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A. Introduction 

1. Purpose of the Addendum to Initial Environmental Examination (IEE). This 
Addendum to the IEE was prepared based on a Chinese version of the Feasibility 
Assessment Report (FAR) and  Environment Impact Report Form (EIRF) for the new 
proposed subprojects under Xinjiang Tacheng Border City and Counties Development 
Project (the Project).  

2. The project scope at appraisal (in 2015). The proposed project will support 
sustainable urban development of Tacheng City and the towns of Emin, Tuoli and Yumin 
in Xinjiang Uygur Autonomous Region, the People’s Republic of China (PRC). The main 
objective of the project is to support the project cities and towns upgrading their urban 
infrastructures, municipal services and urban living environment. There are five project 
outputs: i) Tacheng City infrastructures, municipal services, district heating, MSW 
management, and river rehabilitation; ii) Emin County infrastructures and municipal 
services; iii) Tuoli County infrastructures and municipal services; iv) Yumin County 
infrastructures and municipal services, and v) capacity development and institutional 
strengthening. 

3. Environmental categorization and due diligence at appraisal. The project’s 
potential environmental impacts were screened at PPTA inception stage based on ADB’s 
rapid environment assessment checklists in order to (i) identify the relative significance of 
potential impacts from the activities of the proposed components and subcomponents; and 
(ii) establish the scope of the assessment. As a result, the Project was classified as 
category B for environment safeguards, requiring the conduct of an initial environmental 
examination (IEE) in compliance with ADB's Safeguard Policy Statement (2009). The initial 
screening was conducted of new proposed subprojects. The construction-related impacts 
will be localized, short term, and can be effectively mitigated through the strict 
implementation of mitigation measures specified in the environmental management plan 
(EMP), and the project can be remained as Environmental Category B. 

4. Environmental Assessment for the Project at appraisal. An Initial Environmental 
Examination (IEE) was prepared in accordance with the requirements of the Asian 
Development Bank’s (ADB’s) Safeguard Policy Statement (SPS, 2009) on the basis of (i) 
five domestic environmental impact assessment (EIS) and six tabular EIA (TEIA) reports 
prepared by the domestic EIA Institute, (ii) four project Feasibility Study Reports (FSRs), 
(iii) Water and Soil Erosion Control Plans for Tacheng City and Emin County; (iv) social 
and economic assessments conducted under the Project Preparatory Technical Assistance 
(PPTA); (v) four project city/counties’ urban development master plans; and (vi) discussions 
between the ADB missions, PPTA consultants, XUAR Government, Tacheng Prefecture’s 
government and four project city/counties governments. The IEE was publicized on ADB’s 
website in February 2015. 

5. Proposed scope change in this Addendum to IEE (at mid-term review in 2018). 
Changes have been made to the project scope during the project implementation. Under 
Output 1 (Tacheng City), there are a total of six components, of which, two components 
(urban roads and pipe network for water supply and drainage) were affected by the change 
of the Master Plan of Tacheng City. The other four components remain unchanged. 
According to the Adjustable Feasibility Study Report (FSR) and the domestic 
Environmental Assessment Table completed in June 2018, three changes under 
component I were proposed. Please see the following table for the changes for output 1 
and chapter B for the detailed information of the changes. 

At Appraisal At Midterm Review 
By 2020 (2014 baseline: 0) 
15.2 km of Kalanggur River rehabilitated and 
37 ha of public and green spaces completed  

No change 
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29.5 km of urban roads, 14.1 km of 
rehabilitated urban alleys put into use. 

Change to "Construct 32.5 km urban roads " 
 
No change on  
"14.1 km urban alleys rehabilitated and put into 
use" 

47.7 km of water supply piping network, 48.8 
km of sanitary sewer piping network, and 40.6 
km of primary hot water heating pipe network 
are operational. 

Change to "Construction of 100.9 km of water 
supply pipe network, 28.4 km of sanitary sewer 
piping network ". 

Equipment and systems for MSW direct collection, 
sorting and disposal are operational. No change 
Upgraded monitoring, cleaning, and MSW 
equipment in Baktu Land Port put into use. No change 
Establishment of community-based waste-sorting 
groups in 20 selected communities (50% of 
participants are women) 

No change 

 

6. ADB Mission. During loan review in 2017, TPPMO informed the mission about the 
proposed change on the aforesaid two components but such change had to be withholding 
because of the approval of the Master Plan for Tacheng City was pending. In early 2018, 
TPPMO through XJPMO notified the mission that the Master Plan for Tacheng City was in 
the final approval stage from the Xinjiang Government, therefore, the details of these 
proposed candidate replacement subprojects could be identified. The mission examined 
the details of these subprojects and visited proposed sites of the roads. After preliminary 
assessment conducted during the mission, the mission advised XJPMO and TPPMO that 
these subprojects are in line with the project design at appraisal, will support the project's 
impact and outcome, and will enhance the project outputs for Tacheng city through broad 
coverage of urban roads, water supply pipe network and drainage pipe network, and 
rehabilitate the heating pipe network to improve urban infrastructures and municipal 
services in Tacheng City. It has been agreed that both scope change processing and 
domestic approval and clearance shall be conducted in a seamless parallel mode to enable 
earlier catching up with the original implementation schedule and maximizing the project 
benefits. An addendum to consolidate initial environmental examination (CIEE) should be 
prepared for processing. 

7. Bases of the Addendum to the CIEE preparation. This Addendum is prepared 
primarily based on the information collected from the FSR, Environmental Assessment 
Table prepared for the new proposed Subprojects， which was approved by Tacheng EPB 
on September 6, 2018. The Addendum was prepared in accordance with both PRC 
environmental laws/regulations and ADB SPS 2009. The Addendum preparation also 
followed both PRC and ADB guidelines on environmental assessment. 

8. In August 2018, the draft Addendum to the CIEE was submitted to ADB. Originally, 
there were eleven (11) roads proposed for the changes, and four (4) roads were within 
Wuxuanhe National Wetland Park. According to ADB’s comments in September 2018, the 
construction activities within the national park should get the local approval. PMO confirmed 
with Tacheng Forestry Bureau that the Forestry Bureau required PMO to prepare relevant 
documents to get Forestry Bureau’s approval before the construction. Considering the 
schedule for the new subprojects, PMO decided to revised the Addendum, reducing the 4 
roads which might impact the national park. The addendum will be revised and resubmitted 
to ADB after get Forestry Bureau’s approval. 
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B. Description and Rationales of Proposed Changes 

9. Newly proposed suprojects are located within urban area of Tacheng city, including 
three subprojects including urban road construction, bridge construction, culvert 
construction, gardening and greening, construction of water supply and sewerage pipelines 
along roads, street light construction and the city’s public transportation facilities. Project 
location and construction sites are indicated in Figure 1. Mainly proposed construction 
contents are illustrated in Table 1.  

 
Table 1 Construction Contents of Proposed Changes 

No. Subproject Construction Content 

1 Construction of 
municipal roads  

Construction of 7 new municipal roads at a total length of 16.02 
km, including 3.2 km of 2 arterial roads, and 12.82 km of sub-
arterial roads; associated road facilities of street lighting, 
gardening and greening, bridge culverts, power pipelines and 
traffic signals.  

2 Water supply 
pipelines  

Rehabilitation and newly construction of 100.89km water pipelines 
for water supply and greening, and construction of 805 new 
checking wells.  

3 Partly Separated 
Drainage pipelines 

Construction of 28.4km new partly separated sewerage pipelines 
and 713 new checking wells.  

 

 

 

Figure 1 Layout of New Subprojects 
 
10. A comprehensive analysis of the feasibilities of the three engineering subprojects 
has been undertaken. The technical designs are suitable for local circumstances, 
topography, and climate (arid desert conditions with long, harsh winters), consistent with 
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strategic and sector priorities, and PRC design guidelines and local regulations. The 
demand projections for the urban infrastructure services were assessed to be appropriate. 
Design options were compared and appropriate technologies and alternatives with least 
costs and least environmental and social impacts were selected.  

B1. Municipal Road Construction 

1. Construction Content 
11. The proposed roads are mainly located in the south of the planned road network, 
including 5 north-south oriented roads and 2 east-west oriented roads. The relationship 
between the current roads and proposed roads is shown in Figure 2. 

 

 

       Legend： 
 Existing road 
 Proposed Road 

 
Figure 2 Current Roads and Proposed Roads 

 
12. Major construction contents and scale: construction of 7 new municipal roads at a 
total length of 16.02km, including 3.2km of 2 arterial roads, and 12.82km of sub-arterial 
roads; associated road facilities of street lighting, gardening and greening, bridge culverts, 
power pipelines and traffic signals. Construction scale of each road is illustrated in Table 
2. 
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Table 2 Construction Contents of Newly Proposed Roads  

# Road 
Name 

Road 
Length 

(m) 
Road 
Level 

Red 
Line 

Width 
(m) 

Width 
of 

Vehicle 
Lane 
(m) 

Width of 
Green 

Belt (m) 

Width of 
non-

Motor 
Lane (m) 

Width of 
Pedestrian 
Walkway 

(m) 

1 Tarbagatai  
Road North 1758.91 arterial 45 15  4×3.0+2×

2.0 2×4.0 2×3.0 

2 Jianxin 
Road South 1438.45 arterial 45 22  2×4.5 2×4.0 2×3.0 

3 Jingwu 
Road 

2647.43 Sub- 
arterial 

42 22  2×3.0 2×4.0 2×3.0 
505.43 28 14 2×3.0 —— 2×4.0 

4 Xindian 
Road South 2604.99 Sub- 

arterial 34 14  2×3.0 2×4.0 2×3.0 

5 Shengchan 
Road South 2305.62 Sub- 

arterial 48 24  2×4.0 2×4.0 2×4.0 

6 Weiyi Road 3812.3 Sub- 
arterial 42 22  2×3.0 2×4.0 2×3.0 

7 Yuntong 
Road 

261.6 Sub- 
arterial 

46 24  2×3.0 2×4.0 2×4.0 
680.38 30 14  2×2.0 2×4.0 2×2.0 

Total 16015.11             
 

Table 3 Design Speed and the Number of Vehicle Lanes for Proposed Roads 
Road Name  Design Speed the Number of Vehicle Lanes 

Jianxin Road South 50 km/h  6  

Jingwu Road 40 km/h  6  

Xindian Road South 40 km/h  4  

Shengchan Road South 40 km/h  6  

Weiyi Road 40 km/h  6  

Yuntong Road  40 km/h  6  

Tarbagatai Road North 50 km/h  4  

 
2. Rationales 
13. Urban roads in Tacheng City mainly have a grid layout, predominantly constructed 
with urban arterial roads, 56 urban roads in total at the length of about 86km, 25.98km of 
urban primary distributor roads, 3.15km/km2 road network density, 2.14km/km2 primary 
road network density, road area per capita of 20.14m2, not meeting the minimum 
requirement of 3-4/km2 stipulated by the Urban Road Traffic Planning and Design 
Specifications. 

14. Newly proposed roads are necessary for the development of the road network 
framework in Tacheng City. The 7 roads proposed this time are the major traffic arteries 
between east and west and north and south in the southern part of Tacheng City, which 
will facilitate smooth traffic flow from the old city area of Tacheng city to the railway station 
area and play a major role in the traffic composition of Tacheng City. The proposed roads 
will expand the major skeleton of the north-south road network of Tacheng City, ease the 
urban traffic and closely link the south railway station with the old city area in the north of 
the city.  

15. Newly proposed roads are needed to ease residents' travel and improve traffic 
safety. To a large extent, the development of these roads can tackle the issue of travel 
inconvenience, and shorten the travel time for people living in the south of Silu Avenue, 
which ultimately increase their income and reduce the local poverty rate. By improving the 
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traffic facilities on the roads, delay at the intersection can be reduced and pedestrian 
crossing safety can be ensured. At the same time, by improving the intersection layout, it 
can reduce the conflicting flow, and improve the vision at the intersection; Through the 
construction of the marking line, pedestrians and vehicles can be separated to ensure traffic 
safety and reduce the total number of traffic accidents (automobile injury, minor injury, 
serious injury and death). 

16. Newly proposed roads are needed for the use and future development of land 
resources alongside. At present, there are mainly self-built houses, greenhouses and 
cultivated land in the south of Silu Avenue and northern area of the planned G219 in 
Tacheng City. All the buildings are connected by means of access roads, with insufficient 
supporting facilities, which cannot meet the needs of human flow, logistics, and traffic 
growth for the train station that is under construction, or the needs of hygiene and 
firefighting. Along with road construction, municipal infrastructures such as water supply, 
drainage, heat supply, electricity and communications can be developed. Meanwhile, 
construction of municipal roads also provides favorable conditions to commercial 
development such as shops, residential communities and factories on both sides of the 
roads, reorganizing urban land resources and adding value to the land. 

17. Newly proposed roads are needed to improve the road environment and local living 
environment. The proposed 7 roads construction includes planting and irrigation of all kinds 
of trees, which will further improve the ecological environment around the urban area. 
Smooth road surface can effectively reduce dust and noise. With perfect traffic ancillary 
facilities, vehicles can pass quickly and safely and effectively improve road environment. 
Road greening only improves driving environment, but also beautifies road image, reduce 
noise and optimize the environment.  

18. Newly proposed roads are needed to improve living conditions of ethnic minorities, 
and help them solve the employment issue and take care vulnerable groups. Tacheng city 
has a population of 170,000, with ethnic minorities accounting for 36 percent. Newly 
proposed roads are new roads to be constructed this time with greatly increased greening 
area compared with before, and the condition of insufficient road maintenance equipment 
will also be improved, which requires the increase of road maintenance workers, greening 
management workers, lighting maintenance and management workers, equipment and 
vehicle drivers. This can solve the issue of employment for some minority people in and 
around Tacheng City, thus increasing their income, improving their quality of life, reducing 
local poverty to a certain extent and taking care of social vulnerable groups 

Forecast of traffic volume for roads to be expanded 

19. According to the traffic volume survey on the main intersection of Tarbagatai Road 
North in January 2018, current traffic volume statistics of road expansion are as follows: 

 
Table 4 Current Traffic Volume of the Roads to be Expanded 
Road Name Traffic Volume at 

Pick Hours (pcu/h) 
Traffic Volume of 
Status-quo (pcu) 

Tarbagatai Road North 785 11325 

20. According to Tacheng City’s economic condition and analysis of motor vehicles’ 
ownership, along with the improvement of local residents' income and the level of 
urbanization, motor vehicles’ ownership in Tacheng City increased more rapidly in recent 
5 years.  From 2012 to 2016, the city's average growth rate of motor vehicles’ ownership 
was 15.14%; from 2014 to 2016, the average growth rate was 12.7%. According to the 
construction scale for road expansion and different functions designated to each road in 
the urban road network, considering the design life, the traffic volume growth rates of the 
roads to be expanded are determined in light of different stages, as shown in the table 
below: 
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Table 5 Traffic Growth Rate of the Roads to Be Expanded 

Year Road Traffic Growth Rate (%) 
2021-2025 9 
2026-2030 7 
2031-2035 5 

 
21. The normal traffic volume growth is estimated for a long-term traffic volume based 
on traffic volume growth rate method NT=N(1+ Nγ1). N is the base-year’s traffic volume, 
γ1 is the growth rate and N is the design life. Taking 2021 as the base year of traffic volume 
forecast, the forecast results are shown in the following table according to the current traffic 
volume and normal traffic growth rate: 

Table 6 Traffic Volume Forecast for the Roads to be Expanded 

Road 
name 

Current 
daily 
traffic 

volume 
(pcu) 

Growth 
rate (%) 

Base-
year 
2021 

traffic 
volume 
(pcu/d) 

