will be returned to rehabilitate disturbed areas and cut 
slopes. Excess topsoil will be distributed to the local community. 

Item B Throughout 
the project 
corridor and 
all borrow 
and spoil 
areas 

During construction Contractors XCCAB with 
assistance from 
county WRBs  

b. Compaction of 
soil 

Construction vehicles and equipment shall move or be stationed 
only in designated areas. While operating on temporarily acquired 
land for traffic detours, storage, material handling, or any other 
construction-related or incidental activities, topsoil from agricultural 
land will be preserved as per clause 2.1.1.   

Item B In project 
corridor and 
all 
temporarily 
used areas 

During construction Contractor CCE of XCCAB 
with assistance 
from WRBs 

c. Haphazard 
borrowing of rock 

(i) Borrowing within the right-of-way is prohibited. Rock made 
available by excavation, e.g., of sub-grades and roadside drains 
as per the design, may be used if the material is suitable, subject 
to approval of XCCAB. 
(ii) Rock quarry sites are identified in the feasibility study. Prior to 
using these sites, the contractor will prepare a summary sheet 
describing details on excavation and materials processing, 
handling, and transporting and define, in point form, planned 
environmental impacts mitigation. 
(iii) The contractor shall facilitate inspection of all borrow areas by 
XEPB and WRB, and satisfy XCCAB that operations comply with 
the SEPP. Noncompliance shall be made good by the contractor, 
as directed by XCCAB or the local WRB, at the contractors’ own 
cost. 

Item B Throughout 
project 
corridor and 
all 
construction 
sites 

During construction Contractor 
 
 
 
Contractor 
 
 
 
 
Contractor 

XCCAB 
 
 
 
XCCAB with 
assistance from  
county EPBs 
and WRBs 
 
XCCAB 

d. Borrow Areas  Borrow pits shall be rehabilitated as per SEPP.  Item B All borrow 
areas 

During construction Contractor XCCAB and 
county WRBs 

e. Soil Erosion One or more of the following measures should be applied to 
control erosion: berms, dikes, sediment basins, fiber mats, mulch, 
grass, and slope drains. All temporary measures and their 
maintenance will be a part of the earthworks, and costs should be 

Item B Within 
construction 
corridor and 
all 

During construction Contractor XCCAB with 
assistance from 
county EPBs 
and WRBs 
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Responsibility Environmental 
Impact/Issue 

Mitigation Measures 
 

Budget 
(Table 14) 

Location Time Frame 

Implementation Supervision 
included in the contractors’ bids, based on criteria in the bid terms 
of reference, as a separately costed item. 

construction  
and work 
sites 

f. Contamination of 
soil by fuel and 
lubricants 

(i) Vehicle and equipment maintenance and refueling shall be 
carried out such that spilled materials do not seep into the soil. An 
oil interceptor will be provided for wash down and refueling areas. 
Fuel storage sites shall have adequate dikes to contain spills. All 
spilled materials and contaminated earth shall be collected and 
disposed off according to XEPB guidelines. 
(ii) Fuel storage and refilling areas shall be located at least 300 m 
from all cross drainage structures and important water bodies. 
(iii) In all fuel storage and refueling areas, particularly if located on 
agricultural land or in areas supporting vegetation, topsoil shall be 
stripped, stockpiled, and returned after completion of refueling 
activities as per clause 2.1.2. 
(iv) Oil traps will be provided for service areas and toll stations.  

Item B Throughout 
project 
corridors, all 
access 
roads, sites 
temporarily 
acquired, 
and all 
borrow 
areas 

During construction Contractor XCCAB in 
cooperation with 
XEPB and 
county EPBs 

g. Contamination 
of soil by 
construction 
materials wastes 

(i) All waste material shall be removed from sites, and sites shall 
be fully cleaned before transfer to the operating unit. This will be 
certified by XCCAB after inspection by county EPBs.  
(ii) Fuel storage and hazardous waste and materials storage areas 
shall have adequate secondary containment to contain spills. All 
spilled materials and contaminated soils shall be collected and 
disposed of according to XEPB guidelines.  

