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Appendix 16: 

Photographs showing Meteorological 
data collection 
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Appendix 16: Photographs showing Meteorological data collection 

 

Photograph 9-3: Meteorological data collection. 

Meteorological data collection  
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Compiled mean meteorological data 
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Appendix 17: Compiled mean meteorological data 

Autumn Season 

Table 9-28: Compiled mean meteorological data Autumn Season) 

Hour Temp (°C) 
Relative 
Humidity 
(%) 

Wind 
Speed 
(m/sec) 

Wind 
Direction 
(blowing 
from) 

Cloud 
Cover, 
(Okras) 

Rainfall 
(mm) 

   

0 19.4 77.4 10.4 NNE 8.6 0.0 

1 19.6 78.9 11.9 NNE 5.7 0.0 

2 19.4 80.6 13.7 N 15.3 0.0 

3 19.6 81.8 14.5 NNE 9.1 0.0 

4 19.2 80.8 13.3 NNE 11.6 0.0 

5 19.0 81.7 11.5 N 17.9 0.0 

6 18.8 82.3 11.5 NNE 9.2 0.0 

7 22.0 74.5 11.0 NNE 11.5 0.0 

8 24.2 67.9 11.3 N 15.0 0.0 

9 25.6 63.6 11.6 NNE 12.9 0.0 

10 27.5 58.2 7.0 NNE 8.1 0.0 

11 28.8 53.5 3.5 NNW 24.7 0.0 

12 29.5 50.9 1.7 WSW 19.7 0.0 

13 29.2 51.4 2.1 SW 18.4 0.0 

14 28.9 51.9 2.4 WSW 18.7 0.0 

15 28.8 52.3 2.3 SW 18.9 0.0 

16 26.4 64.0 2.5 SW 15.6 0.0 

17 24.4 72.8 2.1 SSW 17.2 0.0 

18 22.7 77.8 2.3 ESE 10.0 0.0 

19 21.8 78.4 4.5 ENE 12.5 0.0 

20 21.2 78.7 7.8 NNE 7.7 0.0 

21 20.6 79.0 8.7 NNE 9.6 0.0 

22 20.2 79.3 10.9 NNE 9.4 0.0 

23 19.8 79.2 11.5 NNE 9.1 0.0 

Average 23.2 70.7 7.9 NNE 13.2 0 
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Winter Season 

Table 9-29: Compiled mean meteorological data winter Season) 

Hour Temp (°C) 
Relative 
Humidity 
(%) 

Wind 
Speed 
(m/sec) 

Wind Direction 

(blowing from) 

Cloud Cover, 
(Okras) 

Rainfall 
(mm) 

0 16.4 64.8 2.9 NE 5.4 0.1 

1 16.1 64.9 2.9 NNE 7.1 0.0 

2 15.9 65.4 3.1 NNE 7.0 0.1 

3 15.7 65.7 3.0 NNE 6.1 0.1 

4 15.3 65.8 2.7 NNE 6.5 0.0 

5 15.1 65.6 2.5 NNE 6.4 0.0 

6 15.2 65.3 2.4 NNE 7.4 0.0 

7 16.1 62.6 2.2 NNE 8.2 0.0 

8 17.3 60.1 2.4 NNE 9.6 0.0 

9 18.7 56.8 2.4 NNE 11.4 0.0 

10 20.5 52.2 2.3 NNW 18.0 0.0 

11 22.1 49.0 1.7 NW 18.8 0.0 

12 23.7 45.2 1.6 NW 17.4 0.1 

13 24.4 42.9 1.7 NW 19.3 0.1 

14 24.8 42.2 1.9 NW 19.0 0.0 

15 24.7 43.7 2.0 NW 18.3 0.0 

16 23.4 48.1 1.9 ENE 14.6 0.0 

17 21.8 54.4 1.9 NE 12.9 0.0 

18 20.2 59.0 1.7 ENE 11.2 0.0 

19 19.1 61.5 1.9 NNE 6.0 0.0 

20 18.2 62.9 2.2 NNE 4.4 0.0 

21 17.5 63.6 2.5 NNE 4.4 0.0 

22 17.1 64.1 2.8 NE 3.3 0.0 

23 16.6 64.8 2.9 NE 3.4 0.0 

Average 19.0 57.9 2.3 NNE 10.3 0 
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Spring Season 

Table 9-30: Compiled mean meteorological data Spring Season) 

Hour Temp (°C) 
Relative 
Humidity 
(%) 

Wind 
Speed 
(m/sec) 

Wind 
Direction 
(blowing 
from) 

Cloud 
Cover, 
(Okras) 

Rainfall, 
(mm) 

   

0 25.2 55.6 1.8 NNE 11.8 0.0 

1 22.5 60.6 2.6 NNE 4.2 0.0 

2 21.9 61.1 2.8 NNE 4.1 0.1 

3 21.5 62.1 2.6 NNE 3.7 0.0 

4 21.2 62.5 2.3 NNE 2.9 0.0 

5 21.1 63.0 2.0 NNE 6.1 0.0 

6 20.9 63.0 2.0 NNE 3.6 0.0 

7 22.6 60.9 1.4 NNE 6.2 0.0 

8 24.0 57.9 1.3 N 13.8 0.0 

9 25.3 55.6 1.2 NNE/NNW 17.8 0.0 

10 26.8 52.6 1.1 WNW 19.4 0.0 

11 27.8 50.2 1.6 W 22.0 0.0 

12 29.0 46.9 1.4 W 21.5 0.0 

13 29.7 45.5 1.5 W 22.4 0.0 

14 29.8 45.4 1.2 WNW 22.4 0.0 

15 30.0 44.8 1.2 NW 21.3 0.0 

16 29.3 47.6 0.9 WNW 19.6 0.0 

17 28.4 50.4 0.9 NW 19.4 0.0 

18 27.2 53.9 1.2 ENE 14.0 0.0 

19 26.4 56.1 1.4 NNE 9.1 0.2 

20 25.8 56.8 1.7 NNE 4.8 0.0 

21 25.1 57.7 2.6 NNE 4.0 0.0 

22 24.5 58.8 2.6 NNE 6.5 0.0 

23 24.0 59.2 2.3 NNE 5.1 0.1 

Average 25.4 55.3 1.7 NNE 11.9 0 
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Appendix 18: 

Ambient Air Quality Monitoring 
Photographs 
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Appendix 18: Ambient Air Quality Monitoring Photographs 

Photograph 9-4: Ambient Air Quality Monitoring Photographs (1st Season - winter) 

 

 

AA1 – Outside of river 
Filter Paper shown to DHI – Infra representatives 
after AAQM sampling near STP AA2 

 

AA3 – Near Mobile Tower AA4 – Chamkuna Village 

 

AA5 – Torsa tar village AA6 – Near Bridge 
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Photograph 9-5: Ambient Air Quality Monitoring Photographs (2nd Season - spring) 

 

 

AA1 – Out  Side Of river ( Zone – C ) AA2 – Near STP 

 

 

AA3 – Nr Mobile Tower AA4 – Chamkuna Village 

 
 

AA5 – Torsatar Village AA6 – Near Bridge 

Photograph 9-6: Photographs of the laboratory 
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Lab set up Lab set up for analysis 
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Appendix 19: 
The detailed data, date wise of Ambient 

Air monitoring 
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Appendix 19: The detailed data, date wise of Ambient Air monitoring 

(1st Season- Winter season) 

Table 9-31: Ambient Air monitoring (1st Season- Winter season) 

SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010  

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

1 07/01/16 AA01 Near C Zone Mixed Area 200 140 60 33 4.5 7.4 <1142 

2 08/01/16 AA01 Near C Zone Mixed Area 231 161 70 22 5.0 12.2 <1142 

3 11/01/16 AA01 Near C Zone Mixed Area 213 152 61 34 7.1 12.3 1158 

4 12/01/16 AA01 Near C Zone Mixed Area 121 77 45 21 5.0 10.2 <1142 

5 15/01/16 AA01 Near C Zone Mixed Area 153 95 58 22 7.2 10.5 <1142 

6 16/01/16 AA01 Near C Zone Mixed Area 200 123 77 32 10.1 9.1 <1142 

7 18/01/16 AA01 Near C Zone Mixed Area 205 140 64 29 11.5 16.1 1183 

8 19/01/16 AA01 Near C Zone Mixed Area 161 96 65 26 10.9 13.3 <1142 

9 25/01/16 AA01 Near C Zone Mixed Area 109 66 42 18 7.0 18.1 <1142 

10 26/01/16 AA01 Near C Zone Mixed Area 165 115 50 23 10.4 17.9 <1142 

11 29/01/16 AA01 Near C Zone Mixed Area 186 131 55 24 19.4 19.8 1210 

12 30/01/16 AA01 Near C Zone Mixed Area 139 93 46 16 2.6 19.0 <1142 

13 04/02/16 AA01 Near C Zone Mixed Area 165 112 54 30 6.3 9.1 <1142 

14 05/02/16 AA01 Near C Zone Mixed Area 165 98 67 41 5.3 10.5 <1142 

15 19/02/16 AA01 Near C Zone Mixed Area 162 94 68 32 4.9 10.9 - 

16 20/02/16 AA01 Near C Zone Mixed Area 145 97 48 36 5.4 9.4 <1142 

17 22/02/16 AA01 Near C Zone Mixed Area 150 95 55 36 5.3 11.5 <1142 
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SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010  

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

18 23/02/16 AA01 Near C Zone Mixed Area 153 91 61 43 4.2 7.5 <1142 

            

            

1 01/12/15 AA02 Near STP Mixed Area -- -- 147 34 -- -- -- 

2 02/12/15 AA02 Near STP Mixed Area -- -- 78 19 -- -- -- 

3 09/12/15 AA02 Near STP Mixed Area -- -- 126 14 -- -- -- 

4 10/12/15 AA02 Near STP Mixed Area -- -- 133 9 -- -- -- 

5 14/12/15 AA02 Near STP Mixed Area -- -- 160 13 -- -- -- 

6 15/12/15 AA02 Near STP Mixed Area -- -- 146 26 -- -- -- 

7 18/12/15 AA02 Near STP Mixed Area -- -- 130 39 1.9 6.1 <1142 

8 19/12/15 AA02 Near STP Mixed Area -- -- 189 32 4.7 5.6 <1142 

9 24/12/15 AA02 Near STP Mixed Area 315 195 120 17 2.3 5.2 <1142 

10 25/12/15 AA02 Near STP Mixed Area 343 167 176 34 3.3 6.8 1305 

11 29/12/15 AA02 Near STP Mixed Area 269 191 78 16 3.6 5.8 1172 

12 30/12/15 AA02 Near STP Mixed Area 372 246 126 35 5.2 7.2 1248 

13 02/01/16 AA02 Near STP Mixed Area 206 123 84 39 3.9 7.5 <1142 

14 04/01/16 AA02 Near STP Mixed Area 215 139 76 35 3.6 11.9 1236 

15 09/01/16 AA02 Near STP Mixed Area 189 109 80 51 9.9 14.4 <1142 

16 13/01/16 AA02 Near STP Mixed Area 154 86 68 36 12.6 13.1 <1142 
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SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010  

