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Appendix 16: Photographs showing Meteorological data collection

Photograph 9-3: Meteorological data collection.

Meteorological data collection
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Appendix 17: Compiled mean meteorological data

Autumn Season

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

Wind

Rela’giv_e Wind Direc’gion 8'(?\?; Rainfall
Hour Temp (°C) Humidity Speed (blowing Okraé) (mm)
(%) (m/sec) from) (

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 24 WSW 18.7 0.0
15 28.8 52.3 2.3 SW 18.9 0.0
16 26.4 64.0 25 SwW 15.6 0.0
17 24.4 72.8 21 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) ﬁﬁlritigify \é\ggg d Wind Direction Cloud Cover, Rainfall
(%) (m/sec) (blowing from) (Okras) (mm)

0 16.4 64.8 2.9 NE 54 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
11 221 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 23.4 481 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)

Wind

Relative Wind Direc’gion 8';\?; Rainfall,
Hour Temp (°C) Humidity Speed (blowing (Okraé) (mm)
(%) (m/sec) from)

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 41 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
21 251 57.7 2.6 NNE 4.0 0.0
22 245 58.8 2.6 NNE 6.5 0.0
23 24.0 59.2 2.3 NNE 51 0.1
Average 25.4 55.3 1.7 NNE 11.9 0
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Appendix 18: Ambient Air Quality Monitoring Photographs

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

. . Filter Paper shown to DHI — Infra representatives
AAT - Qutside of river after AAQM sampling near STP AA2

AA3 — Near Mobile Tower AA4 — Chamkuna Village

AAS5 — Torsa tar village AA6 — Near Bridge
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Photograph 9-5: Ambient Air Quality Monitoring Photographs (2nd Season - spring)

AA3 — Nr Mobile Tower AA4 — Chamkuna Village

AAS5 — Torsatar Village AA6 — Near Bridge

Photograph 9-6: Photographs of the laboratory
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2015408 ¢ 171

Lab set up Lab set up for analysis
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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 QAQ-M Location Area TSPM | SPM | PM10 | PM25 | SO2 NOx co
tation No. Category Maximum Permissible Limits in pg/m3
Time 24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr.
weighted
ENVIRONMENTAL STANDARDS f\\éeratg? | Avg - Avg - Avg Avg Avg
. . . ndustri
2332?325232‘12?&‘%'&?&'"'ss'°" Area 2 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000
i‘:::"'"e 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 AAO1 Near C Zone Mixed Area 231 161 70 22 5.0 12.2 <1142
3 11/01/16 AAO1 Near C Zone Mixed Area 213 152 61 34 7.1 12.3 1158
4 12/01/16 AAO1 Near C Zone Mixed Area 121 77 45 21 5.0 10.2 <1142
5 15/01/16 AAO1 Near C Zone Mixed Area 153 95 58 22 7.2 10.5 <1142
6 16/01/16 AAO1 Near C Zone Mixed Area 200 123 77 32 10.1 9.1 <1142
7 18/01/16 AAO1 Near C Zone Mixed Area 205 140 64 29 11.5 16.1 1183
8 19/01/16 AAO01 Near C Zone Mixed Area 161 96 65 26 10.9 13.3 <1142
9 25/01/16 AAO1 Near C Zone Mixed Area 109 66 42 18 7.0 18.1 <1142
10 26/01/16 AAO1 Near C Zone Mixed Area 165 115 50 23 10.4 17.9 <1142
11 29/01/16 AAO01 Near C Zone Mixed Area 186 131 55 24 194 19.8 1210
12 30/01/16 AAO1 Near C Zone Mixed Area 139 93 46 16 2.6 19.0 <1142
13 04/02/16 AAO1 Near C Zone Mixed Area 165 112 54 30 6.3 9.1 <1142
14 05/02/16 AAO01 Near C Zone Mixed Area 165 98 67 41 53 10.5 <1142
15 19/02/16 AAO01 Near C Zone Mixed Area 162 94 68 32 4.9 10.9 -
16 20/02/16 AAO1 Near C Zone Mixed Area 145 97 48 36 5.4 9.4 <1142
17 22/02/16 AAO01 Near C Zone Mixed Area 150 95 55 36 5.3 11.5 <1142
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TSPM \ SPM | PM10

SN. Date QAQ.M Location aed : = — _PMZ'S 502 NOx co
tation No. Category Maximum Permissible Limits in pg/m3
Time 24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr.
weighted
ENVIRONMENTAL STANDARDS Average Avg - Avg | - Avg Avg Avg
National Environmental Commission Industrial 500 NS 200 NS 120 120 5000
Royal Government of Bhutan Area
November 2010 Mixed Area 200 NS 100 NS 80 80 2000
i‘:::"i"e 100 NS 75 NS 30 30 1000
18 23/02/16 AAO1 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 52 <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 52 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 9.9 144 <1142
16 13/01/16 AA02 Near STP Mixed Area 154 86 68 36 12.6 13.1 <1142
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TSPM \ SPM | PM10

SN. Date QAQ.M Location aed PM2.5 502 NOx co
tation No. Category Maximum Permissible Limits in pg/m3
Time 24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr.
weighted
ENVIRONMENTAL STANDARDS f\\aeratg? | Avg - Avg - Avg Avg Avg
:z;;grgﬁg:’m:nmf;tg'h%‘mm'55'0" Area O 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000
i‘:::"i"e 100 NS 75 NS 30 30 1000
17 14/01/16 AAO02 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 1.7 <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 AAO03 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 AAO03 Nr Mobile Tower Mixed Area -- -- 109 28 4.7 7.3 <1142
6 17/12/15 AAOQ3 Nr Mobile Tower Mixed Area -- -- 95 26 21 4.2 <1142
7 21/12/15 AA03 Nr Mobile Tower Mixed Area -- -- 158 55 3.8 5.1 1283
8 22/12/15 AAO3 Nr Mobile Tower Mixed Area -- -- 100 24 5.7 8.3 <1142
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TSPM \ SPM | PM10

SN. Date QAQ.M Location A - —— — _PM2'5 502 NOx co
tation No. Category Maximum Permissible Limits in pg/m3
Time 24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr.
weighted
ENVIRONMENTAL STANDARDS Average Avg - Avg | - Avg Avg Avg
National Environmental Commission Industrial 500 NS 200 NS 120 120 5000
Royal Government of Bhutan Area
November 2010 Mixed Area 200 NS 100 NS 80 80 2000
i‘:::"i"e 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 25 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 57 9.5 1290
24 26/02/16 AAO3 Nr Mobile Tower Mixed Area 289 179 110 39 5.8 13.4 <1142
25 27/02/16 AAO3 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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TSPM \ SPM | PM10

SN. Date QAQ.M Location Gl PM2.5 S02 NOx co
tation No. Category Maximum Permissible Limits in pg/m3
Time 24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr.
weighted
ENVIRONMENTAL STANDARDS f\\aeratg? | Avg - Avg - Avg Avg Avg
:z;;grgﬁg:’m:nmf;tg'h%‘mm'55'0" Area O 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000
i‘:::"i"e 100 NS 75 NS 30 30 1000
2 12/02/15 AAO4 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 21 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 57 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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TSPM \ SPM | PM10

SN. Date QAQ.M Location Gl PM2.5 S02 NOx co
tation No. Category Maximum Permissible Limits in pg/m3
Time 24 Hr. NS 24 Hr. NS 24 Hr. 24 Hr. 8 Hr.
weighted
ENVIRONMENTAL STANDARDS f\\aeratg? | Avg - Avg - Avg Avg Avg
:z;;grgﬁg:’m:nmf;tg'h%‘mm'55'0" Area O 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000
i‘:::"i"e 100 NS 75 NS 30 30 1000
21 02/06/16 AAO4 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 AAOQ5 Torsa Tar Village Mixed Area 169 118 51 14 1.8 3.8 <1142
10 01/01/16 AAOQ5 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 AAO5 Torsa Tar Village Mixed Area 216 125 91 32 9.6 13.2 <1142
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TSPM \ SPM | PM10

SN. Date QAQ.M Location Gl - —— — _PMZ'S S02 NOx co
tation No. Category Maximum Permissible Limits in pg/m3

Time 24 Hr. NS 24Hr. | NS 24Hr. | 24Hr.| 8Hr.

weighted
ENVIRONMENTAL STANDARDS f\\aeratg? | Avg - Avg - Avg Avg Avg
:z;;grgﬁg:’m:nmf;tg'h%‘mm'55'0" Area O 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000

i‘:::"i"e 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 AAO06 Near Bridge Mixed Area 118 76 42 18 3.3 6.3 <1142
4 08/01/16 AAO06 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 AAO06 Near Bridge Mixed Area 142 86 56 26 10.2 15.8 <1142
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TSPM \ SPM | PM10

SN. Date AAQ.M Location aed PM2.5 502 NOx co
Station No. Category Maximum Permissible Limits in pg/m3

Time 24 Hr. NS 24Hr. | NS 24Hr. | 24Hr.| 8Hr.

weighted
ENVIRONMENTAL STANDARDS f\\aeratg? | Avg - Avg - Avg Avg Avg
:g;;grgﬁg:’m:nmf;tg'h%‘mm'55'0" Area O 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000

i‘:::"i"e 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 AAO06 Near Bridge Mixed Area 117 69 48 19 141 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 AA0B Near Bridge Mixed Area 150 94 56 17 1.9 3.1 <1142
18 22/02/16 AA0B 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 QAQ-M Location Area TSPM | SPM | PM10 | PM25 | S02 NOx co
tation No. Category Maximum Permissible Limits in pg/m3

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

weighted
ENVIRONMENTAL STANDARDS i‘\\;eratg? | Avg - Avg - Avg Avg Avg

. . . - o

gzggrg'oﬁgl’lmgnmte:ftgh%‘t’;m'55'0" area 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000

i‘:::'“"e 100 NS 75 NS 30 30 1000
1 07.03.2016 AAO1 Near C Zone Mixed Area 156 94 62 18 4.7 6.9 <1142
2 08.03.2016 AAO1 Near C Zone Mixed Area 155 90 65 22 4.8 9.3 <1142
3 15.03.2016 AAO1 Near C Zone Mixed Area 195 108 87 21 5.3 11.7 <1142
4 16.03.2016 AAO1 Near C Zone Mixed Area 146 83 63 17 6.4 10.5 <1142
5 23.03.2016 AAO1 Near C Zone Mixed Area 187 101 85 50 7.3 11.9 <1142
6 24.03.2016 AAO1 Near C Zone Mixed Area 127 85 42 24 6.2 11.8 <1142
7 30.03.2016 AAO1 Near C Zone Mixed Area 176 104 72 29 7.6 12.6 <1142
8 31.03.2016 AAO1 Near C Zone Mixed Area 210 139 71 17 7.8 10.5 <1142
9 06.04.2016 AAO1 Near C Zone Mixed Area 136 82 54 20 7.73 9.82 <1142
10 07.04.2016 AAO1 Near C Zone Mixed Area 159 97 62 35 6.61 12.68 <1142
11 13.04.2016 AAO1 Near C Zone Mixed Area 153 93 60 25 7.31 13.03 <1142
12 14.04.2016 AAO1 Near C Zone Mixed Area 161 100 61 23 7.69 10.92 <1142
13 20.04.2016 AAO1 Near C Zone Mixed Area 139 80 59 24 8.08 11.10 <1142
14 21.04.2016 AAO01 Near C Zone Mixed Area 143 94 50 28 7.98 15.50 <1142
15 27.04.2016 AAO1 Near C Zone Mixed Area 150 96 54 21 8.70 14.19 <1142
16 28.04.2016 AAO1 Near C Zone Mixed Area 144 101 43 32 9.13 13.67 <1142
17 06.05.2016 AAO1 Near C Zone Mixed Area 166 116 50 46 9.9 12.0 <1142
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TSPM | SPM | PM10

SN. Date AAQ.M Location s PM2.5 502 NOx co
Station No. Category Maximum Permissible Limits in pg/m3