Item B Throughout 
project 
corridors, all 
access 
roads, sites 
temporarily 
acquired, 
and all 
borrow and 
spoil areas 

During construction Contractor with 
monitoring 
either by 
contractor or 
consultant 

XCCAB with 
assistance from  
county EPBs  

2.  Water Resources 
a. Alteration of 
drainage 

(i) In sections along watercourses and areas close to cross-
drainage channels, earth, stone, or any other construction 
materials shall be properly disposed of so as not to block the flow 
and drainage of water. 
(ii) All necessary measures shall be taken to prevent construction 
activities from impeding cross drainage.  
(iii) Temporary irrigation and drainage systems should be built 
before the permanent drainage system is blocked or removed as 
part of construction. 
(iv) In addition to the design requirements for peak flood levels, the 
contractor shall take all measures necessary and directed by the 
XCCAB to prevent temporary or permanent flooding of the site or 
any adjacent area. 

Item B Throughout 
project 
corridor 

During construction Contractor XCCAB  

b. Silting of water 
bodies during 

Erosion-prevention measures will be conducted in accordance 
with the SEPP and the EIA to minimize silting of water bodies. All 

Item B Throughout 
project 

During construction Contractor with 
monitoring 

XCCAB with 
assistance from 
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Responsibility Environmental 
Impact/Issue 

Mitigation Measures 
 

Budget 
(Table 14) 

Location Time Frame 

Implementation Supervision 
construction construction areas should have siltation fences to protect rivers 

from erosion and silt. 
corridor, 
including 
borrow pits 

assistance from 
the EMSs  

XEPB 

c. Contamination 
from spillage of 
hazardous waste 
and materials 

Hazardous waste and materials shall be appropriately stored in 
accordance with PRC standards, including secondary 
containment. Hazardous wastes shall be collected and disposed 
by licensed contractors. Disposal sites shall be approved by 
XCCAB and local EPBs.   

Item A.3 Throughout 
project 
corridors 
and at all 
worksites 

During construction Contractor XCCAB with 
assistance from 
EPBs 

d. Disposal of 
septic waste from 
worker camps and 
workshop 
wastewater  

(i) Maintenance workshop wastewater will be treated to PRC 
discharge standards. All oily wastewater will be passed through an 
oil interceptor. Where possible, wastewater will be discharged to 
municipal treatment systems.  
(ii) The sewage system for the construction camps shall be 
properly designed, built, and operated to prevent pollution of 
groundwater or adjacent watercourses. 

Item A.3 Maintenance 
workshops 
and workers’ 
camps  

During 
establishment, 
operation, and 
dismantling of 
workers’ camps 

Contractor XCCAB and  
local EPBs 

3.  Air Quality 
a. Generation of 
dust 
 

(i) All vehicles delivering granular and/or fine materials to sites 
shall be covered to avoid spillage. 
(ii) Material storage sites should be 300 m away from the 
residential area and covered with canvas or sprayed with water if 
possible and feasible. 
(iii) Water will be sprayed on the construction sites and major 
feeder roads during the dry season as directed by the supervision 
engineer. 
(iv) Asphalt-mixing plants should be sited at least 500 m downwind 
from the nearest habitation. 
(v) All earthworks shall be conducted in a manner to minimize the 
generation of dust. 
(vi) Concrete-batching plants and crushing plants shall be sited at 
least 300 m from the nearest habitation and fitted with dust 
extraction units in compliance with PRC and local standards.  
(vii) Where practical, dust-screening vegetation will be planted 
along the perimeter of all existing roadside crushers. 