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

17 14/01/16 AA02 Near STP Mixed Area 153 98 55 32 5.7 9.8 <1142 

18 20/01/16 AA02 Near STP Mixed Area 106 62 44 28 7.5 11.6 <1142 

19 21/01/16 AA02 Near STP Mixed Area 118 77 41 23 15.3 11.7 <1142 

20 01/02/16 AA02 Near STP Mixed Area 138 87 51 25 6.5 14.3 <1142 

21 06/02/16 AA02 Near STP Mixed Area 143 96 47 12 3.5 11.2 <1142 

22 09/02/16 AA02 Near STP Mixed Area 157 98 59 26 3.4 17.5 1292 

23 12/02/16 AA02 Near STP Mixed Area 144 95 49 11 2.6 13.6 - 

24 13/02/16 AA02 Near STP Mixed Area 159 98 60 17 4.4 17.1 - 

25 24/02/16 AA02 Near STP Mixed Area 151 100 51 26 6.8 15.7 1365 

26 25/02/16 AA02 Near STP Mixed Area 140 82 58 30 2.3 7.6 <1142 

 

1 12/03/15 AA03 Nr Mobile Tower Mixed Area  -- --  73 17  -- --  --  

2 12/04/15 AA03 Nr Mobile Tower Mixed Area  --  -- 79 21  --  --  -- 

3 12/07/15 AA03 Nr Mobile Tower Mixed Area  --  -- 53 14  --  --  -- 

4 12/08/15 AA03 Nr Mobile Tower Mixed Area  --  -- 172 28  ---  --  -- 

5 16/12/15 AA03 Nr Mobile Tower Mixed Area  --  -- 109 28 4.7 7.3 <1142 

6 17/12/15 AA03 Nr Mobile Tower Mixed Area --  --  95 26 2.1 4.2 <1142 

7 21/12/15 AA03 Nr Mobile Tower Mixed Area  --  -- 158 55 3.8 5.1 1283 

8 22/12/15 AA03 Nr Mobile Tower Mixed Area  --  -- 100 24 5.7 8.3 <1142 
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SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010  

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

9 23/12/15 AA03 Nr Mobile Tower Mixed Area 255 162 93 17 1.5 5.4 <1142 

10 26/12/15 AA03 Nr Mobile Tower Mixed Area 315 207 108 34 3.3 5.7 1210 

11 28/12/15 AA03 Nr Mobile Tower Mixed Area 341 215 126 31 2.5 3.2 <1142 

12 31/12/15 AA03 Nr Mobile Tower Mixed Area 464 330 134 35 3.4 6.7 1365 

13 01/01/16 AA03 Nr Mobile Tower Mixed Area 177 111 66 36 5.6 7.5 1147 

14 05/01/16 AA03 Nr Mobile Tower Mixed Area 162 88 74 34 8.0 10.5 <1142 

15 06/01/16 AA03 Nr Mobile Tower Mixed Area 287 181 106 21 6.3 10.8 1306 

16 22/01/16 AA03 Nr Mobile Tower Mixed Area 168 85 82 31 11.9 14.4 <1142 

17 23/01/16 AA03 Nr Mobile Tower Mixed Area 135 52 83 31 7.6 16.5 <1142 

18 02/02/16 AA03 Nr Mobile Tower Mixed Area 230 148 83 34 4.6 11.2 1462 

19 03/02/16 AA03 Nr Mobile Tower Mixed Area 237 138 99 59 3.6 10.4 1285 

20 10/02/16 AA03 Nr Mobile Tower Mixed Area 195 117 78 33 6.3 11.5 - 

21 11/02/16 AA03 Nr Mobile Tower Mixed Area 258 152 107 56 3.8 7.6 - 

22 16/02/16 AA03 Nr Mobile Tower Mixed Area 249 154 95 32 2.6 6.5 - 

23 17/02/16 AA03 Nr Mobile Tower Mixed Area 228 155 73 51 5.7 9.5 1290 

24 26/02/16 AA03 Nr Mobile Tower Mixed Area 289 179 110 39 5.8 13.4 <1142 

25 27/02/16 AA03 Nr Mobile Tower Mixed Area 216 130 86 35 4.5 6.0 <1142 

 

1 12/01/15 AA04 Chamkuna Village Mixed Area  --  -- 91 13  --  --  -- 
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SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010  

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

2 12/02/15 AA04 Chamkuna Village Mixed Area  --  -- 68 13  --  --  -- 

3 12/09/15 AA04 Chamkuna Village Mixed Area  --  -- 128 35  --  --  -- 

4 12/10/15 AA04 Chamkuna Village Mixed Area  --  -- 88 17  --  --  -- 

5 14/12/15 AA04 Chamkuna Village Mixed Area  --  -- 119 27  --  --  -- 

6 15/12/15 AA04 Chamkuna Village Mixed Area  --  -- 136 19  --  --  -- 

7 18/12/15 AA04 Chamkuna Village Mixed Area  --  -- 52 16 3.2 4.8 <1142 

8 19/12/15 AA04 Chamkuna Village Mixed Area  --  -- 74 20 1.5 2.1 <1142 

9 24/12/15 AA04 Chamkuna Village Mixed Area 136 89 47 24 1.0 2.4 <1142 

10 25/12/15 AA04 Chamkuna Village Mixed Area 120 79 41 18 2.3 3.6 <1142 

11 29/12/15 AA04 Chamkuna Village Mixed Area 173 108 65 22 2.1 2.8 <1142 

12 30/12/15 AA04 Chamkuna Village Mixed Area 110 70 40 20 1.1 2.7 <1142 

13 05/01/16 AA04 Chamkuna Village Mixed Area 164 104 60 30 3.6 5.7 <1142 

14 06/01/16 AA04 Chamkuna Village Mixed Area 213 131 82 38 8.2 7.5 1194 

15 09/01/16 AA04 Chamkuna Village Mixed Area 207 123 84 35 8.7 8.3 1132 

16 11/01/16 AA04 Chamkuna Village Mixed Area 185 122 63 27 5.7 7.0 <1142 

17 12/01/16 AA04 Chamkuna Village Mixed Area 172 117 55 30 10.0 12.0 <1142 

18 18/01/16 AA04 Chamkuna Village Mixed Area 208 130 78 28 14.0 26.7 1181 

19 19/01/16 AA04 Chamkuna Village Mixed Area 220 146 74 27 6.9 9.6 1256 

20 02/01/16 AA04 Chamkuna Village Mixed Area 90 61 28 16 6.4 13.4 <1142 
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SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010  

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

21 02/06/16 AA04 Chamkuna Village Mixed Area 153 94 59 23 4.3 15.4 <1142 

22 09/02/16 AA04 Chamkuna Village Mixed Area 136 83 53 28 3.9 8.1 <1142 

23 12/02/16 AA04 Chamkuna Village Mixed Area 142 95 47 20 6.7 8.9 <1142 

24 13/02/16 AA04 Chamkuna Village Mixed Area 133 88 45 21 4.1 12.9 <1142 

25 24/02/16 AA04 Chamkuna Village Mixed Area 163 105 58 15 12.5 9.4 <1142 

26 25/02/16 AA04 Chamkuna Village Mixed Area 105 67 37 18 4.7 5.1 <1142 

            

1 12/03/15 AA05 Torsa Tar Village Mixed Area --  --  50 16 --  --  --  

2 12/04/15 AA05 Torsa Tar Village Mixed Area --  --  58 25 --  --  --  

3 12/07/15 AA05 Torsa Tar Village Mixed Area --  --  62 14 --  --  --  

4 12/08/15 AA05 Torsa Tar Village Mixed Area --  --  54 14 --  --  --  

5 16/12/15 AA05 Torsa Tar Village Mixed Area --  --  57 16 2.6 4.2 1148 

6 17/12/15 AA05 Torsa Tar Village Mixed Area --  --  49 25 2.9 4.7 <1142 

7 22/12/15 AA05 Torsa Tar Village Mixed Area --  --  34 10 1.1 3.9 <1142 

8 23/12/15 AA05 Torsa Tar Village Mixed Area 177 139 38 21 2.1 5.5 1190 

9 31/12/15 AA05 Torsa Tar Village Mixed Area 169 118 51 14 1.8 3.8 <1142 

10 01/01/16 AA05 Torsa Tar Village Mixed Area 206 135 71 32 7.2 7.8 1174 

11 13/01/16 AA05 Torsa Tar Village Mixed Area 181 119 62 34 5.2 8.9 <1142 

12 14/01/16 AA05 Torsa Tar Village Mixed Area 216 125 91 32 9.6 13.2 <1142 



EIA for Amochhu Land Development and Township Project      

308 

SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010  

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

13 20/01/16 AA05 Torsa Tar Village Mixed Area 200 132 68 25 13.1 16.4 1227 

14 21/01/16 AA05 Torsa Tar Village Mixed Area 216 140 76 34 6.4 9.0 1185 

15 02-02-16 AA05 Torsa Tar Village Mixed Area 77 56 20 22 3.9 9.8 <1142 

16 03/02/16 AA05 Torsa Tar Village Mixed Area 129 88 41 29 3.9 7.3 <1142 

17 10/02/16 AA05 Torsa Tar Village Mixed Area 151 95 56 18 3.8 7.6 <1142 

18 11/02/16 AA05 Torsa Tar Village Mixed Area 95 70 25 16 3.5 8.6 <1142 

19 16/02/16 AA05 Torsa Tar Village Mixed Area 113 74 39 27 2.0 4.9 <1142 

20 17/02/16 AA05 Torsa Tar Village Mixed Area 140 86 54 35 1.9 4.3 <1142 

21 26/02/16 AA05 Torsa Tar Village Mixed Area 123 76 47 13 3.3 6.7 <1142 

22 27/02/16 AA05 Torsa Tar Village Mixed Area 127 84 42 28 5.2 5.2 <1142 

            

1 26/12/15 AA06 Near Bridge Mixed Area 259 156 103 21 5.8 7.3 <1142 

2 28/12/15 AA06 Near Bridge Mixed Area 347 207 140 27 1.0 2.8 1235 

1 02/01/16 AA06 Near Bridge Mixed Area 117 82 35 18 6.3 11.5 <1142 

2 04/01/16 AA06 Near Bridge Mixed Area 124 86 38 15 10.5 11.8 <1142 

3 07/01/16 AA06 Near Bridge Mixed Area 118 76 42 18 3.3 6.3 <1142 

4 08/01/16 AA06 Near Bridge Mixed Area 128 93 35 16 11.2 12.0 <1142 

5 15/01/16 AA06 Near Bridge Mixed Area 145 100 45 27 7.3 10.9 <1142 

6 16/01/16 AA06 Near Bridge Mixed Area 142 86 56 26 10.2 15.8 <1142 
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SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010  

