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1. NO2 

Table 1-1: Annual mean NO2 PECs at sensitive receptors, µg.m-3  

  

ID 

  

Type 

  

Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 13.2 13.1 13.0 14.0 13.8 -0.2% -0.4% 

2 School Chon Jargylchak 11.8 11.8 11.8 12.1 12.1 0.0% 0.0% 

3 Residential Chon Jargylchak 15.9 15.8 14.5 17.8 15.9 -3.2% -4.8% 

4 Mosque Kichi Jargylchak 12.0 12.0 12.0 12.4 12.4 0.1% 0.1% 

5 Residential Kichi Jargylchak 16.8 16.6 15.8 19.1 17.8 -2.1% -3.2% 

6 Hospital Ak Terek 14.1 14.0 13.6 15.3 14.6 -1.1% -1.7% 

7 Mosque Ak Terek 11.6 11.6 11.7 11.8 11.9 0.1% 0.1% 

8 School Ak Terek 11.5 11.5 11.6 11.7 11.7 0.1% 0.2% 

9 Residential Ak Terek 12.9 12.8 12.6 13.5 13.3 -0.4% -0.6% 

10 Mosque Chychkan 14.2 14.1 14.8 15.5 16.4 1.7% 2.2% 

11 School Chychkan 12.0 12.0 12.1 12.4 12.5 0.3% 0.3% 

12 Residential Chychkan 15.0 14.9 15.1 16.6 16.7 0.3% 0.3% 

13 Hotel Chychkan 12.5 12.5 12.6 13.0 13.1 0.3% 0.3% 

15 School Darkhan 14.3 14.2 13.6 15.5 14.6 -1.5% -2.3% 

16 School Darkhan 13.4 13.3 13.1 14.3 13.9 -0.6% -1.0% 

17 Mosque Darkhan 14.7 14.6 14.0 16.2 15.2 -1.6% -2.4% 

18 School Saruu 12.1 12.1 12.2 12.5 12.6 0.3% 0.3% 

19 School Saruu 14.6 14.5 14.8 15.9 16.3 0.7% 0.9% 

20 Mosque Saruu 13.1 13.0 13.1 13.8 13.9 0.3% 0.3% 

21 School Kyzyl Suu 15.0 14.8 14.2 16.6 15.6 -1.5% -2.3% 

22 School Kyzyl Suu 11.8 11.7 11.8 12.0 12.0 0.1% 0.1% 

23 School Kyzyl Suu 12.1 12.1 12.1 12.6 12.6 0.1% 0.0% 

24 Mosque Kyzyl Suu 14.9 14.8 14.4 16.5 15.8 -1.0% -1.6% 

25 Gment Kyzyl Suu 13.7 13.6 14.5 14.8 15.9 2.1% 3.0% 

27 School Kyzyl Suu 13.2 13.1 13.0 14.0 13.9 -0.1% -0.3% 

28 Hospital Kyzyl Suu 11.7 11.7 11.8 11.9 12.0 0.2% 0.2% 

29 School Kyzyl Suu 11.7 11.7 11.8 12.0 12.0 0.1% 0.2% 

30 School Kyzyl Suu 12.7 12.7 12.9 13.4 13.7 0.6% 0.7% 

31 School Kyzyl Suu 13.3 13.2 13.8 14.2 15.0 1.5% 2.0% 

32 School Orgochor 12.2 12.2 12.3 12.6 12.8 0.3% 0.3% 

33 Mosque Orgochor 11.7 11.7 11.8 11.9 12.0 0.2% 0.3% 

34 Residential Jele Tobe 17.0 16.8 14.7 19.4 16.3 -5.3% -7.8% 

35 Residential  Alkym 18.2 18.0 17.5 21.1 20.3 -1.2% -2.1% 

36 Residential Konkino 17.2 17.0 15.5 19.7 17.5 -3.7% -5.6% 

38 Residential Karakol 15.2 15.1 15.4 16.9 17.4 0.8% 1.0% 

39 Hotel Karakol 12.9 12.9 12.9 13.7 13.7 0.0% -0.1% 

40 Mosque Shalba 14.4 14.3 15.5 15.7 17.4 3.0% 4.2% 

41 Mosque Ak Terek 14.7 14.5 14.0 16.0 15.2 -1.2% -1.9% 

42 Residential Saruu 16.4 16.2 16.5 18.4 18.8 0.9% 1.0% 

43 Hotel Kyzyl Suu 12.2 12.2 12.2 12.7 12.7 0.1% 0.0% 

45 Hotel Karakol 18.5 18.3 18.3 21.6 21.5 0.1% -0.2% 
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Table 1-2: Maximum 24-hour mean NO2 PECs at sensitive receptors, µg.m-3  

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 26.3 26.2 25.9 27.9 27.5 -0.7% -1.1% 

2 School Chon Jargylchak 23.9 23.9 23.8 24.5 24.4 -0.1% -0.3% 

3 Residential Chon Jargylchak 29.8 29.5 27.8 32.6 30.0 -4.4% -6.4% 

4 Mosque Kichi Jargylchak 23.7 23.6 23.7 24.2 24.3 0.2% 0.2% 

5 Residential Kichi Jargylchak 30.0 29.7 29.0 32.8 31.6 -2.0% -3.0% 

6 Hospital Ak Terek 26.7 26.6 26.1 28.4 27.7 -1.2% -1.9% 

7 Mosque Ak Terek 23.2 23.2 23.2 23.6 23.6 0.1% 0.1% 

8 School Ak Terek 23.0 23.0 23.0 23.3 23.3 0.1% 0.1% 

9 Residential Ak Terek 25.2 25.1 24.8 26.2 25.8 -0.8% -1.2% 

10 Mosque Chychkan 26.7 26.5 27.6 28.3 29.8 2.8% 3.7% 

11 School Chychkan 23.8 23.7 23.9 24.3 24.5 0.4% 0.5% 

12 Residential Chychkan 27.5 27.4 27.6 29.5 29.7 0.5% 0.5% 

13 Hotel Chychkan 24.4 24.3 24.5 25.2 25.3 0.3% 0.4% 

15 School Darkhan 26.7 26.5 25.7 28.3 27.2 -1.9% -2.8% 

16 School Darkhan 25.6 25.5 25.1 26.8 26.3 -0.8% -1.2% 

17 Mosque Darkhan 27.2 27.0 26.3 29.0 27.8 -1.9% -2.8% 

18 School Saruu 23.7 23.7 23.9 24.3 24.5 0.4% 0.5% 

19 School Saruu 26.8 26.7 27.0 28.5 28.9 0.8% 1.0% 

20 Mosque Saruu 24.9 24.8 25.0 25.9 26.0 0.4% 0.4% 

21 School Kyzyl Suu 27.6 27.5 26.8 29.7 28.7 -1.7% -2.6% 

22 School Kyzyl Suu 23.5 23.5 23.5 24.0 24.0 0.1% 0.1% 

23 School Kyzyl Suu 24.1 24.0 24.1 24.8 24.9 0.2% 0.3% 

24 Mosque Kyzyl Suu 27.6 27.4 27.0 29.6 29.0 -1.0% -1.5% 

25 Gment Kyzyl Suu 26.2 26.1 27.3 27.9 29.6 3.0% 4.3% 

27 School Kyzyl Suu 25.4 25.3 25.3 26.7 26.7 0.0% 0.0% 

28 Hospital Kyzyl Suu 23.2 23.2 23.3 23.6 23.7 0.2% 0.3% 

29 School Kyzyl Suu 23.2 23.2 23.3 23.6 23.7 0.2% 0.3% 

30 School Kyzyl Suu 24.9 24.8 25.2 26.1 26.6 1.0% 1.3% 

31 School Kyzyl Suu 25.8 25.7 26.8 27.4 28.8 2.6% 3.7% 

32 School Orgochor 24.0 24.0 24.3 24.7 25.1 0.8% 1.0% 

33 Mosque Orgochor 23.3 23.2 23.4 23.6 23.8 0.4% 0.5% 

34 Residential Jele Tobe 30.1 29.8 27.3 33.1 29.4 -6.4% -9.3% 

35 Residential  Alkym 30.8 30.6 30.0 34.2 33.2 -1.4% -2.5% 

36 Residential Konkino 31.7 31.4 29.4 35.1 32.3 -5.0% -7.1% 

38 Residential Karakol 29.3 29.1 29.6 32.0 32.5 1.1% 1.3% 

39 Hotel Karakol 25.7 25.6 25.6 27.0 27.0 0.1% 0.1% 

40 Mosque Shalba 27.3 27.1 28.8 29.3 31.7 4.2% 5.9% 

41 Mosque Ak Terek 27.9 27.7 27.1 29.9 29.0 -1.4% -2.2% 

42 Residential Saruu 28.8 28.6 29.0 31.2 31.6 1.0% 1.1% 

43 Hotel Kyzyl Suu 24.2 24.1 24.2 24.9 25.0 0.2% 0.3% 

45 Hotel Karakol 31.1 30.9 30.9 34.7 34.5 -0.1% -0.5% 
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Table 1-3: Maximum NO2 PECs at sensitive receptors, µg.m-3  

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 41.3 40.7 41.0 48.9 48.0 0.3% 0.0% 

2 School Chon Jargylchak 30.7 30.4 31.3 34.0 35.1 1.0% 1.3% 

3 Residential Chon Jargylchak 56.3 55.3 48.7 69.0 59.3 -7.7% -11.4% 

4 Mosque Kichi Jargylchak 29.7 29.5 30.3 32.7 33.7 1.0% 1.3% 

5 Residential Kichi Jargylchak 55.3 54.4 52.7 66.3 64.4 -2.0% -2.2% 

6 Hospital Ak Terek 43.7 43.1 40.5 51.3 48.2 -3.0% -3.7% 

7 Mosque Ak Terek 27.1 26.9 27.0 29.0 29.0 0.2% 0.1% 

8 School Ak Terek 26.0 25.9 26.0 27.4 27.5 0.1% 0.0% 

9 Residential Ak Terek 36.3 35.9 35.9 41.6 41.7 0.0% 0.1% 

10 Mosque Chychkan 45.7 45.0 50.8 53.9 61.9 6.8% 9.4% 

11 School Chychkan 29.2 29.0 30.1 32.0 33.5 1.3% 1.7% 

12 Residential Chychkan 44.9 44.2 46.9 52.9 57.3 3.2% 5.2% 

13 Hotel Chychkan 31.9 31.6 33.4 35.6 38.2 2.1% 3.0% 

15 School Darkhan 41.4 40.9 39.0 48.7 46.3 -2.3% -2.8% 

16 School Darkhan 37.0 36.5 36.3 42.7 42.6 -0.2% -0.2% 

17 Mosque Darkhan 43.1 42.5 41.1 50.8 49.2 -1.6% -1.9% 

18 School Saruu 29.9 29.7 31.0 33.0 34.8 1.6% 2.2% 

19 School Saruu 42.4 41.8 44.5 49.5 53.5 3.3% 4.7% 

20 Mosque Saruu 35.3 34.7 36.8 39.9 42.9 2.5% 3.5% 

21 School Kyzyl Suu 46.9 46.2 44.7 56.9 54.7 -1.7% -2.6% 

22 School Kyzyl Suu 28.4 28.2 28.5 31.0 31.2 0.3% 0.3% 

23 School Kyzyl Suu 31.5 31.2 31.9 35.4 36.3 0.8% 1.1% 

24 Mosque Kyzyl Suu 46.5 45.8 45.9 55.8 56.4 0.2% 0.8% 

25 Gment Kyzyl Suu 42.0 41.4 48.6 49.7 59.8 8.4% 11.9% 

27 School Kyzyl Suu 37.8 37.3 38.4 44.2 45.9 1.3% 2.1% 

28 Hospital Kyzyl Suu 27.6 27.5 28.1 29.9 30.7 0.7% 0.9% 

29 School Kyzyl Suu 27.8 27.6 28.2 30.1 30.9 0.8% 0.9% 

30 School Kyzyl Suu 36.4 35.9 39.0 42.2 46.7 3.6% 5.3% 

31 School Kyzyl Suu 39.9 39.4 44.6 46.9 54.4 6.0% 8.7% 

32 School Orgochor 32.6 32.2 33.2 36.8 38.2 1.1% 1.6% 

33 Mosque Orgochor 28.6 28.3 28.7 31.2 31.5 0.4% 0.4% 

34 Residential Jele Tobe 54.2 53.3 45.7 67.0 55.9 -9.0% -13.1% 

35 Residential  Alkym 56.2 55.3 54.1 70.5 66.6 -1.5% -4.6% 

36 Residential Konkino 64.8 63.7 58.0 80.0 73.9 -6.7% -7.1% 

38 Residential Karakol 55.4 54.5 58.1 68.7 72.2 4.2% 4.2% 

39 Hotel Karakol 41.1 40.5 40.9 48.8 49.1 0.4% 0.4% 

40 Mosque Shalba 45.9 45.3 53.5 55.0 66.8 9.7% 13.8% 

41 Mosque Ak Terek 47.3 46.3 44.6 55.6 53.4 -2.0% -2.5% 

42 Residential Saruu 49.5 48.8 51.6 59.1 62.8 3.4% 4.4% 

43 Hotel Kyzyl Suu 31.8 31.5 32.2 36.0 36.8 0.9% 1.0% 

45 Hotel Karakol 57.0 56.1 57.1 71.4 71.7 1.2% 0.4% 
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2. PM10 

Table 2-1: Annual mean PM10 PECs at sensitive receptors, µg.m-3  

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 35.7 36.2 36.3 35.8 35.8 0.1% 0.1% 

2 School Chon Jargylchak 33.9 34.1 34.1 33.9 34.0 0.3% 0.3% 

3 Residential Chon Jargylchak 39.4 40.7 38.8 39.6 38.0 -9.4% -7.8% 

4 Mosque Kichi Jargylchak 34.2 34.4 34.5 34.2 34.3 0.7% 0.6% 

5 Residential Kichi Jargylchak 40.6 42.1 41.2 40.8 40.0 -4.8% -4.0% 

6 Hospital Ak Terek 36.9 37.7 37.2 37.0 36.6 -2.5% -2.0% 

7 Mosque Ak Terek 33.6 33.7 33.9 33.6 33.7 0.6% 0.5% 

8 School Ak Terek 33.5 33.6 33.7 33.5 33.6 0.6% 0.6% 

9 Residential Ak Terek 35.2 35.7 35.6 35.3 35.2 -0.7% -0.5% 

10 Mosque Chychkan 37.1 37.9 39.3 37.2 38.4 7.2% 6.2% 

11 School Chychkan 34.1 34.3 34.6 34.2 34.4 1.4% 1.2% 

12 Residential Chychkan 38.2 39.2 39.8 38.3 38.8 2.9% 2.6% 

13 Hotel Chychkan 34.8 35.1 35.4 34.8 35.1 1.5% 1.3% 

15 School Darkhan 37.1 38.0 37.2 37.3 36.6 -4.1% -3.4% 

16 School Darkhan 36.0 36.6 36.3 36.1 35.9 -1.1% -0.9% 

17 Mosque Darkhan 37.8 38.7 37.9 37.9 37.2 -4.0% -3.4% 

18 School Saruu 34.2 34.5 34.8 34.3 34.5 1.4% 1.2% 

19 School Saruu 37.6 38.5 39.3 37.7 38.4 4.0% 3.5% 

20 Mosque Saruu 35.9 36.5 37.0 36.0 36.4 2.1% 1.9% 

21 School Kyzyl Suu 38.4 39.5 38.6 38.5 37.8 -4.1% -3.4% 

22 School Kyzyl Suu 33.8 34.0 34.1 33.8 33.9 0.5% 0.4% 

23 School Kyzyl Suu 34.4 34.6 34.8 34.4 34.5 0.6% 0.5% 

24 Mosque Kyzyl Suu 38.3 39.4 38.9 38.4 38.1 -2.4% -2.0% 

25 Gment Kyzyl Suu 36.6 37.3 39.0 36.7 38.2 8.8% 7.5% 

27 School Kyzyl Suu 35.8 36.4 36.4 35.9 36.0 0.3% 0.3% 

28 Hospital Kyzyl Suu 33.8 33.9 34.1 33.8 33.9 0.8% 0.7% 

29 School Kyzyl Suu 33.8 33.9 34.1 33.8 33.9 0.8% 0.7% 

30 School Kyzyl Suu 35.2 35.7 36.2 35.3 35.8 2.7% 2.3% 

31 School Kyzyl Suu 36.0 36.6 37.9 36.1 37.2 6.3% 5.4% 

32 School Orgochor 34.7 35.1 35.4 34.8 35.0 1.5% 1.3% 

33 Mosque Orgochor 33.9 34.0 34.3 33.9 34.1 1.2% 1.1% 

34 Residential Jele Tobe 41.2 42.9 39.4 41.4 38.5 -17.3% -14.6% 

35 Residential  Alkym 43.0 45.0 44.6 43.2 42.9 -2.0% -1.6% 

36 Residential Konkino 41.6 43.3 41.0 41.8 39.9 -11.4% -9.6% 

38 Residential Karakol 38.8 39.9 40.8 38.9 39.7 4.5% 3.9% 

39 Hotel Karakol 35.5 36.1 36.2 35.6 35.7 0.6% 0.5% 

40 Mosque Shalba 37.5 38.5 40.9 37.7 39.8 12.2% 10.5% 

41 Mosque Ak Terek 38.5 39.6 38.9 38.6 38.1 -3.3% -2.7% 

42 Residential Saruu 40.0 41.4 42.4 40.1 41.0 5.2% 4.5% 

43 Hotel Kyzyl Suu 34.5 34.8 34.9 34.5 34.7 0.6% 0.6% 

45 Hotel Karakol 43.5 45.6 46.2 43.7 44.2 2.9% 2.6% 
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Table 2-2: 99th percentile of 24-hour mean PM10 PECs at sensitive receptors, µg.m-3  