Item A.2 Throughout 
project 
corridors, all 
access 
roads, sites 
temporarily 
acquired, 
and all 
borrow 
areas 

During construction Contractor with 
monitoring 
assistance from 
county EMSs  

XCCAB and 
XCD with 
assistance from 
XEPB and 
county EPBs 

b. Emissions from 
construction 
vehicles and 
equipment 

All vehicles and equipment used in construction shall be regularly 
maintained and correctly operated to minimize exhaust emissions.  

Item A.2 Throughout 
project 
corridor  

During construction Contractor with 
monitoring 
assistance from 
EMSs 

XCCAB and 
XCD with 
assistance from 
XEPB and 
county EPBs 

4.  Noise Pollution 
a. Noise from 
vehicles, plants, 
and equipment 

(i) Plants and equipment used in construction, including the 
aggregate-crushing plants, shall strictly conform to PRC and local 
noise standards, i.e., GB 12523-90, by applying good 

Item A.1 Throughout 
project 
corridor, all 

During construction Contractor with 
monitoring 
assistance from 

XCCAB and 
XCD with 
assistance from 
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Responsibility Environmental 
Impact/Issue 

Mitigation Measures 
 

Budget 
(Table 14) 

Location Time Frame 

Implementation Supervision 
housekeeping and maintenance practices at all times. 
(ii) Within 200 m of the nearest habitation, noisy construction work 
such as crushing, concrete mixing and batching, mechanical 
compaction, etc., will be stopped between 24:00 and 09:00 hours. 
(iii) At schools, loud construction activities with sustained noise 
levels exceeding 80 dB(A) will be restricted to hours when classes 
are not in session.  
(iv) The movement of heavy vehicles along urban and village 
roads should be restricted. In the event that nighttime 
transportation is necessary, vehicle speeds will be restricted to 
less than 30 km/h with no sounding of horns allowed. 
(v) When construction causing vibrations is undertaken near the 
villages of Ku’erchu, Mazhabake, Suirunleke, and Duolaitige, 
special inspections should be carried out on nearby earthen 
houses. 

access 
roads, sites 
temporarily 
acquired, 
and all 
borrow 
areas 

EMSs XEPB  

b. Erection of 
noise attenuation 
structures 

At nominated sensitive sites, noise levels should be monitored and 
mitigation measures implemented as detailed in the EIA.  

Item A.1 At 
nominated 
sites as 
designated 
in the EIA 

Before closure of 
the construction 
sites 

Contractor with 
monitoring 
assistance from 
EMSs 

XCCAB, and 
XCD with 
assistance from 
XEPB 

5.  Impact on Flora 
a. Loss of or 
damage to flora 

(i) All works shall be carried out in such a fashion that damage or 
disruption to flora is minimized. Trees or shrubs will be felled or 
removed only if they impinge directly on the permanent works or 
necessary temporary works, and only with prior approval from the 
CCE of XCCAB and clearance from the forestry department.  
(ii) It is prohibited to borrow soil from or dump spoil on farmlands 
directly adjoining the road corridor or outside those areas 
nominated in the construction design drawings and SEPP.  
(iii) Compensatory planting shall be undertaken in accordance with 
the forest compensation action plan. The contractor, XCCAB, and 
the local forestry bureaus will be responsible for implementing and 
monitoring the action plan.  
(e) The 22 Populus euphratica trees at section K544K547 shall be 
strictly protected from cutting. 
(iv) All of the Tamarix ramosissima trees within the right-of-way of 
the border road will be relocated, while others in the project area 
will be signposted. 

Item A.8 Entire 
project area 

During construction Contractor, 
XCCAB, and 
forestry bureaus

XCCAB, XHAB, 
and XCD with 
assistance from 
the forestry 
department 

6. Impact on Fauna 
a.Loss of and 
damage to fauna 

(a) Construction workers shall be trained on fauna protection, 
including protection of Tarim hare. Penalties for hunting shall be 
explained and enforced. 