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

7 22/01/16 AA06 Near Bridge Mixed Area 100 73 27 15 11.4 15.7 <1142 

8 23/01/16 AA06 Near Bridge Mixed Area 87 57 30 13 7.2 9.7 <1142 

9 25/01/16 AA06 Near Bridge Mixed Area 81 48 33 13 8.8 16.7 <1142 

10 26/01/16 AA06 Near Bridge Mixed Area 117 69 48 19 14.1 19.3 <1142 

11 29/01/16 AA06 Near Bridge Mixed Area 118 74 44 18 12.9 13.8 <1142 

12 30/01/16 AA06 Near Bridge Mixed Area 103 55 48 26 9.5 14.3 <1142 

13 04/02/16 AA06 Near Bridge Mixed Area 138 93 45 25 2.6 5.4 <1142 

14 05/02/16 AA06 Near Bridge Mixed Area 126 87 39 20 3.8 5.7 <1142 

15 18/02/16 AA06 Near Bridge Mixed Area 126 84 42 25 2.0 5.8 <1142 

16 19/02/16 AA06 Near Bridge Mixed Area 142 93 50 19 1.1 3.7 <1142 

17 20/02/16 AA06 Near Bridge Mixed Area 150 94 56 17 1.9 3.1 <1142 

18 22/02/16 AA06 Near Bridge Mixed Area 150 83 68 22 4.3 7.2 <1142 

19 23/02/16 AA06 Near Bridge Mixed Area 149 83 65 31 2.2 5.6 <1142 
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Ambient Air quality monitoring result (2nd Season – Summer Season) 

 

Table 9-32: Ambient Air monitoring (2nd Season – Summer Season) 

SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010 

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

1 07.03.2016 AA01 Near C Zone Mixed Area 156 94 62 18 4.7 6.9 <1142 

2 08.03.2016 AA01 Near C Zone Mixed Area 155 90 65 22 4.8 9.3 <1142 

3 15.03.2016 AA01 Near C Zone Mixed Area 195 108 87 21 5.3 11.7 <1142 

4 16.03.2016 AA01 Near C Zone Mixed Area 146 83 63 17 6.4 10.5 <1142 

5 23.03.2016 AA01 Near C Zone Mixed Area 187 101 85 50 7.3 11.9 <1142 

6 24.03.2016 AA01 Near C Zone Mixed Area 127 85 42 24 6.2 11.8 <1142 

7 30.03.2016 AA01 Near C Zone Mixed Area 176 104 72 29 7.6 12.6 <1142 

8 31.03.2016 AA01 Near C Zone Mixed Area 210 139 71 17 7.8 10.5 <1142 

9 06.04.2016 AA01 Near C Zone Mixed Area 136 82 54 20 7.73 9.82 <1142 

10 07.04.2016 AA01 Near C Zone Mixed Area 159 97 62 35 6.61 12.68 <1142 

11 13.04.2016 AA01 Near C Zone Mixed Area 153 93 60 25 7.31 13.03 <1142 

12 14.04.2016 AA01 Near C Zone Mixed Area 161 100 61 23 7.69 10.92 <1142 

13 20.04.2016 AA01 Near C Zone Mixed Area 139 80 59 24 8.08 11.10 <1142 

14 21.04.2016 AA01 Near C Zone Mixed Area 143 94 50 28 7.98 15.50 <1142 

15 27.04.2016 AA01 Near C Zone Mixed Area 150 96 54 21 8.70 14.19 <1142 

16 28.04.2016 AA01 Near C Zone Mixed Area 144 101 43 32 9.13 13.67 <1142 

17 06.05.2016 AA01 Near C Zone Mixed Area 166 116 50 46 9.9 12.0 <1142 
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SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010 

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

18 07.05.2016 AA01 Near C Zone Mixed Area 161 110 51 47 9.3 11.6 <1142 

19 13.05.2016 AA01 Near C Zone Mixed Area 162 109 53 33 9.9 15.0 <1142 

20 14.05.2016 AA01 Near C Zone Mixed Area 160 111 49 43 8.5 13.2 <1142 

21 20.05.2016 AA01 Near C Zone Mixed Area 147 102 45 38 9.7 13.4 <1142 

22 21.05.2016 AA01 Near C Zone Mixed Area 172 117 55 36 6.9 13.6 <1142 

23 27.05.2016 AA01 Near C Zone Mixed Area 148 101 47 36 7.5 12.0 <1142 

24 28.05.2016 AA01 Near C Zone Mixed Area 153 103 50 35 6.1 11.6 <1142 

1 01.03.2016 AA02 Near STP Mixed Area 160 92 69 21 6.4 16.4 <1142 

2 02.03.2016 AA02 Near STP Mixed Area 162 90 72 28 4.8 10.8 <1142 

3 09.03.2016 AA02 Near STP Mixed Area 162 93 68 34 3.5 13.6 <1142 

4 10.03.2016 AA02 Near STP Mixed Area 113 76 37 26 3.8 7.6 <1142 

5 17.03.2016 AA02 Near STP Mixed Area 124 70 54 38 6.5 12.0 <1142 

6 18.03.2016 AA02 Near STP Mixed Area 202 110 92 29 11.3 11.7 <1142 

7 25.03.2016 AA02 Near STP Mixed Area 153 96 57 23 7.2 11.1 <1142 

8 26.03.2016 AA02 Near STP Mixed Area 148 84 64 41 9.0 12.2 <1142 

9 01.04.2016 AA02 Near STP Mixed Area 150 103 47 33 7.96 8.81 <1142 

10 02.04.2016 AA02 Near STP Mixed Area 170 92 78 24 6.56 9.78 <1142 

11 08.04.2016 AA02 Near STP Mixed Area 167 92 74 34 6.25 8.51 <1142 

12 09.04.2016 AA02 Near STP Mixed Area 173 95 78 29 7.42 11.21 <1142 
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SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010 

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

13 15.04.2016 AA02 Near STP Mixed Area 155 93 62 30 8.98 14.10 <1142 

14 16.04.2016 AA02 Near STP Mixed Area 96 69 27 26 8.43 13.45 <1142 

15 22.04.2016 AA02 Near STP Mixed Area 138 86 52 26 7.67 14.57 <1142 

16 23.04.2016 AA02 Near STP Mixed Area 149 95 54 31 10.17 14.71 <1142 

17 02.05.2016 AA02 Near STP Mixed Area 131 83 47 17 9.6 13.1 <1142 

18 03.05.2016 AA02 Near STP Mixed Area 120 79 41 21 9.4 14.1 <1142 

19 09.05.2016 AA02 Near STP Mixed Area 119 84 35 20 10.9 12.5 <1142 

20 10.05.2016 AA02 Near STP Mixed Area 121 81 40 26 10.7 11.7 <1142 

21 16.05.2016 AA02 Near STP Mixed Area 123 75 48 29 7.4 14.6 <1142 

22 17.05.2016 AA02 Near STP Mixed Area 127 74 53 23 8.2 11.4 <1142 

23 23.05.2016 AA02 Near STP Mixed Area 120 79 41 25 9.9 14.2 <1142 

24 24.05.2016 AA02 Near STP Mixed Area 133 82 51 20 5.8 11.5 <1142 

1 03.03.2016 AA03 Nr Mobile Tower Mixed Area 233 142 92 45 10.7 13.4 <1142 

2 04.03.2016 AA03 Nr Mobile Tower Mixed Area 234 138 96 51 6.6 13.3 <1142 

3 11.03.2016 AA03 Nr Mobile Tower Mixed Area 221 136 85 37 3.1 10.5 <1142 

4 12.03.2016 AA03 Nr Mobile Tower Mixed Area 402 264 138 55 9.5 13.1 <1142 

5 19.03.2016 AA03 Nr Mobile Tower Mixed Area 391 287 104 34 11.5 10.9 <1142 

6 22.03.2016 AA03 Nr Mobile Tower Mixed Area 214 130 83 35 10.7 10.3 <1142 

7 28.03.2016 AA03 Nr Mobile Tower Mixed Area 138 76 61 43 7.2 10.9 <1142 
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SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010 

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

8 29.03.2016 AA03 Nr Mobile Tower Mixed Area 115 72 43 22 6.5 11.4 <1142 

9 04.04.2016 AA03 Nr Mobile Tower Mixed Area 183 109 74 36 5.63 11.04 <1142 

10 05.04.2016 AA03 Nr Mobile Tower Mixed Area 191 113 78 32 9.56 11.30 <1142 

11 11.04.2016 AA03 Nr Mobile Tower Mixed Area 217 141 76 30 8.46 10.39 <1142 

12 12.04.2016 AA03 Nr Mobile Tower Mixed Area 211 133 77 32 8.65 8.78 <1142 

13 18.04.2016 AA03 Nr Mobile Tower Mixed Area 183 114 69 30 8.49 11.66 <1142 

14 19.04.2016 AA03 Nr Mobile Tower Mixed Area 169 106 63 25 9.36 9.60 <1142 

15 25.04.2016 AA03 Nr Mobile Tower Mixed Area 185 121 64 37 8.19 11.61 <1142 

16 26.04.2016 AA03 Nr Mobile Tower Mixed Area 178 113 64 26 10.53 13.33 <1142 

17 04.05.2016 AA03 Nr Mobile Tower Mixed Area 156 99 57 31 8.1 13.8 <1142 

18 05.05.2016 AA03 Nr Mobile Tower Mixed Area 159 108 50 35 8.4 12.0 <1142 

19 11.05.2016 AA03 Nr Mobile Tower Mixed Area 183 119 64 31 9.3 12.5 <1142 

20 12.05.2016 AA03 Nr Mobile Tower Mixed Area 169 101 68 37 10.1 13.1 <1142 

21 18.05.2016 AA03 Nr Mobile Tower Mixed Area 194 131 64 33 9.4 15.7 <1142 

22 19.05.2016 AA03 Nr Mobile Tower Mixed Area 188 112 76 24 10.0 16.5 <1142 

23 25.05.2016 AA03 Nr Mobile Tower Mixed Area 183 120 63 30 6.6 13.1 <1142 

24 26.05.2016 AA03 Nr Mobile Tower Mixed Area 188 121 67 29 11.1 12.6 <1142 

            

1 01.03.2016 AA04 Chamkuna Village Mixed Area 96 65 30 19 6.7 14.0 <1142 

2 02.03.2016 AA04 Chamkuna Village Mixed Area 104 63 41 34 3.7 10.3 <1142 
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SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010 