The 
1st-5th 
year 
after 
road 
open 

to 
traffic  

The 
6th-10th 

year 
after 
road 
open 

to 
traffic 

The 
11th-
15th 
year 
after 
road 
open 

to 
traffic 

Traffic 
volume 
forecast 
for 2035 
(pcu/d) 

Tarbagatai 
Road 
North 

11325 9 14382 9% 7% 5% 35058 

 

Forecast of traffic volume for roads to be newly built 

22. The traffic generation forecast of this project is mainly the forecast of residents' 
travel generation, and the forecast range is divided into area A and area B. Land in area A 
is mainly used for residential, commercial and educational research; area B is mainly 
residential, medical and commercial land. Population is mainly considered as the factor 
influencing the occurrence of residents' travel. According to the planning, taking 2021 as 
the base-year of forecast, the planned population of area A and B will be 4360 and 3718, 
respectively. In 2035 of the featured forecast year, the planned population of area A and B 
is 29,146 and 24,387, respectively. By analyzing the correlation between the travel output 
of the residents in the above-mentioned two areas and the population size of the two areas, 
the linear regression analysis model is used for prediction. The formula is as follows: 

Yi = -440.91 + 4.24Xi 

among which, Yi: i area travel output 

Xi：i area population; 

From this, it can be known that the total amount of residents’ all-purpose travel in area A 
and B in 2021 and 2035 is shown in the following table: 

  

Table 7 Total Travel Output of the Areas with Roads to be Newly Built 
 Year 2021 Year 2035 
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Area Planning 
population 

Total travel output 
of residents (person 

time/day) 

Planning 
population 

Total travel output 
of residents (person 

time/day) 
A 4360 18045  29146 89218 
B 3718 15323  24387 128400 

 
23. Factors inducing the growth of residents' travel are mainly population size and land 
use. According to the overall planning of Tacheng City, also taking into account the field 
survey on residential land and public facility land conducted in area A and B, the land use 
of each area in 2021 and 2035, respectively, is shown in the following table: 

Table 8 Land Use of the Areas with Roads to be Newly Built 
 2021 2035 

Area Residential land 
size (hm2) 

Public facility 
land size (hm2) 

Residential land 
size (hm2) 

Public facility 
land size (hm2) 

A 27.03 24.69 197.03 124.69 
B 16.79 21.20 136.79 111.20 

 
24. By analyzing the correlation between the all-purpose induced travel growth of 
residents in the above-mentioned two areas and the area sizes of residential and public 
facilities, the linear regression analysis model is used to predict. The formula is as follows: 

Yi=25.07X1+355.13 X2 

among which, Yi：i area travel inducing growth; 

X1：i area residential land size; 

X2：i area public facility land size; 

From this, it can be known that the total amount of residents’ all-purpose induced travel 
growth in area A and B in 2021 and 2035, respectively, is shown in the following table: 

Table 9 Residents’ Induced Travel Growth and Total Travel Amount with Roads 
to be Newly Built 

Area 
Residential 
land size 

(hm2) 

Public 
facility land 
size (hm2) 

Residents’ 
induced travel 

growth 
(person 

time/day)  

Residents’ 
total travel 

volume 
(person 

time/day)  

Total 
(person 

time/day) 

2021 
A 27.03 24.69 9446 18045  27491 
B 16.79 21.20 7950 15323  23273 

2035 
A 197.03 124.69 49221 89218 138439 

B 136.79 111.20 42920 128400 171320 

 

25. According to the characteristics of the above-mentioned area A and B, upon 
construction completion of the roads, the travel distance of these two areas will be greatly 
shortened. Therefore, the distance between these two areas is taken as the traffic 
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impedance parameter, and the unconstrained gravity model is used to predict the traffic 
distribution of the two areas A and B. 

The model formula is as follows:  

among which, Xij: traffic distribution volume from area i to area j; 

Pi, Pj：occurred and induced traffic volume of area i and j 

d: the distance from area i to area j, the distance is 2400m between area A and B; 

α: coefficient, using 0.6; 

Based on such, it is determined that the traffic distribution Xij in areas A and B in 2021 is 
6,183 person-time/day. In 2035, the traffic distribution Xij in areas A and B is 42,358 person-
time/day.  

26. The status-quo travel mode of residents in Tacheng City and prediction mode are 
shown in Table 10.  

 
Table 10 Travel Mode of Residents in Tacheng City and Prediction Mode 

Travel Mode Walking 
Transportation 

provided by 
work unit 

Private 
vehicles Motorbikes Buses & 

taxis 

Year 2018 6% 10% 35% 24% 25% 
Year 2021 14% 7% 40% 11% 28% 
Year 2035 11% 4% 46% 6% 33% 

 
27. According to the traffic distribution of each traffic mode and the conversion 
coefficient of vehicle types in section, the standard vehicle traffic distribution in areas A and 
B in 2021 is determined to be 21,836 pcu/d. Taking into account Tacheng Airport, Keta 
railway, Keta highway, Tacheng Greenhouse Festival, Bactu port trade and other factors, 
the increased traffic volume will be more than twice of the distributed traffic volume, and 
the initial estimation of the induced traffic volume of new roads in 2021 is 46,154 pcu/d. It 
is assumed that 100% of the traffic volume would be distributed to all 6 new roads to be 
built under this project, according to the road nature, distribution traffic coefficients for 
Jianxin Road South, Jingwu Road, Xindian Road South, Shengchan Street South, Weiyi 
Road and Yuntong Road   are determined to be 11%, 7%, 12%, 12%, and 11%, respectively.   

Table 11 Average Daily Traffic Volume in 2021 for Roads to be Newly Built 

Road name Distributed traffic 
volume (pcu/d) 

Induced increased 
traffic volume 

(pcu/d) 

Annual average daily 
traffic volume within 

design life (pcu/d) 
Jianxin Road 

South 2402 5077 7479 

Jingwu Road 2402 5077 7479 
Xindian Road 

South 1529 3231 4760 

Shengchan 
Street South 2620 5538 8158 

Weiyi Road 2620 5538 8158 
Yuntong Road 2402 5077 7479 
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28. Similarly, the predicted average daily traffic volume for 2035 is shown in the table 
below:  

Table 12 Average Daily Traffic Volume in 2034 for Roads to be Newly Built 

Road name Distributed traffic 
volume (pcu/d) 

Induced increased 
traffic volume 

(pcu/d) 

Annual average daily 
traffic volume within 

design life (pcu/d) 
Jianxin Road 

South 11756 30937 42693 

Jingwu Road 11756 30937 42693 
Xindian Road 

South 7481 19687 27168 

Shengchan 
Street South 12825 33749 46574 

Weiyi Road 12825 33749 46574 
Yuntong Road 11756 30937 42693 

 
29. In light of the predicted daily traffic volume, the layout of various municipal pipelines, 
sudden increase in population, the decrease in travel capacity of road sections due to 
parking on both sides of the roads and left-turn vehicles at unit entrances, as well as other 
factors, the number of road lanes is as follows:  

Table 13 Parameters of New Roads to be Built 
Road Name Design Speed # of Vehicle Lanes 

Jianxin Road South 50 km/h 6 
Jingwu Road 40 km/h 6 

Xindian Road South 40 km/h 4 
Shengchan Street South 40 km/h 6 

Weiyi Road 40 km/h 6 
Yuntong Road 40 km/h 6 

Tarbagatai 
Road North 50 km/h 4 

 
3. Alternative Analysis 

30. Shengchan Road South 

31. Scheme 1: The width of the road red line is 48m, and the detailed section of the 
road is composed of 24m motorized lane, 4m green belt, 4m non-motorized lane and 4m 
sidewalk, and the cross-section type is three roads. Motorized lane, non-motorized lane 
and sidewalk are set independently, with clear road rights and perfect road functions, which 
can not only make motor vehicles travel smoothly, but also ensure the safe travel of non-
motorized vehicles and pedestrians. 

32. Scheme 2: The width of the red line is 48m. The detailed section of the road is 
composed of 24m motorized lane, 4m green belt and 8m mixed non-motorized lane and 
sidewalk on both sides. The cross-section type is a single road. Two-way six lanes can 
satisfy the smooth traffic of motor vehicles, but the setting of mixed non-motorized lane and 
sidewalk causes hidden dangers to the safety of pedestrians. The Shengchan South Road 
is a traffic road between urban railway stations, relatively independent non-motorized lanes 
should be set up to meet the safety requirements of non-motorized vehicles. 

33. Scheme 1 will be selected based on the above analysis. 
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34. Yuntong Road 

35. Scheme 1: The width of the red line is 46m. The detailed section of the road is 
composed of 24 m motorized lane, with 3m of green belt, 4m of non-motorized lane and 
4m of sidewalk on each side. The cross-section type is three roads. The north side of the 
Yuntong road is adjacent to Huabao market. The motorized lane, non- motorized lane and 
sidewalk are set up independently. The right of the road is clear, and the function of the 
road is relatively perfect. It can not only meet the requirements of smooth access of motor 
vehicles, but also ensure the safe travel of non-motor vehicles and pedestrians. 

36. Scheme 2: The width of the road red line is 46 m, and the detailed section of the 
road is 24 m motorized lane, 3 m green belt on both sides and 8 m mixed non-motorized 
lane and sidewalk. The cross-section type is a single road. This road section type can meet 
the smooth traffic of vehicles, but most of the non- motorized vehicles along Huabao Market 
cannot meet the requirements of safe traffic of non-motor vehicles and pedestrians. 

37. Scheme 1 will be selected based on the above analysis. 

 

38. Tarbagatai Road North 

39. Scheme 1: The width of the road red line is 45 m, and the detailed section of the 
road is composed of 15 m motor lane, 3 m green belt, 4 m non-motorized lane, 3 m green 
belt, 3 m sidewalk and 2 m sidewalk, and the cross-section type is three roads. The 
southside of Taerbahataibei Road in Tarbaha has connected with the existing road with 
15m width of motorized lane and 4m width of non-motorized lane. The recommended 
section can not only connect with the existing road, but also meet the requirements of 
motorized vehicles, non-motorized vehicles and pedestrians around the city government. 
At the same time, both motorized lane and non-motor lane, non-motor lane and sidewalks 
are isolated through the green belt, which plays a role in ensuring the smooth running of 
motor vehicles, assuring the right of non-motor vehicles and the safety of pedestrians. 

40. Scheme 2: The width of the red line is 45 m, and the detailed road section is 
composed of 22 m motorized lane, 4.5m green belt, and 7m mixed non-motorized lane and 
sidewalk on both sides. The cross-section is a single road. The width of motorized vehicles 
in this section is 22m, which cannot be connected with the 15m motorized lane of the 
current road, nor with the current green belt and non-motorized lane. This road is in the 
northern part of the city, along which most of the houses are built by themselves. For this 
area, the smooth and safe travel of non-motor vehicles and pedestrians should be 
considered as far as possible. 

41. Scheme 1 will be selected based on the above analysis. 

 

42. Jianxin Road South 

43. Scheme 1: The width of the road red line is 45 m, and its detailed section is 
composed of 22 m motorized lane, 4.5 m green belt, 4 m non-motorized Lane, 3 m sidewalk 
on both sides, and the cross-section type is three roads. Jianxin South Road is the south 
extension of existing Jianxin Street. The current motorized lane width of Jianxin Street is 
22m. The motorized lane width of the recommended scheme is consistent with the current 
situation and meets the requirements of smooth driving. The establishment of independent 
non-motorized lanes and sidewalks on both sides of the road can meet the safety 
requirements of non-motorized vehicles and pedestrians when the artificial lake is built on 
the West side. Motorized vehicles, non-motorized vehicles and pedestrians enjoy separate 
road rights and perfect road functions. 
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44. Scheme 2: The width of the road red line is 45 m, and its detailed section is 
composed of 22 m motorized lane, 4.5 m green belt, 7 m mixed non-motorized lane and 
sidewalk on both sides, and the cross-section is a single road. This section does not share 
the road right of the motorized vehicle and the pedestrians. The proposed artificial lake on 
the west side of Jianxin South Road is bound to attract more non-motorized vehicles and 
pedestrians in the later period, so that the mixed non-motorized lane and sidewalk are not 
conducive to pedestrians’ safety. 

45. Scheme 1 will be selected based on the above analysis. 

 

46. Jingwu Road, Weiyi Road 

47. Scheme 1: The width of the road red line is 42m, and the detailed section of the 
road is composed of 22m motor lane, with 3m of green belt, 4m of non-motorized lane and 
3m of sidewalk on both sides, and the cross-section type is three roads. Motorized lane 
and non-motorized lane are separated by green belts, which makes the smooth access of 
motor vehicles possible. Motorized vehicles, non-motorized vehicles and pedestrians enjoy 
independent right of road. The right of way is distinct, and the function of road is perfect. 
The completely separated non-motorized lane and sidewalk can satisfy the requirements 
of non-motorized vehicles running smoothly and pedestrians traveling safely at the same 
time.  

48. Scheme 2: The width of the road red line is 42m, and its detailed section is 
composed of 22m motorized lane, with 3m of green belt and 7m of mixed non-motorized 
lane and sidewalk on both sides. The cross-section type is a single road. Due to the precast 
chain brick used in the cross section of the mixed non-motorized lane and sidewalk, the 
investment is more economical. However, the arrangement mixed non-motorized lane and 
sidewalk makes the division of road rights unclear, and pedestrians' travel safety can not 
be guaranteed. 

49. Scheme 1 will be selected based on the above analysis. 

 

50. Xindian Road South 

51. Scheme 1: The width of the road red line is 34m, and the detailed section of the 
road is composed of 14m motor lane, with 3m of green belt, 4m of non-motorized lane and 
3m of sidewalk on both sides, and the cross-section type is three roads. Motorized lane 
and non-motorized lane are separated by green belts, which makes the smooth access of 
motor vehicles possible. Motorized vehicles, non-motorized vehicles and pedestrians enjoy 
independent right of road. The right of way is distinct, and the function of road is perfect. 
The completely separated non-motorized lane and sidewalk can satisfy the requirements 
of non-motorized vehicles running smoothly and pedestrians traveling safely at the same 
time.  

52. Scheme 2: The width of the road red line is 34m, and its detailed section is 
composed of 14m motorized lane, with 3m of green belt and 7m of mixed non-motorized 
lane and sidewalk on both sides. The cross-section type is a single road. Due to the precast 
chain brick used in the cross section of the mixed non-motorized lane and sidewalk, the 
investment is more economical. However, the arrangement mixed non-motorized lane and 
sidewalk makes the division of road rights unclear, and pedestrians' travel safety cannot 
be guaranteed. 

53. Scheme 1 will be selected based on the above analysis. 
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54. Based on the above comparison, according to the recommended section and 
comparison section scheme of roads and the current situation of Tacheng Road, all 
proposed roads are optimized on the basis of planned section, which the mixed non-
motorized lane and sidewalk are set as independent non-motorized lanes and sidewalks. 
The detailed sections are shown as follows: 

Table 14 Planned Road Cross Section Design 

No. Road 
Name 

Road 
Level 

Redline 
Width(m) 

Motorway 
Lane 

Width(m) 

Green Belt 
Width(m) 

Non-
motorized 

Lane 
Width(m) 

Sidewalk 
Width 
(m) 

1 Tabei 
Road 

Main 
Road 45 15  4×3.0+2×2.0 2×4.0 2×3.0 

2 
Jianxin 
Road 
South 

Main 
Road 45 22  2×4.5 2×4.0 2×3.0 

3 Jingwu 
Road 

Secondary 
Road 

42 22  2×3.0 2×4.0 2×3.0 
28 14 2×3.0 —— 2×4.0 

4 
Xindian 
Road 
South 

Secondary 
Road 34 14  2×3.0 2×4.0 2×3.0 

5 
Shengchan 

Street 
South 

Secondary 
Road 48 24  2×4.0 2×4.0 2×4.0 

6 Weiyi 
Road 

Secondary 
Road 42 22  2×3.0 2×4.0 2×3.0 

7 Yuntong 
Road 

Secondary 
Road 46 24  2×3.0 2×4.0 2×4.0 

 

ii) Comparison and selection of pavement design schemes 

55. Pavement structure layer and thickness design are determined according to the 
road level, traffic heavy degree, subgrade bearing capacity and other conditions, which 
requires the pavement to have the functions of smooth, skid-resistant, durable, low 
temperature crack-resistant, water-resistant loss and waterproof seepage. Pavement 
structure plan is made based on the material supply situation, hydrology and geology of 
Tacheng city.  