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 74.9 76.7 76.1 75.0 74.7 -1.1% -0.6% 

2 School Chon Jargylchak 69.0 69.6 69.9 69.1 69.3 0.5% 0.4% 

3 Residential Chon Jargylchak 84.0 87.6 82.3 84.3 79.8 -10.7% -9.0% 

4 Mosque Kichi Jargylchak 69.2 69.9 70.5 69.3 69.9 1.2% 1.0% 

5 Residential Kichi Jargylchak 85.7 89.6 87.5 86.1 84.3 -4.3% -3.5% 

6 Hospital Ak Terek 77.4 79.7 78.5 77.4 76.7 -2.3% -1.4% 

7 Mosque Ak Terek 68.0 68.5 68.8 68.1 68.4 0.7% 0.6% 

8 School Ak Terek 67.6 67.9 68.2 67.6 67.9 0.6% 0.5% 

9 Residential Ak Terek 73.0 74.4 74.0 73.1 72.8 -0.9% -0.5% 

10 Mosque Chychkan 77.2 79.4 83.3 77.5 80.8 7.8% 6.5% 

11 School Chychkan 69.3 70.0 70.7 69.4 70.1 1.5% 1.3% 

12 Residential Chychkan 79.3 81.9 83.3 79.6 80.6 2.7% 2.1% 

13 Hotel Chychkan 71.0 72.0 72.7 71.1 71.8 1.4% 1.3% 

15 School Darkhan 76.9 79.0 77.0 77.0 75.3 -4.1% -3.4% 

16 School Darkhan 74.0 75.6 74.9 74.1 73.6 -1.3% -1.0% 

17 Mosque Darkhan 78.2 80.7 78.6 78.4 76.7 -4.1% -3.4% 

18 School Saruu 69.4 70.1 70.9 69.5 70.2 1.6% 1.4% 

19 School Saruu 77.1 79.3 81.4 77.3 79.0 4.2% 3.5% 

20 Mosque Saruu 73.6 75.2 76.3 73.9 74.8 2.1% 1.9% 

21 School Kyzyl Suu 80.4 83.3 81.2 80.5 78.9 -4.1% -3.3% 

22 School Kyzyl Suu 68.7 69.3 69.6 68.8 69.1 0.6% 0.5% 

23 School Kyzyl Suu 70.2 71.1 71.6 70.3 70.8 1.0% 0.9% 

24 Mosque Kyzyl Suu 80.1 83.0 81.9 80.3 79.4 -2.2% -1.8% 

25 Gment Kyzyl Suu 75.9 77.9 82.7 76.1 80.2 9.5% 8.3% 

27 School Kyzyl Suu 74.1 75.8 75.9 74.2 74.5 0.3% 0.5% 

28 Hospital Kyzyl Suu 68.3 68.8 69.2 68.4 68.8 0.9% 0.8% 

29 School Kyzyl Suu 68.3 68.8 69.2 68.4 68.8 0.9% 0.7% 

30 School Kyzyl Suu 72.4 73.7 75.4 72.6 74.0 3.4% 3.0% 

31 School Kyzyl Suu 74.3 76.0 79.2 74.5 77.3 6.4% 5.7% 

32 School Orgochor 71.0 72.1 72.8 71.2 71.8 1.4% 1.2% 

33 Mosque Orgochor 68.5 69.0 69.8 68.6 69.3 1.6% 1.4% 

34 Residential Jele Tobe 87.3 91.6 83.3 87.3 80.7 -16.7% -13.3% 

35 Residential  Alkym 88.8 93.4 92.7 89.3 88.8 -1.4% -1.1% 

36 Residential Konkino 89.1 93.8 89.0 89.0 85.3 -9.7% -7.5% 

38 Residential Karakol 83.5 87.0 89.7 83.5 85.9 5.4% 4.8% 

39 Hotel Karakol 74.9 76.7 77.1 75.0 75.5 0.8% 0.9% 

40 Mosque Shalba 78.0 80.4 86.5 78.2 83.3 12.2% 10.2% 

41 Mosque Ak Terek 82.7 86.1 84.4 82.8 81.5 -3.4% -2.6% 

42 Residential Saruu 82.2 85.4 87.8 82.6 84.6 4.8% 4.0% 

43 Hotel Kyzyl Suu 70.5 71.5 72.0 70.7 71.2 1.1% 1.0% 

45 Hotel Karakol 89.7 94.5 95.8 90.0 91.2 2.6% 2.3% 
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Table 2-3: Maximum PM10 PECs at sensitive receptors, µg.m-3  

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 118.7 129.3 133.4 120.1 123.7 1.4% 1.2% 

2 School Chon Jargylchak 89.5 94.2 99.2 90.0 94.5 1.7% 1.5% 

3 Residential Chon Jargylchak 158.6 177.3 160.1 159.2 145.5 -5.7% -4.6% 

4 Mosque Kichi Jargylchak 86.7 90.9 95.5 87.4 91.4 1.5% 1.3% 

5 Residential Kichi Jargylchak 156.8 175.6 174.7 155.3 156.9 -0.3% 0.5% 

6 Hospital Ak Terek 123.8 135.5 130.3 123.6 121.0 -1.7% -0.9% 

7 Mosque Ak Terek 79.4 82.1 83.2 79.9 80.8 0.4% 0.3% 

8 School Ak Terek 76.3 78.4 79.3 76.7 77.4 0.3% 0.3% 

9 Residential Ak Terek 104.1 111.8 114.2 104.7 107.6 0.8% 1.0% 

10 Mosque Chychkan 128.9 141.7 166.5 128.3 150.5 8.3% 7.4% 

11 School Chychkan 84.5 88.2 93.8 85.3 90.1 1.8% 1.6% 

12 Residential Chychkan 126.6 138.9 153.2 126.3 140.6 4.8% 4.8% 

13 Hotel Chychkan 92.2 97.4 106.4 92.8 101.2 3.0% 2.8% 

15 School Darkhan 117.4 127.7 124.4 118.1 116.7 -1.1% -0.4% 

16 School Darkhan 105.5 113.4 115.3 106.3 108.9 0.6% 0.8% 

17 Mosque Darkhan 121.9 133.2 132.0 122.1 122.7 -0.4% 0.2% 

18 School Saruu 87.1 91.4 97.9 87.9 93.6 2.2% 1.9% 

19 School Saruu 120.3 131.4 144.8 120.2 132.6 4.5% 4.1% 

20 Mosque Saruu 106.8 115.1 126.2 107.4 117.8 3.7% 3.5% 

21 School Kyzyl Suu 136.3 150.7 149.6 137.1 137.8 -0.4% 0.2% 

22 School Kyzyl Suu 83.5 87.1 89.1 84.1 85.9 0.7% 0.6% 

23 School Kyzyl Suu 92.5 97.8 102.0 93.3 97.1 1.4% 1.3% 

24 Mosque Kyzyl Suu 135.5 149.7 154.0 135.5 141.2 1.5% 1.9% 

25 Gment Kyzyl Suu 122.1 133.5 162.8 122.4 147.8 9.8% 8.5% 

27 School Kyzyl Suu 110.7 119.7 126.4 111.7 118.4 2.2% 2.2% 

28 Hospital Kyzyl Suu 81.0 84.0 87.0 81.6 84.1 1.0% 0.8% 

29 School Kyzyl Suu 81.4 84.5 87.6 82.0 84.6 1.1% 0.9% 

30 School Kyzyl Suu 106.0 114.0 127.3 106.8 119.0 4.4% 4.0% 

31 School Kyzyl Suu 117.0 127.3 151.3 118.0 139.3 8.0% 7.1% 

32 School Orgochor 100.0 106.9 112.7 101.0 106.6 1.9% 1.9% 

33 Mosque Orgochor 86.3 90.4 92.9 87.2 89.3 0.8% 0.7% 

34 Residential Jele Tobe 156.8 175.5 152.9 158.0 139.9 -7.5% -6.0% 

35 Residential  Alkym 162.7 182.7 183.1 165.0 162.6 0.1% -0.8% 

36 Residential Konkino 187.3 212.4 197.9 184.6 178.2 -4.9% -2.1% 

38 Residential Karakol 162.4 182.3 201.1 161.4 177.7 6.2% 5.5% 

39 Hotel Karakol 120.7 131.9 141.5 121.1 130.7 3.2% 3.2% 

40 Mosque Shalba 133.3 147.1 183.6 133.6 164.5 12.2% 10.3% 

41 Mosque Ak Terek 144.6 161.0 158.0 144.1 144.0 -1.0% 0.0% 

42 Residential Saruu 139.5 154.6 169.5 138.5 152.1 5.0% 4.6% 

43 Hotel Kyzyl Suu 93.5 99.0 103.4 94.6 98.5 1.5% 1.3% 

45 Hotel Karakol 165.9 186.6 198.3 166.9 177.2 3.9% 3.4% 
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3. PM2.5 

Table 3-1: Annual mean PM2.5 PECs at sensitive receptors, µg.m-3  

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 28.3 28.4 28.4 28.2 28.2 0.0% 0.0% 

2 School Chon Jargylchak 27.8 27.9 27.9 27.8 27.8 0.2% 0.1% 

3 Residential Chon Jargylchak 29.2 29.4 29.0 29.0 28.7 -4.5% -3.4% 

4 Mosque Kichi Jargylchak 27.9 27.9 28.0 27.9 27.9 0.3% 0.2% 

5 Residential Kichi Jargylchak 29.5 29.8 29.5 29.3 29.1 -2.4% -1.7% 

6 Hospital Ak Terek 28.6 28.7 28.6 28.5 28.4 -1.2% -0.9% 

7 Mosque Ak Terek 27.8 27.8 27.8 27.7 27.8 0.3% 0.2% 

8 School Ak Terek 27.7 27.7 27.8 27.7 27.7 0.3% 0.2% 

9 Residential Ak Terek 28.1 28.2 28.2 28.1 28.1 -0.3% -0.2% 

10 Mosque Chychkan 28.6 28.8 29.1 28.5 28.8 3.4% 2.6% 

11 School Chychkan 27.9 27.9 28.0 27.8 27.9 0.6% 0.5% 

12 Residential Chychkan 28.9 29.1 29.2 28.7 28.8 1.3% 1.1% 

13 Hotel Chychkan 28.0 28.1 28.2 28.0 28.0 0.7% 0.6% 

15 School Darkhan 28.6 28.8 28.6 28.5 28.4 -2.0% -1.5% 

16 School Darkhan 28.3 28.4 28.4 28.3 28.2 -0.6% -0.4% 

17 Mosque Darkhan 28.8 29.0 28.8 28.6 28.5 -2.0% -1.5% 

18 School Saruu 27.9 28.0 28.0 27.9 27.9 0.6% 0.5% 

19 School Saruu 28.7 28.9 29.1 28.6 28.7 1.9% 1.5% 

20 Mosque Saruu 28.3 28.4 28.5 28.2 28.3 1.0% 0.8% 

21 School Kyzyl Suu 28.9 29.1 28.9 28.8 28.6 -2.0% -1.5% 

22 School Kyzyl Suu 27.8 27.8 27.9 27.8 27.8 0.2% 0.2% 

23 School Kyzyl Suu 27.9 28.0 28.0 27.9 27.9 0.3% 0.2% 

24 Mosque Kyzyl Suu 28.9 29.1 29.0 28.8 28.7 -1.2% -0.8% 

25 Gment Kyzyl Suu 28.5 28.6 29.0 28.4 28.7 4.1% 3.2% 

27 School Kyzyl Suu 28.3 28.4 28.4 28.2 28.2 0.1% 0.1% 

28 Hospital Kyzyl Suu 27.8 27.8 27.9 27.8 27.8 0.4% 0.3% 

29 School Kyzyl Suu 27.8 27.8 27.9 27.8 27.8 0.4% 0.3% 

30 School Kyzyl Suu 28.1 28.2 28.4 28.1 28.2 1.2% 1.0% 

31 School Kyzyl Suu 28.3 28.5 28.8 28.3 28.5 2.9% 2.3% 

32 School Orgochor 28.0 28.1 28.2 28.0 28.0 0.7% 0.5% 

33 Mosque Orgochor 27.8 27.8 27.9 27.8 27.8 0.6% 0.4% 

34 Residential Jele Tobe 29.6 29.9 29.1 29.4 28.8 -8.2% -6.2% 

35 Residential  Alkym 30.0 30.5 30.4 29.8 29.7 -1.0% -0.7% 

36 Residential Konkino 29.7 30.0 29.5 29.5 29.1 -5.5% -4.1% 

38 Residential Karakol 29.0 29.2 29.5 28.9 29.0 2.1% 1.6% 

39 Hotel Karakol 28.2 28.3 28.4 28.2 28.2 0.3% 0.2% 

40 Mosque Shalba 28.7 28.9 29.5 28.6 29.0 5.7% 4.4% 

41 Mosque Ak Terek 28.9 29.1 29.0 28.8 28.7 -1.6% -1.2% 

42 Residential Saruu 29.3 29.6 29.8 29.1 29.3 2.4% 1.9% 

43 Hotel Kyzyl Suu 28.0 28.0 28.1 27.9 28.0 0.3% 0.2% 

45 Hotel Karakol 30.1 30.6 30.7 29.9 30.0 1.3% 1.1% 
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Table 3-2: 99th percentile of 24-hour mean PM2.5 PECs at sensitive receptors, µg.m-3  

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 57.4 57.7 57.6 57.1 57.0 -0.6% -0.3% 

2 School Chon Jargylchak 55.9 56.1 56.1 55.9 55.9 0.2% 0.2% 

3 Residential Chon Jargylchak 59.6 60.3 59.1 59.1 58.1 -5.1% -3.8% 

4 Mosque Kichi Jargylchak 56.0 56.1 56.3 55.9 56.0 0.6% 0.4% 

5 Residential Kichi Jargylchak 60.0 60.8 60.3 59.5 59.1 -2.1% -1.5% 

6 Hospital Ak Terek 58.0 58.5 58.2 57.6 57.5 -1.1% -0.6% 

7 Mosque Ak Terek 55.7 55.8 55.9 55.6 55.7 0.3% 0.3% 

8 School Ak Terek 55.6 55.6 55.7 55.5 55.6 0.3% 0.2% 

9 Residential Ak Terek 56.9 57.2 57.1 56.7 56.7 -0.4% -0.2% 

10 Mosque Chychkan 57.9 58.4 59.3 57.7 58.3 3.6% 2.7% 

11 School Chychkan 56.0 56.2 56.3 55.9 56.1 0.7% 0.6% 

12 Residential Chychkan 58.4 59.0 59.3 58.1 58.3 1.2% 0.9% 

13 Hotel Chychkan 56.4 56.6 56.8 56.3 56.4 0.7% 0.6% 

15 School Darkhan 57.8 58.3 57.8 57.5 57.2 -2.0% -1.4% 

16 School Darkhan 57.1 57.5 57.3 56.9 56.8 -0.6% -0.4% 

17 Mosque Darkhan 58.2 58.7 58.2 57.8 57.5 -2.0% -1.5% 

18 School Saruu 56.0 56.2 56.4 55.9 56.1 0.7% 0.6% 

19 School Saruu 57.9 58.4 58.9 57.6 58.0 1.9% 1.5% 

20 Mosque Saruu 57.0 57.4 57.6 56.9 57.1 1.0% 0.8% 

21 School Kyzyl Suu 58.7 59.3 58.8 58.3 57.9 -2.0% -1.4% 

22 School Kyzyl Suu 55.9 56.0 56.0 55.8 55.9 0.3% 0.2% 

23 School Kyzyl Suu 56.2 56.4 56.5 56.1 56.2 0.5% 0.4% 

24 Mosque Kyzyl Suu 58.6 59.2 59.0 58.2 58.0 -1.1% -0.8% 

25 Gment Kyzyl Suu 57.6 58.0 59.1 57.3 58.2 4.5% 3.5% 

27 School Kyzyl Suu 57.2 57.5 57.5 57.0 57.0 0.1% 0.2% 

28 Hospital Kyzyl Suu 55.8 55.9 56.0 55.7 55.8 0.4% 0.3% 

29 School Kyzyl Suu 55.8 55.9 56.0 55.7 55.8 0.4% 0.3% 

30 School Kyzyl Suu 56.8 57.0 57.4 56.6 56.9 1.6% 1.2% 

31 School Kyzyl Suu 57.2 57.6 58.3 57.0 57.6 3.0% 2.4% 

32 School Orgochor 56.4 56.6 56.8 56.3 56.4 0.7% 0.5% 

33 Mosque Orgochor 55.8 55.9 56.1 55.7 55.9 0.8% 0.6% 

34 Residential Jele Tobe 60.4 61.3 59.3 59.7 58.3 -8.0% -5.7% 

35 Residential  Alkym 60.7 61.7 61.5 60.2 60.0 -0.7% -0.5% 

36 Residential Konkino 60.8 61.8 60.6 60.1 59.3 -4.7% -3.2% 

38 Residential Karakol 59.4 60.2 60.8 58.9 59.4 2.5% 2.0% 

39 Hotel Karakol 57.4 57.7 57.8 57.1 57.2 0.4% 0.4% 

40 Mosque Shalba 58.1 58.6 60.0 57.8 58.9 5.7% 4.3% 

41 Mosque Ak Terek 59.2 59.9 59.5 58.8 58.5 -1.7% -1.1% 

42 Residential Saruu 59.1 59.8 60.4 58.7 59.2 2.2% 1.7% 

43 Hotel Kyzyl Suu 56.3 56.5 56.6 56.2 56.3 0.5% 0.4% 

45 Hotel Karakol 61.0 62.0 62.3 60.3 60.5 1.1% 0.9% 
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Table 3-3: Maximum PM2.5 PECs at sensitive receptors, µg.m-3  