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

weighted
ENVIRONMENTAL STANDARDS i‘\\;eratg? | Avg - Avg - Avg Avg Avg
:z;;grgﬁg:’m:nmte;tghi‘:;m'55'0" area 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000

i‘:::i“"e 100 NS 75 NS 30 30 1000
18 07.05.2016 AAO1 Near C Zone Mixed Area 161 110 51 47 9.3 11.6 <1142
19 13.05.2016 AAO1 Near C Zone Mixed Area 162 109 53 33 9.9 15.0 <1142
20 14.05.2016 AAO1 Near C Zone Mixed Area 160 111 49 43 8.5 13.2 <1142
21 20.05.2016 AAO01 Near C Zone Mixed Area 147 102 45 38 9.7 134 <1142
22 21.05.2016 AAO01 Near C Zone Mixed Area 172 117 55 36 6.9 13.6 <1142
23 27.05.2016 AAO1 Near C Zone Mixed Area 148 101 47 36 7.5 12.0 <1142
24 28.05.2016 AAO01 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 7.2 111 <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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TSPM | SPM | PM10

SN. Date QAQ.M Location A PM2.5 S02 NOx co
tation No. Category Maximum Permissible Limits in pg/m3

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

weighted
ENVIRONMENTAL STANDARDS i‘\\;era?? | Avg - Avg - Avg Avg Avg
:g;;grgﬁg:’m:nmte;tgh%‘:;m'55'0" area 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000

i‘:::i“"e 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 AAO03 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 AAO03 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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TSPM | SPM | PM10

SN. Date QAQ.M Location A PM2.5 S02 NOx co
tation No. Category Maximum Permissible Limits in pg/m3

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

weighted
ENVIRONMENTAL STANDARDS i‘\\;era?? | Avg - Avg - Avg Avg Avg
:g;;grgﬁg:’m:nmte;tgh%‘:;m'55'0" area 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000

i‘:::i“"e 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 29 111 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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TSPM | SPM | PM10

SN. Date QAQ.M Location A PM2.5 S02 NOx co
tation No. Category Maximum Permissible Limits in pg/m3

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

weighted
ENVIRONMENTAL STANDARDS i‘\\;era?? | Avg - Avg - Avg Avg Avg
:g;;grgﬁg:’m:nmte;tgh%‘:;m'55'0" area 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000

i‘:::i“"e 100 NS 75 NS 30 30 1000
3 09.03.2016 AAO4 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 AAO4 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
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TSPM | SPM | PM10

SN. Date QAQ.M Location A PM2.5 S02 NOx co
tation No. Category Maximum Permissible Limits in pg/m3

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

weighted
ENVIRONMENTAL STANDARDS i‘\\;eratg? | Avg - Avg - Avg Avg Avg
:z;;grgﬁg:’m:nmte;tghi‘:;m'55'0" area 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000

i‘:::i“"e 100 NS 75 NS 30 30 1000
22 21.05.2016 AAO4 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 29 419 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 AAQ05 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 AAQ05 Torsa Tar Village Mixed Area 153 96 57 34 9.18 9.32 <1142
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TSPM | SPM | PM10

SN. Date QAQ.M Location A PM2.5 S02 NOx co
tation No. Category Maximum Permissible Limits in pg/m3

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

weighted
ENVIRONMENTAL STANDARDS i‘\\;eratg? | Avg - Avg - Avg Avg Avg
:z;;grgﬁg:’m:nmte;tghi‘:;m'55'0" area 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000

i‘:::i“"e 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 AAQ6 Near Bridge Mixed Area 134 102 31 27 7.2 8.5 <1142
7 04.04.2016 AAO06 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 AAO06 Near Bridge Mixed Area 143 94 49 21 8.46 12.67 <1142
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TSPM | SPM | PM10

SN. Date QAQ.M Location A PM2.5 S02 NOx co
tation No. Category Maximum Permissible Limits in pg/m3

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

weighted
ENVIRONMENTAL STANDARDS i‘\\;era?? | Avg - Avg - Avg Avg Avg
:g;;grgﬁg:’m:nmte;tgh%‘:;m'55'0" area 500 NS | 200 NS 120 120 5000
November 2010 Mixed Area 200 NS 100 NS 80 80 2000

i‘:::i“"e 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 71 12.0 <1142
20 19.05.2016 AA06 Near Bridge Mixed Area 144 95 49 22 55 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

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.

Project Kickoff

Collection and Review of Data from
Client and EIA Coordinator

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

A 4

Commencement of FAE report
writina

A 4

Review of TOR Received

v

Modifications if required as per
TOR received

Site visit if required and
preparation of report

'

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

—> Prefeasibility Report

Form 1

Proposed ToR

Site Visit Report
(CON-FMT-004)

Draft Noise &
Vibration Report




EIA for Amochhu Land Development and Township Project
Table 9-33: Ambient Noise monitoring

Discussion on Draft NV Report
with EIA Coordinator and Client

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

Revise NV Report

A

No

\ 4

Finalize Noise and Vibration
Report and Submit to EIA
Coordinator

Final Noise and Vibration
Report

results
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Appendix 21: Ambient Noise monitoring results

Table 9-34: Ambient Noise monitoring results

Location Nr STP Nr Old Nr. Nr Chamkun Torsa NEC’s
Area, Truck Bhutan Bangay a Village, tar standar
db.(A) Parking Concret Bazar, db.(A) village d db.(A)

, db.(A) e bricks db.(A) db.(A),

shop,

Torsha,

db.(A)
Date 08.03.1 10.03.1 22.03.16 24.03.1 28.03.16 30.03.1

6 6 6 6

Time NLO1 NL02 NLO3 NLO04 NLO05 NLO06
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, 52.66 53.58 47.88 52.88 44.46 65.08
Night
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Appendix 22: The overall approach towards the study of ecology and biodiversity

Wark Order/ToR Minule of mesting and project
——-l Kick off meeting with EIA Coordinator l—- schedule
M_,—a—'_'_'_'_—__
Understanding the need for the project and its related/ allied
activities and finalization of action plan
A
Study of Toposheet/satellite image/landuse map especially List of Tdentifiod ecosensitive area
Arrange Resources for biological land features (WS/NP/RF/PA)
collection of Data i e i———

| Primary data collection I
l 1 Result of analysis of phytoplankton,
Terrestrial Aquatic ecological 2o0plankton and benthas up to
Ecology Survey sample collection group level and fish if any

Quadrate study for plants & bird count and
identification, wild animal information from She vist report
local people

J

Quantitative Assessment of trees, shrubs,
herbs and birds

Identification of rare, endangered species and
biodiversity assessment

.
Data compilation, Interpretation & Evaluation

A

Collect secondary data from Forest Dept, Fisheries Dept, Base e Report of Coalogy and
Agriculture Dept., Gover it insti and other ilabl > Rindiversty
resources R
A
Identify impact and Mitigation M = 3 Draft EB Report
“————'—'_'_'_'_'_

Discusslon with EIA
Coordinator for finalization of
EB Report and Expert review

Modified Draft EB Report

.———‘_—_'_'_
B —————

L

5
Incorporating inputs if any in final EB report Final EB report
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Appendix 23: Rapid Biodiversity Study Interview Sheets

Project: Amochu Land Reclamation and Township Planning at Phuentsholing, Bhutan
ALRTP, DHI-INFRA

ShestNo | | Rapid Biodiversity Assessment
Date: |5 4 1{,  Location/office of data coflection: 'rel-ﬁ\n"*‘d Vilhsg | o Bl

Data Collection and Assessment Expert: Dr.Dibyendu Banerjee
Other Field members: M- Prop sy Wather, [ 23 Bt
Name of person interviewed: L -1 ;w e frho Gender: ' Age: 50

Periad of residence at present location: | F&b AR - (_ (4 \"'9

Any other information: T (rvisin & W‘ya"\/x ?z’}(.,"““" Slches i)

1. Wild animals seen previously (not observed now) and last sighting details:

& 5 Vaokuy

2. Types/names of wildlife observed in recent past (local name):

A4
Q;ﬁ b PR ( PN gww(»s)
%!Z&»%Mk—b( (a?” \ O f‘ml»«tw

3. Time of observation:
Season:@ [ranat Month: - Jvnt A iai b o Oc’t B

Day Night — ( vibe 4’7“ ,q I\/L,',_l;.ﬁ’)
4. Activity observed (Eating, bathing, drinking water, Passing through, fighting, mating, etc):

eﬁ)—;"\é

5. I Eating, type of trces/vezetamn/anv other food being eaten:
QA&L-N} 2 M O~If Ty
e e T N e

5. If passing through- Route of migration, direction taken:

M“,‘ the. {w‘?’« (,QM\/

7. Behavioral Observation (Friendly, aggravated, fighting among themselves)
Dl Nalks 'h( anf
Nelathae, | ol funk
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Project Amochu Land Reclamation and Township Planning st Phuertahobling, Bhadsn
ALRTP, DHI-NFRA

. =

St O : _ RopidBodversiy Assassment

Date: jofall  Locationfoden of data collections Tibpusva,
]

Dats Colection and Asseiimant Expert: Dr Dibyendu Banerms

Ottt Tl srmambee s

Mame of person intenewed: F-pm.4 Gendet £ age: (5
Period of residence 3t present kaaton: |1 w

Ary caber indorrnation:

1. Wid pnirmah peen prowiously (not obuerved now] snd bt sighting detie

Ke
393
‘:i"' z’:t‘ 1. Typey/rames of widife obagrvnd in recent post {local namef
5 PR 4
% 8 Eup
o [};M-h-g
i .
TN PR S
::a\;i é\ oor wem v (- € !L‘ﬁ (Jrcim> £
; &
X *-“: Er‘?‘ m;u:::ﬂﬁ;:‘. Bathing drmiung wate:, Pyting thiougn, fgheng mating, etelc
§ﬁ‘{“ - ?'nq‘t'—ﬂ' “
ok & b ;
?-—-¢ = % . ¥ Eating, rype of trees/vegeiationyiny cther lcod being eaten: . s
BV Mg, (e B RTb Oet- B
> f'“‘ St )
£

P

H pasting through- Route of migration, direction talien:
Revd he willey Hcek beage
LL

7. Behwgvicrsl Observition (Frendty, sggrsveted fghtiog amang themasives|
Wo ki aitay
h.'.:,{i-..fw;f fJ'm"E . & ab : :
z ' i frargal) P
{? LLU'%S I\J::n; t;;f reor I:I.'-J'r'ﬁl.l’ Q.-FC,:JHI'-!'-'" H-.‘_r o
—_ r] Fa] {
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Project; Amochu Land Reclamatian and Tewnship Planning at Phuenishaoling, Bhulan
ALRTP, DHI-INFRA

Mhm ] Rapid Biodiversity Assessment

nnnnnnnnn —_ —_—

pate: 141" Location/office of data callection; =Ty [ ferdny W1l o

Drata Colection ard Asspssment Expert: Or Difvendu Banerjee

Otner Feld mambears:

Wame of person interviewed:  Jrouhibbv Gencer: W\ age 18
Parlad of residence at present location= | § \n)

#yrry ather information:

1 ‘Wild ankmals segn previausly [not chierved now) ard last sighting detalls:

2. Types/names of wildife chsarved in recent past {locsl name]:

> I 3 N
;ﬂ_ﬁmﬁu b bun agesid b gaden )
(o — Enertin)
3, Time af obsenation: 1
spason: Meph were  pnth: I'lp: Jvsk [ S=Win g )
Day mght o~ ' A Wik - LN

4, A-:I;.E- obsended |Eating, bat hing, drinking water, Passing through, fighting, mating, etcl

jl

L |FE.I1.i.r‘,.'I:'|||:E of treesfvegetation/any ciher food being eaten!
Wl
% ( on-ev)

€. IF paising through- Route of migration, direction taker:

!!ﬂ.wal[:ll "”“*Iﬁ

7. Behavioral Dbservation (Friendly, sggrawated, fighting amang themseles)

{ whter.
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Project; Amachy Land Reclamation and Township Planning st Phusntsholing, Bhutan

ALRTS, DA
swte (01 " aidBodwersty hssessment

Dute: 154 11 Location/omice of cats colection: oo [pord & (i S

Dat Collecton and Assesvmeet (xpant. Or Oendy Baver e LU
Other Feld menbers:

Narme of peron intervawed. ot azwanlsd Gernder. - A YO
Perod of reiderce at preserd oAlon

Aoy cther edsmatior.