Table 15 Comparison of Vehicle Road Surface Types 
Road 
Type 

Pavement 
Type 

Advantages Weakness 

Vehicle 
Lane 

Asphalt 
concrete 

a. The cost is lower than that of 
cement concrete pavement.  
b. After the surface is paved, the 
traffic can be released.  
c. good flatness and comfortable 
driving.  
d. is easy to maintain.  
e. asphalt is an elastic material 
which is insensitive to overload.  

a. The bearing capacity and service 
life are lower than cement concrete 
pavement.  
b. water stability and temperature 
stability are not as good as cement 
concrete pavement.  
c. frequent maintenance  
 

Cement 
concrete 

a. cement concrete pavement is 
neat and beautiful, easy to 
express the modern city style 
and features.  
b. is not sensitive to chemical 
substances such as oil stains 

a. After a cement concrete pavement 
is completed, it needs 14~21 days to 
maintain, and cannot immediately 
release traffic.  
b. pavement repair is not as 
convenient as asphalt concrete 
pavement.  
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and has strong corrosion 
resistance.  
c. maintenance cost is lower 
than asphalt pavement. 

c. flatness is not well controlled, 
driving is not comfortable.  

56. Comparing asphalt concrete pavement with cement concrete pavement, 
considering that the proposed road is a newly built road, various municipal pipelines such 
as water supply network and drainage network need to be buried underground, as well as 
the local financial resources are limited, combining with the nature requirements of urban 
main and secondary roads, the needs of urban future development and fund raising, the 
asphalt concrete pavement is recommended for the proposed road. 

Table 16 Comparison of Sidewalk Pavement 
Road 
Type 

Pavement 
Type 

Characteristic 

Sidewalk Cement 
concrete 

a. pavement has high stiffness, high strength, high bearing capacity 
and diffusion capacity, and long service life.  
b. construction is convenient and simple.  
c. has larger investment cost, longer paving time and late opening.  
d. is difficult to build during construction, and pedestrians feel 
uncomfortable when walking.  
e. maintenance and maintenance are more difficult.  

Asphalt 
concrete 

a. has less investment cost, simpler construction and easy to control, 
which can be paved immediately for use and shorten the 
construction period.  
b. maintenance is convenient with less cost.  
c. has low strength and short service life.  
d. has high maintenance and repair frequency.  
e. service life is low.  

Colored 
concrete brick 

a. is easy to build and low in technical difficulty.  
b. has good paved effect and beautiful road. It adds color to street 
scenes.  
c. less damage for the second excavation of pipeline laying on the 
road; 
d. costs more manpower with longer duration.  
e. The damage rate of color brick is high, and the smoothness 
requirement is high. 

Stone a. has excellent processability: sawing, cutting, polishing, drilling, 
carving, etc.  
b. Small coefficient of thermal expansion, not easy to deform; stable 
chemical properties, not easy to be weathering, acid, alkali and 
corrosive gas corrosion resistance; long service life  
c. has high modulus of elasticity, good abrasion resistance, good 
rigidity, shockproof and shock absorption.  
d. has brittleness, and only partially shedding after damage, which 
does not affect the overall stability.  
e. costs more manpower with longer duration.  
f. the project cost is higher.  

57. Combining with the characteristics of long-term urban planning, urban roads should 
not only meet the traffic requirements, but also meet people's production and living needs 
and improve the city's appearance. At the same time, considering Tacheng as a tourist city 
to enhance the city's taste and improve the city's beauty, we should consider using the 
prefabricated colors concrete brick for sidewalk pavement. 

iii) Comparison of lighting source types 

Table 17 Selection of lighting source 
street 
light 
type 

High pressure 
sodium light Solar street light LED street light 
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Advant
age 

Low cost, generally 12000 
yuan / set 
(comprehensive)  
Less investment  
Fewer maintenance times  
Less affected by the 
outside world  

Energy conservation  
Green environmental 
protection  
Good safety  
Installation is simpler.  

 

Energy conservation, green 
environmental protection  
High luminous efficiency and 
small refractive loss.  
Long service life and low 
maintenance cost 

Weakn
ess 

It is the most energy 
consuming way in road 
lighting.  
The construction is more 
complex with more 
associations.  
Safety is not as good as 
solar street lamps.  
 

The cost is the highest, 
generally 20000 yuan / 
set (comprehensive 
price);  
Influenced by 
environment and 
climate;  
The installation height is 
greatly influenced by 
external factors, and the 
luminance is not as good 
as ordinary street lamps; 
Battery life is short, and 
maintenance is frequent.  

The cost is higher, generally 
16000 yuan / set 
(comprehensive price), higher 
cost when replacing lamp 
holders; 
One-time investment is bigger.  
Higher equipment and 
personnel requirement on late 
operation and maintenance;  
Influenced by external 
environment. 

 

58. Considering the cost, energy saving, difficulty of operation and maintenance and 
maintenance cost of various lighting modes, the LED light has the characteristics of high 
light efficiency, low light decay, long life and energy saving, which is the best choice. 
Considering the requirements of energy saving, emission reduction and environmental 
protection advocated by the state, the road lighting mode of Tacheng city adopts LED lights 
in this Project. 

B2. Water Supply Pipelines 

1. Construction Content 
59. Water supply component intends to build new municipal water supply pipelines. 
Specific construction content is as follows: rehabilitation/new construction of water supply 
main pipelines of 34.4km, which comprises of 0.7km pipeline for rehabilitation and 33.7km 
of new construction. Wherein, the length of DN250 pipeline is 11,477m, the length of 
DN300 pipeline is 15,760m, the length of DN400 pipeline is 5,400m, and the length of 
DN700 pipeline is 1,800m. The total length of the green pipeline to be newly built is 66.5km, 
of which the total length of the main pipes is 32.4km with the pipe diameter of DN100, and 
the total length of the auxiliary pipes is 34.1km with the diameter of DN200.  

Table 18 Parameters of Water Supply Pipelines to be Rehabilitated/Newly 
Constructed 

# Road Name Pipe Diameter Length (m) 

1 Jingwu Road DN300 645 
DN250 2865 

2 Xindian Road South DN250 2850 

3 Shengchan Street South DN300 1505 
DN250 950 

4 Weiyi Road DN300 4270 
5 Tarbagatai Road North DN700 1800 

6 Jianxin Road South DN300 650 
DN250 920 

7 Yuntong Road DN250 1060 
 Total  17515 
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Table 19 Parameters of Greening Pipelines to be Newly Built 
# Road Name Pipe Diameter Length (m) 

1  Jingwu Road 
DN100  3300  

DN200  3500  

2  Xindian Road South 
DN100  2650  

DN200  2800  

3 Shengchan Street South 
DN100  2305  

DN200  2400  

4 Weiyi Road 
DN100  3950  

DN200  4200  

5 Tarbagatai Road North 
DN100  1700  

DN200  1800  

6  Jianxin Road South  
DN100 1500  

DN200  1550  

7 Yuntong Road 

DN100  1000  

DN200  1050  

  

   Total    33705  
 
2. Rationales 
60. At present, the water supply network in Tacheng City mainly supplies water to 
residents in urban center and some industrial enterprises, while most industries rely on self-
built water sources. The current pipe network coverage rate is about 75%, and the pipelines 
are mainly distributed in the north and central part of the city. The main pipelines are laid 
in the west part of the city, and there are very few pipelines in the east part of the city. The 
existing pipe network is laid gradually with the development of the city and the construction 
of water plants.  

61. According to the general planning and the development trend of Tacheng City, the 
development is extended southward along Tarbagatai Road South to the planned train 
station, and such area will be developed successively at the present stage, however, the 
municipal infrastructure of water supply network has not yet been laid. Along with the area’s 
development, ingoing population leads to water usage surge, if no water supply pipelines 
are in place, when compounds and shops alongside the roads need to be connected with 
water supply service, the only option would be to lay long-distance pipelines to access the 
municipal water supply network that is located. If the municipal network in this area is not 
completed, it will generate adverse impact on the overall urban water supply system of 
Tacheng City, severely constraining the development of the city.  Therefore, in light of the 
city’s development, it is an urgent task to complete the water supply pipelines.  

62. Currently, the available water supply of Tacheng City is 109 million m3/a of 
groundwater resources and 97,058 m3 of surface water resources per year. The available 
supply capacity of groundwater and surface water in Tacheng City is 206 million m3/a, while 
the actual water consumption is 60.68 million m3. Therefore, the water resources in 
Tacheng City can meet the needs of water supply at present. According to the forecast on 
urban water demand, water source volume of Tacheng City would be about 303 million m3 
in 2022, and the total water demand would be about 9960 x 104m3. In 2030, water source 
volume would be about 303 million m3, and the total water demand would be 11274 x 104m3. 
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Therefore, the long-term water resources of Tacheng City can reach the supply and 
demand balance. In light of building water-saving society in Tacheng City, making full use 
of surface water as water source and developing sewage utilization technology, it can save 
a large amount of ground water resources.  

63. The water supply system adopts a multi-source combined water supply system with 
three water plants, namely, No. 3 Water Plant, No. 4 Water Plant and the planned to be 
constructed No. 5 Water Plant. The topography of Tacheng City features a slope from 
northeast to southwest, south-north slope of 0.8-1%, and east-west slope of 0.3-0.5%. All 
three water plants are located in the northernmost part of the city, and the water supply 
system is reasonably configured. The new and rehabilitated pipelines proposed to be built 
this time should ensure the integrity and rationality of the system. Taking into account the 
topography, new pipelines will be laid under pedestrian walkways located on the west side 
of the south-north oriented roads such as Yuntong Road, Shengchan Street South, Jianxin 
Road South, Jingwu Road and Xindian Road South; for the east-west oriented roads of 
Weiyi Road,, new pipelines will be laid on the south side of the roads.   

3. Alternative Analysis 
i) Comparison and selection of pipes for water supply network 

64. Ductile iron pipe, PE water pipe and polyethylene composite pipe with steel mesh 
framework are commonly used in existing water supply pipes material. Ductile iron pipes 
have the advantages of high strength, toughness and corrosion resistance, but the 
disadvantages are heavy weight, large flow resistance and complex construction and 
installation requirement compared with plastic pipes. The service life of ductile iron pipe is 
usually 25-32 years. PE pipe is corrosion-resistant, water flow resistance is small, energy-
saving, easy to install, large expansion resistance, large tensile fracture strength, longer 
service life than other pipes, small-diameter pipes have lower cost, but the disadvantage is 
high cost of large-diameter pipes. The life of PE tubes is usually 50 years. The steel wire 
mesh framework polyethylene composite pipe has the common characteristics of anti-
corrosion, non-scaling, smooth low resistance, heat preservation, non-waxing, wear 
resistance, light weight, and its unique structure also creates the following characteristics: 
good creep resistance, high endurance mechanical strength, good temperature resistance, 
good rigidity, impact resistance, dimensional stability, good, moderate flexibility, hardness 
and softness, low thermal expansion coefficient. The cost of these pipes is shown below. 

Table 20 Water supply pipe cost sheet 
Pipe material Diameter Price Earthwork Freight Installation  

Cost 
Comprehensive  

cost 
PE Pipe DN600 1180.00 134.00 126.50 167.50 1608 

DN500 740.00 114.20 100.20 158.60 1118 
DN400 470.00 92.80 62.40 112.80 738 
DN315 300.00 83.00 28.80 98.20 510 
DN200 120.00 72.60 7.20 82.20 282 

Steel mesh 
skeleton 

polyethylene 
composite pipe 

DN600 1421.00 130.00 9.50 106.70 1667.2 
DN500 803.00 112.80 9.50 96.70 1022 
DN400 547.00 92.80 9.50 96.70 746 
DN315 384.00 72.60 7.20 78.20 542 
DN200 154.00 66.24 7.20 60.56 287.96 

Ductile iron pipe DN600 954.00 124.50 156.80 144.70 1380.00 
DN500 806.00 98.20 108.00 107.80 1120.00 
DN400 646.00 82.40 78.20 83.40 890.00 
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65. Based on Tacheng city's topography, engineering geological conditions and 
unstable pressure characteristics of pipeline network system, this project gives priority to 
the selection of pipes with good technical performance, relatively economic and reasonable 
price. According to years of experience in Xinjiang and Tacheng city, PE pipes are more 
suitable for local use in Tacheng city. In this project, PE100 grade water supply pipe is 
selected for water supply pipe with and pressure grade of 1.0Mpa. 

ii）Comparison and selection of pipeline schemes for greening pipe network 

66. Scheme 1: The branch pipe of the municipal water supply pipe goes across the road 
from one side to the other side. The branch pipe of the road turns over to 1.5m at the green 
belt of the road and sets up DN75 pipeline in the green belt with valves. This scheme does 
not need to set up greening main pipeline, so it does not occupy the lower space of 
sidewalks and non-motorized lanes on both sides of the road. However, considering the 
service length of DN75 pipeline in the green belt, the number of crossing pipelines should 
be increased. The advantage is that it needs not to lay greening pipelines, which saving 
investment and making space abundant at the lower part of sidewalks and non-motorized 
lanes. However, the shortcomings are obvious. First, too many crossing pipelines cause 
inconvenience for overhaul and later use, such as pipeline failure leakage will also affect 
the lower part of the road foundation. Secondly, considering the long-term reclaimed water 
reuse or independent greening water source, this scheme cannot meet the transformation 
conditions, and new greening system is needed. After the new greening system is 
completed, the crossing pipeline of this scheme is slightly redundant. 

67. Scheme 2: The branch pipe of the municipal water supply pipe goes across the road 
from one side to the other side, and the greening pipeline is extended at the crossing branch 
that laying along the both sides of the road, the main and branch pipes laying on the outside 
0.5m of green belt, and put the branch pipes into the green belt at the right position. The 
plan needs to set up greening mainline, which occupy the lower space of sidewalks and 
non-motorized lanes on both sides of the road but reduce the number of crossing pipelines. 
The advantage lies in the fact that there are independent greening pipelines, which are 
more convenient for control and later operation and maintenance. The amount of crossing 
pipeline in this scheme is few, only set at the intersection, and the effects to the road base 
can be neglected under the condition of putting casing protection. If had new green water 
source in the long term, the system just needs for slightly reforming to use, no need for 
repeated investment. The disadvantage of this system is that the upfront investment is 
higher than scheme 1 and takes up some space on the sidewalk or non-motorized lanes. 

68. Considering the convenience of use and maintenance after completion and the 
repeatability of investment, the scheme II is more reasonable as the recommended scheme 
of new green pipeline construction. 

 

B3. Drainage  

1. Construction Content 
69. Drainage pipelines are laid under pedestrian walkways of the roads, on east side 
for south-north oriented roads such as Yuntong Road, Shengchan Street South, Jianxin 
Road South, Jingwu Road, Xindian Road South, , and on north side for east-west oriented 
Weiyi Road. The sewage system adopts incomplete diversion system, which the domestic 
sewage and industrial wastewater (which need to meet the "Water Quality Standard for 
Sewage Discharge into Urban Sewerage" (CJ3082-1999)) are collected by sewage pipe 
network and treated by urban sewage treatment plants. Most of the rainwater flows into the 
sewer through the rainwater collection pipeline, and a small part flows into the greenbelt 
along the road edge. 