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 68.0 70.2 71.1 66.7 67.4 0.6% 0.5% 

2 School Chon Jargylchak 60.9 61.9 63.0 60.3 61.2 0.7% 0.6% 

3 Residential Chon Jargylchak 77.8 81.7 77.5 75.0 72.1 -2.6% -1.8% 

4 Mosque Kichi Jargylchak 60.2 61.1 62.2 59.7 60.6 0.7% 0.5% 

5 Residential Kichi Jargylchak 77.2 81.2 80.9 74.2 74.5 -0.2% 0.2% 

6 Hospital Ak Terek 69.3 71.7 70.4 67.5 66.9 -0.8% -0.4% 

7 Mosque Ak Terek 58.4 59.0 59.3 58.2 58.3 0.2% 0.1% 

8 School Ak Terek 57.7 58.1 58.3 57.5 57.6 0.1% 0.1% 

9 Residential Ak Terek 64.5 66.1 66.6 63.4 64.0 0.3% 0.4% 

10 Mosque Chychkan 70.5 73.2 79.0 68.5 73.1 3.6% 2.9% 

11 School Chychkan 59.7 60.5 61.8 59.3 60.3 0.8% 0.6% 

12 Residential Chychkan 70.0 72.5 75.9 68.0 71.1 2.1% 1.9% 

13 Hotel Chychkan 61.6 62.7 64.7 60.9 62.7 1.3% 1.1% 

15 School Darkhan 67.7 69.9 69.1 66.3 66.0 -0.5% -0.2% 

16 School Darkhan 64.8 66.5 66.9 63.8 64.3 0.3% 0.3% 

17 Mosque Darkhan 68.8 71.2 70.8 67.1 67.3 -0.2% 0.1% 

18 School Saruu 60.3 61.2 62.7 59.8 61.1 1.0% 0.8% 

19 School Saruu 68.4 70.8 73.9 66.7 69.4 1.9% 1.6% 

20 Mosque Saruu 65.0 66.8 69.3 64.0 66.1 1.6% 1.4% 

21 School Kyzyl Suu 72.3 75.3 75.0 70.3 70.4 -0.2% 0.1% 

22 School Kyzyl Suu 59.5 60.2 60.7 59.0 59.4 0.3% 0.2% 

23 School Kyzyl Suu 61.6 62.7 63.7 61.0 61.8 0.6% 0.5% 

24 Mosque Kyzyl Suu 72.1 75.1 76.0 70.0 71.2 0.6% 0.7% 

25 Gment Kyzyl Suu 68.9 71.2 78.1 67.2 72.5 4.3% 3.4% 

27 School Kyzyl Suu 66.1 67.9 69.5 64.9 66.3 1.0% 0.9% 

28 Hospital Kyzyl Suu 58.8 59.5 60.2 58.5 59.0 0.4% 0.3% 

29 School Kyzyl Suu 58.9 59.6 60.3 58.6 59.2 0.5% 0.4% 

30 School Kyzyl Suu 64.9 66.6 69.7 63.9 66.4 1.9% 1.6% 

31 School Kyzyl Suu 67.5 69.7 75.3 66.2 70.7 3.5% 2.8% 

32 School Orgochor 63.3 64.8 66.1 62.6 63.8 0.8% 0.7% 

33 Mosque Orgochor 60.1 60.9 61.5 59.7 60.1 0.4% 0.3% 

34 Residential Jele Tobe 77.3 81.2 75.8 74.7 70.9 -3.4% -2.4% 

35 Residential  Alkym 78.7 82.9 82.9 76.2 75.7 0.0% -0.3% 

36 Residential Konkino 84.7 90.0 86.4 80.4 79.0 -2.2% -0.9% 

38 Residential Karakol 78.6 82.8 87.1 75.5 78.9 2.7% 2.1% 

39 Hotel Karakol 68.4 70.8 73.0 66.9 68.9 1.4% 1.3% 

40 Mosque Shalba 71.6 74.5 83.0 69.6 76.1 5.4% 4.1% 

41 Mosque Ak Terek 74.1 77.5 76.8 71.7 71.7 -0.5% 0.0% 

42 Residential Saruu 73.1 76.3 79.7 70.6 73.5 2.2% 1.8% 

43 Hotel Kyzyl Suu 61.9 63.0 64.0 61.3 62.1 0.6% 0.5% 

45 Hotel Karakol 79.5 83.8 86.5 76.6 78.8 1.7% 1.3% 
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4. SO2 

Table 4-1: 99th percentile of 24-hour mean SO2 PECs at sensitive receptors, µg.m-3  

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 3.9 4.0 3.9 4.2 4.2 -0.1% -0.1% 

2 School Chon Jargylchak 3.8 3.8 3.8 3.9 3.9 < 0.1% < 0.1% 

3 Residential Chon Jargylchak 4.1 4.2 4.1 4.6 4.4 -0.5% -1.0% 

4 Mosque Kichi Jargylchak 3.8 3.8 3.8 3.9 3.9 0.1% 0.1% 

5 Residential Kichi Jargylchak 4.1 4.2 4.2 4.7 4.6 -0.2% -0.4% 

6 Hospital Ak Terek 4.0 4.0 4.0 4.3 4.3 -0.1% -0.2% 

7 Mosque Ak Terek 3.8 3.8 3.8 3.9 3.9 < 0.1% 0.1% 

8 School Ak Terek 3.8 3.8 3.8 3.8 3.8 < 0.1% 0.1% 

9 Residential Ak Terek 3.9 3.9 3.9 4.1 4.1 < 0.1% -0.1% 

10 Mosque Chychkan 4.0 4.0 4.1 4.3 4.4 0.3% 0.7% 

11 School Chychkan 3.8 3.8 3.8 3.9 3.9 0.1% 0.1% 

12 Residential Chychkan 4.0 4.1 4.1 4.4 4.4 0.1% 0.2% 

13 Hotel Chychkan 3.9 3.9 3.9 4.0 4.0 0.1% 0.1% 

15 School Darkhan 4.0 4.0 4.0 4.3 4.2 -0.2% -0.4% 

16 School Darkhan 3.9 3.9 3.9 4.1 4.1 -0.1% -0.1% 

17 Mosque Darkhan 4.0 4.0 4.0 4.3 4.3 -0.2% -0.4% 

18 School Saruu 3.8 3.8 3.8 3.9 4.0 0.1% 0.2% 

19 School Saruu 4.0 4.0 4.0 4.3 4.4 0.2% 0.4% 

20 Mosque Saruu 3.9 3.9 3.9 4.1 4.2 0.1% 0.2% 

21 School Kyzyl Suu 4.0 4.1 4.0 4.4 4.3 -0.2% -0.4% 

22 School Kyzyl Suu 3.8 3.8 3.8 3.9 3.9 < 0.1% 0.1% 

23 School Kyzyl Suu 3.8 3.9 3.9 4.0 4.0 < 0.1% 0.1% 

24 Mosque Kyzyl Suu 4.0 4.1 4.0 4.4 4.4 -0.1% -0.2% 

25 Gment Kyzyl Suu 3.9 4.0 4.1 4.2 4.4 0.4% 0.9% 

27 School Kyzyl Suu 3.9 3.9 3.9 4.1 4.1 < 0.1% < 0.1% 

28 Hospital Kyzyl Suu 3.8 3.8 3.8 3.9 3.9 < 0.1% 0.1% 

29 School Kyzyl Suu 3.8 3.8 3.8 3.9 3.9 < 0.1% 0.1% 

30 School Kyzyl Suu 3.9 3.9 3.9 4.1 4.1 0.1% 0.3% 

31 School Kyzyl Suu 3.9 3.9 4.0 4.1 4.3 0.3% 0.6% 

32 School Orgochor 3.9 3.9 3.9 4.0 4.0 0.1% 0.1% 

33 Mosque Orgochor 3.8 3.8 3.8 3.9 3.9 0.1% 0.2% 

34 Residential Jele Tobe 4.1 4.2 4.1 4.7 4.4 -0.8% -1.5% 

35 Residential  Alkym 4.2 4.3 4.2 4.8 4.8 -0.1% -0.1% 

36 Residential Konkino 4.2 4.3 4.2 4.8 4.6 -0.4% -0.9% 

38 Residential Karakol 4.1 4.1 4.2 4.6 4.7 0.2% 0.5% 

39 Hotel Karakol 3.9 4.0 4.0 4.2 4.2 < 0.1% 0.1% 

40 Mosque Shalba 4.0 4.0 4.1 4.3 4.5 0.5% 1.2% 

41 Mosque Ak Terek 4.1 4.1 4.1 4.5 4.5 -0.2% -0.3% 

42 Residential Saruu 4.1 4.1 4.2 4.5 4.6 0.2% 0.4% 

43 Hotel Kyzyl Suu 3.8 3.9 3.9 4.0 4.0 0.0% 0.1% 

45 Hotel Karakol 4.2 4.3 4.3 4.9 4.9 0.1% 0.2% 
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Table 4-2: Maximum 1-hour mean SO2 PECs at sensitive receptors, µg.m-3  

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 4.7 4.9 5.0 6.3 6.4 < 0.1% < 0.1% 

2 School Chon Jargylchak 4.2 4.3 4.4 4.9 5.1 < 0.1% < 0.1% 

3 Residential Chon Jargylchak 5.4 5.8 5.5 8.1 7.4 -0.1% -0.1% 

4 Mosque Kichi Jargylchak 4.1 4.2 4.3 4.7 4.9 < 0.1% < 0.1% 

5 Residential Kichi Jargylchak 5.4 5.8 5.7 7.9 7.9 < 0.1% < 0.1% 

6 Hospital Ak Terek 4.8 5.0 4.9 6.4 6.3 < 0.1% < 0.1% 

7 Mosque Ak Terek 4.0 4.1 4.1 4.4 4.4 < 0.1% < 0.1% 

8 School Ak Terek 3.9 4.0 4.0 4.3 4.3 < 0.1% < 0.1% 

9 Residential Ak Terek 4.5 4.6 4.6 5.5 5.7 < 0.1% < 0.1% 

10 Mosque Chychkan 4.9 5.1 5.6 6.6 7.6 0.1% 0.2% 

11 School Chychkan 4.1 4.2 4.3 4.6 4.9 < 0.1% < 0.1% 

12 Residential Chychkan 4.9 5.1 5.4 6.5 7.2 0.1% 0.1% 

13 Hotel Chychkan 4.2 4.3 4.5 5.0 5.4 < 0.1% 0.1% 

15 School Darkhan 4.7 4.9 4.8 6.2 6.1 < 0.1% < 0.1% 

16 School Darkhan 4.5 4.6 4.7 5.6 5.7 < 0.1% < 0.1% 

17 Mosque Darkhan 4.8 5.0 5.0 6.3 6.4 < 0.1% < 0.1% 

18 School Saruu 4.1 4.2 4.3 4.8 5.0 < 0.1% 0.1% 

19 School Saruu 4.7 5.0 5.2 6.3 6.8 < 0.1% 0.1% 

20 Mosque Saruu 4.5 4.7 4.9 5.7 6.1 < 0.1% 0.1% 

21 School Kyzyl Suu 5.0 5.3 5.3 7.0 7.0 < 0.1% < 0.1% 

22 School Kyzyl Suu 4.1 4.1 4.2 4.6 4.7 < 0.1% < 0.1% 

23 School Kyzyl Suu 4.2 4.3 4.4 5.0 5.2 < 0.1% < 0.1% 

24 Mosque Kyzyl Suu 5.0 5.3 5.4 6.9 7.2 < 0.1% < 0.1% 

25 Gment Kyzyl Suu 4.8 5.0 5.5 6.3 7.5 0.1% 0.2% 

27 School Kyzyl Suu 4.6 4.7 4.9 5.8 6.1 < 0.1% 0.1% 

28 Hospital Kyzyl Suu 4.0 4.1 4.1 4.5 4.6 < 0.1% < 0.1% 

29 School Kyzyl Suu 4.0 4.1 4.2 4.5 4.6 < 0.1% < 0.1% 

30 School Kyzyl Suu 4.5 4.6 4.9 5.6 6.2 < 0.1% 0.1% 

31 School Kyzyl Suu 4.7 4.9 5.3 6.1 7.1 0.1% 0.2% 

32 School Orgochor 4.4 4.5 4.6 5.4 5.6 < 0.1% < 0.1% 

33 Mosque Orgochor 4.1 4.2 4.2 4.7 4.8 < 0.1% < 0.1% 

34 Residential Jele Tobe 5.4 5.7 5.3 8.0 7.1 -0.1% -0.2% 

35 Residential  Alkym 5.5 5.9 5.9 8.3 8.2 < 0.1% < 0.1% 

36 Residential Konkino 5.9 6.4 6.1 9.2 8.9 -0.1% -0.1% 

38 Residential Karakol 5.5 5.9 6.2 8.1 8.8 0.1% 0.1% 

39 Hotel Karakol 4.7 5.0 5.1 6.3 6.7 < 0.1% 0.1% 

40 Mosque Shalba 5.0 5.2 5.9 6.8 8.2 0.1% 0.3% 

41 Mosque Ak Terek 5.2 5.5 5.4 7.4 7.3 < 0.1% < 0.1% 

42 Residential Saruu 5.1 5.4 5.6 7.1 7.7 0.1% 0.1% 

43 Hotel Kyzyl Suu 4.3 4.4 4.4 5.1 5.2 < 0.1% < 0.1% 

45 Hotel Karakol 5.6 6.0 6.2 8.4 8.8 < 0.1% 0.1% 
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Table 4-3: Maximum 10-minute mean SO2 PECs at sensitive receptors, µg.m-3  

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 4.8 5.0 5.0 6.3 6.4 < 0.1% < 0.1% 

2 School Chon Jargylchak 4.2 4.3 4.4 4.9 5.1 < 0.1% < 0.1% 

3 Residential Chon Jargylchak 5.4 5.8 5.5 8.1 7.4 -0.1% -0.1% 

4 Mosque Kichi Jargylchak 4.2 4.3 4.4 5.0 5.2 < 0.1% < 0.1% 

5 Residential Kichi Jargylchak 5.6 6.0 6.1 8.4 8.7 < 0.1% < 0.1% 

6 Hospital Ak Terek 4.9 5.1 5.1 6.6 6.7 < 0.1% < 0.1% 

7 Mosque Ak Terek 4.0 4.1 4.1 4.5 4.6 < 0.1% < 0.1% 

8 School Ak Terek 4.0 4.0 4.1 4.4 4.4 < 0.1% < 0.1% 

9 Residential Ak Terek 4.5 4.7 4.8 5.7 5.9 < 0.1% < 0.1% 

10 Mosque Chychkan 5.0 5.3 5.9 6.9 8.4 0.1% 0.3% 

11 School Chychkan 4.1 4.2 4.4 4.8 5.1 < 0.1% 0.1% 

12 Residential Chychkan 5.0 5.2 5.7 6.8 7.9 0.1% 0.2% 

13 Hotel Chychkan 4.3 4.4 4.7 5.1 5.9 0.1% 0.2% 

15 School Darkhan 4.8 5.0 5.2 6.4 6.9 < 0.1% 0.1% 

16 School Darkhan 4.5 4.7 4.9 5.8 6.3 < 0.1% 0.1% 

17 Mosque Darkhan 4.8 5.1 5.3 6.5 7.1 < 0.1% 0.1% 

18 School Saruu 4.2 4.3 4.5 5.0 5.3 0.0% 0.1% 

19 School Saruu 4.8 5.0 5.3 6.4 7.1 0.1% 0.1% 

20 Mosque Saruu 4.5 4.7 5.0 5.8 6.5 0.1% 0.1% 

21 School Kyzyl Suu 5.2 5.5 5.6 7.3 7.7 0.0% 0.1% 

22 School Kyzyl Suu 4.1 4.2 4.3 4.7 4.9 < 0.1% < 0.1% 

23 School Kyzyl Suu 4.4 4.5 4.7 5.5 5.8 < 0.1% 0.1% 

24 Mosque Kyzyl Suu 5.2 5.6 5.8 7.5 8.2 0.1% 0.1% 

25 Gment Kyzyl Suu 4.9 5.1 5.7 6.7 8.0 0.1% 0.3% 

27 School Kyzyl Suu 4.8 5.0 5.3 6.4 7.1 0.1% 0.1% 

28 Hospital Kyzyl Suu 4.1 4.2 4.2 4.6 4.8 < 0.1% < 0.1% 

29 School Kyzyl Suu 4.1 4.2 4.3 4.7 4.8 < 0.1% < 0.1% 

30 School Kyzyl Suu 4.6 4.7 5.0 5.8 6.6 0.1% 0.1% 

31 School Kyzyl Suu 4.8 5.1 5.7 6.6 7.9 0.1% 0.3% 

32 School Orgochor 4.5 4.6 4.8 5.7 6.0 < 0.1% 0.1% 

33 Mosque Orgochor 4.2 4.3 4.3 4.9 5.0 < 0.1% < 0.1% 

34 Residential Jele Tobe 5.5 5.8 5.6 8.1 7.9 < 0.1% < 0.1% 

35 Residential  Alkym 5.5 5.9 6.1 8.3 8.6 < 0.1% 0.1% 

36 Residential Konkino 6.0 6.5 6.3 9.2 9.0 < 0.1% < 0.1% 

38 Residential Karakol 5.5 5.9 6.3 8.1 9.0 0.1% 0.2% 

39 Hotel Karakol 4.8 5.0 5.2 6.4 6.8 < 0.1% 0.1% 

40 Mosque Shalba 5.1 5.4 6.2 7.2 9.0 0.2% 0.4% 

41 Mosque Ak Terek 5.3 5.6 5.7 7.6 7.9 < 0.1% 0.1% 

42 Residential Saruu 5.1 5.4 5.7 7.2 7.9 0.1% 0.1% 

43 Hotel Kyzyl Suu 4.4 4.6 4.8 5.5 5.9 < 0.1% 0.1% 

45 Hotel Karakol 5.7 6.1 6.5 8.5 9.5 0.1% 0.2% 
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5. CO 

Table 5-1: Maximum 15-minute mean CO PECs at sensitive receptors, µg.m-3  

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 947 911 920 840 841 < 0.1% < 0.1% 