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

3 09.03.2016 AA04 Chamkuna Village Mixed Area 130 52 78 35 5.7 13.1 <1142 

4 10.03.2016 AA04 Chamkuna Village Mixed Area 269 172 97 30 5.4 8.4 <1142 

5 17.03.2016 AA04 Chamkuna Village Mixed Area 302 207 95 32 8.1 9.9 <1142 

6 18.03.2016 AA04 Chamkuna Village Mixed Area 206 114 91 48 6.4 10.2 <1142 

7 25.03.2016 AA04 Chamkuna Village Mixed Area 219 122 98 25 8.3 11.4 <1142 

8 26.03.2016 AA04 Chamkuna Village Mixed Area 237 145 91 38 6.9 9.4 <1142 

9 06.04.2016 AA04 Chamkuna Village Mixed Area 162 107 55 24 6.80 9.50 <1142 

10 07.04.2016 AA04 Chamkuna Village Mixed Area 151 97 55 27 9.92 9.82 <1142 

11 13.04.2016 AA04 Chamkuna Village Mixed Area 153 90 62 35 9.49 8.93 <1142 

12 14.04.2016 AA04 Chamkuna Village Mixed Area 153 109 44 41 8.31 10.73 <1142 

13 20.04.2016 AA04 Chamkuna Village Mixed Area 157 97 59 31 8.09 10.92 <1142 

14 21.04.2016 AA04 Chamkuna Village Mixed Area 140 89 51 23 8.55 11.56 <1142 

15 27.04.2016 AA04 Chamkuna Village Mixed Area 147 103 44 16 8.59 12.10 <1142 

16 28.04.2016 AA04 Chamkuna Village Mixed Area 147 99 48 29 6.40 9.33 <1142 

17 06.05.2016 AA04 Chamkuna Village Mixed Area 127 84 43 29 9.6 12.6 <1142 

18 07.05.2016 AA04 Chamkuna Village Mixed Area 147 94 53 31 11.9 13.6 <1142 

19 13.05.2016 AA04 Chamkuna Village Mixed Area 158 103 55 30 15.5 14.3 <1142 

20 14.05.2016 AA04 Chamkuna Village Mixed Area 151 96 56 25 14.0 16.9 <1142 

21 20.05.2016 AA04 Chamkuna Village Mixed Area 155 93 61 26 9.0 12.1 <1142 



EIA for Amochhu Land Development and Township Project      

315 

SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010 

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

22 21.05.2016 AA04 Chamkuna Village Mixed Area 153 98 54 23 11.2 14.4 <1142 

23 27.05.2016 AA04 Chamkuna Village Mixed Area 135 92 43 20 7.2 13.1 <1142 

24 28.05.2016 AA04 Chamkuna Village Mixed Area 150 103 46 21 11.7 14.3 <1142 

            

1 03.03.2016 AA05 Torsa Tar Village Mixed Area 234 152 82 51 8.3 13.3 <1142 

2 04.03.2016 AA05 Torsa Tar Village Mixed Area 141 76 65 43 5.7 11.9 <1142 

3 11.03.2016 AA05 Torsa Tar Village Mixed Area 207 117 90 24 2.4 8.3 <1142 

4 12.03.2016 AA05 Torsa Tar Village Mixed Area 236 131 104 39 4.8 9.5 <1142 

5 19.03.2016 AA05 Torsa Tar Village Mixed Area 224 148 76 46 6.5 9.9 <1142 

6 22.03.2016 AA05 Torsa Tar Village Mixed Area 276 173 103 46 7.2 12.3 <1142 

7 28.03.2016 AA05 Torsa Tar Village Mixed Area 118 85 33 18 7.6 9.2 <1142 

8 29.03.2016 AA05 Torsa Tar Village Mixed Area 149 96 53 33 9.7 10.0 <1142 

9 01.04.2016 AA05 Torsa Tar Village Mixed Area 144 95 49 29 4.19 9.15 <1142 

10 02.04.2016 AA05 Torsa Tar Village Mixed Area 142 86 56 25 7.05 11.23 <1142 

11 08.04.2016 AA05 Torsa Tar Village Mixed Area 153 98 55 23 7.47 14.09 <1142 

12 09.04.2016 AA05 Torsa Tar Village Mixed Area 134 89 45 24 7.52 11.29 <1142 

13 15.04.2016 AA05 Torsa Tar Village Mixed Area 146 99 46 19 8.17 10.89 <1142 

14 16.04.2016 AA05 Torsa Tar Village Mixed Area 162 105 57 25 5.94 10.37 <1142 

15 22.04.2016 AA05 Torsa Tar Village Mixed Area 146 94 53 29 8.27 9.35 <1142 

16 23.04.2016 AA05 Torsa Tar Village Mixed Area 153 96 57 34 9.18 9.32 <1142 
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SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010 

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

17 02.05.2016 AA05 Torsa Tar Village Mixed Area 129 81 48 21 7.9 13.9 <1142 

18 03.05.2016 AA05 Torsa Tar Village Mixed Area 132 92 40 22 8.1 10.6 <1142 

19 09.05.2016 AA05 Torsa Tar Village Mixed Area 148 98 50 20 9.4 9.4 <1142 

20 10.05.2016 AA05 Torsa Tar Village Mixed Area 136 93 43 32 8.0 8.0 <1142 

21 16.05.2016 AA05 Torsa Tar Village Mixed Area 142 87 55 28 12.8 12.3 <1142 

22 17.05.2016 AA05 Torsa Tar Village Mixed Area 146 93 53 25 0.6 1.0 <1142 

23 23.05.2016 AA05 Torsa Tar Village Mixed Area 138 93 45 25 8.8 12.2 <1142 

24 24.05.2016 AA05 Torsa Tar Village Mixed Area 143 94 50 26 4.9 12.3 <1142 

            

1 07.03.2016 AA06 Near Bridge Mixed Area 226 138 88 31 2.7 12.0 <1142 

2 08.03.2016 AA06 Near Bridge Mixed Area 185 127 57 21 10.4 6.0 <1142 

1 15.03.2016 AA06 Near Bridge Mixed Area 113 84 30 23 6.9 10.7 <1142 

2 16.03.2016 AA06 Near Bridge Mixed Area 224 126 98 53 9.0 10.8 <1142 

3 23.03.2016 AA06 Near Bridge Mixed Area 222 132 90 55 8.3 11.3 <1142 

4 24.03.2016 AA06 Near Bridge Mixed Area 199 123 77 48 10.1 10.4 <1142 

5 30.03.2016 AA06 Near Bridge Mixed Area 123 78 45 23 5.7 11.4 <1142 

6 31.03.2016 AA06 Near Bridge Mixed Area 134 102 31 27 7.2 8.5 <1142 

7 04.04.2016 AA06 Near Bridge Mixed Area 140 97 43 23 6.08 9.84 <1142 

8 05.04.2016 AA06 Near Bridge Mixed Area 167 108 59 22 5.49 9.97 <1142 

9 11.04.2016 AA06 Near Bridge Mixed Area 143 94 49 21 8.46 12.67 <1142 
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SN. Date 
AAQM 
Station No. 

Location 
Area 
Category 

TSPM SPM PM10 PM2.5 SO2 NOx CO 

Maximum Permissible Limits in µg/m3 

ENVIRONMENTAL STANDARDS  
National Environmental Commission  
Royal Government of Bhutan  
November 2010 

Time 
weighted 
Average 

24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr. 

Avg - Avg - Avg Avg Avg 

Industrial 
Area 

500 NS 200 NS 120 120 5000 

Mixed Area 200 NS 100 NS 80 80 2000 

Sensitive 
Area 

100 NS 75 NS 30 30 1000 

10 12.04.2016 AA06 Near Bridge Mixed Area 148 98 50 17 8.65 10.71 <1142 

11 18.04.2016 AA06 Near Bridge Mixed Area 159 101 58 22 8.84 9.94 <1142 

12 19.04.2016 AA06 Near Bridge Mixed Area 154 99 55 21 7.98 11.69 <1142 

13 25.04.2016 AA06 Near Bridge Mixed Area 147 95 53 22 9.30 12.74 <1142 

14 26.04.2016 AA06 Near Bridge Mixed Area 142 95 46 26 10.08 14.17 <1142 

15 04.05.2016 AA06 Near Bridge Mixed Area 135 92 43 21 8.0 12.3 <1142 

16 05.05.2016 AA06 Near Bridge Mixed Area 136 94 42 29 7.3 12.9 <1142 

17 11.05.2016 AA06 Near Bridge Mixed Area 133 97 36 27 7.3 9.6 <1142 

18 12.05.2016 AA06 Near Bridge Mixed Area 140 94 46 22 7.6 10.9 <1142 

19 18.05.2016 AA06 Near Bridge Mixed Area 137 88 49 27 7.1 12.0 <1142 

20 19.05.2016 AA06 Near Bridge Mixed Area 144 95 49 22 5.5 11.5 <1142 

21 25.05.2016 AA06 Near Bridge Mixed Area 140 87 53 26 6.1 11.3 <1142 

22 26.05.2016 AA06 Near Bridge Mixed Area 143 90 53 30 3.7 12.0 <1142 

23 07.03.2016 AA06 Near Bridge Mixed Area 226 138 88 31 2.7 12.0 <1142 

24 08.03.2016 AA06 Near Bridge Mixed Area 185 127 57 21 10.4 6.0 <1142 
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Appendix 20: The overall approach towards the study of noise and vibration  

 

  
Project Kickoff 

Preparation of Form I, Pre-
Feasibility report and proposed 
ToR in coordination with the EIA 
Coordinator 

Collection and Review of Data from 
Client and EIA Coordinator 

Input Data: 

Site Details 

Identification of Sources of 
Noise 

Identification of Sources of 
Vibration 

Collecting FFT Spectrum 
(Frequency Spectrum 
measured in dB in real time) If 
available. (Optional) 

Determining possible impacts 
of Noise & Vibrations on the 
environment. 

Calculation of Time Averaged 
Noise Dosage (Leq) at the Site 
and the surrounding locations.  

Checking if the Site and the 
surrounding locations are 
within the CPCB limits for their 
respective zones.  

Suggestions for 
Reduction/Isolation of 
Noise/Vibrations.  

Commencement of FAE report 
writing 

Site visit if required and 
preparation of report 

Review of TOR Received 

Modifications if required as per 
TOR received 

Preparation of Noise & 
Vibration Report, identifying 
and assessing the impacts and 
mitigation measures to the 
extent possible 

Form 1 

Prefeasibility Report 

Proposed ToR 

Site Visit Report 

(CON-FMT-004) 

A

Draft Noise & 
Vibration Report 
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Table 9-33: Ambient Noise monitoring results 

Discussion on Draft NV Report 
with EIA Coordinator and Client 

A

Finalize Noise and Vibration 
Report and Submit to EIA 
Coordinator 

Final Noise and Vibration 
Report 

No 

Yes  
Revise NV Report 

Modification, if 
required, in NV
portion of Draft EIA 
Report if any 
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Appendix 21: 

Ambient Noise monitoring results 
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Appendix 21: Ambient Noise monitoring results 

 

Table 9-34: Ambient Noise monitoring results 

Location Nr STP 
Area, 
db.(A) 
 

Nr Old 
Truck 
Parking
, db.(A) 

Nr. 
Bhutan 
Concret
e bricks 
shop, 
Torsha, 
db.(A)  

Nr 
Bangay 
Bazar, 
db.(A)  

Chamkun
a Village, 
db.(A)  

Torsa 
tar 
village 
db.(A),  

NEC’s 
standar
d db.(A) 

Date 08.03.1
6 

10.03.1
6 

22.03.16 24.03.1
6 

28.03.16 30.03.1
6 

 