Table 21 Length of Drainage Pipelines to be Newly Constructed 
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# Road Name Diameter Length Pipe Material 

1  Jingwu Road 
d400 1850 HDPE double wall 

corrugated pipe  

d300 1220 HDPE double wall 
corrugated pipe  

2  Xindian Road South d1000 2700 Reinforced concrete 

3 Shengchan Street 
South 

d300 1600 HDPE double wall 
corrugated pipe  

d400 650 HDPE double wall 
corrugated pipe  

4 Weiyi Road d300 3350 HDPE double wall 
corrugated pipe  

5  Tarbagatai Road 
North 

d400 210 HDPE double wall 
corrugated pipe  

d300 500 HDPE double wall 
corrugated pipe  

6 Jianxin Road South d300 1400 HDPE double wall 
corrugated pipe  

7  Yuntong Road d900 1000 Reinforced concrete  

   Total  14480    
 
2. Rationales 
70. According to the general planning and the development trend of Tacheng City, the 
development is extended southward along Tarbagatai Road South to the planned train 
station, and such area will be developed successively at the present stage, however, the 
municipal infrastructure of drainage network has not yet been laid. Along with the area’s 
development, if no drainage pipelines were laid, then the wastewater has no place to be 
discharged. If the municipal drainage network in this area was not completed, it would 
generate adverse impact on the overall urban water supply system of Tacheng City, 
severely constraining the development of the city.   

71. The topography of Tacheng City features a slope from northeast to southwest, 
south-north slope of 0.8-1%, and east-west slope of 0.3-0.5%. Wastewater treatment plants 
are located in the southernmost part of the city, and the drainage system is reasonably 
configured. The new pipelines proposed to be built this time should ensure the integrity and 
rationality of the system. Taking into account the topography, new pipelines will be laid 
under pedestrian walkways located on the east side of the south-north oriented roads such 
as Yuntong Road, Shengchan Street South, Jianxin Road South, Jingwu Road, and 
Xindian Road South; for the east-west oriented roads of Weiyi Road, new pipelines will be 
laid on the north side of the roads. 

72. According to the forecast, the maximum total discharge of domestic sewage in the 
near-term (year 2022) is 50,800m3/d and the maximum discharge of domestic sewage in 
the long-term (year 2030) is 85,700m3/d. The maximum long-term design discharge is 
85,700m3/d, namely 991.9L/s, with a variation coefficient of 1.38. Taking reinforced 
concrete pipes for calculation, hydraulic elements of such pipes with the designed 
maximum sewage discharge volume are: Q=991.9L/s, i=0.01, d1200, h/d=0.7 and 
v=1.17m/s. It shows that the new d1200 pipeline can meet the design requirements of 
maximum sewage discharge volume. 

3. Alternative Analysis 

Comparison of drainage pipe properties 
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Table 22 Comparison of pipe properties 

Name 
Maximum 
diameter
（mm） 

Service 
life 

Production 
and 

Application 
Price Advantages Weakness 

Reinforced 
concrete 
drainage 

pipe 

3000 20 

1. 
manufacturers 

are widely 
distributed.  

2.DN2400 and 
below is widely 

applied and 
installed  

low 

1. long service life.  
2. widely used.  
3. Pipe jacking 
construction is 

applicable 

1. heavy self-
weight, 

transportation is 
more difficult.  

2. the quality of 
large diameter 

pipes is 
unstable.  

HDPE 
Steel band 
reinforced 

spiral 
corrugated 

pipe 

1600 50 

1. Relatively 
few domestic 

manufacturers.  
2. In recent 

years, 
domestic 

application 
has increased 

rapidly.  

low 

1. Light self-weight, 
corrosion 

resistance and long 
service life; 2. 
Convenient 

construction, low 
maintenance costs; 
3. Good hydraulic 
conditions, energy 
saving; 4. No scale 
built in the wall with 

long-term water 
conveyance, can 

maintain good 
water conveyance 

capacity. 

1. high 
requirement on 
backfilling when 
pipe installation.  
2. pipe jacking 
construction is 
not applicable.  

 

HDPE 
double-

wall 
corrugated 

pipe 

Abroad 
3000 

Domestic 
800 

50 

1. Relatively 
few domestic 

manufacturers.  
2. In recent 

years, 
domestic 

application 
has increased 

rapidly. 

high 

1. Light self-weight, 
corrosion 

resistance and long 
service life; 2. 
Convenient 

construction, low 
maintenance costs; 
3. Good hydraulic 
conditions, energy 
saving; 4. No scale 
built in the wall with 

long-term water 
conveyance, can 

maintain good 
water conveyance 

capacity. 

1. high 
requirement on 
backfilling when 
pipe installation.  
2. pipe jacking 
construction is 
not applicable.  

 

73. According to the actual situation of this project, considering the local climate factors 
(HDPE double-walled corrugated pipe and HDPE steel strip reinforced spiral corrugated 
pipe are suitable for use because of the colder local climate, although the price is higher, it 
will show a strong performance advantage and practical value in the future construction 
and maintenance) and the price factors (it can be seen from the above comparison that 
when the pipe diameter is less than 500 mm, the price of HDPE steel belt reinforced spiral 
corrugated pipe and HDPE double-wall corrugated pipe is similar. HDPE double-walled 
corrugated pipes are more economical and reasonable in the project design for the pipes 
less than D400 (including d400) with the ring stiffness SN≥8KN/㎡ and reinforced concrete 
grade II pipes are used for pipelines larger than d400. 
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C. Description of Linked Facilities 

C1. Water Supply Facilities 

74. The New District and Xicheng District of Tacheng belongs to temperate continental 
climate, with an average annual precipitation of 293 mm, an average annual evaporation 
of 1600 mm. There are 14 rivers in the area, which are supplied with precipitation and 
melting water of ice and snow from Tarbahatai Mountains. The total water resources of the 
river system are 426 million m3 (with local of 296 million m3 and Corps of130 million m3), 
and there are 43 spring ditches with the water resource of 131 million m3 (of which: 113 
million m3 for local and 18 million m3 for Corps). There are 6 small and medium-sized 
reservoirs, 6 drainage channels, 4 small hydropower stations with 6850 kilowatts installed 
in the water conservancy project. 141.85km of main canal and 598.39km of branch canal 
will be built; and the total length of branch canal is 740.24km. There are five main rivers in 
the city, namely, Kalanggur River, Abudula River, Ulasitai River, Xibotu River and Akeqiao 
River, with a total annual flow of 418.8 million m3. Groundwater resources are also very 
abundant in the area, with groundwater reserves of 320 million m3, and the exploitation 
capacity of 256 million m3. The total groundwater resources in the old city area is about 260 
million m3, and the exploitation capacity is 180 million m3. Tacheng's water supply will be 
about 303 million m3 by 2020, and it will be kept at this level by 2030. 

75. According to the water demand forecast in the feasibility study report, the annual 
water consumption in 2022 is 2737.5 *104 m3 in cities, 7222.5 *104 m3 in agriculture and 
9960 *104 m3 in total; in the long term of Year 2030, the urban annual water demand will 
be 4051.5 *104 m3 for cities, 7222.5 *104 m3 for agriculture and 11274 *104 m3 in total. The 
above calculation data show that water resources in Tacheng can be balanced by supply 
and demand. 

76. Currently, there are three water plants, namely No. 3 Water Plant, No. 4 Water Plant 
and No. 5 Water Plant that is under construction. The design water supply capacity of the 
three plants is 1.5x104m3/d, using underground water. The No. 4 Water Plant has the short-
term water supply capacity designed at 13,000 m3/day, and the land for long-term capacity 
is reserved, which is 47,000m3/day, using underground water. The No. 5 Water Plant, that 
is under construction at present, has the short-term water supply capacity of 38,000m3/day 
and long-term capacity of 72,000m3/day, using surface water.  

77. At present, the water supply network of Tacheng City mainly supplies water for 
urban residents and some industrial enterprises. Most industrial enterprises still rely on self-
built water sources to supply water. The existing pipeline network coverage rate is about 
75% with pipelines mainly distributed in the north-central part of the city. The main pipelines 
have been laid in the west part of the city, and almost no pipelines have been laid in the 
east part of the city. According to the general plan and the development trend of Tacheng 
City, the development direction will go from Daerbaha Tainan Road extends southward to 
the planned railway station. This area will be developed one after another at the present 
stage, but the water supply network of municipal infrastructure has not yet been laid. The 
design of water supply network in this Project is aimed at improving the safety of water 
supply and increasing the popularization rate of pipe network.  

C2. Wastewater Treatment Plant 

78. Tacheng City currently has 2 wastewater treatment plants (WWTPs). One is located 
in the No.5 group of Tougong village, Ergong town of Tacheng City, and was put into 
operation in 2004. Covering an area of 75 mu, the other one was put into operation in 2018 
with the designed capacity of 20,000m3/d and 40,000m3/d in the long-term. The effluent 
reaches Level II discharge standard under the Urban WWTP Pollutants Discharge 
Standards (GB18918-2002) by using the Orbal oxidation ditch process. Sludge is shipped 
out to landfill site after being dewatered. The current service scope of the WWTP is 
Tacheng City. The WWTP that is under construction is located on the south side of Keta 
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expressway, with a designed treatment capacity of 40,000m3/d, occupying an area of 10 
hectares. The WWTP also adopts Orber oxidation ditch process. Construction structures 
of the plant includes the pretreatment workshop, blasting gas and sediment tank, oxidation 
ditch, second sedimentation tank, sludge dewatering workshop, chlorine adding room, 
garage, office building, power distribution room, boiler room, etc. 

79. At present, the total length of drainage pipe network in central urban area is 
36,909m, with pipe diameters of d300 ~ d800, including 14,480m of d300 pipelines, 
12,153m of d400 pipelines, 5,518m of d500 pipelines, 2,773m of d600 pipelines and 
1,985m of d800 pipelines. These are HDPE drainage pipes and reinforced concrete pipes. 
There are six drainage trunk pipes in existing urban area, which are Zuogong Road, 
Wenhua Road, Huayuan Street, Changqing Road, provincial highway, and Tiyuguan Road 
at the pipe diameters of d300-d900. Total length of current drainage pipe network is 
32.15km. The drainage system adopts incomplete diversion system, that is rain and snow 
water discharged into ditches and channels, or directly into roadside woodland, while 
domestic sewage and industrial waste water (must meet the Water Quality Standards of 
Sewage Discharging into Urban Sewage Pipelines (CJ3082-1999)) after being collected by 
the sewage pipe network, which is incorporated into the municipal WWTP for treatment. 

80. The Project will newly build drainage pipeline of totally 28.4km and 713 of drainage 
wells, with pipe diameters of d300, d400, d900 and d1000. The drainage scale is 40800 m3/d 
in 2022 (short term) and 70540 m3/d in 2030 (long term). The new project will effectively solve 
the drainage problem in this new developed area and create a good social and economic 
environment for the development of Tacheng City. 
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D. Description of Environment 

81. Location. Tacheng City is the capital of Tacheng Prefecture. The city is located in 
the northwest Xinjiang at the border with Kazakhstan. The city area is 4,357 km2 with the 
dimensions in south-north of about 90 km and in east-west of 58 km. The distance to 
Urumqi is about 630 km. The border trade port of Baktu is only about 12 km in the west. 

82. Geology. Most of XUAR is young geologically, having been formed from the 
collision of the Indian plate with the Eurasian plate. Older geological formations occur 
principally in the far north where the Junggar Block is geologically part of Kazakhstan, and 
in the east which is part of the North PRC Craton. The landform comprises three east-west 
mountain ranges embracing two basins in between. The three mountain ranges are Altay 
Mountain in the north, Tianshan Mountain in the middle, and Kunlun Mountain in the south. 
The two basins are the Junggar Basin between Altay Mountain and Tianshan Mountain, 
and the Tarim Basin, which is the largest in the PRC, is between Tianshan Mountain and 
Kunlun Mountain. In the center of the Tarim Basin stretches the Taklimakan Desert, the 
largest shifting desert in the PRC and the second largest in the world. XUAR has within its 
borders the point of land which is most remote from the sea. This is the so-called - Eurasian 
pole of inaccessibility in the Dzoosotoyn Elisen Desert, 2,648 km from the nearest coastline 
(straight-line distance). 

83. The engineering geology of all the proposed roads is good and suitable for 
engineering construction. Except plain fill and cultivated soil layers, which must be removed 
and replaced with suitable fillings, all other soil layers are suitable as bearing course of 
road subgrade. No adverse geological condition exists, and the groundwater table is quite 
deep with no influence on engineering works. The seismic fortification intensity in the 
project areas is Grade VI. 

84. Climate. The city is surrounded by mountains on three sides with Harbahatai 
(Tarbagatai) and Bakyu mountains in west, north and east. The south side of the city is the 
open area formed by river deposits and with swaps and grassland. The topography of the 
area is sloping down from north to south with the maximum elevation of 2,835 m on top of 
the mountain in the north and the lowest elevation of 403 m in the south. Tacheng City has 
temperate continental arid climate with long, cold winters and short, hot summers. The 
average annual precipitation is 263.5 mm. The annual average temperature is 5-7°C.  

85. Water resources. XUAR has an annual runoff of some 88 billion m3 of surface 
water together with 25 billion m3 of exploitable groundwater, and glaciers covering 24,000 
km2 which currently store over 2,580 billion m3 of water. Tacheng City is located in the 
Tacheng Basin, which is surrounded by hundreds of snow-mountains. Snow melt runoff is 
the main water resource of the basin. In comparison with other cities/areas in XUAR, water 
resources in Tacheng City are relatively abundant. In 2012, a comprehensive water 
resource balance analysis (WRBA) for Tacheng City was completed by the Water 
Resource Conservation Research Institute of Yellow River Commission. The WRBA report 
is one of the appendixes of the Tacheng Municipality Development Master Plan (2012-
2030). 

86. The total annual exploitable water resources in the municipality amount to 1.175 
billion m3/a including surface water runoff of 742.89 million m3/a (11 main rivers), and the 
allowable groundwater exploitation of 432.23 million m3/a. According to the WRBA report, 
the predicted water demand in 2020 to 2030 are 485 million m3/a to 488 million m3/a, 
accounting for some 41% of the total available water resource. It is concluded that available 
water resources, both surface water and groundwater, are sufficient to satisfy the city’s 
demand in the mid- to long term to sustain urban and industrial growth projections (as 
defined in the urban development master plan) without affecting other water users in 
surrounding areas.  
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87. Ecological resources. Tacheng City has 1.12 million mu forest land (18.68% of the 
city’s total area), in which 0.9 million mu is natural forest, others consist of artificial forestry. 
The grassland area is 318,000 ha. There are more than 2,000 flora and 80 wild fauna 
species within the municipality. The proposed transport infrastructure and municipal 
services will be located within the urban area of Tacheng  City,  where no rare flora and 
fauna are reported. Current vegetation consists of planted pines, poplars and willows, and 
fauna includes common birds, rodents and insects. 

88. Environmental Baseline of the Project Site in Tacheng City. According to the 
environmental function zoning, air environment in the project area is categorized as an 
applicable area of Class II under the Ambient Air Quality Standards (GB3095-2012); 
surface water of Urasti River and Grangur River is categorized as an applicable area of 
Class II under the Surface Water Environment Quality Standards (GB3838-2002); Garwu 
Tamu River, Chengdong River, and Qingshui River are categorized as Class IV standard 
applicable area; sound environment is categorized as Class II and Class IV standard 
applicable area under the Acoustic Environmental Quality Standards (GB3096-2008). 