2 School Chon Jargylchak 863 847 856 818 821 < 0.1% < 0.1% 

3 Residential Chon Jargylchak 1063 996 971 866 857 < 0.1% < 0.1% 

4 Mosque Kichi Jargylchak 865 849 858 818 821 < 0.1% < 0.1% 

5 Residential Kichi Jargylchak 1067 1000 1009 870 875 < 0.1% < 0.1% 

6 Hospital Ak Terek 974 930 928 844 845 < 0.1% < 0.1% 

7 Mosque Ak Terek 839 830 832 811 812 < 0.1% < 0.1% 

8 School Ak Terek 830 823 825 809 810 < 0.1% < 0.1% 

9 Residential Ak Terek 913 885 892 830 834 < 0.1% < 0.1% 

10 Mosque Chychkan 992 944 1006 847 870 < 0.1% < 0.1% 

11 School Chychkan 858 843 854 815 820 < 0.1% < 0.1% 

12 Residential Chychkan 988 940 980 846 863 < 0.1% < 0.1% 

13 Hotel Chychkan 876 857 880 821 832 < 0.1% < 0.1% 

15 School Darkhan 961 920 931 840 846 < 0.1% < 0.1% 

16 School Darkhan 923 892 905 831 837 < 0.1% < 0.1% 

17 Mosque Darkhan 970 927 941 842 849 < 0.1% < 0.1% 

18 School Saruu 861 846 859 818 823 < 0.1% < 0.1% 

19 School Saruu 957 918 949 840 851 < 0.1% < 0.1% 

20 Mosque Saruu 899 875 897 831 841 < 0.1% < 0.1% 

21 School Kyzyl Suu 1018 963 975 853 859 < 0.1% < 0.1% 

22 School Kyzyl Suu 853 840 844 814 816 < 0.1% < 0.1% 

23 School Kyzyl Suu 889 867 879 824 829 < 0.1% < 0.1% 

24 Mosque Kyzyl Suu 1023 966 988 855 865 < 0.1% < 0.1% 

25 Gment Kyzyl Suu 973 929 993 843 864 < 0.1% < 0.1% 

27 School Kyzyl Suu 948 911 934 838 848 < 0.1% < 0.1% 

28 Hospital Kyzyl Suu 847 835 841 812 815 < 0.1% < 0.1% 

29 School Kyzyl Suu 847 835 842 813 816 < 0.1% < 0.1% 

30 School Kyzyl Suu 923 891 923 831 842 < 0.1% < 0.1% 

31 School Kyzyl Suu 952 913 961 842 861 < 0.1% < 0.1% 

32 School Orgochor 884 864 876 828 834 < 0.1% < 0.1% 

33 Mosque Orgochor 850 839 842 817 818 < 0.1% < 0.1% 

34 Residential Jele Tobe 1066 998 973 865 861 < 0.1% < 0.1% 

35 Residential  Alkym 1080 1008 1013 869 874 < 0.1% < 0.1% 

36 Residential Konkino 1161 1070 1047 883 881 < 0.1% < 0.1% 

38 Residential Karakol 1077 1007 1049 866 879 < 0.1% < 0.1% 

39 Hotel Karakol 956 916 938 840 847 < 0.1% < 0.1% 

40 Mosque Shalba 1014 960 1036 852 878 < 0.1% < 0.1% 

41 Mosque Ak Terek 974 936 944 858 864 < 0.1% < 0.1% 

42 Residential Saruu 1013 959 993 852 864 < 0.1% < 0.1% 

43 Hotel Kyzyl Suu 896 871 886 825 831 < 0.1% < 0.1% 

45 Hotel Karakol 1090 1017 1053 872 888 < 0.1% < 0.1% 
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Table 5-2: 99th percentile of 24-hour mean CO PECs at sensitive receptors, µg.m-3  
 

 ID  Type  Settlement 

Total PEC, µg.m-3 
Change as % of WHO 

guideline 

2023 no 

project 

2027 no 

project 

2027 

project 

2047 no 

project 

2047 

project 
2027 2047 

1 Mosque Chon Jargylchak 825 819 818 806 806 < 0.1% < 0.1% 

2 School Chon Jargylchak 808 806 807 802 802 < 0.1% < 0.1% 

3 Residential Chon Jargylchak 852 839 830 813 810 -0.2% -0.1% 

4 Mosque Kichi Jargylchak 809 807 808 802 803 < 0.1% < 0.1% 

5 Residential Kichi Jargylchak 858 843 839 814 813 -0.1% < 0.1% 

6 Hospital Ak Terek 833 825 823 808 808 < 0.1% < 0.1% 

7 Mosque Ak Terek 806 804 805 801 802 < 0.1% < 0.1% 

8 School Ak Terek 804 803 804 801 801 < 0.1% < 0.1% 

9 Residential Ak Terek 820 815 815 805 805 < 0.1% < 0.1% 

10 Mosque Chychkan 833 824 832 808 811 0.1% < 0.1% 

11 School Chychkan 810 807 809 802 803 < 0.1% < 0.1% 

12 Residential Chychkan 839 829 832 810 810 0.1% < 0.1% 

13 Hotel Chychkan 815 811 812 804 804 < 0.1% < 0.1% 

15 School Darkhan 832 824 820 808 807 -0.1% < 0.1% 

16 School Darkhan 823 817 816 806 805 < 0.1% < 0.1% 

17 Mosque Darkhan 836 827 823 809 808 -0.1% < 0.1% 

18 School Saruu 810 807 809 802 803 < 0.1% < 0.1% 

19 School Saruu 832 824 828 808 809 0.1% < 0.1% 

20 Mosque Saruu 816 812 814 806 806 < 0.1% < 0.1% 

21 School Kyzyl Suu 842 831 828 810 809 -0.1% < 0.1% 

22 School Kyzyl Suu 807 805 806 802 802 < 0.1% < 0.1% 

23 School Kyzyl Suu 812 809 810 803 803 < 0.1% < 0.1% 

24 Mosque Kyzyl Suu 841 831 829 810 809 < 0.1% < 0.1% 

25 Gment Kyzyl Suu 829 821 830 807 810 0.2% 0.1% 

27 School Kyzyl Suu 823 817 818 806 806 < 0.1% < 0.1% 

28 Hospital Kyzyl Suu 807 805 806 802 802 < 0.1% < 0.1% 

29 School Kyzyl Suu 807 805 806 802 802 < 0.1% < 0.1% 

30 School Kyzyl Suu 819 814 817 805 806 0.1% < 0.1% 

31 School Kyzyl Suu 824 818 823 806 808 0.1% < 0.1% 

32 School Orgochor 810 808 809 804 804 < 0.1% < 0.1% 

33 Mosque Orgochor 805 804 805 802 802 < 0.1% < 0.1% 

34 Residential Jele Tobe 862 846 832 815 810 -0.3% -0.1% 

35 Residential  Alkym 866 849 849 816 816 < 0.1% < 0.1% 

36 Residential Konkino 867 850 842 816 813 -0.2% < 0.1% 

38 Residential Karakol 851 838 843 812 814 0.1% < 0.1% 

39 Hotel Karakol 825 819 819 806 807 < 0.1% < 0.1% 

40 Mosque Shalba 835 826 837 808 812 0.2% 0.1% 

41 Mosque Ak Terek 834 827 825 812 811 < 0.1% < 0.1% 

42 Residential Saruu 847 835 840 812 813 0.1% < 0.1% 

43 Hotel Kyzyl Suu 813 810 811 803 804 < 0.1% < 0.1% 

45 Hotel Karakol 869 851 854 817 818 0.1% < 0.1% 
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Detailed air dispersion modelling results across transects 

1. PM10 

Table 1-1: Road PC to annual mean PM10 concentrations with and without proposed project, 
2027, µg.m-3 

 

Transect 
2027 without project 2027 with project Change as % of WHO guideline 

5 10 20 50 100 200 5 10 20 50 100 200 5 10 20 50 100 200 

Kichi Jargylchak 10.1 8.3 6.0 3.5 2.1 1.3 11.2 9.2 6.7 3.9 2.4 1.5 5.5% 4.5% 3.4% 2.2% 1.5% 0.9% 

Ak Terek 8.8 7.1 5.2 3.0 1.8 1.1 9.8 7.9 5.7 3.3 2.0 1.2 5.1% 3.8% 2.7% 1.7% 1.0% 0.6% 

Chychkan 10.8 8.8 6.4 3.6 2.1 1.2 12.0 9.5 7.0 3.9 2.4 1.4 5.7% 3.4% 2.8% 1.6% 1.1% 0.7% 

Darkhan 10.7 8.8 6.3 3.6 2.1 1.2 11.9 9.4 6.9 3.9 2.3 1.4 5.8% 3.4% 2.7% 1.5% 1.0% 0.7% 

Kyzyl Suu 12.2 9.8 7.1 4.0 2.3 1.3 13.7 11.0 7.9 4.5 2.7 1.5 7.4% 5.6% 3.9% 2.4% 1.5% 1.0% 

Shalba 11.7 9.5 6.9 3.9 2.4 1.4 12.5 10.1 7.3 4.1 2.5 1.4 3.7% 3.3% 2.0% 0.9% 0.6% 0.3% 

Karakol 13.9 11.2 8.2 4.6 2.6 1.4 15.3 12.2 8.9 4.9 2.9 1.6 7.0% 4.9% 3.2% 1.8% 1.1% 0.8% 

Maximum 13.9 11.2 8.2 4.6 2.6 1.4 15.3 12.2 8.9 4.9 2.9 1.6 7.4% 5.6% 3.9% 2.4% 1.5% 1.0% 

 

Table 1-2: Road PC to the 99th percentile of 24-hour mean PM10 concentrations with and 
without proposed project, 2027, µg.m-3 

Transect 
2027 without project 2027 with project Change as % of WHO guideline 

5 10 20 50 100 200 5 10 20 50 100 200 5 10 20 50 100 200 

Kichi Jargylchak 24.5 20.2 15.2 9.0 5.7 3.7 26.7 22.2 16.6 10.1 6.4 4.3 4.4% 4.0% 2.8% 2.2% 1.4% 1.4% 

Ak Terek 23.8 19.7 14.9 8.9 5.7 3.4 26.9 22.1 16.6 9.9 6.2 4.0 6.3% 4.9% 3.3% 2.1% 1.1% 1.0% 

Chychkan 25.8 21.6 16.2 9.6 6.0 3.7 28.0 23.0 17.4 10.3 6.6 4.0 4.5% 2.9% 2.3% 1.4% 1.1% 0.7% 

Darkhan 25.3 21.3 15.8 9.5 5.9 3.5 27.6 22.7 17.0 10.1 6.4 3.9 4.6% 2.8% 2.3% 1.3% 0.9% 0.7% 

Kyzyl Suu 30.0 25.0 18.9 11.3 6.9 4.1 33.5 27.7 20.5 12.4 8.0 4.9 6.9% 5.5% 3.3% 2.3% 2.1% 1.5% 

Shalba 29.5 24.5 18.5 11.0 6.9 4.1 31.0 25.8 19.5 11.7 7.2 4.3 2.9% 2.6% 1.9% 1.3% 0.8% 0.4% 

Karakol 30.9 26.0 19.7 11.9 7.1 4.1 34.0 28.0 21.1 12.3 7.7 4.6 6.3% 4.0% 2.8% 0.8% 1.2% 1.0% 

Maximum 30.9 26.0 19.7 11.9 7.1 4.1 34.0 28.0 21.1 12.4 8.0 4.9 6.9% 5.5% 3.3% 2.3% 2.1% 1.5% 

 

Table 1-3: Road PC to maximum 1-hour mean PM10 concentrations with and without proposed 
project, 2027, µg.m-3 

Transect 
2027 without project 2027 with project Change as % of national level 

5 10 20 50 100 200 5 10 20 50 100 200 5 10 20 50 100 200 

Kichi Jargylchak 108 93 73 49 35 26 118 101 81 56 41 30 3.2% 2.9% 2.7% 2.5% 1.8% 1.4% 

Ak Terek 109 93 74 47 31 20 118 101 80 53 36 23 2.9% 2.5% 2.2% 1.9% 1.4% 1.1% 

Chychkan 113 97 77 50 34 22 130 111 90 60 39 25 5.7% 4.6% 4.3% 3.1% 1.9% 1.0% 

Darkhan 109 94 74 48 31 19 128 110 89 59 39 25 6.4% 5.4% 5.0% 3.8% 2.7% 2.0% 

Kyzyl Suu 130 112 90 59 40 26 153 133 108 74 50 32 7.6% 6.8% 6.0% 4.8% 3.4% 2.0% 

Shalba 128 109 87 58 40 25 140 122 98 66 44 27 4.3% 4.2% 3.6% 2.5% 1.5% 0.7% 

Karakol 130 111 89 56 36 22 152 132 106 72 50 33 7.4% 7.1% 5.7% 5.4% 4.7% 3.7% 
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Transect 
2027 without project 2027 with project Change as % of national level 

5 10 20 50 100 200 5 10 20 50 100 200 5 10 20 50 100 200 

Maximum 130 112 90 59 40 26 153 133 108 74 50 33 7.6% 7.1% 6.0% 5.4% 4.7% 3.7% 

2. PM2.5 

Table 2-1: Road PC to annual mean PM2.5 concentrations with and without proposed project, 
2027, µg.m-3 

Transect 
2027 without project 2027 with project Change as % of WHO guideline 

5 10 20 50 100 200 5 10 20 50 100 200 5 10 20 50 100 200 

Kichi Jargylchak 2.4 2.0 1.4 0.8 0.5 0.3 2.7 2.2 1.6 0.9 0.6 0.4 2.5% 2.0% 1.5% 1.0% 0.7% 0.4% 

Ak Terek 2.1 1.7 1.2 0.7 0.4 0.3 2.3 1.9 1.4 0.8 0.5 0.3 2.4% 1.8% 1.2% 0.8% 0.5% 0.3% 

Chychkan 2.6 2.1 1.5 0.9 0.5 0.3 2.8 2.3 1.7 0.9 0.6 0.3 2.6% 1.6% 1.3% 0.7% 0.5% 0.3% 

Darkhan 2.6 2.1 1.5 0.8 0.5 0.3 2.8 2.2 1.6 0.9 0.5 0.3 2.6% 1.5% 1.2% 0.7% 0.4% 0.3% 

Kyzyl Suu 2.9 2.3 1.7 0.9 0.6 0.3 3.2 2.6 1.9 1.1 0.6 0.4 3.4% 2.6% 1.8% 1.1% 0.7% 0.5% 

Shalba 2.8 2.3 1.6 0.9 0.6 0.3 3.0 2.4 1.7 1.0 0.6 0.3 1.7% 1.5% 0.9% 0.4% 0.3% 0.1% 

Karakol 3.3 2.7 2.0 1.1 0.6 0.3 3.6 2.9 2.1 1.2 0.7 0.4 3.2% 2.3% 1.5% 0.8% 0.5% 0.3% 

Maximum 3.3 2.7 2.0 1.1 0.6 0.3 3.6 2.9 2.1 1.2 0.7 0.4 3.4% 2.6% 1.8% 1.1% 0.7% 0.5% 

 

Table 2-2: Road PC to the 99th percentile of 24-hour mean PM2.5 concentrations with and 
without proposed project, 2027, µg.m-3 

Transect 
2027 without project 2027 with project Change as % of WHO guideline 

5 10 20 50 100 200 5 10 20 50 100 200 5 10 20 50 100 200 

Kichi Jargylchak 5.8 4.8 3.6 2.1 1.4 0.9 6.3 5.3 3.9 2.4 1.5 1.0 2.5% 2.3% 1.6% 1.3% 0.8% 0.8% 

Ak Terek 5.7 4.7 3.6 2.1 1.3 0.8 6.4 5.2 3.9 2.3 1.5 0.9 3.6% 2.8% 1.9% 1.2% 0.6% 0.6% 

Chychkan 6.1 5.1 3.9 2.3 1.4 0.9 6.6 5.5 4.1 2.4 1.6 1.0 2.6% 1.6% 1.3% 0.8% 0.6% 0.4% 