Time NL01 NL02 NL03 NL04 NL05 NL06  

6:00 60.05 46.41 58.41 55.18 53.18 65.06 65 

7:00 57.56 49.34 65.09 58.44 49.27 68.47 

8:00 59.34 54.25 60.61 53.87 47.08 61.08 

9:00 57.59 55.44 56.04 53.49 47.12 58.43 

10:00 58.42 58.23 55.49 63.15 45.5 68.74 

11:00 60.38 63.31 60.04 65.18 52.58 68.63 

12:00 59.19 64.49 54.04 64.42 55.12 71.36 

13:00 60.73 64.12 63.31 63.06 54.6 65.68 

14:00 55.06 64.78 60.58 59.38 57.82 67.92 

15:00 57.23 64.42 59.26 58.14 54.9 57.07 

16:00 58.86 63.13 58.88 53.4 48.58 60.34 

17:00 57.53 64.82 62.4 55.67 48.99 60.27 

18:00 55.79 63.83 68.29 48.85 48.54 55.87 

19:00 48.21 61.28 64.79 54.62 54.59 56.52 

20:00 48.04 60.79 59.45 65.91 50.5 59.78 

21:00 50.34 64.35 59.04 65.2 53.75 59.82 

Leq, Day 56.52 60.19 60.36 58.62 51.38 62.82 

22:00 54.08 66.84 47.88 60.59 46.02 57.37 55 

23:00 52.27 69.6 48.17 57.53 44.22 64.08 

0:00 52.79 59.57 46.39 60.96 44.32 63.23 

1:00 49.07 48.64 46.07 53.85 44.55 59.83 

2:00 45.05 45.7 46.93 52.32 44.61 74.08 

3:00 45.32 45.69 48.45 43.94 41.95 61.65 

4:00 60.79 44.29 48.1 43.55 41.95 68.64 

5:00 61.87 48.33 51.06 50.32 48.05 71.72 

Leq, 
Night 

52.66 53.58 47.88 52.88 44.46 65.08 
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The overall approach towards the 
study of ecology and biodiversity  
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Appendix 22: The overall approach towards the study of ecology and biodiversity   
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Appendix 23: 

Rapid Biodiversity Study Interview 
Sheets  
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Appendix 23: Rapid Biodiversity Study Interview Sheets 
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Appendix 24: 

Flora Species at Core and Buffer 
Zones  
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Appendix 24: Flora Species at Core and Buffer Zones  

 

Table 9-35: Flora Species at Core and Buffer Zones 

SN Scientific 
Name 

Local/Commo
n Name 

Family Core 
Zone 

Buffe
r 
zone 

IUCN FNC
R 

TREES   

1 Acacia catechu Khair Fabaceae  ✓ ✓ - - 

2 Aegle 
marmelos 

Bili Rutaceae - ✓ - - 

3  Ailanthus 
grandis 

Gokul Simaroubace
ae 

- ✓ LC - 

4 Albizia lebbeck White Siras Fabaceae ✓ ✓ - - 

5 Albizia procera Kala Siras Fabaceae ✓ ✓ - - 

6 Anthocephalus 
cadamba 

Kadam Rubiaceae - ✓ - - 

7 Alstonia 
scholaris 

Saptaparni Apocynaceae - ✓ LR/L
C 

- 

8 Areca catechu Areca palm  Arecaceae - ✓ - - 

9 Azadirachta 
indica 

Neem Meliaceae - ✓ - - 

10 Bauhinia 
variegata 

Kachnar Fabaceae - ✓ LC - 

11 Bombax ceiba Semal Bombacacea
e 

✓ ✓ - - 

12  Bridelia retusa Tretashing Euphorbiace
ae 

✓ ✓ - - 

13 Calicarpa 
arborea 

Beautyberry 
Tree 

Verbenaceae
  

- ✓ - - 

14 Cassia  fistula Amaltas Fabaceae - ✓ - - 

15 Celtis tetrandra Khari Ulmaceae ✓ ✓ - - 

16 Cycas 
pectinata 

Thakal Cycadaceae - ✓ VU - 

17 Dalbergia sisoo Sissoo Fabaceae - ✓ - - 

18 Delonix regia Gulmohar Fabaceae - ✓ LC - 

19 Duabanga 
grandiflora 

lampati Lythraceae - ✓ - - 

20 Erythrina indica Coral Tree Fabaceae - ✓ LC - 

21 Eucalyptus sp. Nilgiri Myrtaceae ✓ - - - 

22 Ficus 
bengalensis 

Bargad Moraceae - ✓ - - 

23 Ficus hookri Nebharo Moraceae ✓ ✓ - - 

24 Ficus racemosa Umro Moraceae - ✓ - - 

25 Ficus religiosa Piplo Moraceae - ✓ - - 

26 Garuga pinnata Garuga Burseraceae - ✓ - - 

27 Mangifera 
indica 

Aam Anacardiacea
e 

- ✓ DD - 

28 Melia 
azadarach 

Bakain Meliaceae - ✓ - - 

29 Moringa 
oleifera 

Saragvo Moringaceae - ✓ - - 

30 Morus alba Shetur Moraceae - ✓ - - 

31 Pandanus 
furcatus 

Tarika Pandanacea
e 

- ✓ - - 
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32 Pentapanax 
leschenaultii 

Paanchpate Araliaceae ✓ ✓ LR/L
C 

- 

33 Polyalthia 
longifolia 

Ashoka Annonaceae - ✓ - - 

34 Pletophorum 
pterocarpum 

Gulmohar Fabaceae - ✓ - - 

35 Schima 
wallichii  

Schima Theaceae - ✓ - - 

36 Syzgium cumini Jambu Myrtaceae - ✓ - - 

37 Terminalia 
myriocarpa 

Panisaj  Combretace
ae 

- ✓ - - 

38 Tetramieles 
nudiflora 

Maina Kath Tetramelacea
e 

- ✓ - - 

39 Tectona 
grandis 

Sagwan Verbenaceae - ✓ - - 

40 Ziziphus 
mauritiana 

Bor Rhamnaceae ✓ ✓ - - 

SHRUBS   

1 Abutilon 
indicum 

 Indian Mallow Malvaceae ✓ ✓ - - 

2 Adhatoda 
vasica 

Adosa Acanthaceae ✓ ✓ - - 

3 Achyranthes 
aspera 

Latjeera Amaranthace
ae 

✓ ✓ - - 

4 Bambusa 
arundinacea 

Soh/ bans Poaceace - ✓ - - 

5 Calotropis 
gigantea 

Aak Apocynaceae ✓ ✓ - - 

6 Crotalaria 
spectabilis 

Rattle box Fabiaceae ✓ ✓ - - 

7 Dendrocalamus 
hamiltonii 

Tama bans Poaceae - ✓ - - 

8 Dendrocalamus 
hookri 

Pagshing Poaceae - ✓ - - 

9 Ephedra minuta Tshey Ephedraceae ✓ ✓ LC - 

10 Eupatorium 
odoratum 

Naamseeling/ 
Eupatorium 

Asteraceae ✓ ✓ - - 

11 Ipomea 
fistulosa 

Beshram Convolvulace
ae 

✓ - - - 

12 Jatropha 
curcas 

Ratanjyot Euphorbiace
ae 

- ✓ - - 

13 Lantana 
camara 

Lantana Verbenaceae ✓ ✓ - - 

14 Ricinus 
communis 

Arand Euphorbiace
ae 

✓ ✓ - - 

15 Sida acuta Chikan Malvaceae ✓ ✓ - - 

16 Sida cordifolia Khareti Malvaceae ✓ ✓ - - 

17 Triumfetta 
rhomboidea 

Thinjhira Malvaceae ✓ ✓ - - 

18 Zizyphus 
nummularia 

Jhahrberi Rhamnaceae ✓ ✓ - - 

HERBS   

1 Acmella 
oleracea 

Akarkara Asteraceae ✓ - - - 

2 Aerva lanata Mountain 
knotgrass 

Amaranthace
ae 

✓ ✓ - - 

3 Alternanthera 
pungens 

 Khaki Weed Amaranthace
ae 

✓ ✓ - - 
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4 Amaranthus 
viridis 