89. Air Quality. Three air quality monitoring stations were set up near the Radio and 
Television University of Tacheng Region, Sangong Village and Upper Ergeti. The 
monitoring results are shown in the following table. 

 

Table 23 Air Quality Monitoring Results 

Monitoring 
points  

Monitoring 
factors  

Monitoring 
range 

Standard 
values 

Maximum 
value 

reaching 
standard 

(%) 

Over 
standard 

rate 
(%) 

Times of 
ultra 

standard 
 

Radio and 
Television 

University of 
Tacheng 
Region 

SO2（μg/m3）  9-12  150  8%  0  0  

NO2（μg/m3）  21-23  80  28.75%  0  0  

CO（mg/m3）  0.4-0.6  4  15%  0  0  

PM10（μg/m3）  86-94  150  62.7%  0  0  

PM2.5（μg/m3）  43-51  75  68%  0  0  

TSP（μg/m3）  193-203  300  67.7%  0  0  

Sangong Village 

SO2（μg/m3）  13-15  150  10%  0  0  

NO2（μg/m3）  25-29  80  36.25%  0  0  

CO（mg/m3）  0.5-0.7  4  17.5%  0  0  

PM10（μg/m3）  99-107  150  71.3%  0  0  

PM2.5（μg/m3）  56-64  75  85.3%  0  0  

TSP（μg/m3）  215-224  300  74.7%  0  0  

Upper Ergeti 

SO2（μg/m3）  11-14  150  9.33%  0  0  

NO2（μg/m3）  22-27  80  33.75%  0  0  

CO（mg/m3）  0.4-0.7  4  17.5%  0  0  

PM10（μg/m3）  99-104  150  69.3%  0  0  
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Monitoring 
points  

Monitoring 
factors  

Monitoring 
range 

Standard 
values 

Maximum 
value 

reaching 
standard 

(%) 

Over 
standard 

rate 
(%) 

Times of 
ultra 

standard 
 

PM2.5（μg/m3）  57-61  75  81.3%  0  0  

TSP（μg/m3）  213-223  300  74.3%  0  0  

 
90. Each monitoring indicator at the three air quality monitoring stations of the Radio 
and Television University of Tacheng Region, Sangong Village and Upper Ergeti meets 
Class II standards of the Ambient Air Quality Standards (GB3095-2012).  

91. Surface Water Quality. Monitoring sections were set up in Urasti River, Garouri 
Tamu River, Chengdong River, Qingshui River and Kalanggur River, respectively. The 
monitoring results are shown in the following table: 

 

Table 24 Surface Water Quality Monitoring Results 
(Unit mg/L, except pH)  

Sample taking 
location 

pH  
value 

Dissolved 
oxygen CODcr 

Permanganate 
index BOD5 Ammonia 

nitrogen 
Total 

phosphorus 
(TP) 

Total 
nitrogen 

(TN) 

Kalanggur River 8.38-
8.40 7.74-7.76 13-14 3.47-3.81 1.2-1.6  0.903-

0.912 0.40-0.45 4.34-
4.58 

Urasti River 8.30-
8.41 7.28-7.32 10-12 2.71-2.83 0.9-1.2  0.087-

0.095 0.04 4.37-
4.45 

Garouri Tamu 
River 8.40 7.24-7.27 not 

detected 3.66-3.72 not 
detected 

0.042-
0.052 0.03-0.04 3.59-

3.67 

Chengdong 
River 

8.48-
8.49 7.11-7.12 not 

detected 3.21-3.42 not 
detected 

not 
detected 0.02 4.10-

4.12 

Qingshui River 8.47 6.92-6.95 6-8 3.13-3.27 not 
detected 

not 
detected 0.02 3.74-

3.94 
Standard limited 
value (Class II) 6~9 ≥6 ≤15 ≤4 ≤3  ≤0.5 ≤0.1 ≤0.5 

 
92. The table above shows that the concentration of ammonia nitrogen, TP and TN at 
the monitoring cross section of Kalangur River exceeded Class II standards under the 
Surface Water Environment Quality Standards (GB3838-2002), due to domestic 
wastewater generated by village residents living alongside the river randomly discharged 
into the river, and fertilizers used by surrounding farmers washed by rain through surface 
runoff flowing into the river. The concentration of TN at the monitoring cross section of the 
Urasti River, Garouri Tamu River, Chengdong River and Qingshui River exceeded the 
Class II standard under the Surface Water Environment Quality Standards (GB3838-2002), 
due to fertilizers washed by rain through surface runoff flowing into the rivers. The 
remaining water quality indexes at each monitoring cross section can meet the Class II 
standard of the Surface Water Environment Quality Standards (GB3838-2002). 

93. Acoustic environmental quality. Monitoring points are set up at sensitive targets of 
the proposed roads, once during the day and once at night, monitoring for two consecutive 
days. Monitoring sections are set up at existing roads, once during the day and once at 
night, monitoring for one day. The monitoring results are shown in the following table. 
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Table 25 Acoustic Environmental Quality Monitoring Results 

# Sensitive Point Monitoring 
Site 

Measured value  
dB (A)  

Standard Value 
dB (A) 

Day Night Day Night 

1  
Radio and 
Television 
University  

1st Floor 46.6-47.3  35.7-35.8  60  50  

4th Floor 45.1-45.8  34.4-35.2  60  50  

2  Karadun Village 

1st row residents 
facing the road  48.8-49.1  36.2-37.6  60  50  

Residents 50m 
away from the 
road boundary 

44.1-44.4  33.8-33.9  60  50  

3  Sangong Village 

1st row residents 
facing the road  54.2-55.3  39.7-39.9  60  50  

Residents 50m 
away from the 
road boundary 

48.7  37.3-38.3  60  50  

4  Ergong Village 

1st row residents 
facing the road  54.6-55.3  43.9-44.8  60  50  

Residents 50m 
away from the 
road boundary 

48.6-49.8  38.7-39.4  60  50  

5  
Residents in the 

west side of 
Shengchan Street 

South  

1st row residents 
facing the road  55.9-56.7  42.3-43.8  60  50  

1st floor of the 
resident building 
50m away from 
the road 
boundary 

56.5-57.3  41.6-42.3  60  50  

5th floor of the 
resident building 
50m away from 
the road 
boundary 

52.7-53.8  39.7-40.2  60  50  

10thfloor of the 
resident building 
50m away from 
the road boundary 

45.8-47.2  37.6-38.2  60  50  

6  No.5 Kindergarten 
of Tacheng City  

1st Floor 46.3-48.4  33.8-35.2  60  50  

3rd Floor 44.8-46.7  34.2-34.8  60  50  

7  East side of Upper 
Ergeti  --  56.6-58.1  41.5-43.4  60  50  

8  

Noise attenuation 
section at 

Tarbagatai Road 
North  

20m away from 
the road 
boundary  

56.4  46.8  --  --  

40m away from 
the road 
boundary 

52.5  42.6  --  --  

80m away from 
the road 
boundary 

47.1  37.9  --  --  
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# Sensitive Point Monitoring 
Site 

Measured value  
dB (A)  

Standard Value 
dB (A) 

Day Night Day Night 
120m away from 
the road 
boundary 

41.7  36.6  --  --  

9 
Noise attenuation 
section at Jingwu 

Road  

20m away from 
the road 
boundary  

54.5  46. --  --  

40m away from 
the road 
boundary 

51.6  43.1  --  --  

80m away from 
the road 
boundary 

46.8  38.5  --  --  

120m away from 
the road 
boundary 

41.6  36.9  --  --  

10  

Noise attenuation 
section at 

Shengchan Road 
South  

20m away from 
the road 
boundary  

55.3  43.8  --  --  

40m away from 
the road 
boundary 

51.7  40.3  --  --  

80m away from 
the road 
boundary 

47.4  37.2  --  --  

120m away from 
the road 
boundary 

43.1  36.6  --  --  

 
94. The acoustic environment quality of the project area meets the requirements of 
Class II area standard requirement (60dB(A) for day time and 50dB(A) for night time) under 
the Acoustic Environmental Quality Standards (GB3096-2008).  
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E. Anticipated Environmental Impacts and Mitigation Measures 

E1.  Positive Environmental Impacts 

95. Environment benefits. The project will have significant environment, health, and 
safety benefits to the urban residents in Tacheng city by improving urban infrastructures 
and municipal services. The project will facilitate environmentally sustainable urban 
infrastructure development by improving urban road linkages and related facilities by 
rehabilitating and upgrading urban roads, constructing urban roads and bridges, improving 
water supply and sewer coverage, installing energy-efficient LED street lighting. The project 
will improve public transport services and implement road safety and traffic management 
initiatives.  

96. All new roads will be developed with safe and adequately wide footpaths as well as 
fully segregated non-motorized lanes where possible. Traffic safety will be promoted 
through adequate design of the roadway itself (including key interventions such as 
appropriate street lighting, safe roadway alignments, adequate shoulders, signage, 
roadway markings, and protective barriers in vulnerable areas). The use of 1826 LED street 
lights will result in energy savings over 1.40 million KWh per year with an estimated CO2eq 
emission reduction of 1396 t/a as compared to conventional street lighting (A KWh 
electricity saving reduces 0.997 kg of CO2.).  

Table 26 Energy Saving and GHG Emission Reduction  
by Using LED Street Lighting 

Location 
Numbers 
of street 

light 

Electricity saving 
(kWh/a) 

Standard coal 
saving (t/a) 

CO2eq emission 
reduction (t/a) 

Tacheng
 

1826 1,399,629 559.9 1395.7 
 
97. Surface water pollution abatement. The sewage pipeline subproject in Tacheng City 
will construct 28.365 km sewer pipeline. According to the FSR for the proposed changes, 
the estimated amount of domestic wastewater to be collected is about 40,800 m3/d by the 
year of 2022. This wastewater will be delivered to the existing municipal WWTPs, where it 
will be treated to Class-1B Standard prior to discharge. The sewer system will reduce 
contamination of receiving water bodies, and will result in cleaner and healthier living 
environment for the urban residents. The estimated pollution abatement is shown in Table 
27. 

Table 27 Summary of Pollutants Removal through the Sewer Pipelines 
Item Propose Change 
Length of sewer pipe (km) 28.365 

Wastewater collected (m3/d) 40,800 

CODcr (t/yr.) removal 9.792 

BOD (t/yr.) removal 8.16 

TN (t/yr.) removal 1.224 

TP (t/yr.) removal 0.1224 

NH3-N (t/yr.) removal 1.3056 
 
98. Poverty and social benefits. The project will provide residents with better roads 
and transport services, access to safe and reliable water supply, and improved living 
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environment. Public awareness programs and implementation of the transport safety and 
sanitation management will ensure the positive and long-term social benefits of the project. 
Construction activities will directly create 454 temporary jobs. The operation and 
maintenance of the project outputs will directly create an estimated 19 permanent jobs. 
Many temporary jobs will be unskilled, and contractors are required to employ local workers 
when possible. The Tacheng Prefecture PMO has set up employment targets for women, 
poor population and ethnic minorities. Project city/county community offices and the Labor 
Bureau will assist the contractors in realizing these targets. Project implementing units (PIU) 
will ensure that all PRC labor laws and core labor standards are respected. This will be 
closely monitored under the project performance monitoring system.  

E2.  Environmental Impacts and Mitigation Measures during Construction Phase 

99. Potential environmental impacts during construction includes the generation of dust 
and noise; wastewaters from the workforce; soil erosion due to excavation; loss of trees; 
and surface and groundwater contamination by oil and grease leaks from construction 
machines and uncontrolled waste disposal. Epidemic diseases can be a concern due to 
the large number of mobile workers working on the construction site. These impacts are in 
general short-term in nature and can be minimized by proposed mitigation measures and 
good engineering and construction practices.  

100. The proposed environmental mitigation measures for the new subprojects are 
summarized in Table 29.  

101. In order to effectively implement these mitigation measures, the Environmental 
Management Plan (EMP) was updated. The EMP has summarized all the mitigation 
measures and to be implemented by subproject construction contractors. The EMP also 
has listed responsibilities of all the parties who are involved in the subproject construction 
for supervision, enforcement and implementation of the mitigation measures. The EMP will 
be used as an integrated component of bidding documents and included in all the 
construction contracts for the new subprojects. 

102. An environmental supervision mechanism will be established during the 
implementation of the new subprojects. A supervision group consisting of environmental 
supervision engineers (ESE) will be engaged by the subproject IAs to monitor the 
environmental performance of construction activities, including dust and noise control, 
construction wastes disposal, soil erosion control, tree replanting, worker safety, sanitation, 
and worker health. Implementation of the environmental management measures will be 
regularly reported to the IAs during the project implementation (normally on a monthly basis 
as part of monthly construction supervision reports) in order to keep track of environmental 
performance. 

103. To reduce the risk of spreads of epidemic diseases, all construction workers will be 
provided with training and educational programs to increase the awareness and knowledge 
about the infection and prevention of epidemic diseases. Hygiene, sanitation and healthy 
lifestyle among the construction workers at the construction camps will be promoted and 
enhanced to minimize the opportunities of epidemic breakouts.  

104. The environmental supervision mechanism mentioned above has been proved to 
be necessary and effective in several World Bank/ADB financed projects in China and other 
ongoing subprojects under the Project. With the implementation of the environmental 
supervision mechanism in the new subprojects, it is anticipated that the environmental 
impacts of the new subprojects during construction can be effectively controlled to the 
minimum and/or acceptable levels.  

1. Air 
105. The main pollutant is airborne dust. Airborne dust is mainly caused by such 
activities as excavation, blasting, demolition, vehicle movement and material handling. 
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Since the project construction sites are relatively far away from residential areas, and the 
construction period is short in duration, adverse impacts resulting from the limited 
generation of airborne pollutants will be limited to the construction site areas only. Potential 
airborne dust and emission from vehicles and construction machinery during material 
transportation are limited to the construction sites. Another pollutant is asphalt from the 
road construction. 

106. The proposed mitigation measures in the Pollution Prevention Assessment Report 
are summarized below: 

• Construction sites, transportation routes and materials handling sites will be water-
sprayed on dry and windy days; especially if these sites are near sensitive 
receptors, such as residential areas. 

• Place the sand and stone storage place 100m far away from the sensitive point of 
the environment, and cover with a tent cloth, regularly sprinkling water to suppress 
the dust. 

• An asphalt mixing station is not setup at a construction site, and the asphalt used 
is purchased from an existing asphalt mixing station. 

• Materials during transportation will be covered to avoid spillage. 

• Construction site entrance roads are equipped with vehicle washing facilities. 

• When there is a strong wind of above 4 level or heavy pollution weather, earthwork 
excavation, backfilling and other operations that may generate dusts are strictly 
prohibited; when the red alert is issued, all construction work must be suspended. 

 
2. Noise and Vibration 
107. During the project construction period, noise sources are mainly from the operation 
of construction machineries during basic and road construction as well as transportation 
and vehicles. Some of the devices are vibrating, bursty, and pulsed which has a greater 
impact on people; some equipment (such as mixers) have a low frequency, are not easy to 
attenuate, and make people feel irritated.  

108. Proposed mitigation measures for noise reduction in the Pollution Prevention 
Assessment Report are summarized below: 

• Appropriate warning signs along main transportation routes will be established to 
limit the vehicle speed and prohibit honking. 

• Set up a fence in the course of construction when near the sensitive point. 

• Noisy machines will be properly maintained with necessary noise reduction 
technologies adopted, e.g., mobile sound barrier. 

• Nighttime use of high noisy machines, such as loader and grader, will be strictly 
prohibited. 