L WG animals seen previously (not observed now) and last sheieg desals:

demu Muml
(&/ Sf{t ( &:?.F::lq
Dt
1mmm uo-hW"'“ ‘W'{(n ﬁy}\‘(/

on W Day () Gates)

‘ mm (Eating, bathing, drisking water, Pasting throwgh, fghting, mating, etc)
\-.‘w@u{ tods  Moolpermn  phodebs

5 Wiating type of toeet/vagetanon/any othet food beng esten:

Mo herom f laobebis | Dapers W
(N‘J Nach 10 «cod g 'TM((& .\gﬂu- vikt fhoe SALA (7,. (WJ 0/

6. If pansng thvough Route of mgraton, drection taken

7. Behavaral Observation (Frendly, aggravated, Sghting amang themseives)
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EIA for Amochhu Land Development and Township Project z
Project: Amochu Land Reclamation and Tewnship Planning st Phusntsholing. Bhutan
ALRTP, DHIJNFRA _ s
Date ! "'|II H 1 Il Location/office of data mnwﬂrﬂﬂﬁ Vi || e
| (]
[aT1F] l:nuu'tl-n::ril aieesament Eupert: Dr.Dibyenda Bamevjes
Dthes Field members: |11 ¥ R\ il""”’\‘m
Karme of persdn e rdewed E':Erh-'l‘-{”""d Gerger F FQI':S'.E- ‘?w—..
Period of residerse at present lomton r_;i*ftt - L o T _E*"’h
may other mformation: a6-4 4449 It -
Gl I'“}
1 Wild snimals seen previously (ot observed now] and st sighting

i Mathay

2 Typeunames of wildlife observed in recknt past (lozal namel:

Thep Uat [+3 & fvoh)

Qriihiveg
. : fNaf  padle
i Timeolohservition, > b Slekac fower, o T
Semson  Ruwn \Wiat Month:
Oay Hight :
e ey IJ-’E'“""

i, Actwity observed [Cating. Dathing, drirkimg water, Passing through, ERA mating. #cl

=, 1f Eating, type of Lrees/vegeiaticnamy othet i being saten:

m"“"ﬁf- ) }‘—'"E‘"] =l

E Ifmhlm-mﬂm"rﬂm{;:mnuhm: i
Mﬂq’f E-b-«--ﬁ ?L-\..} -—i'l'n.f'-d.
E‘f{: P_-& - '“{".'1 e

7. Behaviorsl Dbservation {Friendly, sggravated, ighting Smong UNemeehs|
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Project: Amochu Land Reclamation and Townzhip Planning at Phaentsholing. Bhutan
ALRTP, DHIINFRA
Shent | CLr Rapid Biodiversity Assessent

bate: A{01(  Location/olfice of dia colection:

Dwta Coliection and Sxresament Dxpevt: Or Dibyendu Banei =

Dithuer Fabid s bees

Mlifree ol peraan mlervigwed ':::1!:5""1-&"- :"-"‘I_‘-I-"-. T-i-n*-i..--:- Gendpr f.l -"'F'-b. L by
- i
Period of residence 31 present loartion: &7

i

iy ather information; :I'_ﬁr-.uj :5.-_'_‘_4 ‘}T'-
L

1. ‘Wild anmali teen previowsly (nol observed now) snd last sighting detais:

2 Types/names of wildile observed in recent past (ocal name):

Mo, , i
™~ N g,
‘Féaﬂﬂqr Mlerkisg & (=Y A
1. Time of chrervation: ' v
Seas0n; L0y Mnenth: }'-ﬂ-!— i FYPW,
Day . Mg

&, Activity chserved (Eatimg, bathing, driniing water, Passing throsg, fighting. mating, etc):

= IHII'H". I.‘“:llnf I:l'rlq'u'qltl'l:u'b."u'rr olher Food being edten:

[
=l

B if passing through- Roube of migration, cinection taken:

Pass :in;l v l_m..ﬂ. T

T, Bshaviors] Obcereation | Friendly, aggravated, ghbvig afmang Dhemilehies)
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EIA for Amochhu Land Development and Township Project e
Project; Amochu Land Reclamation and Townshig Planning s Phusntsholing, Bihwtan
ALRTP, DHIANFRA =— e
Sheet Ne [o# ]  Ropid Biodiversity Assessment
[hats _,% 1i E El:pl:- LecatiorfaMice of cats callesten: | Ef.ﬁ"l'-ﬂ [ 1 l','.i-t
I .
Data Colectaon and Assesumend Enpert: O Ddrpencdy Bameres
Dither Pl membarn
Maree of person Intarvieneed:  bOuen, {';;"H'-"i G Ige 5.!"; i s

Period of residesce st present leatig Ly

Ay ather mfarmatisn i g1%

lmf,;

2. Types,/nsmes of wikiiie cbserved inorecent past [ogal name]

i
L

3. Tirs ol chsgnation = ]
Saanon; M anth _-.S_H"q.l" 3 kg b k"hﬂh’
Dy pight
iy g

£, Activity observed (Lating bathirg, drinking water, Pasiing theauagh, fghtng, mating. elch.

3 Wiatieg, type of treeyteepeiatisnary ciPer fened Bating aaten

f""ﬂ%’i 3 ok dy

L r}ll‘r-tm’-

6. If pasting through- Route of migration, dwection Liaen

| 7 Behavioral Observation [Friendly, aggravated, fighting imtmﬂ*ﬂl’
| "I:"'l L.I l["_'.u 4 +:L-. ": "I.:I: F' i A S Lra .
£ bk oy ThsY fr bl

¥
7id
e B R

i
Vagiors
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Projecl: Amochu Land Reclamation and Township Planning at Phuentsholing, Bhutan
ALRTF, OH-INFRA
Mh| 1% Rapid Biodiversity Assessment

| -
Date : J",'['S-':I.'L Lecstionfaffice ol data collection; ‘.';.F'.hvgn{

Data Codection and Aspetsment Exper; Dr.Diryends Barerpe

Othwr Fald members:

mame ol person interviewed: " E’l'rfnl .!""-_.I__. Lfli;m,,ll Gender; 14| _ Mge: ﬁ"'} -
g ba P [

Periad of residence at pressnt kncation; Oy s, MAlbw

Ay other mformations 57 '-?.H_ .--’ - <3 14 'G"ilﬁ‘ 1
M =) By 38303k

1. Wild animali seen previcualy [nof otiserved row) ard Lt sighting detals:

1. Typesinames of wildlife abaerved In recent past (local rame];

2ol

Il.-'Ed".H'Jr P
L 4 2 afind”
1. Tirme of cbservation N\

Season; Manth rﬂé_a?i{;'
WOV L M T e 67,

4. hctivity observed (Eating, bathing, drinking water, huhq:h—n-@n. Fighting. mating, etcl:

= IFEating, wd?ffrqnmﬂmmr{ﬂmum:

6. I pazsing through- Route of migration, directicn taken:
o Pt

: B - Gone P

3 rh"'- 1’{‘" i, T 2

L w‘lj.'i:itf e Flaad Uallseh p_h.,?,u, fo Jown, 1F
bt fagh . Gog B dnad

7. Behaviaral Observation {Friendly, aggravated, fighting among theruelves)

HH'II!\-J-I H:-'-ﬁ'wi h"""f"

F;-'"i"“d- Jf.wu 1 ‘Ei-{p.i- .-’;ij.: A hat, Ro'u r.-.::-i;; |'|, W
{.5'1"‘ “'“"'] 511#1.1-'-':_::'
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EIA for Amochhu Land Development and Township Project b
Profect: Amochy Land Reclamation and Township Planning ai Phuenishaling, Bhulan
ALRTP, DHIANFRA
Shest ba | 17 B ~ Rapid Bindiversity Assessment
’ 5 ;
nutz:"-"I;"*Tl,lli-f: Lecation/office of data collection: Tifhrim  Yillay J.l'i"'-|*=~-"{:I Eﬂdﬁﬂfan
- e |
Drata Collection and Assassmant Expart: De.Dibpendy Bansrpes i b "*T‘"

tither Feeld members: R E Eﬂ""’

pame of persan interviewed: -'Iﬂ""l‘ [ r""'\j‘-'-'l'h"-. Gender: ™ Age: d‘q
Period of residence at pressnt kecatia: ‘:1 q-"l,"'-'

#rry other mfarmatiore !

S — = —

1. Wil animals seen previously [not observed now] and last sighting detads:
ﬂ.‘i?“:_ {:lq_l1l EJJ.{LH"'-F"':H-FH = Yiirs HI- E"'L'"'"j Pt fre F"'I"""F

2. Typesynames of wildife piserved In recent past (local rame):
%
.F"l.d_r
Ej] Coppda e
3, nmLﬁ'rimmmn In ’ !Z 7

SRason) ";"-.r [ . Manth: ji-\mh. - In-‘.fﬂ_.,ﬁ EI-D'I"'r'-l- ..'i? ﬁ‘iF{.-rf;;r.lf

Day Nght b,
g el
4, Actvi ntm-u:dghml.buﬂtl_r;:thhi'l_mu,ﬂsilmﬂrnﬂh.mﬁr; ing, etck:

. If Eating, type of trees/vegetation/any other food being eaten:
E,uﬂ-l.‘h#’, .
Wiqe , e

ayrdnap i

6, If pessing through- Route of migration, cirection taken:

Taltlnpetn 10 W oy —= Testres -

7. Behavioral Dosarvation (Friendly, sggravated, Aghting amang themselves)

Ly
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" (&) ~

Project Amochu Land Reclamaion and Township Planning st Piuentsholing, Bhutan

St [0 Rapud Biodwersity Agsessment

Data Cotection 336 Asseasment (epaet: Or Dbyendy Savejme

Ot Fed membbers e Ronge O Yo -

Nase of person iterviewsd: N dlafs T Tokis’ oo M e SO
Perind of residence st sresent caton:  Fe, o/ r‘l‘q » Tym-

Any other nformstion:

3 Wil seimal seen previously (ot chuerved row) and last sighting detads

- w! Qg @ Frotets
Ll Ly S

1. Typey/names of widiife obnerved in recat past floce! aame):

L SRRLL I < Catlas hm&(
S 1 Laing, type of Ues/vepetition/any other food beey me :
‘,jm:., Apesi¥, v'-.d.:hk : a '{“ Wy
iz, , Dot -
€ M paning thecugh- Foute of migriton, drection taken.

fram 70&1@ K-+ S“‘H "h‘““‘"

1 besavcn Obsaation vy agravces, gpeng .
Dewvy gl 1o AuetcAn )N:m Qnpisin|
Bacn ¥ ?'(na
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EIA for Amochhu Land Development and Township Project o
Praoject: Amochiu Land Reclamation and Township Planning at Phuentsholing, Bhutan
ALRATP, DHIIMFRA =
Sheet Na | }1 Rapid Biodiversity Assessment
pate:  #f fgﬁﬂ.ﬂcnwnﬂ'unhhlmlhuhm: T el lge -
Data quﬁcl:m and Assessment Expert:  Dr.Dibendy Banerjee:
Oither Fald membars:
Mame of persan interviewed: LM"I'F’"" “""’""‘";q Gender; | Age H'l“
Period of residerste at present bacation: 5 ??
Ary other information:
i wid anlrruh seen previously |mot obsersed nowl and last sighking details:
:r-:' oo Pl
n.ar. EH&E}[EW\ ——fare— B 1Ty, Wt G I.H'-::"-?t
Rawt —n Tpen Trand
z l’h'pl::fmmut af wildlibe absersed in remnt past {local nama:
Lt 7
Fa-.Sm L Sl Curiprad) Oy f‘;—
3, Time of chservatian: N A hfndns - 3-:.1 ‘.rr:a
Season: I""f_w_-_ Mmr-n: gu,h_a._h? Hﬁ;}l ﬂ!--"._,ﬂ}‘l"i."'
I:I-n-i -=_-, 1 L hpty
':-ftf -~ J‘w—rL-r; {T";“}_?_1M| =1
4, .l.nhlt-,.-duenred(htn;,'hathuu. drirkirg waler, Pasiing throwgh, fighting, mating, etc):
ol -
5. IFEating, bype of treegvegetationany ather food being eaten:
Duww drus, ﬁ;mfﬁmﬁiﬁj
Mgz, Iled- i ; e
= 5' Barsy oot te %menui}i'
: : Lt A
6, If peising theough- Reube of migr direction taker:
e —, .Ilu:.-“,_ <
Tamt, (3-Y ofy
7. Behavioral Observation (Friendty, aggravated, fghting emong themseles) ( {1 h’“mr;"l
No e aldasd
Tl - —S Hﬁ[ﬁf)ﬁ'* — )
e An- -z -"—"*ﬁ'"f\t.-,
4 ( Lok W Eflu ") /
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Project: Amochu Lend Reclamation and Township Planning st Phuentsholing, Bhutan