Item A.2 Entire 
project area 

During construction Contractor CCE of XCCAB 
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Responsibility Environmental 
Impact/Issue 

Mitigation Measures 
 

Budget 
(Table 14) 

Location Time Frame 

Implementation Supervision 
7.  Disruption to Users 
a. Loss of access (i) Consultation with transport and security departments will occur 

to control traffic during construction. 
(ii) To minimize dust, noise, and impact on existing transport, 
haulage routes will be carefully planned and discussed with 
affected local communities. 
(iii) At all times, the contractor shall provide safe and convenient 
passage for vehicles, pedestrians, and livestock to and from side 
roads and property access roads connecting with the project road. 
(iv) To avoid loss of access to farmers’ fields, neighbors, and the 
local villages caused by the placement of the alignment, 
pedestrian underpasses will to be included into the design. 

Item D 
 
 
 

 

All project 
corridors 
and 
construction 
sites 

During construction Contractor XCCAB 

8.   Inappropriate Use of Hazardous and Toxic Materials 
a. Use of 
Hazardous and 
Toxic Materials 

Herbicides and other toxic chemicals shall be used strictly in 
accordance with the manufacturers’ instructions and according to 
PRC regulations. XCCAB shall be given at least 6 working days’ 
notice of the proposed use of any herbicide or toxic chemical. A 
register of all herbicides and other toxic chemicals delivered to the 
site shall be kept up to date by the contractor.  

Item D Entire 
construction 
corridor 

During construction Contractor XCCAB 

9.  Damage  and  Loss  to Cultural Relics 
a. Damage to 
cultural relics 

(i) Three cultural relic sites at K543–K545, K600+500, and K701 
will be fenced. Signs and information boards will be provided. No 
borrow is allowed from these areas.  
(ii) An archaeological impact action plan will be prepared and 
implemented for relics encountered during construction, in 
accordance with the pre-construction survey. Construction workers 
will be trained in the identification of relics and the requirements of 
the action plan.  
(iii) Five tomb sites along the border road at K17, K22, K52–K54, 
K70, K77–K78 should be fenced. Signs and information boards 
should be provided. No borrow, spoil, explosions, or excavation are 
allowed adjacent to the tomb areas. 

Item A.2 Entire 
corridor at 
work sites 

During construction Contractor with 
assistance of 
county CRBs 

XCCAB and 
XHAB with 
assistance of 
county CRBs 

C. Operation Phase 
General: The contractor will submit a mitigation completion report to XCD and XCCAB.  
a. Noise pollution (i) Noise pollution will be monitored at the six sites designated in 

the EIA and monitored quarterly during the 1st, 3rd, and 6th years of 
operation. If noise exceeds standards by 3dB(A) at any time, 
mitigation measures will be taken and monitoring continued.   
(ii) “No Horn Permitted” signs should be set at road sections near 
schools and hospitals. 
(iii) At access points to the expressway, random weighing of 
vehicles will occur to stop overloaded vehicles’ using the 

Operations 
budget 

Six 
designated 
sites  

Throughout 
operation phase. 

XCCAB with 
monitoring by 
EMSs 

XEMS and  
XCCAB 
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Responsibility Environmental 
Impact/Issue 

Mitigation Measures 
 

Budget 
(Table 14) 

Location Time Frame 

Implementation Supervision 
expressway. This should also discourage noisy vehicles from using 
the expressway. 

b. Accidents 
involving the 
handling and 
transport of 
hazardous and 
toxic materials  
 

(i) XCCAB shall enforce compliance regarding the transportation of 
hazardous materials. 
(ii) A spills-management plan will be prepared and relevant staff 
trained for emergency response.  
 

Operations 
budget 

All project 
corridors 
and 
surrounding 
areas 

Throughout 
operation phase 

XCCAB XCD, XEPB, 
and traffic police

c. Water pollution 
from sewage and 
garbage 

(i) Sewage will flow into septic tanks. Raw sewage will not be 
disposed of untreated into watercourses. 
(ii) Oil traps will be installed at vehicle maintenance areas and will 
be maintained and monitored regularly. 