• Transport vehicles should minimize driving at night, and are not allowed to horn 
when passing nearby the residential area with lowered speed in order to reduce the 
adverse impact of traffic noises on surrounding environment during the construction 
period.  

• To reduce the vibration, improve the design of vibration equipment, adjust the 
balance of vibration equipment and control the installation clearance. 

 
 

3. Site Runoff and Wastewater 
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109. Site runoff from construction sites that are subject to excavation or earth works 
might lead to surface erosion and sediment loading. Sediment in runoff may be eventually 
carried to adjacent rivers near the project site through drainage channels.  

110. With the implementation of site mitigation measures to control site runoff from 
working areas, and with the provision of sediment removal facilities, no adverse water 
quality impacts from site runoff are anticipated. 

111. Wastewaters generated from construction activities may contain high SS 
concentrations. They may also contain a certain amount of grease and oil.  Potential 
impacts due to such site wastewaters can be minimized if construction and site 
management practices are implemented to ensure that litter, fuels, and solvents do not 
enter public drainage systems. 

112. Domestic sewage generated from the workforce during construction is forbidden to 
directly discharge into public drainage systems or adjacent water bodies. Portable chemical 
toilets should be installed within construction sites. Wastewaters generated from kitchens 
should be discharged to public foul sewers or collected in a temporary storage tank. With 
a good control of domestic sewage, no adverse water quality impacts from the workforce 
sewage are anticipated to occur. 

4. Solid Waste 
113. Solid wastes are generated from construction (earthworks from excavation and the 
replaced pipeline) and workforce disposal. The construction solid waste will be transported 
to a designated residue yard for treatment and disposal. The domestic garbage will be 
collected in the garbage bins and be transported by the sanitation department regularly to 
be disposed in the garbage disposal site. Proposed mitigation measures for solid waste 
management in the Pollution Prevention Assessment Report are summarized below: 

• Earthworks to be excavated from roadbeds under the project are more than what 
needs to be filled. All roads commence construction at the same time, therefore, 
useful earthworks can be backfilled in time, while non-useful earthworks will be 
transported to Tacheng city’s construction waste landfill site. No soil fetching and 
disposal sites are set up at any spot.  

• Pipes shall be laid following the original pipe network. Upon excavation, original 
pipes that become waste will be collected and sold.  

• Garbage cans shall be placed at construction sites. Wastes collected shall be 
cleared and transported out regularly, and be handed over to environmental 
sanitation authority for proper treatment.   

5. Ecology 
114. Land acquisition and construction activities, such as excavation and backfilling, can 
lead to damage to local vegetation and loss of biomass. However, timely 
restoration/compensation of soil and vegetation along the construction sites after the 
construction phase can minimize such ecological impacts. Proposed mitigation measures 
for the ecological protection are summarized below: 

• Construction work shall be carried out strictly within construction area in order to 
avoid excessive damage to the surface vegetation; 

• Large-scale earthworks should avoid to be carried out during rainy seasons. 
• Upon completion of earthwork operation, measures shall be taken in a timely 

manner to prevent water and soil erosion, such as road surface smoothing, tamping, 
brick and stone laying, and grass planting, etc. 

• Upon construction completion of main structure, measures such as grass planting, 
greening, etc. should be taken in a timely manner to restore the vegetation on 
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exposed slope surface. Whether it’s side slope for earth filling or excavation, or 
excavation face for earth fetching, vegetation restoration is a more effective 
protective measure to prevent water and soil erosion.  

 

E3.  Environmental Impacts and Mitigation Measures during Operational Phase 

1. Noise 
115. Once the operational period starts, the impact on acoustic environment mainly 
comes from the traffic noise on the road. Roads under this project serve the daily travel of 
surrounding enterprises, public institutions and residents as well as for vehicle traffic in the 
region. It is expected that the intensity of road traffic noise source will increase as the 
number of operational years grows. The environmental impacts brought by traffic noises 
can be minimized through strengthening of traffic management, traffic control (including 
forbidden lines), speed limit, as well as setting up signs of forbidden honking or other 
measures. 

116. Based on the project characteristics and the conditions of traffic flow and speed in 
the engineering design, the near-term 2023, mid-term 2026 and long-term 2034 of the 
operation are forecasted according to the road traffic forecasting model of "Technical 
Guidelines for Environmental Impact Assessment - Acoustic Environment" (HJ2.4-2009). 
The noise attenuation caused by trees, buildings, road curves or traffic noise correction of 
limited length sections are not taken into account in the prediction. The impact of road traffic 
noise is shown in the table below. 

Table 28 Anticipated Contribution value of traffic noise at different distances 
from road central line during operation period dB(A) 

Road Section Forecast  
Year  

Forecast 
Period  

Distance from forecast point to the road centerline 
(m)  

20  40  60  80  100  120  140  160  180  200  

Tarbagatai  
Road North 

2021  

Day 
time 

60.7   55.3   52.9   51.4   50.3   49.4   48.7   48.1  47.5   47.0  

Night 
Time  

54.2   48.8   46.5   45.0   43.9   43.0   42.2   41.6  41.1   40.6  

2027  

Day 
time 

62.5   57.2   54.8   53.3   52.2   51.3   50.6   50.0  49.4   48.9  

Night 
Time  

56.3   50.9   48.6   47.1   45.9   45.1   44.3   43.7  43.2   42.7  

2035  

Day 
time 

63.9   58.5   56.2   54.7   53.6   52.7   51.9   51.3  50.8   50.3  

Night 
Time  

58.1   52.7   50.3   48.8   47.7   46.8   46.1   45.5  44.9   44.5  

 2035  Day 
time 

65.5   60.2   57.8   56.3   55.2   54.3   53.6   53.0  52.4   51.9  

Night 
Time  

59.7   54.3   51.9   50.4   49.3   48.4   47.7   47.1  46.5   46.0  

Jianxin Road 
South 

2021  Day 
time 

57.9   52.5   50.2   48.7   47.6   46.7   45.9   45.3  44.8   44.3  

Night 
Time  

51.4   46.0   43.6   42.1   41.0   40.1   39.4   38.8  38.2   37.7  

2027  Day 
time 

62.6   57.2   54.9   53.4   52.3   51.4   50.6   50.0  49.5   49.0  

Night 
Time  

56.2   50.8   48.4   46.9   45.8   44.9   44.2   43.6  43.0   42.5  
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Road Section Forecast  
Year  

Forecast 
Period  

Distance from forecast point to the road centerline 
(m)  

20  40  60  80  100  120  140  160  180  200  
2035  Day 

time 
65.0   59.6   57.3   55.8   54.7   53.8   53.1   52.4  51.9   51.4  

Night 
Time  

58.9   53.6   51.2   49.7   48.6   47.7   47.0   46.3  45.8   45.3  

Jingwu Road 2021  Day 
time 

55.4   50.0   47.7   46.2   45.1   44.2   43.4   42.8  42.3   41.8  

Night 
Time  

48.9   43.5   41.1   39.6   38.5   37.6   36.9   36.3  35.7   35.2  

2027  Day 
time 

60.1   54.7   52.4   50.9   49.7   48.9   48.1   47.5  47.0   46.5  

Night 
Time  

53.7   48.3   45.9   44.4   43.3   42.4   41.7   41.1  40.5   40.0  

2035  Day 
time 

62.5   57.1   54.8   53.3   52.1   51.3   50.5   49.9  49.4   48.9  

Night 
Time  

56.4   51.1   48.7   47.2   46.1   45.2   44.5   43.8  43.3   42.8  

Xindian Road 
South 

2021  Day 
time 

53.4   48.1   45.7   44.2   43.1   42.2   41.5   40.9  40.3   39.8  

Night 
Time  

46.9   41.5   39.2   37.7   36.5   35.7   34.9   34.3  33.8   33.3  

2027  Day 
time 

58.1   52.8   50.4   48.9   47.8   46.9   46.2   45.6  45.0   44.5  

Night 
Time  

51.7   46.3   44.0   42.5   41.4   40.5   39.7   39.1  38.6   38.1  

2035  Day 
time 

60.6   55.2   52.8   51.3   50.2   49.3   48.6   48.0  47.4   47.0  

Night 
Time  

54.5   49.1   46.7   45.2   44.1   43.2   42.5   41.9  41.3   40.9  

Shengchan 
Street South 

2021  Day 
time 

55.8   50.4   48.0   46.5   45.4   44.5   43.8   43.2  42.6   42.2  

Night 
Time  

49.2   43.9   41.5   40.0   38.9   38.0   37.3   36.6  36.1   35.6  

2027  Day 
time 

60.4   55.1   52.7   51.2   50.1   49.2   48.5   47.9  47.3   46.8  

Night 
Time  

54.0   48.7   46.3   44.8   43.7   42.8   42.1   41.5  40.9   40.4  

2035  Day 
time 

62.8   57.4   55.0   53.5   52.4   51.5   50.8   50.2  49.6   49.2  

Night 
Time  

56.8   51.4   49.1   47.6   46.5   45.6   44.8   44.2  43.7   43.2  

Weiyi Road 2021  Day 
time 

55.8   50.4   48.0   46.5   45.4   44.5   43.8   43.2  42.6   42.2  

Night 
Time  

49.2   43.9   41.5   40.0   38.9   38.0   37.3   36.6  36.1   35.6  

2027  Day 
time 

60.4   55.1   52.7   51.2   50.1   49.2   48.5   47.9  47.3   46.8  

Night 
Time  

54.0   48.7   46.3   44.8   43.7   42.8   42.1   41.5  40.9   40.4  

2035  Day 
time 

62.8   57.4   55.0   53.5   52.4   51.5   50.8   50.2  49.6   49.2  

 

117. Based on the noise prediction, sensitive targets will exceed the standard after the 
completion of the project. Considering noise reduction effect and feasibility, noise reduction 
window is recommended as a noise reduction measure. In addition, it is suggested that the 
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areas on both sides of the road should be planned as soon as possible and strictly managed 
to prevent disorderly construction. In the urban planning road section, the nature of the land 
used on both sides of the road should be strictly controlled. In the Class IV of sound 
functional areas, it is advisable to green or use as non-noise-sensitive building land such 
as traffic service facilities, warehousing and logistics facilities, and avoid noise-sensitive 
buildings such as new schools, hospitals and homes for the aged to be built within 40 
meters outside the red line of the road as far as possible. In the layout of residential areas, 
high-rise buildings should not be laid out along the road, but low-rise buildings should be 
laid out to minimize the number of people polluted by traffic noise. Noise control design 
should be carried out in buildings requiring sound environment control, including general 
plan design, plane design and section design. Bedrooms should not be arranged on the 
side of the road, double-deck or sound insulation windows should be installed on the side 
of the road, and closed balconies should be designed. Controlling the quality of pavement 
construction and maintenance, maintaining smooth pavement and reducing road slope can 
also effectively reduce the road noise. 

2. Air Quality 
118. This project is a municipal road project, major air pollution sources during the 
operational period are all sorts of motor vehicle exhausts, such as carbon monoxide (CO), 
nitrogen oxide (NOx) and hydrocarbons (THC), and during the operational period, 
automobile exhaust emissions has certain relations with traffic volume, speed, fuel 
consumption and emissions coefficient of different automobile models. As the service life 
grows once put into operation upon construction completion, traffic volume will increase 
year by year, pollutant emissions will also increase year by year, and local pollution on both 
sides of the route will increase. In addition, dusts may also be generated during vehicle 
driving based on road surface. As the road surface under this project adopts asphalt 
concrete pavement, dust pollution is relatively small once put into operation. 

119. Meanwhile, the improvement in road conditions will reduce fuel consumption and 
wear and thus reduce air emissions. Peak hour travel speed on the project roads will 
significantly increase, leading to significant reduction in travel time required to travel 
through the facility, which in turn will include cost savings and fuel savings for all users. 

3. Solid Waste 
120. The project is a municipal road project, which does not generate solid wastes itself. 
All roads do not install service areas and toll stations, therefore, during the operational 
period, passing vehicles generate very little amount of solid wastes. All road sections are 
regularly cleaned by designated cleaning staff, before solid wastes are uploaded onto the 
vehicle and transported out to a municipal landfill site. Solid wastes are cleaned on the 
same day when they are generated, therefore, as long as the management is strengthened 
to ensure normal implementation of cleaning measures, solid wastes generated after the 
roads are put into operation will not bring harm to the environment. 

Table 29 Summary of Potential Environmental Impacts, Mitigation Measures and 
Responsible Agencies for the new Subprojects 

 

Environmental 
Issues Potential Impacts Mitigation Measures Responsible 

Agency 

Construction Period 

Surface water 
quality 

- Site runoff and soil 
erosion from 
construction sites that 
are subject to 
excavation or earth 
works.  

• Build sedimentation tanks and 
ponds to treat production 
wastewaters and surface 
runoff; 

• Use portable chemical toilets. 

-Contractors 
-PMO 
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Environmental 
Issues Potential Impacts Mitigation Measures Responsible 

Agency 

- Suspended solids, 
grease and oil 
contained in 
wastewaters generated 
from construction 
activities.  
- Organic and 
pathogenic pollutants 
from domestic 
wastewaters generated 
from the workforce.  

• Treat domestic wastewaters 
dispose into sewer mains. 

Air quality 

-Construction dust and 
vehicle emissions 
-Asphalt from the road 
construction 

• Water spray construction 
roads 

• Cover construction materials 
• Place the sand and stone 

storage place far away from 
the sensitive point of the 
environment, and cover with a 
tent cloth, regularly sprinkling 
water to suppress the dust. 

• The asphalt used is 
purchased from an existing 
asphalt mixing station. 

-Contractors 
-PMO 

Solid waste 

- Spoil disposal causing 
erosion 
- Generation of 
domestic solid wastes 
from construction 
activities and workforce. 

• Useful earthworks can be 
backfilled in time, while non-
useful earthworks will be 
transported to Akesu city’s 
construction waste landfill site.  

• Upon excavation, original 
pipes that become waste will 
be collected and sold. 

• Domestic garbage regularly 
collected & moved to 
treatment site 

-Contractor; 
-PMO 

Noise 

Construction noise and 
transport vehicle noises 
affecting workers & near 
villagers 

• Horning is prohibited; 
• No construction at night 
• Sound barriers for equipment 
• Regular monitoring at noise 

sensitive receivers 

-Contractors; 
-PMO 

Soil erosion 
Soil erosion resulting 
from the construction 
activities.  

• Blocking measures to avoid 
soil loss; 

• Implementation of soil 
conservation measures ; 

• Cofferdams and tree planting 
on temporarily acquired land 
for ecosystem recovery 

• Implement “Soil Erosion 
Control Plan” prepared for the 
subproject 

-Contractors; 
-Designer 
-PMO 

Ecology Loss of vegetation, 
disturbance to animals 

• Contractors & workers to be 
trained to protect vegetation 
and minimize the disturbance 
to animals 

-Contractors 
-PMO 
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Environmental 
Issues Potential Impacts Mitigation Measures Responsible 

Agency 

Safety and 
health of 
workers 

- Work accidents, 
- Break-out of infectious 
diseases 
- Illness due to poor 
living conditions 

• Training on safety 
construction 

• Enhancing hygiene and 
disease control 

• Use of protection clothing for 
workers 

• Provision of general medical 
supplied in the project area 

• Monitoring of worker health 
and practice of regular 
physical checkup. 

-Contractors 
-PMO 
-local CDC 

Operational Period 

Air 

The main air pollutants 
emitted by various 
motor vehicles are 
carbon monoxide, 
nitrogen oxides, 
hydrocarbons and 
dusts.  

• Strengthening traffic 
management  

• Sprinkle regularly 

-PMO 
-LEPB 

Noise Roads operational noise 
affecting resident 

• Strengthening traffic 
management  

• Forbidden lines (when 
necessary) and speed limit 

• Set up honking forbidden 
signs  

-PMO 
-LEPB 

Solid waste 
Domestic solid waste 
generated from staff 
working at bus terminals 

 
• Collect the garbage and 

convey to solid waste transfer 
stations.  