ALRTP, DHIINFRA =
Sheet o[ 12 B Rapid Bindiversity Assessment

Catn :d,] .Ff.ll-é- Location/oMfice of dis collection: ‘LLu.-I';L-! -...a.ttt.
Data Collection and Assessment Exper: DroDibyendu Banerjen

Other Figld membars:

Mame of person interviowed: N pooa Dyget'e Gender: [f  Age: IR
Pericd of residence 8 present location: v -

&ny other informaticn; F:_:',:I-.:.,;:.i (s, Ll:-!fl_,?! — -If;.{pir-l'- P Linic Pt Iir--*|"-,|r'l;|'l.I -

1. 'Wild animals seen previously [not absened now) and [ast sighting detalls:

e

If 2. Types/names of wildife observed In recent past (local name):

| T lefhant™
disa topocls
| ¥ / i £ 5 ks )
| 3 Time of hsarvation: e et Sy LA
I"-. Semson: | awes, Mcnth: “-/‘EI'( Mﬂ_ Emf.]
%\ i L3 %JW%# ,HI {72 ot frn

W d, ﬁ.l;llult‘r’l;hi.ﬂ!‘ﬂlﬂ:Ei‘tl‘li, hlthll",.li"rl.i';wln Paasing throwgh, ligking, mating, st
S Btdee - T:} Mﬂ Crffo, Ba, Vegquia ; fmT,
Mic frowg — Y fon Qo Ban iy AL fu
5. I Eating, type of trees/vepetation/any other food being eaten:

oo, G Vb

6. |f pessing through- Route of migration, cirection taken:

Tk, —py Ty T harte

7. Behndors Obsensation |Friendly, _m'r-'.ltztl. fighting amang thermsalves)

e Calmby
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EIA for Amochhu Land Development and Township Project b ol

Project: m;:_hu Land Reclamation and Townshlp Planning at Phusntaholing, Bhutan
ALRTP, DHHINFRA -
Shezt Ho | ! & Rapid Biodiversity Assessment

T

ate: A [T} Locatianjaice of ata collection:

Data Collaction and Assessment Expert: Dv Dibyendu Banerjes

Cither Feeld members:

Hame of persan interviewed: Lﬂ-"«b*ra fll-f"-'-d Gender: - AR %.,
Period of residence at present lagatin:

#ary ather informatior:

1. Wik animals seen previously [not akserved now] and a5t sghting details:

'&ll"""'“ I}Q'HE E'ﬁfﬁ.l"""t \"‘ﬂ?fm L ot ':"'-TF"!_:- 'El'i"-"""'_..l
i

3. Tgrp%?nlnz of wildile phiened In recent past (local name):

Wy 3 8 Ot

r
3. Time ol sbsereataon: - - i
Season:  Wlppwene fanth: _;‘(fﬂ" ;IU:] ‘:E & E'-‘Tni:'
Day raght o

4, Aciivity cbhserved (Eating, bathing, drinking wates, Passing through, fighting, mating, etc):
IE 1 K ndi'.rbﬂ ) ﬂﬁ“‘q 4

=, |FEating, type of tre=sfvegetation/ary clner food being eaten:
6, If passing through- Rowte of migration, directon taken:

7. Behavioral Obsereation {Friendly, aggravated, fighting amorg themsebes)
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Project: Amechu Land Reclamation and Township Planning at Phuentshaling, Bhulan
ALRTP, DHIMNERA —

’Elulhm _ Rapid Bindiversity Assessment
pate: || 'n—l'é- Locstion/oftice of dsta callection:  Letv) Wag-

Cata Coliectian and Asssssment Expart: D Dicyendu Sanerjee

Cither Feeld mambers
Mama of parsan interviswed: 3 Ldru. u"-"';jhl.-" Canclbr: -F Age ‘_{11 :
Period of residence at present icatisn: ""-l-{«.ll._

My other infoamationc

1. Wild animals seen previoudy [net abserved now] and last sighting detais:

1. Typesfmames of wildlife observed in recent past (local nama):

3. Time of obserestan:
P ITEOH Manth:
Day Might

4, Artivity chsereed [Exting, bathing, drinking water, Pasding through, lighting. mating, etcl:

. IFEating, bype of tressfvapetationfamy cther food being eaten;

6. Ifpassing theough- Raoute of migration, cirection taken:

7. Behaviaral Observation |Friendly, aggravated, fighting among themselvas)
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Project: Amechu Land Reclamation and Township Planning at Phuentsholing, Bhutan
ALRTP, DHI-INFRA ]
Sheet Mo [ 15~ | Rapid Biodiversity Assessment

Diate : .-"‘I[ d‘lfk Location/office of data collection.

Data Coflection and Assessment Expert: Or.Dibyendu Banerjee

Oher Feald mambers:

Mame of person inbe Fedsdd; TJ'L'-'-"'J 'ﬁ’hke—'iﬂ‘h GErder; .I[: Age: _.13
Period of residerce at present locathing

#invy other informatian: M l.hm_ Edﬂf

e —

1. 'Wild animals sean previously [not obsersed now] and last sighting details

i Tj-p::"':m'rrﬂ af wildlife abs=réed in recest past [lecal namels

3. Time of chiervstion:
SEEsOn, flonth;
Day Might

&,  Aciivity chserved (Eating, bathing, drirking water, Pasting through, ighting, mating, etc):

5. IFEsticg, type of treesvegetatian/any ather food being sater:

B IF passirg thiough- Route of migration, Srection taken:

7. Behayvioral Dbsereation |Friendly, aggraveted, fighting among themsehes)
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Project: Amochu Land Reclamation and Town=hip Planning &t Phuentsholing, Bhutan

ALRTP, DHHNFRA _ _
Shest Mo [[& | Rapid Bindiversity Assessmant
Drate ; Location/oHice of dsta collection: —[aFuﬁ.m

Diata Callection ard Assessment Expert: Dr.Dibyendu Banerjes

Other Field mambars:

Name of person interviawed: (| e Gender; W Age S
Period of residence st present lpciian:

Any othes informetian:

1. Wiid animals seen previausly (not obsened now) and last sighting detailic

Nﬁ‘ﬂi:l 'fvﬁ-g..-. ";.'rﬂ,ffa (:_L—ruﬂ Ll.pr.r'u-j

M woam |

2. Typei/names of wildife cbserved in recent past [tacal name):

Mu

3. Time= of chyervataan:
Sapson! Month:

Day Ragii

4, hitkity observed (Eating, bathing, drinking water, Passing through, Bghting, mating, eic|:

% |fEaticg type of trees/vepetation/any other food being eaten:

&, | pasting through- Roube af migration, directian taken:

7. Behaviarsl Qbservation (Friendly, aggraveted, ightieg among themsehes|
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Prodect: Amochu Land Reclamation and Township Planning at Phuentsholing, Bhwitan
ALRTP, I:IH.I-IHFH&_
ShustHa| | 3~ Rapid Biadwersity Assessment
[rate : ‘“Ij,'f \ Lecation/affice of data collection :EMMJ.@-.[ ;

Data Coliection ard fsse ssment Expen: Dr.Dibyendy BEanerjee

Other Fisld members:
Plzme of persan interviewed: M "'"""'ﬁ IL!’!'H"‘L Ender: h_ Age: “:-i’l
Period of residence ak present bagaticn; 3 7

Arvy other information:

1 Wild apirnals seen previously (not observed row) and last sighting detalls:

1. Typesfnames of wildsle cbserved in recent past (local rame):

E"ﬁfﬁ’ e 1516 4
(rgim o Shok, Chaudkal: Mk - b e
. Tirea of mbservalion:
g -:l::.nn: — hionth: ml“‘l" :;""i

Dy Pty

4, Activity ohserved (Eating, bathing, drinking water, Passing through, Fghting. mating, etcl:

%  IFEating, type of trees/vegetationfary other food beiag aaten:

frs, Wiy, oy Y

&, If passing thmough- Route of migration, cirection Laken: E ¥

R P vy

7. Bghavioral Observation |Fr|-ln|:l'|r_,l|;|;|1nb|:|:|. F‘ht'nﬁlmnni themsehees)
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Project: Amochu Land Reclamation and Township Planning at Phuentsholing. Bhutan
ALRTP, DHI-INFRA i
Sheat o | ILE] Rapid Biodiversity Assessment

Date ; “nri [l; Location/office of data callection: !4-"}—-"\ fed I'{C*"L "rif

rata Collection and Assessment Expert: Dr.Dibyendy Benerjee .

Other Field members: ﬁ'il P 'i:l 'P‘ "1-”!']' B Fev ok ;{‘Q’J ; rd L

Mame of persen intervdewed: E‘m-\., - Grnder: H\ Age 9 "{
Period of residence at present location: 4 1

Any other information:

1. ‘Wild animals seen previowsly (not observed now) and last sizhting details:
o

2. Types/names of wildlife observed in recent past {loczl name):

Zle flad
Pl &d
'I{;.'\q- I'E
gl - JFEIIAT _ |
3. Time of chservation: ‘A:/;ﬂi‘lé . 1!{3 ﬂag(-f
seasan: P - Manth: 4t -‘Jw':;l'
Day Might

4. Activity ohaerved (Eating, bathing, d_rinkir:g watar, Pazzing through, fighting, mating, etc):
Ef.&:,tw-; Wy "":ﬁd_f‘_f'r""l , Ptrsea

5. If Eating, type of trees/vegetationfany ather food being eaten:

ﬁLP‘u"bg_\ Lavge troit Banko, )é"—ﬂ'-"

B, If passing through- Route of migration, direction taken:

Jadrfpot b s s W LA

7. Behavioral Chservation (Friendby, aggravated, fighting amang themselves)

§ [-w'mr{ibﬂ fad G ety
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/

Project: Amochu Land Reclamation and Township Planning at Phuentsholing, Bhutan

ALRTP, DHIHNFRA .
Sheet o |19 | | Rapid Biodiversity Assessment
Date : 'ﬂ{ f’u Location/office of data collection: ‘W'}"M

‘
Data Colection and Assessment Expert: Or.Dibyendu Banerjee

Other Fesg mambers: W 4 handha, Frit “1\ T
Name of person inteeviewed: -Q.\ ern Havea Tﬁvw3 Gender: ¥\ Age: b—q ¥, -
Period of residence #t present location: 4 £ T '

Any other information:

1. Wild animals seen previously {not observed now) and last sighting detais:

2. Types/names of wikdife observed in recent past {local namek
4’1
lLapo,

h
3. Tlme:ffﬁ:it’on' ' .