Chaulai Amaranthace
ae 

✓ ✓ - - 

5 Amaranthus 
hybridus 

Mamja Amaranthace
ae 

✓ ✓ - - 

6 Anagallis 
arvensis 

Neel Primulaceae - ✓ - - 

7 Argemone 
mexicana 

Darudi Papaveracea
e 

✓ ✓ - - 

8 Blumea lacera JangliMuli Asteraceae ✓ - - - 

9 Borreria 
articularis 

Madanaghanti Rubiaceae ✓ - - - 

10 Boerhavia 
diffusa 

Punarnava Nyctaginacea
e 

- ✓ - - 

11 Boehmeria 
macrophylla 

 False nettle Urticaceae ✓ ✓ - - 

12 Boehmeria 
platyphylla 

Bichua Urticaceae ✓ ✓ - - 

13 Boehmeria 
ternifolia 

- Urticaceae ✓ ✓ - - 

14 Cannabis 
sativa 

Bhang Cannabacea
e 

✓ - - - 

15 Cassia tora Kasunda Fabaceae ✓ ✓ - - 

16 Centella 
asiatica 

Brahmi  Apiaceae  ✓ - LC - 

17 Chenopodium  
album 

Bathu Amaranthace
ae 

✓ ✓ - - 

18 Chenopodium 
ambrosioides 

Goosfoot Amaranthace
ae 

✓ - - - 

19 Chenopodium 
ficifolium 

Bathu Amaranthace
ae 

✓ ✓ - - 

20 Cirsium 
arvense 

Canada thistle Asteraceae ✓ - - - 

21 Corchorus 
olitorius 

Nalta Jute Malvaceae - ✓ - - 

22 Datura 
stramonium 

Dhatura Solanaceae ✓ ✓ - - 

23 Diplazium 
esculentum 

Vegitable Fern Athyriaceae ✓ ✓ LC - 

24 Eupatorium 
odoratum 

Bitter Bush Asteraceae ✓ ✓ - - 

25 Euphorbia hirta Snakeweed Euphorbiace
ae 

✓ ✓ -  

26 Euphorbia 
serrata 

Sawtooth spurg
e 

Euphorbiace
ae 

- ✓ - - 

27 Fragaria 
nubicola 

 Strawberry Rosaceae ✓ - - - 

28 Heracleum 
obtusifolium 

- Umbelliferae ✓ - - - 

29 Launaea 
procumbens 

Angigobi Asteraceae ✓ - - - 

30 Leucas ciliata Ngoi-
phrogpa/Kubi 

Lamiaceae ✓ - - - 

31 Malvestrum 
coromandelian
um 

Kharenti Malvaceae ✓ ✓ - - 

32 Marsilea minuta Waterclover Marsileaceae ✓  - - 

33 Mimosa pudica Shame plant Fabiaceae - ✓ - - 

34 Parthenium Congress Asteraceae ✓ ✓ - - 
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hysterophorus Grass 

35 Plantago 
depressa 

Tasoma/ 
Isabgol 

Plantaginace
ae 

✓ - - - 

36 Polygonum 
molle 

Sikkim 
Knotweed 

Polygonacea
e 

✓ - - - 

37 Rotale 
rotundifolia 

Dwarf rotala Lythraceae ✓ - - - 

38 Rumex 
nepalensis 

Janglipalak Polygonacea
e 

✓ - - - 

39 Silene 
conoidea 

Weed silene Caryophyllac
eae 

✓ ✓ - - 

40 Solanum 
indicum 

Kantakari Solanaceae ✓ ✓ - - 

41 Solanum 
nigrum 

Makoi Solanaceae ✓ ✓ - - 

42 Sonchus asper  Sowthistle Asteraceae  ✓ - - 

43 Tephrosia 
purpurea 

Wild indigo Fabaceae ✓ ✓ - - 

44 Tridax 
procumbens 

Khal-muriya Asteraceae ✓ ✓ - - 

45 Urena lobata Bachita Malvaceae ✓ ✓ - - 

46 Xanthium 
indicum 

ChhotaGokhru Solanaceae ✓ ✓ - - 

CLIMBERS   

1 Asparagus 
racemosus 

Shatavari Asparagacea
e 

- ✓ - - 

2 Coccinia 
grandis 

 Ivy gourd Cucurbitacea
e 

✓ ✓ - - 

3 Convolvulus 
arvensis 

Bind weed Convolvulace
ae 

✓ - - - 

4 Croton 
caudatus 

Ranhuli Euphorbiace
ae 

✓ ✓ - - 

5 Cuscuta reflexa Dodder Convolvulace
ae 

- ✓ - - 

6 Dioscorea alata Yam Dioscoreacea
e 

✓ - - - 

7 Momordica 
charantia 

Bitter cucumber Cucurbitacea
e 

- ✓ - - 

8 Tinospora 
cordifolia 

Giloy Menispermac
eae 

- ✓ - - 

GRASSES   

9 Brachiaria 
reptans 

Running grass Poaceae ✓ ✓ LC - 

10 Cyndon 
dactylon 

Dub Poaceae ✓ ✓ - - 

11 Dichanthium 
annulatum 

Karad Poaceae ✓ - - - 

12 Digitaria ciliaris Southern 
crabgrass 

Poaceae ✓ - - - 

13 Digitaria 
sanguinalis 

Hairy crabgrass Poaceae ✓ - - - 

14 Heteropogon 
contortus 

Sukhala Poaceae ✓ - - - 

15 Saccharum 
arundinaceum 

Devil 
sugarcane 

Poaceae ✓ ✓ - - 

16 Saccharum 
spontaneum  

Kaans Poaceae ✓ ✓ LC - 

17 Thysanolaena Bamboo grass  Poaceae ✓ ✓ - - 
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maxima 

LR- low Risk; LC- Least Concern; DD – Data deficient; VU-Vulnerable; EN- Endangered; (-  )This taxon has 
not yet been assessed for the IUCN Red List 
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Appendix 25: Faunal Species at Core and Buffer zones 

Table 9-36: Faunal Species at Core and Buffer Zones 

S. 
No. 

Scientific Name Common 
Name 

Core 
Zone 

Buffer Zone IUCN 
status 

FNCR 
Status 

MAMMALS   

1 Bos frontalis Mithun ✓  VU - 

2 Muntiacus muntjak Barking Deer ✓ ✓ LC - 

3 Elephas maximus Asian Elephant  Visitor in 
Buffer zone 

EN Schedule I 

4 Macaca Mulatta Rhesus Monkey ✓ ✓ LC - 

5 Sus scrofa Wild Boar  ✓ LC - 

6 Panthera pardus Leopard  ✓ VU Schedule I 

AMPHIBIAN   

1 Bufo melanostictus Toad ✓ - LC - 

BIRDS   

1 Acredotheres tristis Common Myna ✓ ✓ LC - 

2 Columba livia Blue Rock 
Pigeon 

✓ ✓ LC - 

3 Copsychus saularis Magpie Robin ✓ ✓ LC - 

4 Corvus splendens Common Crow ✓ ✓ LC - 

5 Ictinaetus 
malayensis 

Black Eagle ✓ ✓ LC - 

6 Egretta garzetta Little Egret ✓ - LC - 

7 Halcyon smyrensis White Breasted 
Kingfisher 

- ✓ LC - 

8 Megalaima asiatica Bluethroated 
barbet 

✓ - LC - 

9 Motacilla alba  White wagtail ✓ ✓ LC - 

10 Passer domesticus House Sparrow ✓ ✓ LC - 

11 Pericrocotus 
flammeus 

Scarlet minivet ✓ ✓ LC - 

12 Phalacrocorax niger Little Cormorant ✓ - LC - 

13 Pycnonotus cafer Red vented 
Bulbul 

- ✓ LC - 

14 Hypsipetes 
leucocephalus 

Black Bulbul ✓ ✓ LC - 

15 Saxicola ferrea Grey bushchat - ✓ LC - 

16 Streptoplia chinensis Spotted Dove - ✓ LC - 

17 Sturnus contra  Pied Myna ✓ - LC - 

18 Tadorna ferruginea Ruddy 
Shelduck 

✓ - LC - 

19 Vanellus duvaucelli River  Lapwing ✓ - NT - 
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Table 9-37: Populations of Important Bird and Biodiversity Area (IBA) trigger species.  

Year of most recent IBA criteria assessment: 2004  

Species Season Year(s) 
of 
estimate 

Population 
estimate 

IBA 
Criteria 
Triggered 

Core 
Zone 

Buffer 
Zone 

IUCN 
Status 

FNCR 
Status 

Bengal 
Florican Houbaropsis 
bengalensis  

resident 2004 present A1 ✓ - CR - 

Lesser 
Adjutant Leptoptilos 
javanicus  

resident 2004 present A1 ✓ - VU - 

Pallas's Fish-
eagle Haliaeetus 
leucoryphus  

resident 2004 present A1 ✓ - VU Schedule 
I 

Lesser Kestrel Falco 
naumanni  

passage 2004 present A1 ✓ - LC - 

Black-breasted 
Parrotbill Paradoxornis 
flavirostris  

resident 2004 present A1, A2 ✓ - VU - 

Finn's Weaver Ploceus 
megarhynchus  

resident 2004 present A1 ✓ - VU - 

Note: This table presents the IBA criteria triggered and the species that triggered then at the time of 
assessment, the current IUCN Red List category may vary from that which was in place at that time.  
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Appendix 26: The overall approach towards the study of soil conservation  

 

Table 9-38: Overall approach towards the study of soil conservation  

Sampling Parameters Analytical 
Equipment 

Methodology Remarks 

Porosity - IS: 2720 Part 7 Trial pit method for 
topsoil sample 
collection; disturbed 
samples 

Water holding capacity Keen Apparatus HMSO, UK 
Permeability - IS: 2720 Part 

17 
Moisture content Electronic Balance IS: 2720 Part 2 
Texture - IS: 2720 Part 4 
Particle size 
Distribution 

Glass wares IS: 2720 Part 4 5% Leachate to be 
made and analyzed 
as per APHA, 
“Standard Methods” 
All method numbers 
are as per APHA 
“Standard Methods” 
(21st edition, 2005) 

Cation Exchange 
Capacity 

Centrifuge IS: 2720 Part 
24 (1976) 

SAR F. Photometer (Na, 
K); Titration ( Ca & 
Mg) 

Calculation 

pH pH Meter 4500 H+B 
Electrical Conductivity Conductivity Meter As per IS 

14767 -2000 
Calcium Glass wares 3500 Ca B 
Magnesium Glass Wares 3500 Mg B 

Sodium (Na) F.Photometer 3500 Na B 
Potassium F.Photometer 3500 K B 
Dry Bulk Density Glass wares 

Measuring 
cylinder, Balance 

IS: 2720-
29(1975) 

    Laboratory Method  

 
OC (Organic carbon) 

Glass wares IS 2720-22 
(1972) 

    Volumetric Method 

Total Nitrogen Glass wares IS 2720-22 
(1972) 

 
       Calculated  from  
        OC 

Available Phosphorus Spectro 
photometric 
Method 

Olsen et al. 
(1954) 

Extraction with O.5M 
NaHCO3, pH 8.5 

Available potassium F.Photometer Jackson (1973) Extraction with 
Neutral  N NH4OAC 
(ammonium acetate) 
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Appendix 27: Aquatic Sampling Photographs 
Primary Data Collection 

Photograph 9-7-Sampling photographs (1st season)  

 

 

Xenentodon cancila Macrobrachium sp. 

  

Anabas Sp. Heteropneustes fossilis 

  

Labeo sp. Cast net operation during sampling 

Photograph 9-8-Sampling photographs (2nd season)  
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Cyprinion semiplotum was captured in high 
velocity Amochhu 

Size and length of Cyprinion semiplotum was 
examined at site 

Labeo dyocheilus Xenentodon cancila  

Monopterus cuchia Chaca chaca 
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Heteropneustes fossilis Labeo calbasu 

Neolissochilus hexagonolepis Acanthocobitis  sp.  

  

Securicula gora Barilius bendelisis 
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Secondary Data from National Research Centre for Lake and Riverine Fisheries 
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Appendix 28: Soil Sampling Photographs 

Photograph 9-9: Soil Sampling Photographs (1st season- winter season) 
  

 

 

 

 

 

 

 

 

Photograph 9-10: Soil sampling Photos (2nd Season) 
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Appendix 29: Soil Analysis Result 

Table 9-39: Soil Analysis Result 

Sr. 
No 

Parameter Unit 
WINTER-2016 SUMMER-2016 

ST1 ST2 ST3 ST4 ST5 ST6 ST1 ST2 ST3 

1 Porosity % 45 37 41 47 50 51 48 56 50 

2 
Water 
Holding 
Capacity 

% 39.2 36.7 37.3 42.6 44.0 45.4 43.7 44.2 47.2 

3 
Permeabilit
y 

mm/h
r. 