-PMO 
-LEPB 

 
Note:  LCDC=Local center for Disease Control; LEPB=Local environmental protection 
bureau 
 

E4. Climate Change Implications 
1. Climate projection 
121. Climate change projections in XUAR and Tacheng Prefecture were analyzed based 
on a review of scientific literature. Li et al51 applied the delta method, one of Bias Correction 
methods, to make horizontal resolution of 24 GCMs models’ monthly outputs into 0.5 arc 
degrees for analyzing XUAR’s future climate pattern under three IPCC emission scenarios 
(A1B, A2 and B1). Based on the outputs for XUAR from GCMs, the following conclusions 
are drawn: 

122. In the middle period of the 21st century (2030–2080), the annual mean temperature 
in A1B scenario is higher than that in A2 scenario. However, the A2 scenario will generate 
a higher annual mean temperature than A1B after 2080. The annual mean temperature in 
the B1 scenario is consistently lower than all other scenarios. The annual mean 
temperature from A1B, A2 and B1 reaches 10.0℃, 11.1℃ and 8.5℃ in the year of 2099, 
respectively. The annual precipitation shows  an  increasing  trend in  all  three scenarios,  
but  A1B scenario  projects  a  greater changing ratio in annual precipitation than other two 
scenarios does, especially in the periods of 2020–2040 and 2080–2090. 
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123. Climate change projections also differentiate at the regional level. Both annual 
mean temperature and annual precipitation are projected to increase significantly in 
northern and northwestern XUAR, where Tacheng Prefecture is located. 

2. Climate Risk 
124. The climate risk to the project is considered medium. The project outcome is not 
expected to be significantly affected by climate change over the lifespan of the project.  

125. New and rehabilitated project roads in the project cities and counties has been 
aligned and designed to ensure that it will not be impacted by flooding, and it does not 
exacerbate flooding elsewhere by channeling or redirecting overland flows. Culverts will 
also be sized for a 1 in 100 year flood to ensure that flood drainage is uninterrupted. 
Improved road connectivity will be beneficial in coping with any increase in the incidence 
of natural disasters and extreme weather events that might result from future climate 
change. They will provide efficient and alternative routes for both emergency vehicles and 
escape. The project promotes separate wastewater and storm water systems, whereby 
stormwater runoff on project roads will not be discharged to the sewer system, but will be 
diverted to stormwater collection systems. As a result, the impact on the wastewater 
collection and treatment system is expected to be minimal and within the planned capacity 
for the system. Specific climate risk mitigation measures are also included in the capacity 
building component under the loan. Capacity building will be provided to local Housing and 
Construction Bureaus and Traffic Management Bureaus (for transport infrastructure and 
municipal services) and Tacheng Water Resources Bureau (for the Kalanggur River) to 
properly monitor, supervise and maintain project facilities, including annual review of 
maintenance budget to account for potential increases in maintenance requirements 
resulting from climate change. 
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F. Public Consultation and Information Disclosure 

126. Public consultations have been conducted among various levels of stakeholders 
and potential user communities. Prior to the approval of domestic EIA Table by the 
environmental protection bureau, two public notices were issued along with one time 
distribution of public participation questionnaires.  

127. Tacheng PMO disclosed EIA information to the public for the first time during March 
12 to March 18, 2018. Information disclosure period lasts for 7 days. Main contents of public 
notice included the project overview, name and contact information of the construction 
company, EIA company and contact information, EIA procedures and main work contents; 
public participation procedures, proposals and preliminary arrangements of the works at 
each stage, and main methods of raising public opinions. Photos that were taken at the site 
of the first public notice are presented in Appendix 2.  

128. Tacheng PMO disclosed EIA information to the public for the second time during 
April 8 to April 19, 2018. Main contents of public notice included the project introduction, 
potential environmental impacts caused by the project, key elements of countermeasures 
and measures to prevent or mitigate adverse environmental impacts, key points concluded 
from EIA Table, as well as methods and duration of public access to EIA reports. Photos 
that were taken at the site of the second public notice are presented in Appendix 2.  

129. Questionnaires were distributed to the public for their participation and soliciting 
opinions after the second time of public notice. A total 72 survey forms have been collected 
out of 73 forms handed out. The survey forms included questionnaires on support or not to 
the proposed subprojects; positive impact or adverse impact on the life and income; the 
main environmental problem of the project site; the environmental problems that most 
concerned about during the construction of this project; more significant environmental 
impact during operation period; the best compensation expected for the road construction; 
the impact of the construction of the project on the economic development of the area; 
accept or not the environmental impact generated from the construction of the project; 
comply or not with land acquisition, demolition and relocation and resettlement policies; 
measures recommend to mitigate the impact; suggestions on construction of the proposed 
subprojects.  Appendix 3 shows a copy of the original survey form.   

130. According to the survey, 98.6% of the respondents agreed with the project 
construction, and 1.4% did not matter. 91.7% of the respondents believed the project would 
bring positive impact on their life and income while 6.9% of the respondents believed there 
would be no impact. 30.6% of the respondents thought the environmental quality of their 
current place of residence was good, 66.7% of them thought so-so and 1.4% of them 
thought bad. 11.1% of the respondents concerned about the air pollution of the construction 
site, 20.8% of them concerned about water pollution, 20.8% of them concerned about the 
noise pollution and 44.4% of them concerned about the ecological deterioration. 18.1% of 
the respondents concerned about the noise during the construction period, 34.7% of them 
concerned about the ecological damage, 20.8% concerned about the landscape 
destruction, 15.3% concerned about the water pollution and 18.1% concerned about air 
pollution. 33.3% of the respondents concerned about the noise during the operational 
period, 23.6% concerned about the exhaust, 15.3% concerned about the water pollution 
and 26.4% concerned about the dusts. 63.9% of the respondents preferred the monetary 
compensation for the land acquisition and house demolition, while 29.1% of them preferred 
relocation. 90.3% of the respondents believed there would be big impact on the economic 
development of the area by the project, and 6.9% of them believed there would not be so 
much impact. 95.8% of the respondents thought the impact by the project construction was 
acceptable, 1.4% of them thought not acceptable, and 2.8% of them did not care about it. 
52.8% of the respondents recommended the road greening to mitigate the impact, 23.6% 
of them recommended the sound barrier, and 23.6% of them recommended the 
construction site to stay away from concentrated residence. No suggestions and 
requirements were made on the proposed project construction.  
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131. No feedback was received during the public participation of two public notices, and 
the results of the public participation questionnaires demonstrate that most of the public 
agreed with project route selection, alignment and construction. 
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G. Findings and Conclusions 

132. Once implemented, the reconstructed roads, water supply pipelines and the 
sewage pipelines of the new components can significantly improve the overall functions of 
the city, enhance the city’s image and play an important role in promoting regional 
economic development and improving living environment of local residents.  

133. Both positive and adverse environmental impacts of the new subprojects were 
identified and assessed. While largely beneficial to the natural and social environments in 
the subproject area, the subprojects are anticipated to cause some mild levels of adverse 
environmental and social impacts, including air and noise disturbance caused by 
construction activities. Nonetheless, these adverse impacts are mostly insignificant since 
the intensity of impact is limited and the size of impacted areas is small in scale. 

134. At the construction stage, some environmental stressors, such as site runoff, 
sewage arising from the workforce, noise and dust, are not expected to cause significant 
adverse impacts to the nearby environment, provided that proper mitigation measures are 
implemented. During the operational phase, most of the potential environmental adverse 
impacts can be minimized to acceptable levels through proper implementation of the 
proposed mitigation measures and execution of the environmental management and 
monitoring plan. 

135. It is concluded that the Addendum to the CIEE is sufficient for meeting the 
requirements on environmental assessment of the new subprojects and a follow-up EIA is 
not warranted.  
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Appendix 1: ENVIRONMENTAL MANAGEMENT PLAN 

A. Objectives 

1. This Environmental Management Plan (EMP) is developed for the scope change of 
the new added subprojects under Xinjiang Tacheng Border City and Counties 
Development Project and defines all potential impacts of the Project components and 
the mitigation and protection measures with the objective of avoiding or reducing these 
impacts to acceptable levels. The EMP also defines the institutional arrangements and 
mechanisms, the roles and responsibilities of different institutions and procedures for 
implementation of the EMP. The EMP seeks to ensure continuously improving 
environmental protection activities during preconstruction, construction, and operation 
in order to prevent, reduce, or mitigate adverse impacts and risks. The EMP draws on 
the findings of the Feasibility Assessment Report (FAR), the Addendum to CIEE and 
the domestic Environmental Assessment Table. 

2. Relevant parts of the EMP will be incorporated into the construction, operation, and 
management of each sub-component. Environmental monitoring will be carried out 
and the results will be used to evaluate the extent and severity of actual environmental 
impacts against the predicted impacts and the performance of the environmental 
protection measures or compliance with related rules and regulations. 

B. EMP Implementation Responsibilities 

3. An environmental management unit (EMG) has been established in the TPMO to be 
responsible for the management and supervision of the EMP implementation under 
the Project, including the EMP implementation for the new subprojects. A dedicated 
environmental officer has been assigned to be specifically responsible for 
environmental management in the EMG. Environmental responsibilities of the parties 
involved in the subproject are listed in Table 1. 

Table 1 Institutional Responsibilities for EMP implementation 

No. Agency Environmental Management Roles and Responsibilities 
1 Executing Agency (EA) – 

Tacheng Prefecture 
Government (TPG) 

Overall policy and direction control. Responsible for project 
coordination with four project city/county governments, liaison 
with ADB and XUAR government agencies, financial 
management and administration. 

2 Tacheng Prefecture Project 
Leading Group (TPPLG) 

Headed by the Vice Governor and consisting of TPDRC, TPEPB, 
TPHCD, TPFB, and governments of the four project city/counties, 
responsible for: 
• Provide overall project direction and any required policy 

guidance; 
• Oversee the preparation and implementation of the project; 
• Provide overall guidance to the project; 
• Support cross-agency policy dialogue; and 
• Review project progress and provide strategic advice to 

support effective project implementation. 
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No. Agency Environmental Management Roles and Responsibilities 
3 Tacheng Prefecture Project 

Management Office 
(TPPMO) 

Responsible for day-to-day operation of the project on behalf 
of the EA, responsible for supervision and overall 
management to ensure smooth implementation of the 
Project: 
• Responsible for all day-to-day management work during the 

project preparation and implementation periods; 
• Assign one staff as the safeguard officer (PMO-SO), in charge 

to supervise the effective implementation of the EMP; 
• Establishment of a prefecture level Grievance Redress 

Mechanism (GRM) with a Project Complaints Coordinating 
Unit (PCCU); 

• Communicate and coordinate with ADB for project 
management and implementation; and report the project 
implementation progress and compliance monitoring results to 
ADB; 

• Submit bidding documents, bid evaluation reports and other 
necessary documentations to ADB for necessary approval; 

• Procurement of project management consulting services 
(PMCS), including an environmental specialist (CS-ES) to 
assist in supervision, tracking and reporting on EMP 
implementation of all subprojects; and 

• Consolidate environmental monitoring reports prepared by 
PIUs and local environmental monitoring stations (EMSs) in 
periodic environment monitoring reports in a format 
acceptable to ADB, and submit them to ADB for disclosure. 

4 Implementing Agencies 
(IAs) 
–Governments of project 
city/counties 

Primarily responsible for project implementation for project 
components in their jurisdiction, including finance and 
administration, technical and procurement matters, 
monitoring and evaluation, and safeguard compliance. 

5 Local Project Management 
Offices (LPMOs), 
established under IAs 

They are the agencies on behalf of the IAs, responsible for 
supervision and coordination of their project components 
during the project implementation periods: 

 Supervise the PIUs for proper management of the project 
component and subcomponents during the project 
implementation; 

 Communicate and coordinate with TPPMO and other 
government agencies for project management and 
implementation; 

 On behalf of the IAs, submit bidding documents, bid evaluation 
reports and other necessary documentations to TPPMO and 
ADB for necessary approval; 

 Submit required annual audit reports and financial statements 
of project accounting to TPPMO and ADB. 
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No. Agency Environmental Management Roles and Responsibilities 
6 Project Implementing Units 

(PIU) 
 They are the agencies for day-to-day operation of the project 

under the supervision of the LPMOs, responsible for ensuring 
successful implementation of their own project components 
and subcomponents: 

 Establishment of environment management units (EMU), in 
charge to supervise the effective implementation of the EMP; 

 Contracting of local environmental monitoring station (EMS) to 
conduct environmental compliance monitoring (air, water and 
noise); 

 Incorporation of EMP clauses into bidding documents (with 
support of bidding agency and CS-ES); 

 Tendering contractors and equipment with assistance of the 
international tendering agency and CS-ES; 

 Supervision and monitoring of the EMP implementation and 
reporting to the LPMOs and TPPMO (with support of CS-ES); 

 Administer and monitor contractors and suppliers’ 
performance; 

 Contracting of construction supervision companies (CSC) to 
conduct daily environmental inspection and supervision and; 

 Participation in capacity building and training programs. 
7 Operators of Project 

Facility: 
Tacheng Municipal Facility 
Management Bureau 

 Ensuring successful ongoing operation and maintenance of 
the relevant project components: 

 Commissioning of the constructed facilities; and 
 O&M of completed facilities, including environmental 

management, monitoring and reporting responsibilities. 
8 Civil Works Contractors  Responsible for implementation of mitigation measures during 

construction phase: 
 Prepare proposals that respond to the environmental clauses 

for contractual terms and conditions, and environmental 
management requirements defined in the EMP; 

 assign a person responsible for environment, health, and 
safety; 

 develop and implement site-EMPs, to include the following 
plans: (a) Site drainage and soil erosion protection; (b) Spill 
control and management; (c) Environmental, health and safety 
management plan (EHSMP); (d) Surface water protection; (e) 
Temporary traffic management; (f) Construction site access 
control. These plans will be submitted to the PIUs’ EMUs for 
approval, with support of the LEPBs; 

 Act as local entry point for the GRM; and 
 Participation in capacity building and training programs. 

9 Loan implementation 
consultant 

 The Consultant contract with EASEN Co., Ltd includes 1 
person-month of international environment specialist input and 
8 person-month of national environment specialist input to 
support the TPPMO and sub-IAs in coordinating the 
implementation of the EMP. The Consultants were engaged in 
October 2017  10 External Monitor  25. Xinjiang Tianxi Environmental Technology Lo., Ltd has 
been engaged in September 2017 as the external monitor and 
monitored the sites according to the EMP. 
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C. Summary of Potential Impacts and Mitigation Measures 

4. Table 2 summarizes the potential impacts and environment safeguard issues of the 
subcomponents during construction and operation as identified by the environmental 
impact assessments and set out in this Addendum to CIEE, as well as corresponding 
mitigation measures designated to minimize those impacts and address these issues. 
These have been integrated into a consolidated EMP and environmental monitoring 
plan in this chapter covering all the new subprojects sectors and settings. 

 

Table 2 Summary of Potential Environmental Impacts, Mitigation Measures and 
Responsible Agencies for the new Subprojects 

Environmental 
Issues Potential Impacts Mitigation Measures Responsible 

Agency 

Construction Period 

Surface water 
quality 

- Site runoff and soil 
erosion from 
construction sites that 
are subject to 
excavation or earth 
works.  
- Suspended solids, 
grease and oil 
contained in 
wastewaters 
generated from 
construction activities.  
- Organic and 
pathogenic pollutants 
from domestic 
wastewaters 
generated from the 
workforce.  