Season: My o Month: b 4 -S“‘L)‘
Day ”~ Nght L~
{ W ) <(gay, fey)
4. Activity observed (Lating, bathing, drinking water, Passing theough, fighting, mating, etc):

alby fal»d > fa,1~‘, e A o

S. If Eating, type of trees/vegetation/any other 100d being eaten:

(v \'Jad\"‘{; 2

6. If passing through: Route of migraticn, direction taken;

Wodawy

7. le!n\nou! Observation (Friendly, aggravated, fighting among themseives)

cl*' - -
Te ™~ T Corduts
pasw fosmb Jlpw = .
- rald WA “’)"'“' )
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Project: Amochu Land Reclamation and Township Planning at Phuentsholing, Bhutan
ALRTP, DHI-INFRA

Sheet No E Rapid Biodiversity Assessment
Date : q“ /“’ Location/office of data collection: K‘( #v\q T

Data Collection and Assessment Expert: Dr.Dibyendu Banerjee _

Other Field members: ™M A ?‘ML‘*‘ ) Fd\%T M\ 7}//.,4 '

Name of person interviewed: ?’0 O'Y’l A M vl "_‘V‘ Gender: P Age: {7
Period of residence at present location: 4 ‘7

Any other information:

1. Wild animals seen previously (not observed now) and last sighting details:

A
o

2. Types/names of wildlife observed in recent past (local name):

21%{0,‘ i Fobsmit -1

?(’Lf’ g i mw—)

3. Time of observation: nm/\;/ P :Tu\ ﬂMF 6———(—7

Season: ‘VL‘M‘V\ Month:
pay L Night -

4. Activity observed (Eating, bathing, drinking water, Passing through, fighting, mating, etc):

Mtkl M"‘J the forec

5. If Eating, type of trees/vegetation/any other food being eaten:

ek e fali -
J}*rv"x { (La(,la

1,
6. If passing through- Route of migration, direction taken:
ﬂ\—m{b\/ s Rive

7. Behavioral Observation (Friendly, aggravated, fighting among themselves)
N a0
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Table 9-35: Flora Species at Core and Buffer Zones

SN Scientific Local/Commo Family Core Buffe IUCN FNC

Name n Name Zone r R
zone

TREES

1 Acacia catechu Khair Fabaceae v v - -

2 Aegle Bili Rutaceae - V4 - -
marmelos

3 Ailanthus Gokul Simaroubace - N4 LC -
grandis ae

4 Albizia lebbeck White Siras Fabaceae v J - -

5 Albizia procera Kala Siras Fabaceae Vv Vv - -

6 Anthocephalus Kadam Rubiaceae - N4 - -
cadamba

7 Alstonia Saptaparni Apocynaceae - v LR/L -
scholaris C

8 Areca catechu Areca palm Arecaceae - v - -

9 Azadirachta Neem Meliaceae - V4 - -
indica

10 Bauhinia Kachnar Fabaceae - V4 LC -
variegata

11 Bombax ceiba Semal Bombacacea v v - -

e
12 Bridelia retusa Tretashing Euphorbiace v v - -
ae

13 Calicarpa Beautyberry Verbenaceae - v - -
arborea Tree

14 Cassia fistula Amaltas Fabaceae - v - -

15 Celtis tetrandra Khari Ulmaceae V4 V4 - -

16 Cycas Thakal Cycadaceae - v VU -
pectinata

17 Dalbergia sisoo Sissoo Fabaceae - 4 - -

18 Delonix regia Gulmohar Fabaceae - V4 LC -

19 Duabanga lampati Lythraceae - v - -
grandiflora

20 Erythrina indica Coral Tree Fabaceae - V4 LC -

21 Eucalyptus sp. Nilgiri Myrtaceae V4 - - -

22 Ficus Bargad Moraceae - v - -
bengalensis

23 Ficus hookri Nebharo Moraceae V4 V4 - -

24 Ficus racemosa Umro Moraceae - v - -

25 Ficus religiosa Piplo Moraceae - N4 - -

26 Garuga pinnata Garuga Burseraceae - v - -

27 Mangifera Aam Anacardiacea - v DD -
indica e

28 Melia Bakain Meliaceae - v - -
azadarach

29 Moringa Saragvo Moringaceae - v - -
oleifera

30 Morus alba Shetur Moraceae - V4 - -

31 Pandanus Tarika Pandanacea - v - -
furcatus e
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32 Pentapanax Paanchpate Araliaceae v v LR/L -
leschenaultii C

33 Polyalthia Ashoka Annonaceae - V4 - -
longifolia

34 Pletophorum Gulmohar Fabaceae - N4 - -
pterocarpum

35 Schima Schima Theaceae - v - -
wallichii

36 Syzgium cumini Jambu Myrtaceae - N4 - -

37 Terminalia Panisaj Combretace - V4 - -
myriocarpa ae

38 Tetramieles Maina Kath Tetramelacea - V4 - -
nudiflora e

39 Tectona Sagwan Verbenaceae - V4 - -
grandis

40 Ziziphus Bor Rhamnaceae V4 N4 - -
mauritiana

SHRUBS

1 Abutilon Indian Mallow Malvaceae v v - -
indicum

2 Adhatoda Adosa Acanthaceae V4 v - -
vasica

3 Achyranthes Latjeera Amaranthace V4 V4 - -
aspera ae

4 Bambusa Soh/ bans Poaceace - V4 - -
arundinacea

5 Calotropis Aak Apocynaceae V4 V4 - -
gigantea

6 Crotalaria Rattle box Fabiaceae V4 V4 - -
spectabilis

7 Dendrocalamus Tama bans Poaceae - v - -
hamiltonii

8 Dendrocalamus Pagshing Poaceae - v - -
hookri

9 Ephedra minuta Tshey Ephedraceae v v LC -

10 Eupatorium Naamseeling/ Asteraceae V4 V4 - -
odoratum Eupatorium

11 I[pomea Beshram Convolvulace V4 - - -
fistulosa ae

12 Jatropha Ratanjyot Euphorbiace - V4 - -
curcas ae

13 Lantana Lantana Verbenaceae V4 V4 - -
camara

14 Ricinus Arand Euphorbiace v v - -
communis ae

15 Sida acuta Chikan Malvaceae v v - -

16 Sida cordifolia Khareti Malvaceae V4 v - -

17 Triumfetta Thinjhira Malvaceae V4 N4 - -
rhomboidea

18 Zizyphus Jhahrberi Rhamnaceae J N4 - -
nummularia

HERBS

1 Acmella Akarkara Asteraceae v - - -
oleracea

2 Aerva lanata Mountain Amaranthace v v - -

knotgrass ae

3 Alternanthera Khaki Weed Amaranthace v v - -

pungens ae
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4 Amaranthus Chaulai Amaranthace v v -
viridis ae

5 Amaranthus Mamija Amaranthace J J -
hybridus ae

6 Anagallis Neel Primulaceae - V4 -
arvensis

7 Argemone Darudi Papaveracea J N4 -
mexicana e

8 Blumea lacera JangliMuli Asteraceae v - -

9 Borreria Madanaghanti Rubiaceae V4 - -
articularis

10 Boerhavia Punarnava Nyctaginacea - V4 -
diffusa e

11 Boehmeria False nettle Urticaceae V4 V4 -
macrophylla

12 Boehmeria Bichua Urticaceae V4 V4 -
platyphylla

13 Boehmeria - Urticaceae V4 V4 -
ternifolia

14 Cannabis Bhang Cannabacea V4 - -
sativa e

15 Cassia tora Kasunda Fabaceae v v -

16 Centella Brahmi Apiaceae V4 - LC
asiatica

17 Chenopodium Bathu Amaranthace V4 V4 -
album ae

18 Chenopodium Goosfoot Amaranthace V4 - -
ambrosioides ae

19 Chenopodium Bathu Amaranthace V4 V4 -
ficifolium ae

20 Cirsium Canada thistle Asteraceae v - -
arvense

21 Corchorus Nalta Jute Malvaceae - v -
olitorius

22 Datura Dhatura Solanaceae v v -
stramonium

23 Diplazium Vegitable Fern Athyriaceae v v LC
esculentum

24 Eupatorium Bitter Bush Asteraceae V4 N4 -
odoratum

25 Euphorbia hirta Snakeweed Euphorbiace V4 V4 -

ae

26 Euphorbia Sawtooth spurg Euphorbiace - V4 -
serrata e ae

27 Fragaria Strawberry Rosaceae 4 - -
nubicola

28 Heracleum - Umbelliferae V4 - -
obtusifolium

29 Launaea Angigobi Asteraceae v - -
procumbens

30 Leucas ciliata Ngoi- Lamiaceae v - -

phrogpa/Kubi

31 Malvestrum Kharenti Malvaceae v v -
coromandelian
um

32 Marsilea minuta Waterclover Marsileaceae v -

33 Mimosa pudica Shame plant Fabiaceae - 4 -

34 Parthenium Congress Asteraceae v v -
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hysterophorus Grass

35 Plantago Tasoma/ Plantaginace J -
depressa Isabgol ae

36 Polygonum Sikkim Polygonacea J -
molle Knotweed e

37 Rotale Dwarf rotala Lythraceae v -
rotundifolia

38 Rumex Janglipalak Polygonacea v - -
nepalensis e

39 Silene Weed silene Caryophyllac V4 V4 -
conoidea eae

40 Solanum Kantakari Solanaceae Vv V4 -
indicum

41 Solanum Makoi Solanaceae J V4 -
nigrum

42 Sonchus asper Sowthistle Asteraceae N4 -

43 Tephrosia Wild indigo Fabaceae v N4 -
purpurea

44 Tridax Khal-muriya Asteraceae v v -
procumbens

45 Urena lobata Bachita Malvaceae V4 J -

46 Xanthium ChhotaGokhru Solanaceae v 4 -
indicum

CLIMBERS

1 Asparagus Shatavari Asparagacea - N4 -
racemosus e

2 Coccinia Ivy gourd Cucurbitacea -
grandis e

3 Convolvulus Bind weed Convolvulace -
arvensis ae

4 Croton Ranhuli Euphorbiace -
caudatus ae

5 Cuscuta reflexa Dodder Convolvulace -

ae
6 Dioscorea alata Yam Dioscoreacea -
e

7 Momordica Bitter cucumber Cucurbitacea -
charantia e

8 Tinospora Giloy Menispermac -
cordifolia eae

GRASSES

9 Brachiaria Running grass Poaceae V4 LC
reptans

10 Cyndon Dub Poaceae N4 -
dactylon

11 Dichanthium Karad Poaceae J -
annulatum

12 Digitaria ciliaris Southern Poaceae 4 -

crabgrass

13 Digitaria Hairy crabgrass Poaceae 4 -
sanguinalis

14 Heteropogon Sukhala Poaceae v -
contortus

15 Saccharum Devil Poaceae v -
arundinaceum sugarcane

16 Saccharum Kaans Poaceae v LC
spontaneum

17 Thysanolaena Bamboo grass Poaceae v -
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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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Table 9-36: Faunal Species at Core and Buffer Zones

S. Scientific Name Common Core Buffer Zone IUCN FNCR
No. Name Zone status Status
MAMMALS
1 Bos frontalis Mithun v VU -
2 Muntiacus muntjak Barking Deer V4 V4 LC -
3 Elephas maximus Asian Elephant Visitor in EN Schedule |
Buffer zone
4 Macaca Mulatta Rhesus Monkey v v LC -
5 Sus scrofa Wild Boar V4 LC -
6 Panthera pardus Leopard V4 VU Schedule |
AMPHIBIAN
1 Bufo melanostictus Toad v - LC -
BIRDS
1 Acredotheres tristis Common Myna v v LC -
2 Columba livia Blue Rock Vv v LC -
Pigeon
3 Copsychus saularis Magpie Robin v v LC -
4 Corvus splendens Common Crow Vv V4 LC -
5 Ictinaetus Black Eagle v v LC -
malayensis
6 Egretta garzetta Little Egret v - LC -
7 Halcyon smyrensis White Breasted - v LC -
Kingfisher
8 Megalaima asiatica Bluethroated v - LC -
barbet
9 Motacilla alba White wagtail V4 V4 LC -
10 Passer domesticus House Sparrow V4 V4 LC -
11 Pericrocotus Scarlet minivet v v LC -
flammeus
12 Phalacrocorax niger Little Cormorant V4 - LC -
13 Pycnonotus cafer Red vented - V4 LC -
Bulbul
14 Hypsipetes Black Bulbul V4 V4 LC -
leucocephalus
15 Saxicola ferrea Grey bushchat - V4 LC -
16 Streptoplia chinensis Spotted Dove - V4 LC -
17 Sturnus contra Pied Myna V4 - LC -
18 Tadorna ferruginea Ruddy V4 - LC -
Shelduck
19 Vanellus duvaucelli River Lapwing V4 - 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

Bengal
Florican Houbaropsis
bengalensis

Lesser

Adjutant Leptoptilos
javanicus

Pallas's Fish-

eagle Haliaeetus
leucoryphus

Lesser Kestrel Falco
naumanni
Black-breasted
Parrotbill Paradoxornis
flavirostris

Finn's Weaver Ploceus
megarhynchus

Season

resident

resident

resident

passage

resident

resident

Year(s)
of
estimate

2004

2004

2004

2004

2004

2004

Population IBA
estimate Criteria
Triggered
present A1l
present Al
present A1
present A1
present A1, A2
present A1

Core
Zone

v

v

Buffer
Zone

IUCN

FNCR

Status Status

CR

VU

VU

LC

VU

VU

Schedule

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

Remarks

Sampling Parameters Analytical Methodology
Equipment
Porosity - IS: 2720 Part 7
Water holding capacity Keen Apparatus HMSO, UK
Permeability - IS: 2720 Part
17