Operations 
budget 

All service 
areas and 
toll gates 

Throughout 
operation phase 

Service  
station and toll 
operators 

XCCAB 

D.   Environmental Monitoring 
a. Environmental 
monitoring 

Monitoring will be conducted based on relevant specifications or 
standards issued by SEPA and using the schedule set out in the 
EIA.   

Item C Identified 
monitoring 
sites along 
alignment 

Throughout 
operating period as 
defined in the 
monitoring table 

XEMS and local 
EMSs 

XCCAB with 
technical input 
from XEPB 

E.  Border Road (Torugart to Wuqia County) 
General: Monitoring and mitigation measures for the border road will include those listed above and the following site-specific requirements.   
a. Impact from 
borrow pit 
construction 

Borrow pits 9, 10, 23, 25, and 26, as identified in the feasibility 
study, will be relocated as they are too close to cultural sites 
(tombs).  
 

Item E Borrow pits Construction Contractor Local EPB and 
XCCAB 

b. Impact from 
concrete and 
asphalt-mixing 
plants 

Five concrete and asphalt-mixing sites have been identified in the 
feasibility study, but the sites at K55+020 and K80+700 are too 
close to a water body and will be relocated. 
 

Item E Concrete and 
asphalt-mixing 
plants 

Construction Contractor Local EPB and 
XCCAB 

c. Noise Impact  During construction, a significant increase in noise is expected. By 
the year 2015, noise at the Bayinbuluti clinic is expected to exceed 
the standard by 1.8 dB(A), as it will in No. 6 village by 0.8 dB(A). 
Double-glazed windows will be installed in the clinic and a high wall 
will be built along the village. By the year 2023, noise at five sites is 
expected to exceed the standards by more than 3 dB(A). Regular 
noise monitoring will be undertaken at these sites and appropriate 
mitigation measures will be taken if necessary. 

Item E Noise 
sensitive 
locations 

Operation Contractor Local EPB and 
XCCAB 

d. Flora and fauna (i) Tamarix ramosissima is common in the section K525–K557, 
K570–K585, K605–K645, K667–K670, and K720–K725. All 
impacted T. ramosissima will be relocated. Construction workers 
will be trained regarding protection of T. ramosissima and the 
penalties for damaging the species.  
(ii) Trees with a trunk diameter of less than 5 centimeters will be 

Item E K525–K557, 
K570–K585, 
K605–K645, 
K667–K670, 
and K720–
K725 

Construction Contractor Local EPB and 
XCCAB 
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Responsibility Environmental 
Impact/Issue 

Mitigation Measures 
 

Budget 
(Table 14) 

Location Time Frame 

Implementation Supervision 
relocated, and trees removed will be replaced one-for-one.  

e. Cultural sites There are 116 tombs located along both sides of the border road, 
the closest tomb 10 m from the road. The tombs located relatively 
near the alignment at K17, K22, K52–K54, K70, K77–K78 will be 
fenced. Signs and information boards will be provided. No borrow, 
spoil, explosions, or excavation will be allowed near the tomb sites. 

Item E K17, K22, 
K52–K54, 
K70, K77–K78

Construction Contractor with 
assistance from 
county CRBs 

XCCAB and 
XHAB with 
assistance from 
county CRBs 

F.  Rural Roads 
General: Monitoring and mitigation measures for the rural roads will include those measures listed above and the following site-specific requirements.   
a. Rural Road 1 
(Wuqia–
Dunkuotan) 

(i) The road will cross 32 irrigation ditches, potentially affecting 
irrigation flows. Project design will be undertaken in consultation 
with county water resources and agriculture bureaus to take into 
account natural and manmade drainage features in the area. 
Diversions and reconstruction of irrigation and drainage channels 
will be completed prior to road construction, before the cropping 
season starts, and be based on consultation with relevant 
stakeholders. 
(ii) The road alignment will pass by a number of residential areas, 
including five schools with a total of 3,100 students. Although 
increases in rural traffic volumes are not anticipated to cause noise 
exceeding standards at these sensitive sites, noise will be 
monitored at sensitive sites to ensure compliance with local 
standards. If standards are exceeded, mitigation measures such as 
installing double-glazed windows or a high wall shall be 
undertaken. 