41.4 62.3 48.6 36.4 28.1 20.2 27.3 24.5 20.2 

4 Particle Size Distribution    

a Sand % 81.1 97.8 90.6 77.1 66.2 56.8 77.3 73.6 58.8 

b Silt % 1.7 0.0 0.0 18.7 14.3 22.3 3.3 2.3 23.6 

C Clay % 17.2 2.2 9.4 9.2 19.4 20.9 19.4 24.2 17.9 

5 Texture -- 

Loa
my 
san
d 

San
dy 

San
dy 

Loa
my 
san
d 

San
dy 
loa
m 

San
dy 
loa
m 

San
dy  
clay 
loa
m 

San
dy 
loa
m 

San
dy 
loa
m 

6 
Bulk 
Density 

g/cm
3 

1.28 1.26 1.28 1.27 1.43 1.05 - - - 

7 
Cation 
Exchange 
capacity 

meq/
100g
m 

8.08 6.02 7.60 8.90 
12.3
0 

5.60 
16.3
0 

17.8 
15.1
0 

8 
Electrical 
Conductivit
y 

dS/m 
0.17
4 

0.11
6 

0.12
8 

0.17
4 

1.62
0 

0.14
8 

0.12
8 

0.11
7 

0.13
2 

9 
Exchangea
ble Sodium 

% <0.1 
<0.
1 

0.37 0.58 
<0.
1 

<0.
1 

<0.
1 

<0.
1 

<0.
1 

10 pH  7.12 6.95 7.15 7.48 6.01 6.69 7.25 7.42 7.36 

11 
OC(Organi
c carbon) 

% 0.15 0.41 0.24 0.85 0.82 1.41 0.99 0.77 0.90 

12 Total-N 
Kg/h
a 

296 799 479 
165
0 

158
1 

287
6 

195
3 

148
5 

174
7 

13 
Available-
P2O5 

Kg/h
a 

10.1
1 

7.90 6.10 9.70 
14.1
0 

23.2
0 

- - - 

14 
Available-
K2O 

Kg/h
a 

75 49 
76.2
0 

51.2
0 

62.2
2 

81.3
3 

- - - 

15 Calcium g/kg 0.13 0.05 0.19 0.22 0.48 0.13 0.10 0.22 0.19 

16 Magnesium g/kg 0.55 0.21 0.22 0.25 0.87 0.12 0.14 0.36 0.22 

17 Sodium g/kg 0.37 0.26 0.43 0.52 0.31 0.31 0.20 0.20 0.20 

18 Potassium g/kg 0.01 0.01 0.01 0.07 0.01 0.02 0.04 0.03 0.03 
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Appendix 30: The overall approach towards the study of Socio-Economic 

 

The methodology adopted for conducting socio-economics study: discussion with local authorities, 
observations, site visit. It also involves the qualitative and quantitative data collection in field through 
discussions and consultations with various stakeholders, data analysis and reporting. The data collection 
methodology for socio-economics is carried out as a two way process in three purposes: 

To inform and sensitize the stakeholders or respondents about the Project. 

To obtain their views about the Project. 

To understand existing social conditions, availability of infrastructure and basic services on ground. 

This requires rigorous methods to gather data and record views of all major stakeholder groups. The two 
data collection methods adopted includes various stakeholders as identified below: 

 One-to-one interactions with various stakeholders 

 Focus Group Discussions 

The following activities are carried out as part of the socio economics study.  

 Understanding the Project 

 Identifying Information/ Secondary Data requirement and their sources 

 One to One Interactions 

 Focus Group Discussion 

 Conducting Scoping through Primary Data Collection 

 Data Analysis of Socio Economic Profile of Baseline condition 

 Inferences derived for  
Demographic –Population, Gender distribution 
Socio Economic - Family size, Family Income, Housing Typology, Services, 

 Other Social Issues (Non Safeguard issues) - Poverty, Gender, Labour, Vulnerable population 

 Awareness, perception, expectation and suggestion about ALDTP from the stakeholders 

 Identification and Assessment of Impact 

 Mitigation measures 
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Appendix 31: Public Consultation and Information Disclosure 

The consultations with stakeholders were carried out throughout EIA study particularly during gathering 
primary and secondary data. The official consultation meetings was held 2 times in Phuentsholing on 28th 
October 2016 and on 31st January 2017.  

Detail Agenda, Issues discussed and list of participants are attached below 
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Presentation and stakeholders’ meeting on Hydrology and Hydraulic study of ALDTP 

List of participants and photos will be made available in request basis 



EIA for Amochhu Land Development and Township Project      

393 

   



EIA for Amochhu Land Development and Township Project      

394 

 



EIA for Amochhu Land Development and Township Project      

395 

 

 

 

 

 

 

 



EIA for Amochhu Land Development and Township Project      

396 

 

 

 

 

 

 



EIA for Amochhu Land Development and Township Project      

397 

 

 

 

  



EIA for Amochhu Land Development and Township Project      

398 

  



EIA for Amochhu Land Development and Township Project      

399 

  



EIA for Amochhu Land Development and Township Project      

400 

 





EIA for Amochhu Land Development and Township Project      

402 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 32: 

Air Quality Modelling Assessment of 
ALDTP  



EIA for Amochhu Land Development and Township Project      

403 

Appendix 32: Air Quality Modelling Assessment of ALDTP 

 

Selection of model type: 

Air quality modelling for industrial, mining and related sources is effective way of promoting sustainable 
development and minimizes emissions to the atmosphere. The ALDTP is expected to generate pollutants, 
especially in the form of particulate matter. Generation will be from pre-construction stage, equipment 
mobilization, construction stage including various sub activities.  Operational stage is also expected to 
generate air pollutants due to increase in vehicular movement.  

During construction, it is anticipated that dust will be generated from different sites and activities although 
they cannot be classified as point or line sources. Line sources onsite would include movement of heavy 
goods vehicles along unpaved roads and such movements would also be construction site specific. Thus, 
an air quality model that will do justice to this project would be that, which caters to an unspecific emission 
over the entire area and will include all point and line sources. 

The Inputs required for air quality modelling will include: 

 Source and emission details 

 Site specific meteorology data- Wind speed and Direction 

 Receptor area- Cartesian grid   

 

About the Software: 

The American Meteorological Society/Environmental Protection Agency Regulatory Model Improvement 
Committee (AERMIC) was formed to introduce state-of-the-art modelling concepts into the EPA's air quality 
models. Through AERMIC, a modelling system, AERMOD, was introduced that incorporated air dispersion 
based on planetary boundary layer turbulence structure and scaling concepts, including treatment of both 
surface and elevated sources, and both simple and complex terrain. 

AMS/EPA Regulatory Model (AERMOD) is a steady-state plume model. It is designed to apply to source 
releases and meteorological conditions that can be assumed to be steady over individual modelling periods 
(typically one hour or less). AERMOD has been designed to handle the computation of pollutant impacts in 
both flat and complex terrain within the same modelling framework. In fact, with the AERMOD structure, 
there is no need for the specification of terrain type (flat, simple, or complex) relative to stack height since 
receptors at all elevations are handled with the same general methodology. To define the form of the 
AERMOD concentration equations, it is necessary to simultaneously discuss the handling of terrain. 

AERMET is an input data processor that is one of the regulatory components of the AERMOD modelling 
system. It incorporates air dispersion based on planetary boundary layer turbulence structure and scaling 
concepts.  

 

Meteorological Parameters 

Surface meteorological data at project site was collected for two season (December-February, 2016 and 
March-May 2016). The hourly meteorological data considered during this period were: 

 Wind speed; 

 Wind Direction; 

 Ambient atmospheric temperature; 

 Cloud cover; 

 Relative Humidity; 

 Precipitation; 

 Following parameters were considered for dispersion modeling – Point source: 

 Quantity of fuel; 

 Emission rate of pollutants; 

 Stack; 

 Internal diameter at top of stack; 

 Height of stack; 

 Exit gas velocity; 
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 Exit gas temperature 

Following parameters were considered for dispersion modeling –Line source: 

 Length of road 

 Width of road 

 Silt content % 

 Truck trip/day 

 Vehicle movement per day 

 

SOURCE OF EMISSION 

Construction stage 

Line Source: Emissions from the Movement of trucks for transportation of filling material from selected 
mine during construction stage were analyzed for their impacts on sensitive receptors using the ISCST 3 of 
the United States Environmental Protection Agency (USEPA). The line source algorithm is used. The input 
parameters used are given in below Table 9-40. 

 

Table 9-40: Input data for line source modelling 

Type of 
Road 

Length of 
Road (km) 

Width of 
road (m) 

Silt Content  
(%) 

No. of 
Trucks/day 

TSPM Emission  
(gm/sec per m2) 

Paved  ~1.15 6.0  5.5 250 0.00000375 

Unpaved  
(Zone A + 
B) 

~3.0 6.0 10 250 0.00000330 

Unpaved  
(Zone C) 

~4.5 6.0 5 250 0.00000203 

Volume Source is not considered assuming that crushed gravels from mine site will be transported at 
construction site. Area source is not considered as there is no area source. 

Operation stage 

Point Source: 

The stack details along with emission rate of Pollutants are given as Table 9-41. 

 

Table 9-41: Stack details and emission rate of pollutants 

Sta
ck 
No. 

Stack 
Attached to 

Capaci
ty  

Sta
ck 
Ht., 
m 

Fue
l 
Use
d 

Fuel 
Consumpt
ion 
(Kg/Hr.) 

SO2 
Emitte
d, 
gm/se
c 

PM 
Emitte
d, 
gm/se
c 

NOx 
Emitte
d, 
gm/s 

C1 C2 C3 C4 C10 C11 C15 C20 C23 

Sub Station: 1 

1  DG sets- 
Working 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

2  DG sets- 
Standby 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

Sub Station: 2 

1  DG sets- 
Working 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

2  DG sets- 
Standby 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

Sub Station: 3 

1  DG sets- 315 30 ULS 55.04 0.0005 0.002 0.28 
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Working KVA D 

2  DG sets- 
Standby 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

Sub Station: 4 

1  DG sets- 
Working 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

2  DG sets- 
Standby 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

Sub Station: 6 

1  DG sets- 
Working 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

2  DG sets- 
Standby 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

Sub Station: 7 

1  DG sets- 
Working 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

2  DG sets- 
Standby 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

Sub Station: 8 

1  DG sets- 
Working 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

2  DG sets- 
Standby 

315 
KVA 

30 ULS
D 

55.04 0.0005 0.002 0.28 

Assumption  

The dispersion modelling assumptions considered are as follows: 

 The emission rate for SO2 was calculated based on 0. 0015% Sulphur content in the ULSD 

 The emission rate for PM was calculated based on 0.01% ash content in the ULSD.  

 The emission rate for NOx was calculated based on MOEF&CC guideline for emission limit of 75 to 800 
KW DG sets. 

 The terrain of the study area was considered as FLAT. 

 Stability class was evaluated based on solar insulation and cloud cover. 

 The mathematical equations used for the dispersion modelling assumes that the earth surface acts as 
a perfect reflector of plume and physic-chemical processes such as dry and wet deposition and 
chemical transformation of pollutants are negligible. 

 Study has been conducted for winter season 1st March, 2016 – 31st May, 2016.  