Moisture content

Electronic Balance

IS: 2720 Part 2

Trial pit method for
topsoil sample
collection; disturbed
samples

Texture - IS: 2720 Part 4
Particle size Glass wares IS: 2720 Part 4 5% Leachate to be
Distribution made and analyzed
Cation Exchange Centrifuge IS: 2720 Part as per APHA,
Capacity 24 (1976) “Standard Methods”
SAR F. Photometer (Na, Calculation All method numbers
K); Titration ( Ca & are as per APHA
Mg) “Standard Methods”
pH pH Meter 4500 H+B (21st edition, 2009)
Electrical Conductivity Conductivity Meter As per IS
14767 -2000
Calcium Glass wares 3500 CaB
Magnesium Glass Wares 3500 Mg B
Sodium (Na) F.Photometer 3500 Na B
Potassium F.Photometer 3500 KB
Dry Bulk Density Glass wares IS: 2720- Laboratory Method
Measuring 29(1975)
cylinder, Balance
Glass wares IS 2720-22 Volumetric Method
OC (Organic carbon) (1972)
Total Nitrogen Glass wares IS 2720-22
(1972) Calculated from
oC
Available Phosphorus Spectro Olsen et al. Extraction with O.5M
photometric (1954) NaHCO3, pH 8.5
Method

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

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 Size and length of Cyprinion semiplotum was
velocity Amochhu examined at site

Labeo dyocheilus Xenentodon cancila

Monopterus cuchia Chaca chaca
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Heteropneustes fossilis Labeo calbasu

Securicula gora Barilius bendelisis
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Secondary Data from National Research Centre for Lake and Riverine Fisheries

Fish species found during the baseline study period (four season) from Amochhu and its

tributaries

Order Family Species Recorded ICUN Status

Cypriniformes Cyprimidae Tor putitora EN

Neolissochilus hexagonolepis  NA

Semiplotus semiplotus LC

Barilius varga LC

Barilius bendelisis LC

Barilius barna | 5

Devario aequipinnatus LC

Danio rerio [.C

Chagunins chagunio L

Punitus sophere LE

Schizothorax richadsonni LC

Gara goivia LC

Gara annandalei Le

Acanthocobitis spp. L.C

Oreichtys cremichiodes LC

Psilothynchidae  Psilovhynchus baliiora LE

Balitoridae Schistura spp. LC

Siluriformes Amblveipitidae  Amblyveeps apangi LE

Siluriformes Claridae Clarias gariepinus LC

Perciformes Channidae Channa spp. LC

Channa gachuna LC

Nandidae Badlis badis LC

MNote: EN: Endangered, LC: Least Concern
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Annexure 1. List of Fish Species found in Amochu Basin

» & T I ;

\\‘il

b

LN

5. Psilorhynchus balitora 6. Danio rerio

£

7. Badis Badis 8. Clarias garicphinus
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12. Chagunius chagunio

14. Barlius Bama

i >
T G s =
J,',Hl'u‘:“\,hu,_ .
A4 fEaAbiiteg

15. Semipltus smeiplotus 16. Amblyceps apangi

363



EIA for Amochhu Land Development and Township Project ~  "77&5F

17. Acanthocobitis spp 18. Schistura spp

19. Barlius Bendelisis 20. Gara gotyla

21. Schizothorax richardsonni 22, Gara annandalel
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Appendix 28: Soil Sampling Photographs

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

Zone

Zone A

Zone C

366



EIA for Amochhu Land Development and Township Project

Appendix 29:
Soil Analysis Result

367



EIA for Amochhu Land Development and Township Project

Appendix 29: Soil Analysis Result

Table 9-39: Soil Analysis Result

St. | barameter o WINTER-2016 SUMMER-2016
No aramete ST1 | ST2| ST3| ST4 | ST5| ST6 | ST1| ST2| ST3
1 Porosity % 45 37 41 47 50 51 48 | 56 | 50
Water
2 Holding % 302 | 367| 373| 426 | 440 | 454 | 437 442 472
Capacity
3 )F,’ermeab"” ;“m/h 414 | 623| 486 | 364 | 281| 202| 273 245 202
4 Particle Size Distribution
a Sand % 81.1 978 906 771 66.2 | 56.8 | 77.3 73.6] 588
b Silt % 17 0.0 0.0 187 | 143 | 223 | 33| 23| 236
C Clay % 172 | 22 9.4 9.2 19.4 | 209 | 194/ 242/ 179
Loa Loa San San S}?n San| San
_ my San San my dy dy dy dy
5 Texture san dy dy san loa loa fgzy loa | loa
d d m m m m
m
6 Bulk g/em 128 | 126| 128| 127 | 143| 105]| - - -
Density 3
Cation meq/
7 Exchange 1009 | 808 | 602 760 890 (1)2'3 5.60 86'3 17.8 (1)5'1
capacity m
Electrical
! 017 | 011 | o0412| o017 | 162| 0.14| 012 0.11 0.13
8 )(Eonductlwt dS/m 4 6 8 4 0 8 8 b 5
Exchangea o <0. <0. <0. <0. | <0.| <O.
° ble Sodium | ° <011 037 058 | 1 11 1
10 pH 712 | 6.95| 7.15| 748 | 6.01| 6.69| 7.25 7.42 7.36
11 OC(Organi % 015 | 041 | 024| 085 | 082| 1.41| 099 077 0.90
¢ carbon)
Kg/h 165 158 | 287 | 195| 148| 174
12 Total-N A 296 799 | 479 0 1 5 3 5 7
Available- Kg/h 10.1 14.1 23.2
13 PO A 1 790 | 610 970 | 5 - - -
Available- Kg/h 762 | 512 | 622| 813
41 koo a 75 49 0 0 2 3 ]
15 Calcium a/kg 013 | 005| 019 022 | 048] 0.13| 0.10 022 0.19
16 Magnesium |  g/kg 055 | 021| 022! 025 087| 0.12| 0.14/ 036 022
17 Sodium a/kg 037 | 026| 043 052 | 0.31| 0.31| 020 020 020
18 Potassium g/kg 0.01 001 | 001| 007 | 001| 0.02]| 004 003 003
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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:

e One-to-one interactions with various stakeholders
e Focus Group Discussions

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

e Understanding the Project
¢ |dentifying Information/ Secondary Data requirement and their sources
e One to One Interactions
e Focus Group Discussion
e Conducting Scoping through Primary Data Collection
o Data Analysis of Socio Economic Profile of Baseline condition
e Inferences derived for
Demographic —Population, Gender distribution
Socio Economic - Family size, Family Income, Housing Typology, Services,
e Other Social Issues (Non Safeguard issues) - Poverty, Gender, Labour, Vulnerable population
e Awareness, perception, expectation and suggestion about ALDTP from the stakeholders
o |dentification and Assessment of Impact
¢ Mitigation measures

370



EIA for Amochhu Land Development and Township Project

Appendix 31:
Public Consultation and Information
Disclosure

371



EIA for Amochhu Land Development and Township Project b
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

4 <y,
3 e
o v

SIS RyE R AR ARG
[‘]U_ Construction Development Corparation

_____ DHI company, Head Office,
TBlizgmees P.0. Box 573, Thimphu: Bhutan

Migutes of the Public/Stakeholders’ Cansultation Meeting for Amochu Lan
Development and Togwnship Project {ALDTP) in Phuentsholing

Dale: 28 Oclober, 2016
Venue: Regional Revenue and Customs Office
Time: 3,00 AM - 1:00 PM
I| AGENDA J
'Sl no. | TIME | ACTIVITY | RENMIARKS |
l 1 l 900 AM-9:30 AN | Aerival and Registration of l All Participants \
| Parlicipants | |
|2 [930AM-945AM | Opening Romarks 'l CEO, CDCL ]
I 3 | 945 AM-10:0UAN | Brief Address [ Executive Secretary, |
I | Phuentsholing Thromde I
l 10:00 AM- 10:158M | Project Background | General Manager, |
{ Presentation | Infrastructure Dl\-hm—ms
I , | CDCL
3 l 10:15-10:30 AM | Tea Break ml Participants

|
l 1030 AM-12:00 Noon | ALDP Main Presentation

| -
| Consultant, 11CPDI'M I

e e
. et e T
o

7 [ 12 Noon - 1:00 PM ll Question & Answer Session | All Participants
5 l 1:00 PM - 105 PM Vot of Thanks | Divector, Deparhment of
Lngincering &
! | Canstruction, CDCL |
l 8 (I 1:05 PM -2:00 PM l Lunch ‘ All Participants 1
| g
[9 | 2:00 PM !l End of Program I| I
|

i DISCUSSION POINTS

1. CEQ, COCL in his opening remarks welcomed and thanked the Chairman and the

stakeholders from variaus Government, Corporate, Private Organizations, NGQ's,

private Jand owners and others wha took a keen inteyesy to attend the meetlng, The
lisls of attendees are attachad as Annesure L

He said that the primary objective of the meeting 1s to disclose information to the
stakeholders and get their feedbacks as per the requireraent of the National
Environment Comoission (NEC) and ADB as a part of the Environment Impact
Assossment (EIA) study of the project. He highlighted thal this is not the first
consuliation and that we have conducted at least 7 in the past with the inlention to
keep all public & stakeholders un board, He requested the parlicipants to raise their
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concerns and feedbacks for the project in the QA session so that it is adequalely
incorporated in the project.

CLQ, CDCL then informed the fleor aboul the amalgamation of DHI- INFRA with
CDCL unel that the ALDTP has now come under the mandate of the CTXCTL, He said

that the 12H! is the owner and the executing agency, and CDCL is the implemoenting
ageney for the project,

Hle explained the impartance of gy ALDTP for Phuentsholing and tie whole country
which consists of lwo main components i.e. a) river training to protect Phuentshofing
from the flaoding threats and to prevent the erasion af valuable land; b) Sand
reclamation which svifl provide avound 1146 acres of land for development. DHI will
be investing in the project and it is likely to adopt financing ratio of 70:30 with 30
percent equily Injeciion. He then Informed the floor that ADB has committed ta
provide major funding for the 1% Phase of the project which comprises of river
training, embankment works and development af 160 acres of land in Zone A.

Meanwhile, he introduced M/ s HCPDPM, who is based in Abmedabad, India as the
consulting firm for earrying aut the Integraled Devailed Project Report {(IDPR) for the
Project. Further, he mentionad that with the invoivement of ADD, they have deputed
thair 'roject Preparatory & Technical Assistance (PPTA) consultants under diverse
disciplines to review he IDPR, With ADB on board and provided that all

Government clearances and approvals are cbtiined in time, the construetlon of Phase
1 {Zone A) is expected to start from the third quackec of 2017,

e commitied that CDCL would do its utmast ta realize the ALIYIP as per the
Government's plans and policies. He informed that the ALDIT would bring
unprecedented bunefits not anly to the peaple of Chhukha and Samtse Dzongkhags
but the entire Nation. He also highlighted that some of the benefits would be in the
form of job oppoertunities, commercial ealesprises, increase in land values, ete,

Following this, the Chairman of the meeting, Executive Secretary of Phuentsholing
Thromde addressed the floor wherein he highlighted the importance of ALDTP
project ta the prople of Chhukba and Samtse $zongkbags and the country as 2
whole, He emplhasized that given the current congustion problem in Phuentsholing
city, itisinevitable that the ALDTP project come up ina well-structured and plannzd
manner. 1o further emphasized on the urpency of the praject owing to the constant
flonding threats of Amachhu especially during the monsoon in 2015 and 2016, Sinee

the project is falling under the jurisdiclion of the Phucatsholing Thramde, the
Thromde extends its full support for the projoct.

He said that a lot of slakeholder consullations have been carvied out for this project
in the past and hence, we have incorporated the needs of all the concerned. He urged
the participants to be attentve during the presentabion and raise al their concems
and [eedback so that It can be incorporated in the reporl befora it is too late,

Tl 62-32370) 324369, Fax 02332972 v el ot
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General Marager, Infrastructuce Divislen, CDCL gave a Lrief presentation on the

project background including the project rationale, objectives and vision, The
presentation slicdes is attached as Annexure IL

The Consultanis, HCPDPM, then made a detailed presentation of the project
Masterplan, EIA methodology and process, summary of the proposed Enviconmental
& Sacial impacts and mitigations measures and a summary of the enviranmental

Management & Monitoring plans. This presuntition slides are altached as Annexure
[,

After this, an opportuniky was given to the particlpants to provide their opinion and
concerns pertaining lo the project in a Quuestion & Answer session, The

questions/concerns raised and their correspending justifications are reproduced
below:

Tel 02-32371) 324369 Fax 02-332073  www eded fr
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§ullowing the Questivn & Answer (Q&A) sesslon, the Director, Department of Logineering
& Construction, THCL thanked all the public and stakeholders for taking out their time and
attending the meeting, He thanked the floer for overwhelming participation and for the
interactiva Q& A session.