Item F Rural road 1 Construction and 
operation 

Contractor Local EPBs and 
XCCAB 

b. Rural Road 2 
(G315 New Long 
March Bridge to 
Aqiang Township) 

(i) At K25, the alignment passes through an area of relatively dense 
vegetation. Mitigation measures to prevent impact to flora in this 
area will include (a) minimizing vegetation clearance and (b) 
locating construction camps, borrow pits, etc. away from it.  
(ii) At K68, there are irrigated grazing areas. Protection measures 
will include (a) minimizing encroachment on this area and (b) 
locating construction camps, borrow pits, etc. away from it.  
(iii) There are flooding culverts located at K5, K42–K44, K62, K67, 
and K71 and one river at K73.2. Special attention will be paid 
during construction to prevent soil erosion and ensure that the 
culverts remain unblocked. Construction camps and material and 
waste storages sites will be located away from these areas.  
(iv) While the rehabilitation works will not encroach on adjacent 
flora, the borrow pits and access roads may affect Tamarix 
ramosissima Ledeb., which is provincial-level class III protected 
species. Proposed borrow pit and access road sites will be 
surveyed prior to construction to avoid areas with stands of T. 
ramosissima Ledeb. 

 Item F Rural road 2 Construction Contractor Local EPBs and 
XCCAB 
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Responsibility Environmental 
Impact/Issue 

Mitigation Measures 
 

Budget 
(Table 14) 

Location Time Frame 

Implementation Supervision 
c. Rural Road 3 
(G315 Sutang to 
Aoyiyayilake 
Township) 

(i) To mitigate against impacts to Populus euphratica at K0–K8, no 
borrow, spoil, work camps, or material storage will be allowed in 
this area. Construction workers will be trained regarding the 
protection of P. euphratica.  
(ii) Section K50–K90 will consist of new construction in the desert 
area where Tamarix ramosissima Ledeb., a provincial-level class III 
protected species, is common. All of the T. ramosissima Ledeb. 
within the right-of-way will be relocated. Construction workers will 
be trained regarding the protection of T. ramosissima Ledeb.  
(iii) On the desert floodplain, the road will incorporate design to 
minimize soil erosion. 

Item F Rural road 3 Construction Contractor Local EPB and 
XCCAB 

ADB = Asian Development Bank, CCE = construction chief engineer, CRB = cultural relics bureau, dB(A) = decibels measured in audible noise bands, EIA = 
environmental impact assessment, EMP = environmental management plan, EMS = environmental monitoring station, EPB = (county) environmental protection 
bureau, m = meter, MOWR = Ministry of Water Resources, PRC = People’s Republic of China, SEPA = State Environmental Protection Agency, SEPP = soil 
erosion prevention plan, WRB = water resources bureau, XCCAB = Xinjiang Communications Construction Administration Bureau, XCD = Xinjiang Communication 
Department, XCRAB = Xinjiang Cultural Relics Administration Bureau, XDI = Xinjiang Planning and Design Institute (part of XCD), XEMS = Xinjiang Environmental 
Monitoring Station, XEPB = Xinjiang Environmental Protection Bureau, XFD = Xinjiang Forestry Department, XWRRI = Xinjiang Water Resource Research Institute. 
Source: EIA Report Korla to Kuqa Expressway, July 2006, Environmental Protection Center of Ministry of Communications, PPTA Consultants. 
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