Darkhan 6.0 5.1 3.8 2.3 1.4 0.8 6.6 5.4 4.0 2.4 1.5 0.9 2.6% 1.5% 1.3% 0.7% 0.5% 0.4% 

Kyzyl Suu 7.1 5.9 4.5 2.7 1.6 1.0 7.9 6.6 4.9 2.9 1.9 1.2 4.0% 3.1% 1.9% 1.3% 1.2% 0.9% 

Shalba 7.0 5.8 4.4 2.6 1.6 1.0 7.3 6.1 4.6 2.8 1.7 1.0 1.6% 1.5% 1.1% 0.8% 0.4% 0.2% 

Karakol 7.3 6.2 4.7 2.8 1.7 1.0 8.1 6.6 5.0 2.9 1.8 1.1 3.6% 2.3% 1.6% 0.5% 0.6% 0.5% 

Maximum 7.3 6.2 4.7 2.8 1.7 1.0 8.1 6.6 5.0 2.9 1.9 1.2 4.0% 3.1% 1.9% 1.3% 1.2% 0.9% 

 

Table 2-3: Road PC to maximum 1-hour mean PM2.5 concentrations with and without proposed 
project, 2027, µg.m-3 

Transect 
2027 without project 2027 with project Change as % of national level 

5 10 20 50 100 200 5 10 20 50 100 200 5 10 20 50 100 200 

Kichi Jargylchak 25.7 22.1 17.4 11.6 8.3 6.2 27.9 24.0 19.3 13.4 9.6 7.1 1.4% 1.2% 1.2% 1.1% 0.8% 0.6% 

Ak Terek 26.0 22.2 17.5 11.2 7.5 4.7 28.0 23.9 19.0 12.6 8.5 5.4 1.2% 1.0% 0.9% 0.8% 0.6% 0.5% 

Chychkan 26.8 23.1 18.3 12.0 8.0 5.1 30.8 26.3 21.3 14.1 9.3 5.9 2.5% 2.0% 1.9% 1.3% 0.8% 0.5% 

Darkhan 25.9 22.4 17.5 11.3 7.4 4.5 30.4 26.1 21.0 14.0 9.3 5.9 2.8% 2.3% 2.2% 1.7% 1.2% 0.9% 

Kyzyl Suu 31.0 26.7 21.3 14.0 9.5 6.2 36.3 31.5 25.5 17.4 11.8 7.6 3.3% 3.0% 2.6% 2.1% 1.5% 0.9% 

Shalba 30.3 25.9 20.7 13.8 9.4 6.0 33.2 28.8 23.2 15.5 10.4 6.4 1.9% 1.8% 1.5% 1.1% 0.6% 0.3% 
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Transect 
2027 without project 2027 with project Change as % of national level 

5 10 20 50 100 200 5 10 20 50 100 200 5 10 20 50 100 200 

Karakol 30.8 26.3 21.1 13.3 8.6 5.3 35.8 31.2 25.0 17.0 11.8 7.8 3.2% 3.0% 2.4% 2.3% 2.0% 1.6% 

Maximum 31.0 26.7 21.3 14.0 9.5 6.2 36.3 31.5 25.5 17.4 11.8 7.8 3.3% 3.0% 2.6% 2.3% 2.0% 1.6% 

3. NO2 

Table 3-1: Road PC to annual mean NO2 concentrations with and without proposed project, 
2027, µg.m-3 

Transect 
2027 without project 2027 with project Change as % of WHO guideline 

5 10 20 50 100 200 5 10 20 50 100 200 5 10 20 50 100 200 

Kichi Jargylchak 6.1 5.0 3.6 2.1 1.3 0.8 6.4 5.2 3.8 2.2 1.4 0.8 0.8% 0.7% 0.5% 0.4% 0.2% 0.2% 

Ak Terek 5.3 4.3 3.1 1.8 1.1 0.6 5.6 4.5 3.3 1.9 1.1 0.7 0.8% 0.6% 0.4% 0.3% 0.2% 0.1% 

Chychkan 6.5 5.3 3.8 2.1 1.3 0.7 6.8 5.4 4.0 2.2 1.3 0.8 0.8% 0.3% 0.3% 0.2% 0.1% 0.1% 

Darkhan 6.4 5.3 3.8 2.1 1.3 0.7 6.8 5.4 3.9 2.2 1.3 0.8 0.8% 0.3% 0.3% 0.2% 0.1% 0.1% 

Kyzyl Suu 6.9 5.6 4.0 2.2 1.3 0.7 7.4 5.9 4.3 2.4 1.4 0.8 1.3% 0.9% 0.6% 0.4% 0.3% 0.2% 

Shalba 6.6 5.3 3.9 2.2 1.3 0.8 6.8 5.5 4.0 2.2 1.3 0.8 0.3% 0.4% 0.2% 0.0% 0.0% 0.0% 

Karakol 7.8 6.3 4.6 2.5 1.5 0.8 8.3 6.6 4.8 2.6 1.5 0.8 1.1% 0.7% 0.4% 0.2% 0.1% 0.1% 

Maximum 7.8 6.3 4.6 2.5 1.5 0.8 8.3 6.6 4.8 2.6 1.5 0.8 1.3% 0.9% 0.6% 0.4% 0.3% 0.2% 

 

Table 3-2: Road PC to the maximum 24-hour mean NO2 concentrations with and without 
proposed project, 2027, µg.m-3 

Transect 
2027 without project 2027 with project Change as % of national level 

5 10 20 50 100 200 5 10 20 50 100 200 5 10 20 50 100 200 

Kichi Jargylchak 7.6 6.4 4.8 2.8 1.8 1.2 7.7 6.5 4.9 3.0 1.9 1.3 0.2% 0.2% 0.4% 0.6% 0.4% 0.3% 

Ak Terek 7.5 6.2 4.6 2.7 1.8 1.1 7.9 6.5 4.9 3.0 1.9 1.2 0.9% 0.8% 0.8% 0.7% 0.3% 0.1% 

Chychkan 8.1 6.7 5.1 3.1 1.9 1.2 8.5 6.9 5.2 3.2 2.0 1.2 1.0% 0.5% 0.3% 0.3% 0.2% 0.1% 

Darkhan 7.9 6.7 5.0 3.0 1.9 1.2 8.2 6.8 5.1 3.1 2.0 1.2 0.8% 0.3% 0.3% 0.2% 0.2% 0.1% 

Kyzyl Suu 8.7 7.2 5.5 3.4 2.2 1.4 9.4 7.8 5.9 3.7 2.4 1.5 1.8% 1.3% 0.9% 0.7% 0.5% 0.4% 

Shalba 8.5 7.1 5.4 3.3 2.1 1.3 8.6 7.2 5.5 3.4 2.2 1.3 0.3% 0.2% 0.1% 0.1% 0.1% 0.0% 

Karakol 9.3 7.7 5.9 3.5 2.2 1.3 9.6 8.0 6.0 3.6 2.2 1.3 0.9% 0.6% 0.3% 0.2% 0.2% 0.1% 

Maximum 9.3 7.7 5.9 3.5 2.2 1.4 9.6 8.0 6.0 3.7 2.4 1.5 1.8% 1.3% 0.9% 0.7% 0.5% 0.4% 

 

Table 3-3: Road PC to maximum 1-hour mean PM2.5 concentrations with and without proposed 
project, 2027, µg.m-3 

Transect 
2027 without project 2027 with project Change as % of national level 

5 10 20 50 100 200 5 10 20 50 100 200 5 10 20 50 100 200 

Kichi Jargylchak 32.1 27.5 21.6 14.3 10.1 7.3 33.1 28.5 22.7 15.6 11.2 8.1 0.5% 0.5% 0.6% 0.7% 0.5% 0.4% 

Ak Terek 32.8 28.0 22.0 14.1 9.3 5.8 33.5 28.6 22.7 14.9 10.0 6.4 0.4% 0.3% 0.4% 0.4% 0.3% 0.3% 

Chychkan 33.3 28.7 22.6 14.6 9.7 6.0 36.5 31.1 25.1 16.3 10.7 6.5 1.6% 1.2% 1.2% 0.9% 0.5% 0.3% 

Darkhan 32.6 28.1 22.0 14.2 9.3 5.6 36.4 31.2 25.1 16.6 10.9 7.0 1.9% 1.6% 1.5% 1.2% 0.8% 0.7% 

Kyzyl Suu 36.6 31.5 25.1 16.5 11.1 7.3 41.3 35.6 28.8 19.5 13.1 8.5 2.3% 2.1% 1.8% 1.5% 1.0% 0.6% 
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Transect 
2027 without project 2027 with project Change as % of national level 

5 10 20 50 100 200 5 10 20 50 100 200 5 10 20 50 100 200 

Shalba 35.6 30.5 24.4 16.0 10.7 6.9 37.7 32.6 26.1 17.2 11.3 7.0 1.1% 1.1% 0.9% 0.6% 0.3% 0.1% 

Karakol 36.6 31.2 25.1 15.8 10.2 6.2 39.2 33.9 26.8 17.6 11.8 7.7 1.3% 1.3% 0.8% 0.9% 0.8% 0.7% 

Maximum 36.6 31.5 25.1 16.5 11.1 7.3 41.3 35.6 28.8 19.5 13.1 8.5 2.3% 2.1% 1.8% 1.5% 1.0% 0.7% 
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Annex 18 

Air pollutant concentration maps 



 

 

1. 2027 with project 

1.1. PM10  

Figure 1-1: Road PC to annual mean PM10 concentrations with project, 2027: Chon Jargylchak, µg.m-3 

 



 

 

Figure 1-2: Road PC to annual mean PM10 concentrations with project, 2027: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 1-3: Road PC to annual mean PM10 concentrations with project, 2027: Karakol, µg.m-3 

 

  



 

 

Figure 1-4: Road PC to 99th percentile of 24-hour mean PM10 concentrations with project, 2027: Chon Jargylchak, µg.m-3 

 



 

 

Figure 1-5: Road PC to 99th percentile of 24-hour mean PM10 concentrations with project, 2027: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 1-6: Road PC to 99th percentile of 24-hour mean PM10 concentrations with project, 2027: Karakol, µg.m-3 

 

 

 

Figure 1-7: Road PC to maximum of 1-hour mean PM10 concentrations with project, 2027: Chon Jargylchak, µg.m-3 



 

 

 



 

 

Figure 1-8: Road PC to maximum of 1-hour mean PM10 concentrations with project, 2027: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 1-9: Road PC to maximum of 1-hour mean PM10 concentrations with project, 2027: Karakol, µg.m-3 

 

  



 

 

1.2. PM2.5  

Figure 1-10: Annual mean PM2.5 concentrations with project, 2027: Chon Jargylchak, µg.m-3 

 



 

 

Figure 1-11: Annual mean PM2.5 concentrations with project, 2027: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 1-12: Road PC to annual mean PM2.5 concentrations with project, 2027: Karakol, µg.m-3 

 

  



 

 

Figure 1-13: Road PC to 99th percentile of 24-hour mean PM2.5 concentrations with project, 2027: Chon Jargylchak, µg.m-3 

 



 

 

Figure 1-14: Road PC to 99th percentile of 24-hour mean PM2.5 concentrations with project, 2027: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 1-15: Road PC to 99th percentile of 24-hour mean PM2.5 concentrations with project, 2027: Karakol, µg.m-3 

 

 

 

Figure 1-16: Road PC to maximum of 1-hour mean PM2.5 concentrations with project, 2027: Chon Jargylchak, µg.m-3 



 

 

 



 

 

Figure 1-17: Road PC to maximum of 1-hour mean PM2.5 concentrations with project, 2027: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 1-18: Road PC to maximum of 1-hour mean PM2.5 concentrations with project, 2027: Karakol, µg.m-3 

 

  



 

 

1.3. NO2  

Figure 1-19: Annual mean NO2 concentrations with project, 2027: Chon Jargylchak, µg.m-3 

 



 

 

Figure 1-20: Annual mean NO2 concentrations with project, 2027: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 1-21: Road PC to annual mean NO2 concentrations with project, 2027: Karakol, µg.m-3 

 

  



 

 

Figure 1-22: Road PC maximum 24-hour mean NO2 concentrations with project, 2027: Chon Jargylchak, µg.m-3 

 



 

 

Figure 1-23: Road PC to maximum 24-hour mean NO2 concentrations with project, 2027: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 1-24: Road PC to maximum 24-hour mean NO2 concentrations with project, 2027: Karakol, µg.m-3 

 

 

 

Figure 1-25: Road PC to maximum of 1-hour mean NO2 concentrations with project, 2027: Chon Jargylchak, µg.m-3 



 

 

 



 

 

Figure 1-26: Road PC to maximum of 1-hour mean NO2 concentrations with project, 2027: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 1-27: Road PC to maximum of 1-hour mean NO2 concentrations with project, 2027: Karakol, µg.m-3 

 

  



 

 

2. 2047 with project 

2.1. PM10  

Figure 2-1: Annual mean PM10 concentrations with project, 2047: Chon Jargylchak, µg.m-3 

 



 

 

Figure 2-2: Annual mean PM10 concentrations with project, 2047: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 2-3: Road PC to annual mean PM10 concentrations with project, 2047: Karakol, µg.m-3 

 

  



 

 

Figure 2-4: Road PC to 99th percentile of 24-hour mean PM10 concentrations with project, 2047: Chon Jargylchak, µg.m-3 

 



 

 

Figure 2-5: Road PC to 99th percentile of 24-hour mean PM10 concentrations with project, 2047: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 2-6: Road PC to 99th percentile of 24-hour mean PM10 concentrations with project, 2047: Karakol, µg.m-3 

 

 

 

Figure 2-7: Road PC to maximum of 1-hour mean PM10 concentrations with project, 2047: Chon Jargylchak, µg.m-3 



 

 

 



 

 

Figure 2-8: Road PC to maximum of 1-hour mean PM10 concentrations with project, 2047: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 2-9: Road PC to maximum of 1-hour mean PM10 concentrations with project, 2047: Karakol, µg.m-3 

 

  



 

 

2.2. PM2.5  

Figure 2-10: Annual mean PM2.5 concentrations with project, 2047: Chon Jargylchak, µg.m-3 

 



 

 

Figure 2-11: Annual mean PM2.5 concentrations with project, 2047: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 2-12: Road PC to annual mean PM2.5 concentrations with project, 2047: Karakol, µg.m-3 

 

  



 

 

Figure 2-13: Road PC to 99th percentile of 24-hour mean PM2.5 concentrations with project, 2047: Chon Jargylchak, µg.m-3 

 



 

 

Figure 2-14: Road PC to 99th percentile of 24-hour mean PM2.5 concentrations with project, 2047: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 2-15: Road PC to 99th percentile of 24-hour mean PM2.5 concentrations with project, 2047: Karakol, µg.m-3 

 

 

 

Figure 2-16: Road PC to maximum of 1-hour mean PM2.5 concentrations with project, 2047: Chon Jargylchak, µg.m-3 



 

 

 



 

 

Figure 2-17: Road PC to maximum of 1-hour mean PM2.5 concentrations with project, 2047: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 2-18: Road PC to maximum of 1-hour mean PM2.5 concentrations with project, 2047: Karakol, µg.m-3 

 

  



 

 

2.3. NO2  

Figure 2-19: Annual mean NO2 concentrations with project, 2047: Chon Jargylchak, µg.m-3 

 



 

 

Figure 2-20: Annual mean NO2 concentrations with project, 2047: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 2-21: Road PC to annual mean NO2 concentrations with project, 2047: Karakol, µg.m-3 

 

  



 

 

Figure 2-22: Road PC maximum 24-hour mean NO2 concentrations with project, 2047: Chon Jargylchak, µg.m-3 

 



 

 

Figure 2-23: Road PC to maximum 24-hour mean NO2 concentrations with project, 2047: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 2-24: Road PC to maximum 24-hour mean NO2 concentrations with project, 2047: Karakol, µg.m-3 

 

 

 

Figure 2-25: Road PC to maximum of 1-hour mean NO2 concentrations with project, 2047: Chon Jargylchak, µg.m-3 



 

 

 



 

 

Figure 2-26: Road PC to maximum of 1-hour mean NO2 concentrations with project, 2047: Kyzyl Suu, µg.m-3 

 

  



 

 

Figure 2-27: Road PC to maximum of 1-hour mean NO2 concentrations with project, 2047: Karakol, µg.m-3 
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Results of Road Traffic Noise Calculations 

 



 

 

Rec. 
Receptor 
type Noise Level (dB)   Noise Level (dB) Noise Level (dB) Noise change  Noise Level (dB) Noise Level (dB) Noise change Noise change 

         Do Nothing Do Something Resulting from  Do Nothing Do Something Resulting from  Over 15 yr 

No.    Baseline   (No Scheme) (With Scheme) Scheme   (No Scheme) (With Scheme) Scheme   2027-2042 

    LAeq,16hr LAeq,12r LAeq,8hr LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB ∆ dB ∆ dB 

    2023 2023 2023 2027 2027 2027 2027 2027 2027 2042 2042 2042 2042 2042 2042 2042 2042 

    Day Day Night Day Night Day Night Day Night Day Night Day Night Day Night Day Night 