The mezting sas officially concluded at 1:00 PM followed by Lucch.

j
{Wangechu aye
Exceutive Secretafy
Phueotsholing Thromde

Executive Secretary
Phuertsholing Thromde

fef §2-32370329369. Fax N2-232973 www cdlcd i
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----- Thimpite: Bhutan
o Carmpany
Minutes of the 2#¢ Public Consultation Meeting for Amochhu Land
Development and Township Project {AL! in Phuentsholin

Date: 317 January, 2017

Venue: Hotel Druk Banquet hall
Time: 3:00 AM - 1:00 PM

‘ AGENDA

Sl | TIME | ACTIVITY REMARKS

no.

1 |9:00 AM-930 AM Arrival and Registration of | All Participants

Participants
2 [ 930 AM-945 AM Opening Remarks CEO, CDCL
3 | %45 AM-10:15AM ALDTYP Presentation Project Team, ALDTP, ID,
CPCL
5 | 10:13 AM -10:45 AM Tea Break All Participants
6 | 10:45 AM -11:45 AM ALDP EIA Presentation Environment Officer,
) ALDTP, iD, CDCL
11:45 AM - 1:00 PM | Question & Answer Session All Participants
8 | 1:00 PM-1:07 PM Closing Remarks Director, DEC, CDCL
9 | 1:07 PM-2:00 PM Lunch All Participants
End of Program

[Dlscusmn POINTS ]

1. CEO, CDCL in his opening remarks welcomed the representatives from various
Governments, Corporations, Private Organizations, Civil Society Organizations,
private land owners and Bhutanese living in Jaigoan and thanked them for taking
their time to attend the 2 Pubiic consultation meeting for ALDTP. The lists of
attendees are attached as Annexure 1.

He said that the primary objective of this meeting is to disclose information on how
the issues raised during the 1% consultation meeting has been addressed in the
project. He also requested the participants to raise their concerns and feedbacks
during this Q&A session so that it is adequately incorporated in the project and EIA
report.

He reiterated the importance of the ALDTP for Phuentsholing and the whole
country which consisted of two main components l.e. a} River training to protect
Phuentsholing from the flooding threats and to prevent the erosion of valuable
land; &b) Land reclamation which will provide around 1146 acres of land for

Tel 02-3237(V324569; Fax: 02-332973, www.cdel be 3‘ ‘\/
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development. He also informed that DH! will be investing in the project and it is
likely to adapt financing ratio of 7030 with 30 percent equity injection from DHI.
Along with DHI, ADB has also committed to provide major funding for the Phase |
of the project which comprises of river training, embankment works and
development of 160 acres of land in Zone A. With ADB on board and provided that
all Government clearances and approvals are obtained in time, the construction of
Phase I (Zone A) is expected to start from the third quarter of 2017.

He emphasized that given the current congestion problem in Phuentsholing city, it
is inevitable that the project come up in a well-structured and planned manner. He
further emphasized on the urgency of the project owing to the constant flooding
threats of Amochhu especially during the monsoon in 2015 and 2016,

He committed that CDCL would do its utmost lo realize the ALDTY as per the
Government's plans and polictes. He Informed that the ALDTP would bring

unprecedented benefits not only fo the people of Chhukha and Samtse Dzongkhags
but the entire Nation.

2. Genetal Manager, Infrastructure Division, CDCL, then gave a brief presentation on
the project background mainly focusing on the rationale, location, project site,
mandates and the governments support for the project. This was followed by
presentation on the project details such as construction of River Training & Flood
Protection Works, Embankment & Backfilling Works and Common Urban
Infrastructure by the Project Manager. Subsequently the Master Plan Components
such as the key issues, vision & objectives, project zoning, and the overall master
plan of the ALDTP was presented by Chief Architect, CDCL

3, After the Tea Break, the Environment Officer, CDCL made a presentation on the
Environment Impact Assessment of the Project outlining on how the issues raised
during the 1# consultation meeting were incorporated in the project, highlighted
the summary of the significant environmental impact and mitigation measures and
introduced the focal person during the project implementation. The presentation
slides are attached as Annexure I[.

4. After this, an opportunity was given to the participants to provide their opinion
and concerns pertaining to the project in a Question & Answer session. The

questions;/concerns raised and their corresponding justifications are mentioned
below:

Tel. 02-32370/32469, Fax. 02-332973, wiew.cdel.br 2{/ \\ \J
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| Have funds been secured for the |
development of Zone A since the
project is expected to start at the fourth

,%%fi-:_..;a\ Thimphae: Bltan
SN. | QuestionySuggestion | Answer
1. | Mr._Sonam Rinchen, Dy. Managing

- Director, Rabten Workshop (Private

| Sector representativel:

CDCL informed that one of the major issue for
the development of Phasc I is its huge
investment especially in the river training
works and infrastructural development. For
this, an initial cost estimate of $55 million has
been proposed out of which, $45 million will be
funded by ADB (ADB grant of $26.47 million
and concessional ordinary capital resources
Lending (COL} of $18.53 Million) and with DHI
injecting $10 million as equity. Therefore the
funding is secured at the moment. In addition,
for the Phase 1, package 1 construction is
expected to start by September 2017 provided
all the clearances and approvals are obtained
on Hme,

' quarter of 20177
I
[
l
|
2, Mr. Karma Jigme, Stapels and Jattu
Wood In Private  Sector
Representative):

Since the budget is allocated for the
development of Phase 1, who will
undertake the development works?
| Wil it be CDCL or there a possibility
for the private sectors to participate as
well?

CDCL clarified that since the ALDTP is an ADB
funded project and CDCL is its implementing
agency, this will lead to conflict of interest if
CDCL takes up the construction works, It was
also informed that due to the huge investment,
complexity and uniqueness of the project, an
International Competitive Bidding (ICB) will be
floated, wherein an  opportunity  for
participating as a single firm or a joint
venture/association will be available to the
private sector.

in addition, it was informed that to ensure the
progress and quality of work, a team of Project
Implementing Consultants  (PIC), Project
Implementing Units (PIU) and Project
Management Unit (PMU) have been
formulated.

Tel 02.323700324569; Fax 02.332973, wwv.cdel bt
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SN. | Question/Suggestion

Answer

3. Mr. Karma C. Nyedrup, !
(

Environme ational
Environment Commission

(Government representative}

;I. Concern was raised that the
| implementation schedule for all the
four zones has to be submitted and
not just for a single Zone since the |
environmental clearance would be |
issued for the whole project and not
in a piece-meal basis.

T.J

It is understood that it is a
requirement for ADB to disclosure
EIA report in their websile, but what
is the purpose of disclosing the EIA
report in CDCL website?

3. How will you maintain the natural
river flow to conserve endangered
fish like Golden Mahaseer especially
after the construction of river
training and embankment works?

1. CDCL informed that the EIA report has

, CDCL informed that like ADB, the EIA

. CDCL informed that, as presented earlier,

been prepared for the whole project and not
just for a particular Zone, therefore the
implementation schedule for the entire
project will be submitted in the EIA report.

report will be disclosed in the CDCL
website so as to get relevant feedback from
public. In addition, as presented earlier, the
focal person from CDCL could be contacted
for any comments on the report,

the width of the Amochhu is around 50 m
even during the lean season, After the river
training works, a river channel of 300 m is
proposed. It is therefore expecied the
natural flow of the river will not be
disturbed.

Tt was also informed that CDCL and ADB
has taken into consideration the issue of
Golden Mahaseer, an TUCN list endangered
species especially during the construction
phase. Therefore the impact of such species
is considered significantly high in the
assessment. In the report, an Environmental
Management Plan (EMP) has been proposed
which provides the overall guidelines for
the contractor to frame a Contractual
Environment Management Plan (CEMP).
The CEMP will provide site specific
mitigation measures for the conservation of
such species, In addition, since Bhutan alse
has a lot of conservation plans carried out
for Golden Mahaseer, a possibility to
support Department of Livestack for their
ongoing works could be explored.

Tel 62-323700324369. Fax: 02-332973, wanw.cdel bt W %X
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. The mitigaion measures are
subjective at the moment but needs
to be detailed In the EIA report for
submission to NEC I

5. It is proposed that the employment
and housing opportunities will be
provided by the project which is |
very subjective. A detail
quantification of the above needs to
be provided during the construction
and operation phase for the entire
project duration in the E1IA report.

4, The suggestion will be duly noted and will
be considered in the EIA report for onward
submission to NEC

5. CDCL informed that ADB has decided to
fund the project based on the economic
viability of the project i.e Economic Tnternal
Rate of Return (EIRR) which is about 14%.
Based on this, a quantificaion of
Employment and housing opportunities has
been worked out which will be included in
the EIA report.

=T

|

Aum m, ef Execufive
Officer, BAOWE (Civil _ Sociely
' Organization Representative)

BAOWE is glad to see the progress
made by the project and the concerns
reflected by the stakeholders ensuring
an inclusive project envisaged and built |
for the wellbeing of the people. 1t was
also informed that they was grateful
that their concerns were noted. They
also thanked ADB for helping create
livelihood for more than 3000 families
across the nation.

She reiterated that their request to
| create a livelihood centers be addressed
in the project for the marginalized
levels of society mostly single mothers
and unemployed youth and make this
| project a reality.

CDCL thanked BAOWE for supporting the
project and reiterated the importance of
empowering women to alleviate poverty. It
was informed that the proposal has been duly
noted and a provision has been kept for
development of informal livelihood centers in
the master plan,

|5

'Mr. _Vijay Moktan, Conservation
Director, World Wildlife Fund (Civil
Society organization Representative)

1. It was generally observed that all
the Environmental Assessments
carried out for developmental
projects like Urbanization and
Hydropower Projects are all very
site specific. For this project, has the
cumulative impact from the
Amochhu  Hydro-Electric  Project |

1, CDCL informed that the project master
plan has taken into consideration all the
ongoing activities such as the ongoing
SASEC road project, upcoming
Phuentsholing-Samtse Naticnal Highway,
the LAP and the AHEP and has assessed its
cumulative impact in the project.

It was also clarified by NEC that usually to

Tel, 02-32370/324369. Fax $2-332973, www.ede! bt N( K./
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(AHEP)  upstream and  the assess the overall cumulative impact a

upcoming road projects  being Strategic Environmental Assessment (SEA}

considered for this project? is required but for this project since there
are no new maijor projects, an EIA would
suffice.

2. Since the project aspires to cater | 2. CDCL clarified that the projected
around B0,000 population during population of 80,000 is for the entire
the project’s operadon, It is Phuentsholing Urban Area (PUA) which
imperative that the project must includes the existing Phuentsholing town
remain resilient to cater and sustain and the new town in the next 30 years.
its population. Ilowever, the concern was duly noted.

6. | Mr. Pema Wangchuk, Sr. Forest
Ranger, Tading Gewog, (Government
representative)

There could be a possibility that the | CDCL informed that while demarcating the
demarcated boundary of the project | project boundary, a joint consultation has been
area aroundZone B might be conducted with Mangmi, Tshogpa and Gup.
overlapping with the community forest | Therefore, the issue of overlapping the
area community forest area with the project area
might not be possible. However the matter has
been noted and will be verified with the
; concerned village authorities.

T Mr. Phuntsho Wangdi, Private lTand
Owner at LAP (Private Sector
representative) |

1. He thanked DHI and CDCL for | 1. CDCL explained that the new proposed
expediting the project activitics in Phuentsholing-Samtse National Highway
the past 3 months and informed that will be between the Amachhu LAP and the
the land owners and the peopie of Amochhu Project. 1t was clarified that the
Jaigoan are jointly looking forward alternative route to the project has also

to the completion of the project. A been exploredin the master plan for future
clarification with regard to the

requirements.
Phuentsholing-Samtse National
Highway and the alternative route
to the project was sought.
|
Tel. (12-3237(0324369. Fax; 02-332973, wiew.cdel bt \ \]
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SN. | Question/Suggestion Answer |
2 Is there space earmarked for | 2 CDCL informed that there are spaces |

conducting trade fairs for the

promoting of indigenous products
and creating sport complex in the
project?