 

Air Quality Dispersion Modelling Results  

Emission from line source during Construction stage 

Total Suspended Particulate MATTER (TSPM) 

The results of incremental GLC for Total Suspended Particulate Matter (TSPM) for the above mentioned 
emissions is given in Table 9-42  and & Table 9-43. The Isopleths for the same is given in Figure-9-21  and 
Figure 9-22.
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Table 9-42: Periodical 24 Hour Maximum Incremental GLC of TSPM from Filling Material Transportation by Truck from Mines in Zone A+B (Constructions stage) 

DIRECTION 

(DEGREES) 

DISTANCE (METERS) 

100 200 300 400 500 600 700 800 900 1000 2000 3000 4000 

10 2.4 2.7 2.0 1.5 1.4 1.5 1.5 1.6 1.6 1.6 2.2 4.2 4.0 

20 2.4 2.8 2.2 1.6 1.5 1.5 1.5 1.6 1.6 1.5 2.8 6.8 4.8 

30 2.4 2.8 2.3 1.8 1.6 1.6 1.5 1.6 1.6 1.6 3.6 15.2 7.4 

40 2.3 2.9 2.6 2.0 1.8 1.8 1.9 1.9 1.9 1.9 4.5 30.4 8.5 

50 2.2 2.9 2.8 2.2 1.9 1.8 1.9 1.9 2.0 2.0 5.7 74.4 19.5 

60 2.1 2.8 2.9 2.6 2.1 1.8 1.8 1.8 1.9 1.9 10.9 35.0 14.2 

70 2.0 2.5 2.9 2.9 2.7 2.3 1.9 1.8 1.9 1.9 10.0 37.2 21.5 

80 2.1 2.2 2.6 2.9 3.1 3.0 2.8 2.6 2.3 2.3 9.2 52.0 13.7 

90 2.1 2.1 2.2 2.3 2.6 2.9 3.1 3.3 3.5 3.7 9.7 61.0 13.6 

100 2.1 2.2 2.2 2.3 2.4 2.4 2.5 2.6 2.9 3.7 7.9 41.0 22.4 

110 2.1 2.2 2.3 2.5 2.6 2.8 2.9 2.9 3.2 3.6 7.1 20.9 11.0 

120 2.1 2.3 2.5 2.6 2.5 2.1 1.4 1.9 3.0 3.4 6.4 23.6 4.8 

130 2.1 2.4 2.5 2.2 1.4 1.3 1.2 1.7 2.6 3.2 5.7 22.0 5.4 

140 2.2 2.4 2.3 1.4 1.2 1.2 1.2 1.4 2.0 2.9 4.9 30.7 5.7 

150 2.2 2.4 1.9 1.2 1.1 1.2 1.2 1.2 1.6 2.1 3.8 12.5 24.3 

160 2.2 2.4 1.5 1.2 1.1 1.1 1.1 1.2 1.2 1.5 3.5 4.3 17.8 

170 2.3 2.3 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.2 2.6 3.0 3.8 

180 2.3 2.2 1.1 1.1 1.0 1.1 1.1 1.1 1.1 1.1 2.0 2.3 2.6 

190 2.2 2.2 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.1 1.3 1.4 1.9 

200 2.2 2.2 1.2 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.2 1.0 1.1 

210 2.2 2.2 1.4 1.1 1.1 1.0 1.0 1.0 1.0 1.0 0.9 1.0 0.8 
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220 2.2 2.3 1.7 1.1 1.1 1.1 1.0 1.0 1.0 1.0 0.8 0.7 0.7 

230 2.1 2.3 2.0 1.2 1.1 1.1 1.1 1.0 1.0 1.0 0.8 0.7 0.6 

240 2.1 2.2 2.2 1.7 1.1 1.1 1.0 1.0 0.9 0.9 0.7 0.6 0.5 

250 2.0 2.1 2.2 2.1 1.8 1.4 1.0 0.9 0.9 0.9 0.7 0.6 0.4 

260 2.0 2.0 2.1 2.1 2.1 2.0 1.9 1.7 1.4 1.2 0.6 0.6 0.5 

270 2.0 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.8 1.8 1.4 0.7 0.5 

280 2.0 1.9 1.9 1.8 1.8 1.7 1.7 1.6 1.6 1.6 1.3 0.9 0.8 

290 2.0 1.9 1.8 1.7 1.6 1.6 1.6 1.6 1.7 1.7 1.1 0.8 0.8 

300 1.9 1.8 1.9 1.9 1.9 1.9 1.7 1.5 1.4 1.3 1.0 0.9 0.9 

310 1.9 2.1 2.2 2.0 1.8 1.5 1.3 1.3 1.3 1.3 1.0 1.1 2.2 

320 1.9 2.3 2.2 1.8 1.4 1.3 1.3 1.3 1.3 1.4 1.2 2.1 1.1 

330 2.1 2.5 2.1 1.5 1.4 1.3 1.3 1.4 1.4 1.4 1.7 1.8 1.6 

340 2.2 2.6 2.0 1.4 1.4 1.4 1.4 1.4 1.5 1.6 1.4 1.6 1.3 

350 2.3 2.6 1.9 1.4 1.4 1.4 1.4 1.4 1.7 1.8 1.6 2.5 2.8 

360 2.4 2.6 1.9 1.4 1.4 1.4 1.4 1.5 1.7 1.8 2.5 2.1 2.3 

              

              

              

              

              

              

Figure-9-21: Isopleth of 24 Hour Maximum Incremental GLC of Total Suspended Particulate Matter (TSPM) from Filling Material Transportation by Truck from Mines 
in Zone A+B (Constructions stage) 
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Table 9-43 : Periodical 24 Hour Maximum Incremental GLC of Total Suspended Particulate Matter (TSPM) from Filling Material Transportation by Truck from Mines in 
Zone A+B (Constructions stage 

DIRECTION (DEGREES) DISTANCE (METERS) 

100 200 300 400 500 600 700 800 900 1000 2000 3000 4000 

10 2.4 2.7 2.0 1.5 1.4 1.5 1.5 1.6 1.6 1.6 2.2 4.2 4.0 

20 2.4 2.8 2.2 1.6 1.5 1.5 1.5 1.6 1.6 1.5 2.8 6.8 4.8 

30 2.4 2.8 2.3 1.8 1.6 1.6 1.5 1.6 1.6 1.6 3.6 15.2 7.4 

40 2.3 2.9 2.6 2.0 1.8 1.8 1.9 1.9 1.9 1.9 4.5 30.4 8.5 

50 2.2 2.9 2.8 2.2 1.9 1.8 1.9 1.9 2.0 2.0 5.7 74.4 19.5 

60 2.1 2.8 2.9 2.6 2.1 1.8 1.8 1.8 1.9 1.9 10.9 35.0 14.2 

70 2.0 2.5 2.9 2.9 2.7 2.3 1.9 1.8 1.9 1.9 10.0 37.2 21.5 

80 2.1 2.2 2.6 2.9 3.1 3.0 2.8 2.6 2.3 2.3 9.2 52.0 13.7 

90 2.1 2.1 2.2 2.3 2.6 2.9 3.1 3.3 3.5 3.7 9.7 61.0 13.6 

100 2.1 2.2 2.2 2.3 2.4 2.4 2.5 2.6 2.9 3.7 7.9 41.0 22.4 

110 2.1 2.2 2.3 2.5 2.6 2.8 2.9 2.9 3.2 3.6 7.1 20.9 11.0 

120 2.1 2.3 2.5 2.6 2.5 2.1 1.4 1.9 3.0 3.4 6.4 23.6 4.8 

130 2.1 2.4 2.5 2.2 1.4 1.3 1.2 1.7 2.6 3.2 5.7 22.0 5.4 

140 2.2 2.4 2.3 1.4 1.2 1.2 1.2 1.4 2.0 2.9 4.9 30.7 5.7 

150 2.2 2.4 1.9 1.2 1.1 1.2 1.2 1.2 1.6 2.1 3.8 12.5 24.3 

160 2.2 2.4 1.5 1.2 1.1 1.1 1.1 1.2 1.2 1.5 3.5 4.3 17.8 

170 2.3 2.3 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.2 2.6 3.0 3.8 

180 2.3 2.2 1.1 1.1 1.0 1.1 1.1 1.1 1.1 1.1 2.0 2.3 2.6 

190 2.2 2.2 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.1 1.3 1.4 1.9 

200 2.2 2.2 1.2 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.2 1.0 1.1 

210 2.2 2.2 1.4 1.1 1.1 1.0 1.0 1.0 1.0 1.0 0.9 1.0 0.8 
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220 2.2 2.3 1.7 1.1 1.1 1.1 1.0 1.0 1.0 1.0 0.8 0.7 0.7 

230 2.1 2.3 2.0 1.2 1.1 1.1 1.1 1.0 1.0 1.0 0.8 0.7 0.6 

240 2.1 2.2 2.2 1.7 1.1 1.1 1.0 1.0 0.9 0.9 0.7 0.6 0.5 

250 2.0 2.1 2.2 2.1 1.8 1.4 1.0 0.9 0.9 0.9 0.7 0.6 0.4 

260 2.0 2.0 2.1 2.1 2.1 2.0 1.9 1.7 1.4 1.2 0.6 0.6 0.5 

270 2.0 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.8 1.8 1.4 0.7 0.5 

280 2.0 1.9 1.9 1.8 1.8 1.7 1.7 1.6 1.6 1.6 1.3 0.9 0.8 

290 2.0 1.9 1.8 1.7 1.6 1.6 1.6 1.6 1.7 1.7 1.1 0.8 0.8 

300 1.9 1.8 1.9 1.9 1.9 1.9 1.7 1.5 1.4 1.3 1.0 0.9 0.9 

310 1.9 2.1 2.2 2.0 1.8 1.5 1.3 1.3 1.3 1.3 1.0 1.1 2.2 

320 1.9 2.3 2.2 1.8 1.4 1.3 1.3 1.3 1.3 1.4 1.2 2.1 1.1 

330 2.1 2.5 2.1 1.5 1.4 1.3 1.3 1.4 1.4 1.4 1.7 1.8 1.6 

340 2.2 2.6 2.0 1.4 1.4 1.4 1.4 1.4 1.5 1.6 1.4 1.6 1.3 

350 2.3 2.6 1.9 1.4 1.4 1.4 1.4 1.4 1.7 1.8 1.6 2.5 2.8 

360 2.4 2.6 1.9 1.4 1.4 1.4 1.4 1.5 1.7 1.8 2.5 2.1 2.3 

              

              

              

              

              

              

 

Figure 9-22:  Isopleth of 24 Hour Maximum Incremental GLC of Total Suspended Particulate Matter (TSPM) from Filling Material Transportation by Truck from 
Mines in Zone C (Constructions phase)  
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Emission from point source during operation stage 

Particulate Matter (PM10)  
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The results of incremental GLC for Particulate Matter (PM10-0) for the above mentioned emissions in Table 9-44 . The Isopleth for the same is given as Figure 
9-23. 

Table 9-44: Incremental GLC of Particulate Matter (PM10) from Flue Gas Stacks (Fuel-ULSD) (Operation stage)  
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Figure 9-23: Isopleth of Incremental GLC of Particulate Matter (PM10) from Flue Gas stacks (fuel-ULSD) (Operation stage) 
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Oxide of Sulphur (SO2) 

The results of incremental GLC for Oxides of Sulphur (SO2) for the above mentioned emissions in Table 9-46.  The Isopleth for the same is given as  

Figure 9-24. 

Table 9-45: Incremental GLC of Oxides of Sulphur Dioxide (SO2) from Flue Gas stacks (fuel-ULSD) (Operation stage) 
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Figure 9-24: isopleth of Incremental GLC of Oxides of Sulphur dioxide (SO2) from Flue Gas stacks (fuel-ULSD) (Operation stage) 
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Oxides of Nitrogen (NOx)  

The results of incremental GLC for Oxides of Nitrogen (NOx) for the above mentioned emissions in Table 9-46. The Isopleth for the same is given as Figure 9-25. 

Table 9-46: Incremental GLC of Oxides of Nitrogen (NOx) from Flue Gas stacks (fuel-HSD) (Operation stage)  

DIRECT
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DISTANCE (METERS) 
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0
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Figure 9-25: Isopleth for Incremental GLC of Oxides of Nitrogen (NOx) from Flue Gas stacks (fuel-ULSD) (Operation stage) 
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