• Build sedimentation tanks 
and ponds to treat 
production wastewaters 
and surface runoff; 

• Use portable chemical 
toilets. 

• Treat domestic 
wastewaters dispose into 
sewer mains. 

-Contractors 
-PMO 

Air quality 

-Construction dust 
and vehicle emissions 
-Asphalt from the road 
construction 

• Water spray construction 
roads 

• Cover construction 
materials 

• Place the sand and stone 
storage place far away from 
the sensitive point of the 
environment, and cover 
with a tent cloth, regularly 
sprinkling water to suppress 
the dust. 

• The asphalt used is 
purchased from an existing 
asphalt mixing station. 

-Contractors 
-PMO 

Solid waste 

- Spoil disposal 
causing erosion 
- Generation of 
domestic solid wastes 
from construction 

• Useful earthworks can be 
backfilled in time, while 
non-useful earthworks will 
be transported to Akesu 
city’s construction waste 

-Contractor; 
-PMO 
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Environmental 
Issues Potential Impacts Mitigation Measures Responsible 

Agency 

activities and 
workforce. 

landfill site.  
• Upon excavation, original 

pipes that become waste 
will be collected and sold. 

• Domestic garbage regularly 
collected & moved to 
treatment site 

Noise 

Construction noise 
and transport vehicle 
noises affecting 
workers & near 
villagers 

• Horning is prohibited; 
• No construction at night 
• Sound barriers for 

equipment 
• Regular monitoring at noise 

sensitive receivers 

-Contractors; 
-PMO 

Soil erosion 
Soil erosion resulting 
from the construction 
activities.  

• Blocking measures to avoid 
soil loss; 

• Implementation of soil 
conservation measures ; 

• Cofferdams and tree 
planting on temporarily 
acquired land for 
ecosystem recovery 

• Implement “Soil Erosion 
Control Plan” prepared for 
the subproject 

-Contractors; 
-Designer 
-PMO 

Ecology Loss of vegetation, 
disturbance to animals 

• Contractors & workers to be 
trained to protect vegetation 
and minimize the 
disturbance to animals 

-Contractors 
-PMO 

Safety and 
health of 
workers 

- Work accidents, 
- Break-out of 
infectious diseases 
- Illness due to poor 
living conditions 

• Training on safety 
construction 

• Enhancing hygiene and 
disease control 

• Use of protection clothing 
for workers 

• Provision of general 
medical supplied in the 
project area 

• Monitoring of worker health 
and practice of regular 
physical checkup. 

-Contractors 
-PMO 
-local CDC 

Operational Period 

Air 

The main air 
pollutants emitted by 
various motor vehicles 
are carbon monoxide, 
nitrogen oxides, 
hydrocarbons and 
dusts.  

• Strengthening traffic 
management  

• Sprinkle regularly 

-PMO 
-LEPB 
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Environmental 
Issues Potential Impacts Mitigation Measures Responsible 

Agency 

Noise 
Roads operational 
noise affecting 
resident 

• Strengthening traffic 
management  

• Forbidden lines (when 
necessary) and speed limit 

• Set up honking forbidden 
signs  

-PMO 
-LEPB 

Solid waste 

Domestic solid waste 
generated from staff 
working at bus 
terminals 

 
• Collect the garbage and 

convey to solid waste 
transfer stations.  

-PMO 
-LEPB 

 
Note:  LCDC=Local center for Disease Control; LEPB=Local environmental 
protection bureau 

D. Environmental Monitoring 

5. An environmental monitoring plan has been developed and summarized in Table 3 
below. The EMP was developed in accordance with the environmental monitoring 
requirements against potential environmental impacts or issues of concern identified 
in the Environmental Assessment Table for the new subprojects.  

6. The environmental monitoring plan includes the details on the scope, locations, 
parameters and frequencies of monitoring.  It also includes work activities on 
evaluating: (i) extent and severity of actual environmental impacts as compared to the 
predicted impacts, (ii) performance of the environmental protection measures and 
compliance with related rules and regulations, (iii) trends of impacts, and (iv) overall 
effectiveness of the project environmental monitoring plan. The environmental 
monitoring plan will be implemented by qualified environmental monitoring institutions 
and consultants engaged by PMO. 

7. A group of environmental supervision engineers (ESE) will be employed by TPMO 
to supervise/monitor the performance of construction contractors on spot in 
implementing the environmental mitigation measures under the Project. Contractors 
involved in the construction of the new subprojects will also be monitored and 
supervised.  

8. The results from the detailed environmental monitoring (including compliance 
monitoring and internal monitoring) for both the construction and operational phases 
will be submitted by the contractors to TPMO on a monthly basis. The TPMO will then 
include them in the semi-annual environmental reports for submission to ADB. The 
semi-annual environmental reports will report on the EMP implementation, 
environmental monitoring results, environmental compliance, effectiveness of 
mitigation measures, training and capacity building progress, and will cover all 
subprojects including the new subprojects. The TPMO will also be responsible for 
response and implementation of ADB’s comments on environmental monitoring plans 
and any other environmental issues. 
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Table 3 Environmental Monitoring Plan (EMP) for the new Subprojects 
Subject Parameter Location Frequency Who 

Implements 
Who 

Supervises 
Construction Phase 

Surface 
water SS, NH3-N, oil, CODcr, total coliforms 

10 monitoring points per 
river crossing in Tacheng: At 
each project bridge, 
50m upstream, and 100m 
downstream 

Impact monitoring: Once per 
day, for 2 consecutive days, 2 
times per year during 
construction season 
and high runoff (April, 
September) 

LEMS PIUs, LEPBs 

Air 

Inspection of dust mitigation 
measures (water spraying, cover 
transport vehicles, etc.); and 
maintenance of vehicles and 
construction 
equipment 

Visual inspection at all 
construction sites. 

Internal Monitoring: daily CSCs PIUs 

External Monitoring: At least 
four times per year CS-ES TPPMO, 

LEPBs 

TSP, PM10, NOx 
At all construction sites (at 
least one point upwind, two 
points downwind) and 
Sensitive receivers nearby. 

Impact Monitoring: Twice per 
day for 3 consecutive days, 4 
times per year during 
constructions. 

LEMSs 
PIUs, 

LPMOs, 
LEPBs 

Noise LAeq 
At the boundary of all 
construction sites and 
sensitive receivers nearby. 

Impact Monitoring: Twice per 
day (once in day time and once 
at night time) for 2    
consecutive    days, 4 times per 
year during construction. 

LEMSs LPMOs, 
EPBs 

Solid Waste 
Garbage from work-camps and 
construction waste at construction 
sites 

Visual inspection at all 
construction sites and work-
camps 

Internal Monitoring: Daily CSCs PIUs 

External Monitoring: Twice per 
year CS-ES 

LEPBs, 
TPPMO, 

ADB 
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Subject Parameter Location Frequency Who 
Implements 

Who 
Supervises 

Deconstruction of small heat-only 
boilers and household stoves 

Visual inspection of 
deconstruction activities, 
(health and safety, waste 
disposal). 

Internal Monitoring: During 
deconstruction activities HCB Tacheng 

EPB, CS-ES 
 

Soil erosion, 
vegetation 

Soil erosion intensity, 
re-vegetation 

Visual inspection at 
construction sites and spoil 
site 

Internal Monitoring: check after 
rain events CSCs PIUs, 

LPMOs 
External Monitoring: twice per 
year, and once after completion 
of construction 

LSMI21, 
CS-ES 

LEPBs, 
TPPMO, 

ADB 

Slope stability, topsoil stockpile and 
rehabilitation of construction sites 

Visual inspection of all 
subgrade slopes and 
retaining walls, bridges, 
culverts 

Internal Monitoring: At least 
four times per year CSCs PIUs 

External Monitoring: At least once 
per construction season, and   
once   after completion of 
construction. 

CS-ES LEPBs, EA, 
ADB 

Compensatory plantings and re-
vegetation spoil disposal sites and 
construction sites 

Visual inspection at all 
disposal sites and 
temporary occupied lands 

Internal Monitoring: At least 
four times per year CSCs PIUs 
External Monitoring: At least 
once per construction season, 
and once after completion of 
construction. 

CS-ES LEPBs, EA, 
ADB 

Construction 
site health and 
safety 

Work camp hygiene and safety, 
availability of clean water, 
construction site access control, and 
emergency 
response plans 

Inspection at all 
construction sites and 
work-camps 

Internal Monitoring: Monthly CSCs LPMOs, 
PIUs 

External Monitoring: At least once 
per construction season, and 
once after completion of 
construction. 

CS-ES LPHB 

Operation Phase 

Noise LAeq 
All sensitive Receivers along 
the roads and nearby 
bridges;  

Twice per day (once in day time 
and once at night time) for 2 
consecutive days, twice per year 

LEMSs LPMOs, 
LEPBs 
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Subject Parameter Location Frequency Who 
Implements 

Who 
Supervises 

Air SO2, NOx, PM10, CO 
All sensitive receivers 
along the roads and 
nearby bridges 

Twice per day for 3 consecutive 
days, twice per year LEMSs LPMOs, 

LEPBs 

Surface 
water 

pH, SS, DO, NH3-N, oil, COD, total 
coliforms 

50m upstream and 50 and 
100m downstream of 
project bridges. 

Once per day, for 3 consecutive 
days, once per year (during high 
flow). 

LEMSs LPMOs, 
LEPBs 

Soil and 
Vegetation Vegetation survival and coverage rate 

Re-vegetated sites (spoil 
disposal sites, construction 
sites) 

Spot check, twice per year OPFs, 
LPMOs, PIUs 

LEPBs, 
TPPMO, 

LFBs 

Traffic flow and 
safety 

Vehicle numbers and road use 
(against predictions),accident 
incidents 

Project roads Road traffic monitoring 
program 

OPFs, 
LPMOs 

LTMBs, 
TPPMO 

BOD5 = 5-day biochemical oxygen demand; CODcr = chemical oxygen demand; CSC = construction supervision company; EMS = environmental monitoring 
station; EPB = environmental protection bureau; IA = implementation agency; LAeq = equivalent continuous A-weighted sound pressure level; LSMI = 
licensed soil erosion institute; NH3-N = ammonia nitrogen; NOx = nitrogen oxides; OPF = operators of project facilities; PM10 = particles measuring 10Âμm or 
less; LPMO = local project management office; SO2 = sulfur dioxide; SS = suspended solids; TPPMO = Tacheng Prefecture Project Management Office; TSP 
= total suspended particle 
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E. Consultation, Participation and Information Disclosure 

9. Consultation during Project Preparation. Meaningful consultation was conducted 
during subprojects preparation. The consultation process and its outcome are described in 
Chapter G of this Addendum to IEE. Direct public participation was conducted as an 
ongoing element in the development of the subprojects.  

10. Future Consultation Plan. Future plans for public involvement during detailed design, 
construction and operation phases were developed. Affected people will be consulted and 
informed through site visits and informal interviews by the TPMO (through the EMG), with 
support of the LIC. Public meetings will be organized by the TPMO to present and discuss 
EMP implementation progress, solicit community opinions and concerns, and agree on 
required corrective actions. The LIC will, prior to project completion report, organize 
surveys in the project affected areas to assess community satisfaction with project 
implementation, project outputs, and EMP implementation performance. The results will be 
documented in the project completion report (PCR). 

Table 4 Consultation and Participation Plan 

Organizer Approach Times/Frequency Subjects Participants 
Project preparation 
EIA Institute Questionnai

res 
During field work 
for EIA 

Project priority, 
effects, attitudes 
to the Project 
and suggestions 

Residents 
within project 
construction 
areas and local 
agencies 

Construction 
PIUs, 
TPPMO, 
CS-ES 

Site visits, 
informal 
interviews 

Regularly (during 
site inspections by 
PIU EMU) 

Construction 
impacts, site 
safety, 
comments and 
suggestions 

Construction 
workers within 
construction 
area; and 
residents within 
construction 
area 

Public 
meetings in 
each project 
city 

Once prior to 
midterm review 

EMP 
implementation 
progress, 
adjusting 
mitigation 
measures if 
necessary, 
construction 
impacts, 
comments and 
suggestions 

Representative
s of residents, 
APs, and 
related local 
agencies 

Operation 
CS-ES, 
TPPMO 

Questionnai
re, survey 

Prior to project, 
completion 

Community 
satisfaction with 
project 
implementation, 
project outputs, 
and EMP 
implementation 
performance. 

Representative
s of residents, 
APs, and 
related local 
agencies 

EIA = Environmental Impact Assessment, AP = Affected people, OPF = Operator of Project Facilities, PIU = 
Project Implementing Unit, LPMO = Local Project Management Office, CS-ES = Environmental Specialist of 
Loan Implementation Support; PPTA = Project Preparation Technical Assistance. 
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APPENDIX 2: PHOTOS TAKEN AT THE SITE OF THE 1ST AND 
2ND PUBLIC NOTICE 

 

at Tougong Village 

  

At Wuli Village 
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APPENDIX 3: PUBLIC CONSULTATION FORM 

ADB Financed Tacheng Border Cities and Counties Development Project 
Tacheng City Infrastructure Construction Component (construction of municipal roads, 

water supply and drainage facilities) 
 

Public Consultation Form (Individuals) 
 

Name:            Gender:        Age:        Education:          Occupation:           

Address:                                    

 

Project Overview 

 

ADB Financed Tacheng Border Cities and Counties Development Project 

Tacheng City Infrastructure Construction Component (municipal roads, water supply and drainage 
facilities): construction of 11 new urban roads at a total length of 32.48km, including 5 primary roads 
of 17.57km, 6 secondary roads of 14.91km, and associated road facilities of lighting, greening, traffic 
signs, bridges and culverts, power and drainage pipelines as well as traffic signals; 
rehabilitation/construction of 100.89km of water supply and green water supply network; construction 
of 805 new check wells; and, construction of new drainage pipelines at a total length of 28.4km with 
713 new check wells.    

 

By implementing this project, it will improve the road networks of Tacheng City, enhance 
transportation facilities in Tacheng City, provide better transportation conditions to local residents, 
improve living environment and living conditions for ethnic minorities, and accommodate the 
employment needs of some ethnic minorities and other vulnerable groups. 

 

1. Your opinion on the construction of this project:  

Support□         Oppose□       Does not matter□ 
2. The construction of this project will bring your life and income:  

Positive impact□    adverse impact□    no impact□  
3. What do you think of the environmental quality of your current place of residence?  

Good□       So-so□      Bad□ 
4. The main environmental problem of the project site is: 

Air pollution□  Water pollution□  Noise pollution□    Ecological pollution□  
5. The environmental problems that you are most concerned about during the construction of this 

project include:  
Noise□    Geologic hazard□   Ecological damage□     Landscape destruction□      Water 
pollution□      Air pollution□  

6. Upon construction completion, during the operational period, more significant environmental 
impact is:  
Noise□   Exhaust□   Water pollution□   Dusts□  

7. Road construction may take up some farm land and demolish some houses, therefore, what’s the 
best compensation you expect to obtain:  
Monetary compensation□    Relocation□     Other□ (please specify: ) 

8. In your opinion, what’s the impact of the construction of the project on the economic development 
of the area? 
Big impact□  Not much impact□    No impact at all□ 

9. Is the environmental impact generated from the construction of the project acceptable to you? 
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Acceptable□     Not acceptable□      Does not matter□ 
10. Did you comply with land acquisition, demolition and relocation and resettlement?  

Yes□   No□   Under certain condition□  
11. What measures would you recommend to mitigate the impact?  

Road greening□     Sound barrier□   Stay away from concentrated residence□    Other□ 
Other opinions (including the items that are not covered in the form or have been designed 
but are not covered by the option content)  
 
 

Please tick it in □ you agree!  
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