101 Residential 53.4 53.8 44.6 54.3 45.5 54.4 45.6 0.1 0.1 56.8 48.0 57.1 48.3 0.3 0.3 2.8 2.8 

102 Residential 55.5 55.8 46.7 56.3 47.5 54.6 45.7 -1.7 -1.8 58.9 50.1 57.4 48.6 -1.5 -1.5 1.1 1.1 

102 Residential 57.5 57.8 48.7 58.3 49.5 56.6 47.8 -1.7 -1.7 60.9 52.1 59.5 50.7 -1.4 -1.4 1.2 1.2 

103 Residential 52.6 53.0 43.8 53.5 44.7 52.7 43.9 -0.8 -0.8 56.0 47.2 55.5 46.7 -0.5 -0.5 2.0 2.0 

103 Residential 54.7 55.1 45.9 55.5 46.7 54.7 45.9 -0.8 -0.8 58.1 49.3 57.5 48.7 -0.6 -0.6 2.0 2.0 

104 Residential 46.4 46.8 37.6 47.2 38.4 46.9 38.0 -0.3 -0.4 49.8 41.0 49.5 40.7 -0.3 -0.3 2.3 2.3 

105 Residential 48.1 48.5 39.3 49.0 40.2 48.6 39.8 -0.4 -0.4 51.5 42.7 51.2 42.4 -0.3 -0.3 2.2 2.2 

106 Residential 51.9 52.2 43.1 52.7 43.9 52.9 44.0 0.2 0.1 55.3 46.5 55.5 46.7 0.2 0.2 2.8 2.8 

107 Residential 50.7 51.1 41.9 51.5 42.7 51.5 42.6 0.0 -0.1 54.1 45.3 54.1 45.3 0.0 0.0 2.6 2.6 

108 Residential 52.1 52.5 43.3 53.0 44.2 53.2 44.4 0.2 0.2 55.6 46.8 55.8 47.0 0.2 0.2 2.8 2.8 

109 Residential 53.4 53.8 44.6 54.3 45.5 55.1 46.3 0.8 0.8 56.9 48.1 57.8 49.0 0.9 0.9 3.5 3.5 

110 Residential 52.3 52.6 43.5 53.1 44.3 53.0 44.2 -0.1 -0.1 55.7 46.9 55.7 46.9 0.0 0.0 2.6 2.6 

120 Residential 54.1 54.5 45.3 55.0 46.2 54.9 46.1 -0.1 -0.1 57.5 48.7 57.7 48.9 0.2 0.2 2.7 2.7 

120 Residential 56.3 56.6 47.4 57.1 48.3 57.0 48.2 -0.1 -0.1 59.6 50.8 59.8 51.0 0.2 0.2 2.7 2.7 

121 Residential 53.7 54.0 44.9 54.5 45.7 54.6 45.8 0.1 0.1 57.1 48.3 57.3 48.5 0.2 0.2 2.8 2.8 

122 Village hall 53.0 53.4 44.2 53.9 45.1 54.0 45.2 0.1 0.1 56.5 47.7 56.6 47.8 0.1 0.1 2.7 2.7 

123 Residential 46.5 46.9 37.7 47.4 38.6 47.5 38.7 0.1 0.1 49.9 41.1 50.2 41.4 0.3 0.3 2.8 2.8 

124 Residential 55.5 55.8 46.6 56.3 47.5 56.3 47.5 0.0 0.0 58.9 50.0 59.1 50.3 0.2 0.3 2.8 2.8 

125 Residential 55.4 55.7 46.6 56.2 47.4 56.2 47.3 0.0 -0.1 58.9 50.1 59.0 50.2 0.1 0.1 2.8 2.8 

126 Residential 53.5 53.8 44.7 54.3 45.5 54.2 45.4 -0.1 -0.1 57.0 48.1 56.8 48.0 -0.2 -0.1 2.5 2.5 

140 Residential 48.2 48.5 39.4 49.0 40.2 49.1 40.3 0.1 0.1 51.6 42.8 51.8 43.0 0.2 0.2 2.8 2.8 

141 Residential 49.1 49.4 40.3 49.9 41.1 50.0 41.2 0.1 0.1 52.5 43.7 52.7 43.9 0.2 0.2 2.8 2.8 

142 Residential 49.1 49.4 40.3 49.9 41.1 50.0 41.2 0.1 0.1 52.5 43.7 52.7 43.9 0.2 0.2 2.8 2.8 

143 Shop (NML) 45.1 45.4 36.3 45.9 37.1 46.1 37.3 0.2 0.2 48.5 39.7 48.8 40.0 0.3 0.3 2.9 2.9 

144 Residential 46.3 46.7 37.5 47.2 38.4 47.4 38.5 0.2 0.1 49.7 40.9 50.0 41.2 0.3 0.3 2.8 2.8 

145 Clinic 52.4 52.8 43.6 53.3 44.5 53.5 44.6 0.2 0.1 55.8 47.0 56.1 47.3 0.3 0.3 2.8 2.8 

200 Residential 57.0 57.3 48.2 57.8 49.0 57.4 48.6 -0.4 -0.4 60.4 51.6 60.4 51.6 0.0 0.0 2.6 2.6 

201 Residential 51.9 52.2 43.0 52.7 43.9 52.7 43.9 0.0 0.0 55.2 46.4 55.4 46.6 0.2 0.2 2.7 2.7 

202 Residential 54.7 55.0 45.9 55.5 46.7 55.5 46.6 0.0 -0.1 58.1 49.3 58.2 49.4 0.1 0.1 2.7 2.7 



 

 

Rec. 
Receptor 
type Noise Level (dB)   Noise Level (dB) Noise Level (dB) Noise change  Noise Level (dB) Noise Level (dB) Noise change Noise change 

         Do Nothing Do Something Resulting from  Do Nothing Do Something Resulting from  Over 15 yr 

No.    Baseline   (No Scheme) (With Scheme) Scheme   (No Scheme) (With Scheme) Scheme   2027-2042 

    LAeq,16hr LAeq,12r LAeq,8hr LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB ∆ dB ∆ dB 

    2023 2023 2023 2027 2027 2027 2027 2027 2027 2042 2042 2042 2042 2042 2042 2042 2042 

    Day Day Night Day Night Day Night Day Night Day Night Day Night Day Night Day Night 

203 Residential 53.9 54.2 45.1 54.7 45.9 54.6 45.8 -0.1 -0.1 57.3 48.5 57.3 48.5 0.0 0.0 2.6 2.6 

204 Residential 54.0 54.4 45.2 54.9 46.0 54.9 46.1 0.0 0.1 57.5 48.7 57.6 48.8 0.1 0.1 2.7 2.8 

205 Residential 54.6 55.0 45.8 55.4 46.6 55.4 46.6 0.0 0.0 58.1 49.3 58.2 49.4 0.1 0.1 2.8 2.8 

206 School 41.2 41.5 32.3 42.0 33.2 42.2 33.4 0.2 0.2 44.6 35.8 44.9 36.1 0.3 0.3 2.9 2.9 

207 Mosque 53.7 54.1 44.9 54.5 45.7 54.6 45.8 0.1 0.1 57.2 48.4 57.3 48.5 0.1 0.1 2.8 2.8 

208 Shop 55.2 55.6 46.4 56.1 47.3 56.0 47.2 -0.1 -0.1 58.7 49.9 58.8 50.0 0.1 0.1 2.7 2.7 

209 Residential 51.1 51.4 42.3 51.9 43.1 52.1 43.3 0.2 0.2 54.6 45.7 54.7 45.9 0.1 0.2 2.8 2.8 

210 Residential 53.9 54.3 45.1 54.8 46.0 54.8 46.0 0.0 0.0 57.3 48.5 57.5 48.7 0.2 0.2 2.7 2.7 

211 Residential 54.9 55.3 46.1 55.8 47.0 55.7 46.9 -0.1 -0.1 58.3 49.5 58.5 49.7 0.2 0.2 2.7 2.7 

212 Residential 55.2 55.5 46.4 56.0 47.2 56.1 47.3 0.1 0.1 58.6 49.8 58.9 50.1 0.3 0.3 2.9 2.9 

213 Residential 53.5 53.9 44.7 54.4 45.6 54.4 45.6 0.0 0.0 56.9 48.1 57.1 48.3 0.2 0.2 2.7 2.7 

214 Residential 56.3 56.6 47.5 57.1 48.3 57.0 48.2 -0.1 -0.1 59.7 50.9 60.0 51.2 0.3 0.3 2.9 2.9 

215 Residential 53.1 53.5 44.3 54.0 45.1 54.0 45.2 0.0 0.1 56.5 47.7 56.7 47.9 0.2 0.2 2.7 2.8 

301 Residential 58.0 58.4 49.2 58.8 50.0 58.6 49.8 -0.2 -0.2 61.4 52.6 61.6 52.8 0.2 0.2 2.8 2.8 

302 Residential 54.1 54.5 45.3 55.0 46.2 54.8 46.0 -0.2 -0.2 57.6 48.8 57.5 48.7 -0.1 -0.1 2.5 2.5 

302 Residential 56.1 56.5 47.3 57.0 48.2 56.9 48.1 -0.1 -0.1 59.6 50.8 59.6 50.8 0.0 0.0 2.6 2.6 

303 Residential 53.9 54.2 45.0 54.7 45.9 54.7 45.9 0.0 0.0 57.3 48.5 57.4 48.6 0.1 0.1 2.7 2.7 

304 Residential 54.3 54.7 45.5 55.2 46.4 55.3 46.5 0.1 0.1 57.8 49.0 58.0 49.2 0.2 0.2 2.8 2.8 

305 School 52.8 53.1 44.0 53.6 44.8 53.6 44.8 0.0 0.0 56.2 47.4 56.3 47.5 0.1 0.1 2.7 2.7 

306 Shops 58.2 58.5 49.4 59.0 50.2 58.7 49.9 -0.3 -0.3 61.6 52.8 61.8 53.0 0.2 0.2 2.8 2.8 

307 School 48.4 48.8 39.6 49.2 40.4 49.4 40.5 0.2 0.1 51.8 43.0 52.0 43.2 0.2 0.2 2.8 2.8 

308 Theatre 52.4 52.7 43.6 53.2 44.4 53.3 44.5 0.1 0.1 55.8 47.0 56.0 47.2 0.2 0.2 2.8 2.8 

309 Supermarket 53.6 53.9 44.8 54.4 45.6 54.5 45.7 0.1 0.1 57.1 48.3 57.2 48.4 0.1 0.1 2.8 2.8 

310 Village Office 51.3 51.6 42.5 52.1 43.3 52.2 43.4 0.1 0.1 54.7 45.9 54.8 46.0 0.1 0.1 2.7 2.7 

311 Mosque 52.5 52.9 43.7 53.4 44.6 53.5 44.7 0.1 0.1 56.0 47.2 56.2 47.4 0.2 0.2 2.8 2.8 

312 Residential 55.2 55.5 46.4 56.0 47.2 56.0 47.2 0.0 0.0 58.7 49.9 58.8 50.0 0.1 0.1 2.8 2.8 

313 Residential 54.4 54.7 45.6 55.2 46.4 55.2 46.4 0.0 0.0 57.9 49.1 58.0 49.2 0.1 0.1 2.8 2.8 

314 Residential 56.2 56.6 47.4 57.1 48.3 57.1 48.2 0.0 -0.1 59.7 50.9 60.0 51.2 0.3 0.3 2.9 2.9 

314 Residential 58.3 58.7 49.5 59.2 50.4 59.1 50.3 -0.1 -0.1 61.8 53.0 62.0 53.2 0.2 0.2 2.8 2.8 



 

 

Rec. 
Receptor 
type Noise Level (dB)   Noise Level (dB) Noise Level (dB) Noise change  Noise Level (dB) Noise Level (dB) Noise change Noise change 

         Do Nothing Do Something Resulting from  Do Nothing Do Something Resulting from  Over 15 yr 

No.    Baseline   (No Scheme) (With Scheme) Scheme   (No Scheme) (With Scheme) Scheme   2027-2042 

    LAeq,16hr LAeq,12r LAeq,8hr LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB ∆ dB ∆ dB 

    2023 2023 2023 2027 2027 2027 2027 2027 2027 2042 2042 2042 2042 2042 2042 2042 2042 

    Day Day Night Day Night Day Night Day Night Day Night Day Night Day Night Day Night 

315 Residential 54.1 54.5 45.3 54.9 46.1 55.0 46.2 0.1 0.1 57.6 48.8 57.7 48.9 0.1 0.1 2.8 2.8 

316 Residential 57.0 57.4 48.2 57.8 49.0 57.8 49.0 0.0 0.0 60.4 51.6 60.7 51.9 0.3 0.3 2.9 2.9 

316 Residential 59.1 59.4 50.3 59.9 51.1 59.8 51.0 -0.1 -0.1 62.5 53.7 62.8 54.0 0.3 0.3 2.9 2.9 

317 Residential 55.1 55.4 46.2 55.9 47.1 55.9 47.1 0.0 0.0 58.5 49.7 58.7 49.8 0.2 0.1 2.8 2.7 

317 Residential 57.3 57.7 48.5 58.2 49.4 58.2 49.3 0.0 -0.1 60.7 51.9 60.9 52.1 0.2 0.2 2.7 2.7 

401 Residential 57.5 57.8 48.7 58.3 49.5 58.1 49.3 -0.2 -0.2 60.9 52.1 61.1 52.3 0.2 0.2 2.8 2.8 

402 Residential 58.2 58.5 49.4 59.0 50.2 58.8 50.0 -0.2 -0.2 61.6 52.8 61.9 53.1 0.3 0.3 2.9 2.9 

403 Residential 58.1 58.4 49.3 58.9 50.1 58.6 49.8 -0.3 -0.3 61.5 52.6 61.8 53.0 0.3 0.4 2.9 2.9 

404 Residential 56.6 57.0 47.8 57.4 48.6 57.3 48.5 -0.1 -0.1 60.0 51.2 60.3 51.5 0.3 0.3 2.9 2.9 

405 School 50.5 50.9 41.7 51.4 42.6 51.4 42.6 0.0 0.0 53.9 45.1 54.0 45.2 0.1 0.1 2.6 2.6 

405 School 52.6 53.0 43.8 53.5 44.7 53.5 44.7 0.0 0.0 56.0 47.2 56.2 47.4 0.2 0.2 2.7 2.7 

406 Shop 58.4 58.8 49.6 59.3 50.5 59.0 50.2 -0.3 -0.3 61.8 53.0 62.2 53.4 0.4 0.4 2.9 2.9 

407 Village Hall 53.6 53.9 44.8 54.4 45.6 54.4 45.6 0.0 0.0 57.0 48.2 57.1 48.3 0.1 0.1 2.7 2.7 

408 Residential 57.6 58.0 48.8 58.4 49.6 58.1 49.3 -0.3 -0.3 61.0 52.2 61.2 52.4 0.2 0.2 2.8 2.8 

409 Residential 59.6 59.9 50.8 60.4 51.6 60.2 51.3 -0.2 -0.3 63.0 54.2 63.4 54.6 0.4 0.4 3.0 3.0 

410 Residential 57.5 57.9 48.7 58.4 49.6 58.1 49.3 -0.3 -0.3 60.9 52.1 61.2 52.4 0.3 0.3 2.8 2.8 

411 Residential 58.4 58.8 49.6 59.3 50.5 59.0 50.2 -0.3 -0.3 61.8 53.0 62.1 53.3 0.3 0.3 2.8 2.8 

412 Residential 57.0 57.3 48.2 57.8 49.0 57.6 48.8 -0.2 -0.2 60.4 51.5 60.6 51.8 0.2 0.3 2.8 2.8 

413 Residential 55.6 55.9 46.8 56.4 47.6 56.4 47.6 0.0 0.0 59.1 50.3 59.2 50.4 0.1 0.1 2.8 2.8 

414 Residential 58.3 58.7 49.5 59.1 50.3 59.0 50.2 -0.1 -0.1 61.8 53.0 62.1 53.3 0.3 0.3 3.0 3.0 

501 Residential 50.1 50.3 44.3 50.9 45.2 50.9 45.2 0.0 0.0 53.6 47.8 53.5 47.8 -0.1 0.0 2.6 2.6 

502 Residential 55.7 55.9 50.0 56.5 50.8 56.4 50.7 -0.1 -0.1 59.2 53.5 59.2 53.5 0.0 0.0 2.7 2.7 

503 Residential 55.6 55.8 49.9 56.5 50.7 56.5 50.8 0.0 0.1 59.1 53.4 59.3 53.6 0.2 0.2 2.8 2.9 

503 Residential 57.8 58.0 52.1 58.6 52.9 58.5 52.8 -0.1 -0.1 61.3 55.6 61.4 55.6 0.1 0.0 2.8 2.7 

504 Residential 59.6 59.8 53.8 60.4 54.7 60.2 54.5 -0.2 -0.2 63.1 57.3 63.4 57.7 0.3 0.4 3.0 3.0 

505 Residential 58.1 58.3 52.4 59.0 53.3 58.7 53.0 -0.3 -0.3 61.6 55.9 61.8 56.1 0.2 0.2 2.8 2.8 

505 Residential 60.2 60.4 54.5 61.0 55.3 60.8 55.1 -0.2 -0.2 63.7 58.0 63.9 58.2 0.2 0.2 2.9 2.9 

506 School 51.5 51.7 45.8 52.3 46.6 52.4 46.7 0.1 0.1 55.0 49.3 55.0 49.3 0.0 0.0 2.7 2.7 

506 School 53.6 53.8 47.9 54.4 48.7 54.5 48.8 0.1 0.1 57.1 51.4 57.1 51.4 0.0 0.0 2.7 2.7 



 

 

Rec. 
Receptor 
type Noise Level (dB)   Noise Level (dB) Noise Level (dB) Noise change  Noise Level (dB) Noise Level (dB) Noise change Noise change 

         Do Nothing Do Something Resulting from  Do Nothing Do Something Resulting from  Over 15 yr 

No.    Baseline   (No Scheme) (With Scheme) Scheme   (No Scheme) (With Scheme) Scheme   2027-2042 

    LAeq,16hr LAeq,12r LAeq,8hr LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB ∆ dB ∆ dB 

    2023 2023 2023 2027 2027 2027 2027 2027 2027 2042 2042 2042 2042 2042 2042 2042 2042 

    Day Day Night Day Night Day Night Day Night Day Night Day Night Day Night Day Night 

507 Shops 60.0 60.2 54.3 60.8 55.1 60.8 55.1 0.0 0.0 63.5 57.8 64.0 58.3 0.5 0.5 3.2 3.2 

507 Shops 62.0 62.2 56.3 62.8 57.1 62.3 56.5 -0.5 -0.6 65.5 59.8 65.5 59.8 0.0 0.0 2.7 2.7 

508 Police Station 55.0 55.2 49.3 55.8 50.1 55.9 50.2 0.1 0.1 58.5 52.8 58.6 52.9 0.1 0.1 2.8 2.8 

508 Police Station 57.1 57.3 51.4 57.9 52.2 58.0 52.3 0.1 0.1 60.6 54.9 60.7 55.0 0.1 0.1 2.8 2.8 

509 Residential 57.3 57.5 51.6 58.1 52.4 58.0 52.3 -0.1 -0.1 60.8 55.1 61.0 55.3 0.2 0.2 2.9 2.9 

510 Bus Station 54.0 54.2 48.3 54.9 49.1 54.7 49.0 -0.2 -0.1 57.5 51.8 57.3 51.6 -0.2 -0.2 2.4 2.5 

511 Gov. Offices 53.5 53.7 47.7 54.3 48.6 54.2 48.5 -0.1 -0.1 56.9 51.1 56.8 51.1 -0.1 0.0 2.5 2.5 

512 Town Offices 49.3 49.5 43.6 50.1 44.4 50.1 44.4 0.0 0.0 52.7 47.0 52.7 47.0 0.0 0.0 2.6 2.6 

512 Town Offices 51.5 51.7 45.7 52.3 46.6 52.2 46.5 -0.1 -0.1 54.9 49.2 54.9 49.1 0.0 -0.1 2.6 2.5 

513 NML 40.9 41.1 35.1 41.7 36.0 41.7 36.0 0.0 0.0 44.3 38.6 44.3 38.6 0.0 0.0 2.6 2.6 

514 Mosque 52.4 52.6 46.6 53.2 47.5 53.1 47.4 -0.1 -0.1 55.8 50.0 55.7 50.0 -0.1 0.0 2.5 2.5 

515 NML 56.8 57.0 51.1 57.7 51.9 57.3 51.6 -0.4 -0.3 60.2 54.5 60.2 54.5 0.0 0.0 2.5 2.6 

515 NML 58.9 59.1 53.2 59.7 54.0 59.4 53.7 -0.3 -0.3 62.3 56.6 62.3 56.6 0.0 0.0 2.6 2.6 

516 Residential 55.7 55.9 50.0 56.5 50.8 56.4 50.7 -0.1 -0.1 59.1 53.4 59.1 53.4 0.0 0.0 2.6 2.6 

516 Residential 57.8 58.0 52.1 58.6 52.9 58.5 52.7 -0.1 -0.2 61.2 55.5 61.2 55.5 0.0 0.0 2.6 2.6 

517 Post Office 53.7 53.9 47.9 54.5 48.8 54.4 48.7 -0.1 -0.1 57.1 51.4 57.0 51.3 -0.1 -0.1 2.5 2.5 

517 Post Office 55.7 55.9 50.0 56.6 50.9 56.5 50.8 -0.1 -0.1 59.1 53.4 59.1 53.4 0.0 0.0 2.5 2.5 

518 Museum 52.2 52.4 46.5 53.1 47.3 52.9 47.2 -0.2 -0.1 55.7 50.0 55.5 49.8 -0.2 -0.2 2.4 2.5 

519 School 51.6 51.8 45.9 52.5 46.7 52.4 46.7 -0.1 0.0 55.1 49.4 55.0 49.3 -0.1 -0.1 2.5 2.6 

519 School 53.7 53.9 48.0 54.5 48.8 54.5 48.8 0.0 0.0 57.2 51.5 57.2 51.4 0.0 -0.1 2.7 2.6 

520 Residential 54.0 54.2 48.3 54.9 49.2 54.8 49.1 -0.1 -0.1 57.5 51.8 57.5 51.8 0.0 0.0 2.6 2.6 

520 Residential 56.1 56.3 50.4 57.0 51.3 56.9 51.2 -0.1 -0.1 59.6 53.9 59.6 53.8 0.0 -0.1 2.6 2.5 

521 Residential 57.5 57.7 51.8 58.3 52.6 58.0 52.3 -0.3 -0.3 61.0 55.3 61.0 55.3 0.0 0.0 2.7 2.7 

522 Residential 57.8 58.0 52.1 58.7 53.0 58.3 52.6 -0.4 -0.4 61.3 55.6 61.3 55.6 0.0 0.0 2.6 2.6 

523 Residential 59.3 59.5 53.6 60.1 54.4 59.9 54.2 -0.2 -0.2 62.8 57.1 63.1 57.4 0.3 0.3 3.0 3.0 

524 Residential 58.4 58.6 52.7 59.2 53.5 58.9 53.2 -0.3 -0.3 61.8 56.1 61.9 56.2 0.1 0.1 2.7 2.7 

525 Shopping Mall 56.1 56.3 50.4 57.0 51.2 56.8 51.1 -0.2 -0.1 59.6 53.9 59.6 53.8 0.0 -0.1 2.6 2.6 

526 Residential 57.0 57.2 51.3 57.8 52.1 57.8 52.1 0.0 0.0 60.5 54.8 60.7 54.9 0.2 0.1 2.9 2.8 

527 School (resid) 51.3 51.5 45.5 52.1 46.4 52.2 46.5 0.1 0.1 54.7 49.0 54.8 49.1 0.1 0.1 2.7 2.7 



 

 

Rec. 
Receptor 
type Noise Level (dB)   Noise Level (dB) Noise Level (dB) Noise change  Noise Level (dB) Noise Level (dB) Noise change Noise change 

         Do Nothing Do Something Resulting from  Do Nothing Do Something Resulting from  Over 15 yr 

No.    Baseline   (No Scheme) (With Scheme) Scheme   (No Scheme) (With Scheme) Scheme   2027-2042 

    LAeq,16hr LAeq,12r LAeq,8hr LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB ∆ dB ∆ dB 

    2023 2023 2023 2027 2027 2027 2027 2027 2027 2042 2042 2042 2042 2042 2042 2042 2042 

    Day Day Night Day Night Day Night Day Night Day Night Day Night Day Night Day Night 

600 Offices 54.3 54.5 48.6 55.1 49.4 55.1 49.4 0.0 0.0 57.8 52.1 57.7 52.0 -0.1 -0.1 2.6 2.6 

601 Village Office 52.4 52.6 46.7 53.2 47.5 53.2 47.5 0.0 0.0 55.9 50.2 55.8 50.1 -0.1 -0.1 2.6 2.6 

601 Village Office 54.4 54.6 48.7 55.2 49.5 55.4 49.6 0.2 0.1 57.9 52.2 57.9 52.2 0.0 0.0 2.7 2.7 

602 NML 53.9 54.1 48.2 54.7 49.0 54.8 49.1 0.1 0.1 57.4 51.7 57.4 51.7 0.0 0.0 2.7 2.7 

603 Residential 48.0 48.2 42.3 48.9 43.1 49.0 43.3 0.1 0.2 51.5 45.8 51.6 45.9 0.1 0.1 2.7 2.8 

604 Residential 51.1 51.3 45.4 52.0 46.2 52.0 46.3 0.0 0.1 54.6 48.9 54.6 48.9 0.0 0.0 2.6 2.7 

604 Residential 53.2 53.4 47.5 54.1 48.3 54.2 48.5 0.1 0.2 56.7 51.0 56.8 51.0 0.1 0.0 2.7 2.7 

605 Mosque 41.7 41.9 36.0 42.6 36.8 42.8 37.1 0.2 0.3 45.2 39.5 45.3 39.6 0.1 0.1 2.7 2.8 

605 Mosque 43.8 44.0 38.1 44.6 38.9 44.8 39.1 0.2 0.2 47.3 41.6 47.4 41.7 0.1 0.1 2.8 2.8 

606 School 43.3 43.5 37.6 44.2 38.4 44.3 38.6 0.1 0.2 46.8 41.1 46.9 41.2 0.1 0.1 2.7 2.8 

606 School 45.4 45.6 39.7 46.2 40.5 46.3 40.6 0.1 0.1 48.9 43.1 48.9 43.2 0.0 0.1 2.7 2.7 

607 NML 41.5 41.7 35.8 42.3 36.6 42.5 36.8 0.2 0.2 45.0 39.3 45.1 39.4 0.1 0.1 2.8 2.8 

651 Residential 47.8 48.0 42.1 48.7 42.9 48.7 43.0 0.0 0.1 51.3 45.6 51.3 45.6 0.0 0.0 2.6 2.7 

652 Residential 47.5 47.7 41.7 48.3 42.6 48.3 42.6 0.0 0.0 50.9 45.2 50.9 45.2 0.0 0.0 2.6 2.6 

653 Mosque 54.4 54.6 48.7 55.2 49.5 55.3 49.6 0.1 0.1 57.8 52.1 58.0 52.3 0.2 0.2 2.8 2.8 

654 Residential 40.3 40.5 34.6 41.1 35.4 41.3 35.6 0.2 0.2 43.7 38.0 43.9 38.2 0.2 0.2 2.8 2.8 

655 School 38.9 39.1 33.2 39.7 34.0 39.9 34.2 0.2 0.2 42.3 36.6 42.5 36.8 0.2 0.2 2.8 2.8 

656 NML 50.2 50.4 44.5 51.0 45.3 51.1 45.4 0.1 0.1 53.6 47.9 53.8 48.0 0.2 0.1 2.8 2.7 

657 Residential 53.1 53.3 47.4 53.9 48.2 54.0 48.3 0.1 0.1 56.6 50.9 56.6 50.9 0.0 0.0 2.7 2.7 

658 Residential 55.7 55.9 50.0 56.6 50.8 56.6 50.9 0.0 0.1 59.2 53.5 59.3 53.6 0.1 0.1 2.7 2.8 

659 Residential 55.8 56.0 50.1 56.6 50.9 56.6 50.9 0.0 0.0 59.3 53.6 59.4 53.7 0.1 0.1 2.8 2.8 

660 Residential 54.4 54.6 48.7 55.2 49.5 55.2 49.5 0.0 0.0 57.9 52.2 57.9 52.2 0.0 0.0 2.7 2.7 

701 Residential 58.4 58.6 52.7 59.2 53.5 59.1 53.4 -0.1 -0.1 61.8 56.1 62.2 56.5 0.4 0.4 3.0 3.0 

702 Residential 56.6 56.8 50.9 57.5 51.8 57.3 51.6 -0.2 -0.2 60.0 54.3 60.3 54.5 0.3 0.2 2.8 2.7 

703 Residential 55.3 55.5 49.6 56.1 50.4 56.2 50.5 0.1 0.1 58.7 53.0 58.9 53.2 0.2 0.2 2.8 2.8 

704 Residential 53.6 53.8 47.9 54.4 48.7 54.5 48.8 0.1 0.1 57.0 51.3 57.2 51.4 0.2 0.1 2.8 2.7 

705 NML 55.8 56.0 50.1 56.7 50.9 56.5 50.8 -0.2 -0.1 59.2 53.5 59.3 53.6 0.1 0.1 2.6 2.7 

706 NML 39.8 40.0 34.1 40.6 34.9 40.8 35.1 0.2 0.2 43.2 37.5 43.4 37.7 0.2 0.2 2.8 2.8 

800 Residential 56.8 57.0 51.1 57.7 51.9 57.6 51.9 -0.1 0.0 60.3 54.6 60.6 54.9 0.3 0.3 2.9 3.0 



 

 

Rec. 
Receptor 
type Noise Level (dB)   Noise Level (dB) Noise Level (dB) Noise change  Noise Level (dB) Noise Level (dB) Noise change Noise change 

         Do Nothing Do Something Resulting from  Do Nothing Do Something Resulting from  Over 15 yr 

No.    Baseline   (No Scheme) (With Scheme) Scheme   (No Scheme) (With Scheme) Scheme   2027-2042 

    LAeq,16hr LAeq,12r LAeq,8hr LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB ∆ dB ∆ dB 

    2023 2023 2023 2027 2027 2027 2027 2027 2027 2042 2042 2042 2042 2042 2042 2042 2042 

    Day Day Night Day Night Day Night Day Night Day Night Day Night Day Night Day Night 

801 Residential 52.6 52.8 46.9 53.4 47.7 53.5 47.8 0.1 0.1 56.0 50.3 56.1 50.4 0.1 0.1 2.7 2.7 

802 NML 56.5 56.7 50.8 57.3 51.6 57.1 51.4 -0.2 -0.2 59.9 54.2 60.0 54.3 0.1 0.1 2.7 2.7 

803 NML 42.4 42.6 36.7 43.2 37.5 43.4 37.7 0.2 0.2 45.8 40.1 46.1 40.3 0.3 0.2 2.9 2.8 

804 Residential 49.7 49.9 44.0 50.6 44.9 50.7 45.0 0.1 0.1 53.2 47.5 53.3 47.6 0.1 0.1 2.7 2.7 

851 Residential 58.0 58.2 52.3 58.8 53.1 58.7 53.0 -0.1 -0.1 61.5 55.8 61.7 56.0 0.2 0.2 2.9 2.9 

852 NML 55.8 56.0 50.1 56.7 50.9 56.7 51.0 0.0 0.1 59.3 53.6 59.5 53.8 0.2 0.2 2.8 2.9 

853 Residential 48.4 48.6 42.6 49.2 43.5 49.3 43.6 0.1 0.1 51.8 46.1 51.9 46.2 0.1 0.1 2.7 2.7 

854 Residential 56.6 56.8 50.9 57.5 51.8 57.4 51.6 -0.1 -0.2 60.1 54.3 60.2 54.5 0.1 0.2 2.7 2.7 

901 NML 57.7 57.9 52.0 58.6 52.9 58.3 52.6 -0.3 -0.3 61.2 55.5 61.3 55.6 0.1 0.1 2.7 2.7 

902 Residential 56.8 57.0 51.1 57.6 51.9 57.5 51.8 -0.1 -0.1 60.3 54.6 60.4 54.6 0.1 0.0 2.8 2.7 

903 Residential 58.2 58.4 52.4 59.0 53.3 58.8 53.0 -0.2 -0.3 61.6 55.9 61.8 56.1 0.2 0.2 2.8 2.8 

904 Residential 56.8 57.0 51.1 57.6 51.9 57.5 51.7 -0.1 -0.2 60.3 54.6 60.4 54.7 0.1 0.1 2.8 2.8 

905 Residential 57.4 57.6 51.7 58.3 52.6 57.7 52.0 -0.6 -0.6 60.9 55.2 60.5 54.8 -0.4 -0.4 2.2 2.2 

906 Residential 53.3 53.5 47.6 54.1 48.4 53.9 48.2 -0.2 -0.2 56.8 51.1 56.5 50.8 -0.3 -0.3 2.4 2.4 

907 Residential 57.7 57.9 52.0 58.5 52.8 57.6 51.9 -0.9 -0.9 61.2 55.5 60.4 54.7 -0.8 -0.8 1.9 1.9 

908 Residential 55.6 55.8 49.9 56.4 50.7 56.3 50.5 -0.1 -0.2 59.1 53.4 59.0 53.3 -0.1 -0.1 2.6 2.6 

909 NML 43.1 43.3 37.4 44.0 38.3 44.0 38.3 0.0 0.0 46.6 40.9 46.6 40.9 0.0 0.0 2.6 2.6 

910 Residential 56.5 56.7 50.8 57.4 51.7 57.1 51.4 -0.3 -0.3 60.0 54.3 60.0 54.3 0.0 0.0 2.6 2.6 

911 Residential 47.0 47.2 41.3 47.9 42.1 47.7 42.0 -0.2 -0.1 50.5 44.8 50.3 44.6 -0.2 -0.2 2.4 2.5 

912 Residential 55.0 55.2 49.2 55.8 50.1 55.7 50.0 -0.1 -0.1 58.4 52.7 58.4 52.7 0.0 0.0 2.6 2.6 

1 Residential 48.0 48.3 39.2 48.8 40.0 48.8 40.0 0.0 0.0 51.4 42.6 51.5 42.6 0.1 0.0 2.7 2.6 

2 Residential 51.2 51.6 42.4 52.0 43.2 52.0 43.2 0.0 0.0 54.6 45.8 54.7 45.9 0.1 0.1 2.7 2.7 

3 Residential 55.4 55.7 46.5 56.2 47.4 55.9 47.1 -0.3 -0.3 58.8 49.9 58.7 49.9 -0.1 0.0 2.5 2.5 

4 Residential 51.1 51.5 42.3 51.9 43.1 52.0 43.2 0.1 0.1 54.5 45.7 54.7 45.9 0.2 0.2 2.8 2.8 

127 NM 57.7 58.0 48.9 58.5 49.7 58.4 49.6 -0.1 -0.1 61.1 52.3 61.4 52.6 0.3 0.3 2.9 2.9 

127 NM 59.6 60.0 50.8 60.5 51.7 60.3 51.5 -0.2 -0.2 63.0 54.2 63.3 54.5 0.3 0.3 2.8 2.8 

128 NM 45.1 45.4 36.3 45.9 37.1 46.1 37.3 0.2 0.2 48.5 39.7 48.7 39.9 0.2 0.2 2.8 2.8 

128 NM 47.2 47.5 38.4 48.0 39.2 48.2 39.4 0.2 0.2 50.6 41.8 50.8 42.0 0.2 0.2 2.8 2.8 

129 Residential 54.9 55.2 46.1 55.7 46.9 55.9 47.1 0.2 0.2 58.4 49.6 58.7 49.9 0.3 0.3 3.0 3.0 



 

 

Rec. 
Receptor 
type Noise Level (dB)   Noise Level (dB) Noise Level (dB) Noise change  Noise Level (dB) Noise Level (dB) Noise change Noise change 

         Do Nothing Do Something Resulting from  Do Nothing Do Something Resulting from  Over 15 yr 

No.    Baseline   (No Scheme) (With Scheme) Scheme   (No Scheme) (With Scheme) Scheme   2027-2042 

    LAeq,16hr LAeq,12r LAeq,8hr LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB LAeq,16hr LAeq,8hr LAeq,16hr LAeq,8hr ∆ dB ∆ dB ∆ dB ∆ dB 

    2023 2023 2023 2027 2027 2027 2027 2027 2027 2042 2042 2042 2042 2042 2042 2042 2042 

    Day Day Night Day Night Day Night Day Night Day Night Day Night Day Night Day Night 

10 Shore 55.1 55.4 46.3 55.9 47.1 55.9 47.1 0.0 0.0 58.5 49.7 58.7 49.9 0.2 0.2 2.8 2.8 

11 Shore 49.6 49.9 40.7 50.4 41.6 50.6 41.8 0.2 0.2 53.0 44.2 53.3 44.5 0.3 0.3 2.9 2.9 

216 NML  41.4 41.7 32.6 42.2 33.4 42.4 33.6 0.2 0.2 44.8 36.0 45.1 36.3 0.3 0.3 2.9 2.9 

317 NML 41.9 42.2 33.1 42.7 33.9 42.8 34.0 0.1 0.1 45.3 36.5 45.4 36.6 0.1 0.1 2.7 2.7 
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CLIMATE CHANGE ASSESSMENT 
 

A. BASIC PROJECT INFORMATION 
 
Project Title: TA-6955 KGZ: Preparing the Issyk-Kul Ring Road Improvement Project 

Project Cost ($ million): US$ 90 M 

Location: Issyk-Kul region, Kyrgyzstan 

Sector: Road Transport  

Theme: According to local standards the project is reconstruction of 75kms of the 
442km ring road around Lake Issyk-Kul.  

Brief Description: 
 

ADB is aiding Kyrgyz Republic in Issyk-Kul Ring Road Improvement. The 
project will rehabilitate 75kms of the 442km ring road around Lake Issyk-Kul 
which is currently in poor condition. It will improve 150 culverts, refurbish 3 
bridges, build 3 new ones, improve tourist rest areas, upgrade sanitation and 
establish EV charging stations.   
For existing two lanes the project will mill 8cm of asphalt then replace base and 
subbase.  Milled material will be used for shoulders.  The detailed design has 
been prepared by a national design consultants engaged and financed by 
MOTC.  This is being reviewed under this project. 
The ring-road runs around Lake Issyk-Kul which is an attractive tourist area. 
The project road lies on the south side of Issyk-Kul lake and provides services 
for local residents. The government has been reconstructing sections of the ring 
road since 2016 helped by other development partners.  
The safety enhancement and climate adaptation and mitigation measures 
incorporated into the project design will have long-term economic benefits by 
reducing the cost of accidents and infrastructure damages caused by extreme 
weather events.   

Source: Asian Development Bank.  

 
B. SUMMARY OF CLIMATE CHANGE FINANCE  

 
Project Financing Climate Finance 

Source 
Amount 
($ million) 

Adaptation 
($ million) 

Mitigation 
($ million) 

Asian Development Bank    

  Sovereign Project (Concessional Loan): Ordinary capital 
resources 

40.0 12.0 3.253 

  Sovereign Project Grant: Asian Development Fund  40.0 N/A N/A 

Counterpart    

  Government 10.0 N/A N/A 
Source: Asian Development Bank.  



 

 

C. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 
 

1. Sensitivity of Project Component(s) to Climate or Weather Conditions  
Climate change risks to the project include:  

(i) higher atmospheric temperatures  
(ii) increased range of temperatures: hotter to freezing  
(iii) extreme rainfall events  
(iv) higher precipitation as rain or snow  
(v) increased wind strengths  
(vi) earthquakes (Earthquakes are not climate change induced but can pose a threat to the project 

roads)   
Each of the following project components were assessed against the abovementioned risks: 
1. Road pavement surface. Impacts of risks (i), (ii) and (iii) on the pavement layers could damage the 

surface material causing it to prematurely disintegrate. The freeze-thaw cycle can damage the 
underlying road structure. Heavy rain can damage the wearing course.  

2. Flooding. Some culverts under the road may be overwhelmed by risk (iii) with short term heavy rain. 
This may cause localized flooding.     

3. Drainage.  Increased impermeable surfaces such as road pavements cause larger runoff which could 
be exacerbated by (iii) and (iv). If the runoff is into farmers fields damage to crops may result.    

4. Water courses under bridges. Risks (iii) and (iv) may increase velocity of water flow in water courses 
lead to scouring of bridge abutments and possible collapse.     

5. Mud flows. Risks (i) and (iv) may cause snows to melt at different times of the year and these have in 
the past lead to mud flows in the water courses. These can damage bridges and the road. 

6. Water Transport. Risk (v) with stronger winds can pose a hazard for vessels on the lake particularly 
tourism boats which carry a large number of passengers.    

7. Tourism Facilities & Buildings. Seismic events (vi) can damage buildings. However, The Ministry of 
Emergency Situations of the Kyrgyz Republic has published predictive studies on “Identification of the 
most dangerous areas of expected earthquakes in the territory of Kyrgyzstan” which show that the 
project road is located in an area of low earthquake activity. 

8. Landslides. Risks (iii) and (iv) with increased precipitation can cause landslides on unstable slopes 
which can block roads.    

9. Avalanches. Risks (i) and (iv) with chance of snow melt can lead to avalanches. However, the project 
road section is not in an area vulnerable to avalanches.  

2. Climate Risk Screening 
1. Temperature increase. Current technical specifications for pavements may be insufficient to cater for 

expected extreme temperatures.   
2. Rainfall increase. Present drainage may not adequately cope with anticipated extreme rainfall events.   
3. Snow melt.  Higher temperatures may cause more snow melt, glacial out bursts and mud flows.           
    

 
Climate Risk Classification: Medium  
 

Climate Risk and Adaptation Assessment 

In this assessment both climate and natural disaster risks are considered. Climate risks included increased 
air temperature, increased mean annual rainfall, extreme rainfall events, change in time and intensity of 
snow melt and high winds. Natural disaster risks included land slips, mud flows and earthquakes.  

Current Climate 
i. Temperatures 

The duration of the cold period with an average daily temperature below 0oC lasts 90-110 days. The duration 
of the warmest period with the absolute maximum temperature being 33oC is 155-160 days. 

ii. Rainfall  
The western subregion, warm and dry, covers the desert western coast of Lake Issyk-Kul. This is the driest 
territory of Kyrgyzstan with a semi-desert climate. The annual amount of precipitation is 100-120mm with 



 

 

92-98% of it falling in the warm season.  The maximum precipitation occurs in July-August, the minimum in 
January. Winters have little snow with stable snow cover practically absent around the lake although 
prevalent on the nearby peaks.    

iii. Extreme Rainfall Events  
The Detailed Design hydrology section gives a 1 in 100 years daily rainfall event as 62mm/day.  This has 
been used by the Design Institute. More recent rainfall data for Karakol for 1980 to 2020 shows that a 1 in 
100 years daily rainfall event is 49mm/day.  This suggests average rainfall is decreasing.  However it should 
be remembered that this refers to daily rainfall and short term rainfall, of a few hours, upon which drainage 
is designed, can still increase even though long term rainfall is increasing.  

iv. Snow  
The maximum precipitation occurs in July-August, the minimum in January-February. The duration of stable 
snow cover increases from 100-110 days on the coast to 170 days at altitude 2500m.  

v. Snow melt  
1. The rivers of the region that have snow-glacial nutrition belong to the basins of Lake Issyk-Kul, the 
Syrdarya, Chu, Tarim , Ili rivers. Over 80 rivers and rivulets flow into the Issyk-Kul lake. The runoff of surface 
waters in the Issyk-Kul region is unevenly distributed and not all the streams flow perennially.   Glaciers are 
one of the most important factors that form the flow of mountain rivers.  
 

Climate Projections 

In the Kyrgyz Republic, increasing temperatures are leading to more frequent and intense extreme events, 
such as drought, unpredictable seasonal weather, and an increasing number of natural disasters such as 
landslides, mudflows, and avalanches. The latest GCM (global climate model) projections indicate that 
under the median range of simulations for RCP 4.5 and RCP 8.5, future climate projections are: 

• A warming trend across the country with an annual average temperature rise of 2.0-2.5°C by 2050 in 
comparison with a reference period of 1986-2005. This increases the risks of heatwaves, glacial melting 
and drought in the country. 

• A 1.6–2.6mm increase in monthly precipitation by 2050, mainly in winter and spring. This increases the 
risks of floods, landslides and mudflows, especially in the mountainous regions. A projected decrease 
in precipitation during the summer season, on the other hand, may lead to droughts. 

Possible adaptation measures are: 

Flooding Protection:   In general, the project road is in a Low Risk area for flooding. However, one small 
section is prone to flooding where there is a high water table. Flooding occurs in the Jeti-Oguz to Yrdyk 
depression although the depression drains down the piedmont plain towards the lake. The villages of 
Chyrak, Kabak, and Ak-Debe lie in the flood zone.  In this area the road embankment will be raised above 
the flood level. Additional cross drainage will be incorporated to prevent the road acting as a dam.  

Drainage. In the past the road has been over topped and flooded due to culverts being overwhelmed by 
water flows.   The existing road has 148 culverts and 6 bridges. These will be replaced and in some places 
new culverts will be added. The additional drainage added to design gives an increased capacity of 82% 
on existing of which 41% has been added to allow for future flows due to climate change.  All replacement 
pipe culverts and new pipe culverts will have an internal diameter of 1000mm as a minimum to facilitate 
maintenance such as cleaning and removal of debris.  

Bridges.  Six bridges will be upgraded, 3 refurbished and 3 replaced with new ones. The maximum water 
level is based on observation and local knowledge. In the current design process, there is no allowance 
made for increased flow in the future due to climate change. However due to the steep sided sections of 
the water course there is typically 4-5 metres freeboard between the maximum water level and the 
underside of the soffit of the bridge. This is more than sufficient to cope with increased water flows which 
may be of the order 15% to 20% increased. 

Mud Flows.  Historically mud flows have been reported but factual data is hard to find.  However the 
approaches in water course leading to bridges have been strengthened with rip rap and the base 
underneath the bridge concreted to make it smooth and so allow free flow of mud flows.  



 

 

DEP-3 operates the section of Ring Road from 141 km to 150 km.  In this section, there are two existing 
artificial structures (box culverts) to control mudflow. Both of the structures have openings which are 
sufficiently fit for purpose and traffic was never stopped due to mudflows. 

On the section from 150 km to 220km traffic was sometimes stopped due to flooding because culverts were 
not cleaned due to lack of maintenance.   Every year in spring the culverts are filled and blocked by water 
from irrigation of agricultural lands and rain water runoff.   This has been redressed by increasing the size 
of the culverts. 

High Stream Flow Velocity due to Extreme Rainfall.   The bridge design includes some placed stone 
extending upstream and downstream but only for several metres. It is recommended that this be extended 
for 10-20m upstream and downstream to give river training. Such works upstream should prevent river bank 
erosion and such works downstream should give energy dissipation leading to reduction of stream velocity 
which will minimise sediment transport downstream into the lake. 

3. Climate Risk Screening Tool and/or Procedure Used 
AwareTM for Projects has been used as a risk screening tool.     

 
D. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 

Adaptation Activity Target Climate Risk Estimated 
Adaptation 

Costs 

Adaptation Finance Justification 

Earthworks: 
embankments raised 
and vegetated.  

• Extreme short term rainfall  

• Flash flooding  

• Road overtopping 

• Erosion of embankment 
side slopes.  

10,196,937 

Design Rainfall increased by 20% 
intensity causing flooding and road 
overtopping. Embankment height 
raised above flood level and slopes 
bio-engineered with vegetation 
which increased costs by 70%.  

Drainage: 45% 
increase in culvert 
capacity by increasing 
diameter of culverts and 
adding new drains 

• Extreme short term rainfall  

• Flash flooding  

• Road overtopping. 1,761,264 

A 45% increase in culvert capacity 
increase costs by 10.7% 

Pavement: compaction 
of materials for 
subbase, shoulders to 
withstand heavier rain 
impacts.   

• Higher temperatures in 
summer  

• Increased freeze thaw 
cycle  

2,827,281 

Additional compaction to avoid 
pavement wearing course failure 
and potholes added 7% to original 
design costs.  

Bridges, underground 
crossings: 6 new and 
refurbished bridges 
plus pedestrian under 
passes; river training at 
bridges  

• Heavy rain 

• Flashfloods  

• Glacial melt 

• Mud flows. 
367,092 

Increase in flow capacity plus 
energy dissipation and smoother 
flow caused 15% increase in costs 
over and above original design.  

Laboratory for materials 
testing 

• Higher temperatures in 
summer leading to asphalt 
cracking  

50,375 
Additional testing facilities added 
6% to original costs  

Sub-Total Adaptation costs 15,202,949 % of Project Costs 

Civil works and equipment costs 97,896,867 16% 

Total project cost inc. 10% contingency and VAT 129,387,310 12% 



 

 

E. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 
 

Mitigation Activity 
Estimated GHG 

Emissions Reduction 
(tCO2e/year) 

Estimated 
Mitigation 

Costs 
($ million) 

Mitigation 
Finance 

Justification 

Tree Planting  
Some 6,216 trees will be replanted 
comprising 4,380 leafy deciduous trees 
and 1,836 coniferous trees.  

Total 392 tonnes  
19.6 tonnes / year  

US$0.090 M 
 

It is estimated 
that 5,000 trees 
will be cut down in 
road widening. A 
policy of >1 for 1 
applies.  

Traffic Management  
CCTV cameras may be added to control 
traffic flow and calm congestion.  
3,363 LED street lights will be provided. 
(Unit price $85) 1 LED light saves 5kg 
CO2-e.  
According to the output of HDM4 the 
traffic management is carbon neutral.  

 16.8 tonnes / year US$ 0.311 M The increase in 
GHG emissions 
from more traffic 
is offset by 
smoother traffic 
flows. The result 
is neutral. 

Electric Vehicles Charging stations  
Charging stations will be provided at two 
rest areas.  
Rest areas are : 
 
Rest Area N2 @ km157+546 right side 
Rest Area N3 @ km160+113 left side 
Distance between them is 2.5 km.  
Unit price per station = US$0.5M 
Each 1,000 EVs requires 6MW which will 
be most likely hydro so no CO2 
emissions.  
Assume 5,000 cars per year switch to EV. 
Gasoline car emits 4.6T CO2 / yr so 
saving is 23 KiloTonnes / yr  

23,000 tonnes / year US$1 M The provision of 
charging stations 
will encourage 
the use of EVs.  

Recycling  
Reuse of 48,138 m3 milled pavement for 
shoulders thus saving transport of raw 
materials. Assume 332 gms CO2 e / km.T 
 
 

160 tonnes US$ 0.722 M A haul distance of 
5kms is 
anticipated so 
recycling of these 
materials will 
avoid these 
transportation 
emissions.  

Underpasses  
8 underpasses will be provided 
 

0 US$ 1.130 M These have a 
social safety 
benefit and allow 
safe passage of 
animals.  

TOTAL  US$3.253 M 
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Attendance Sheet and Invitation Letters 

Public Consultation (7th July 2023), Kyzyl Suu 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 

 

 

 

 

TA-6955 KGZ: Preparing the Issyk-Kul Ring Road Improvement Project 

 

 

 

 

Environmental Impact Assessment 

Kyrgyz Republic: Issyk-Kul Ring Road Improvement Project 

 

 

 

Annex 22  

Presentations During the Public Consultation (7th July 

2023), Kyzyl Suu 

 

 



 

 

Mr. Asylbek Abdygulov – MOTC PIU Environment Specialist   

Presentation: Environmental Impact Assessment 



 

 



 

 

 



 

 

 

  



 

 

Mr. Ulanbek Sultanov – Project Designer Kyrgyzdortransproekt (KDTP) 

Presentation: Road Reconstruction Project Design 



 

 



 

 



 

 



 

 



 

 



 

 

 

  



 

 

Mr. Ryskulov Atai – MOTC PIU Resettlement Specialist 

Presentation: Resettlement (LARP) and Gender Issues 
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MOTC Order No. 127 on Grievance Redress Mechanism  

(April 2023) 



 

  



 

 
 



 

 

 



 

 

 



 

 
 



 

 

 



 

 

 

  



 

 

 