3. What is the current status of the

. Phuentsholing Thormde clarified that the

earmarked for activities such as trade fairs,
event places and seasonal orange auction
yards in the special development zones of
the master plan. With regard to the sports
faciliies, Zone A does not have any such
provisions except for areas that has been
allocated for play grounds, pocket parks
and promenades. However, provisions
have been kept in Zone B and Zone C for |
sports complex.

partial diversion of the Amochhu? partial diversion carried out at the moment
is a temporary measure until the ALDTP |
project commences and is mainly to control
the upcoming monscon. The work is
currently carried out by a private contractor
at his own expense, The materials from the
diversion activiies will be used by the
contractor to recover his cost.
8. Mr. Tshering Phuntsho, Chief Urban
Planner, Phyentsholing Thormde,

{Government representatives)

|1, Concern was raised that while
formulating the land use for the
project, a precinct based planning
must be used and not specify it as
commercial, residential, etc.

2. What are the provisions kept for the
town centers?

3. It was also suggested that the space
allocated for the development of
university and the convention
centers which Is currently located at
different zones as per the master
plan could be located together.

. To this, CDCL informed that the concern

. With regard to the town centers, CDCL

. CDCL informed that all activities that

will be noted and clarification on the matter
will be sought from NLCS and
Phuentsholing Thromde.

informed that the details are currently
underway. However, provisions for
cultural monument and landmark features
have been kept in the master plan.

comes under the special development
zones and will depend primarily on the
demand for such activities, In addition, a
comprehensive DCR is currently under
preparation which would clearly spell out
the land use type allowed in the entire

master plan.

r
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| Answer

9, Lobzang, Executive Engineer,
Phuentsholing Thogmde,

V4 13 VES

There is a need to synergize the design
level and existing level of the proposed

river training works (45 m from the
riverbed)  with  the  upcoming
| Phuentsholing-Samise National

Highway and LAP since many
construction works are being carried
out that the moment.

The suggestion will be duly noted. Further
discussions and co-ordinations will be carried
out with the concerned agencies.

10. | Mr. Karma Jigme, Stapels and [attu
Wood _ Industry, (Private Sector
Representatiye):

1. As per the discussion, it was
observed that there is a need for
close consultation with
Phuentsholing Thromde and CDCL
with regard to the integration of
project and LAP.

2. What is the project modality?

. CDCL acknowledged that the concerns

raised are very valid and clarified that
CDCL has been  working  with
Phuentsholing Thromde and Department of
Roads right from the project inception o the
current stage. CDCL informed that there are
representatives from these organizations in
the Technical Working Group (TWG) of the
project. [t was mentioned that there has been
several rounds of meeting held with
Phuentsholing Thromde in the past. It was
also informed that the current Executive
Secretary of the Phuentsholing Thromde
was the Board Director of the erstwhile DHI-
INFRA and is fully aware of the project.

CDCL informed that as a project
implementer, CDCL will only be
supervising the construction of the river
training, embankment works and the
Common Urban Infrastructure like roads,
water supply, storm water drainage, power
supply and telecommunication. The land
will then be made available for the private
developers for construction. The lease rate
for the land is currently under preparation
by DHIL

Tl 02:32371V324569; Fax: 02-332973, www.cdcl bt
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11. | San No
Chhukha Dzo ag_Administration
Government representative,
1. How has the ground water|1. CDCL informed that the ground water
abstraction been studied?

2. During the construction stage, will
there be a need to acquire separate
land outside the project area for the
use of machineries such as crushing
plants? If so, then appropriate land
acquisiion  process  must  be
conducted.

3. Where are the utility spaces like
STP, WTP, etc. located in the master |
plan? |

3

abstraction had been undertaken as a
baseline study from the existing water
source of the Phuentsholing City. After test,
the water has been found suitable for
drinking after disinfection.

CDCL informed that no separate land will
be acquired for the use of machineries
during the construction stage. All
machineries will be operated within the
project preémises.

CDCL informed that each zone has its own
public utility spaces allocated in the master
plan.

Following the Question & Answer (Q&A) session, the Director, Department of Engineering
& Construction, CDCL thanked all the public and stakeholders for taking out their time
and attending the meeting. He thanked the floor for overwhelming participation and for
the interactive Q&A session,
The meeting was officially concluded at 1:07 PM followed by Lunch,

(T'shering Dup;g/

)
24
(Reezang Wi i)
Di n

General Manager
Infra Division Department of Engineering and
Construction
(Phuntsh shen)
Chief Executive Officer

Tel 62-323700324569, Fax: (12-332973, www cdcl bt
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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
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1.

II.

REPORT ON
PRESENTATION AND STAKEHOLDERS' MEETING
ON HYDROLOGY AND HYDRAULIC STUDY OF
AMOCHU LAND RECLAMATION AND TOWNSHIP DEVELOPMENT (ALRTP)

Date & Time :May 19, 2014; 1000-1300 HRS
Venue :Druk Hotel, Phuentsholing

Brief Background on the ALRTP

The Amochhu Land Reclamation and Township Project {ALRTP) was initially conceived by the Ministry
of Works and Human Settlement to address the danger of flooding at the western front of Phuentsholing
Town. Past piecemeal attempts to protect the riverbanks have achieved limited success and a long-term
solution is required in order to protect Phuentsholing town from flooding. Phuentsholing is also very
congested and there is no room for expansion despite huge commercial potential. Therefore, a holistic

integrated approach of using the flood protection embankments to reclaim land in order to create
additional land for expansion has been studied.

In 2007, a Detailed Feasibility Study and Engineering Design titled “Toorsa River Flood Mitigation
Project,” was conducted by MoWHS with support from Danida.
Later, the Ministry of Works and Human Settlement (MoWHS), Royal Government of Bhutan handed

over the project to Druk Holding and Investments (DHI) to take up the ALRTP which is now being
undertaken by DHI INFRA, a subsidiary company of DHI.

DHI engaged Infrastructure Leasing & Tinancial Services limited (IL & FS) a company based in Kolkata
to carry out a feasibility study. Before the feasibility was completed by IL&FS, the consultancy contract
had to be terminated owing to development of Amochu Hydro Electric Project (AHEP) upstream. After
the detailed project report (DPR) on AHEP was completed and the report was made available, DHI
INFRA was necessitated to engage DHI India again to revisit and revise the Hydrolegical and Hydraulic

Studies for ALRTP taking the hydropower project upstream into consideration for any impact on the
downstream,

Objectives of the Stakeholders’ meeting

i.  Toshare the cutcome of the report on Revision of the Hydrological & Hydraulic studies.
ii. To provide opportunity to the stakeholders to raise their concerns.

ifi. To update the stakeholders on the development of Amochu Land Reclamation & Town Ship
Project.

iv. To provide a direct interaction opportunity between stakeholders and experts

Page 1of11
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1I.  Stakeholders

The stakeholders invited for the presentation and meeting were from:
1. The Consulate General of India, Phuenthsoling.
Phuentsholing Thromde.
Druk Holding & Investment (DHI).
National Land Commission Secretariat.
Mational Environment Commission Secretariat.
Ministry of Works & Human Settlement, Thimphu,
Department of Road, MoWHS, Phuentsholing,.
Phuenthsoling Dungkhag
Land owners/ represontatives of the land holding in the project area.

Woos N E e W

The list of the officials who attended the meeting is attached for reference,

IV. Opening address by the Chief Executive Officer, DHI INFRA

Background:

The Chief Executive Officer, DHI INFRA after welcoming the participants, informed about how the
project was initially conceived. He said that the objective of the project was initially to explore
measures to protect Phuentsholing city from floods. He said that as a result of flood protection and
river training works about 865 acres of land would be reclaimed. Therefore, a study on Amochhu
Fiood Management and Land Reclamation Project was conducted in 2007 by Danish Hydraulic
Instifute (DHI), India represented by Dr. Jacopson Fleming and Mr. Abrupan.

Finalization of LAP:

Since about 70 acres of private land falls within the project area, relocation of these land has been
studied and proposed. In the absence of the sufficient manpower in Phuentsholing Thromde, DHI

INFRA prepared the Local Area Plan {LAP) and submitted to Phuentsholing Thromde for
implementation,

Hydro Power Project and its Closure:

Meanwhile, the Amochu Hydro Electric Project (AHEP) came into limelight whose project site is
located just upstream of the ALRTP. This created the need for a revision of hydrological and
hydraulic studies which was conducted earlier by DHI-India. Therefore, to revise the Hydrological
and Hydraulic Studies-2007, the same firm, DHI-India was engaged at a cost of about Nu 5,00 million.
The scope of the works were basically to study influence on the original design of the project by
introduction of the hydropower project upstream and update hydrology analysis with the available
additdonal data.

The CEQ informed thatalthough, the Amochu Hydro Electric Project was stalled for quite some time,
the consultant was not informed of that decision until the day of the presentation at Phuentsholing,

Page 2cofl11
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This was deliberately done to avoid any influence to the study and moreover the hydropower could
be lken up anytime.

Purpose of the Presentation:
The CEO informed that the main purpose of the presentation was to disseminate information on the
impacts resulted by the study of hydrology with AFEP scenario. The study was mainly focused on

the discharge of river, the sediments and the morphological changes that would come as a result of
the river protection and river training works.

Way forward:
Soon after the hydrological and hydraulic studies is completed, detailed design of the town would
be carried out. In fact, it has already been initiated.

The EIA study for ALRTP would follow soon. The hydrological and hydraulic studies will form the
central essence of the EIA study,

Key Note address by the Dasho Thrompon, Phuentsholing Thromde

Dasho Thrompon in his key note address, informed the meeting that the presentabion was on core
technical study on the hydrology, hydraulics and morphology of Amochhu, The experts would touch
on impacts on the riverbanks and protection measures considered. He therefore, said it was
important that all stakeholders paid due attention to the presentation and ask the relevant questions.
He was convinced having interacted with the experts that there were no negative impacts from the
project to the Phuentsholing city or on the Indian side. He mentioned that within the one and half
years of what is left of his tenure as the Mayor, he would consider it his good fortune if the project,
which is obviously the best for Phuentsholing city, could take off. He urged the stakeholders to
support the project for speedy implementation.

Presentation

The revision of Hydrological and Hydraulic Study was conducted by DHI-India consultants and
therefore they were called to make the presentation of their findings.

The main points featured in the presentation were as follows:

« The objective of this project would be the re-evaluation of flood management and land
reclamation study done by DHI in 2007 duly accommodating the impact of Amochhu
Hydroelectric Project (AHEP).

*  The Amochhu has its source from Mount Pauhunri (7,128mAMSL) on the Indo-5ino border. The

catchment area down to Hasimara (India) gauging station in India is 4,006 km?.

The area of permanent snow cover is 348 km2, The net rain fed area up to Hasimara is 3,658 km
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Comparison between 50 yr Flood and Highest Recorded at Hasimara
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The conclusion of the Revision of Hydrology and Hydraulic Study is as follows:

It is seen due to Amochhu HEP maximum ficod moderation of 11% will occur. To achieve that 2
m rise in water level above FRL need to be allowed. This decision can be taken after discussion
with Dam monitoring authority. A close monitoring between dam monitoring authority and
ALRP committee is also necessary.

The waterway of 300 m was decided and tested in the mathematical model and was finalized.
This waterway was evolved during the field observations, The observations indicated the
narrowest waterway found in the vicinity of the study reach No erosion was observed on both
the banks in that reach. It is known that the highest observed flood at Hashimara gauging site
was 5,397 m3/ s in the year 1996. No signs of erosion were observed during the inspections of site.
Therefore, the waterway of 300 m was taken as a stable walerway for the river in that reach. It
may be noted that the process of evolving the stable waterway was fully based on the field
observations, and subsequently confirmed by the mathematical model studies. Therefore, the

changes in the design discharges, if any, cannot be co-related to the waterway provided in the
design.
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s The protection works of both banks was designed using the highest velacities and intensities of
discharge observed in the mathematical model. These were the maximum values observed in the
model within the specific reaches. It was also observed during mathematical model runs that the
changes in the river discharge did not show any significant changes in the velocities and intensity
of discharges. The protection works are evolved on the basis of the overall maximum values
observed in a specific reach, and not on the parameters from section-to-section. Therefore, the
design of protection works will not go any significant change due to small changes in the river
discharges

» The discharge observations are made only once a day at 8:00am and may miss the actual peak
discharge, which could occur during night or later in the day.

» Some of the major flood peaks are calculated from the rating curves developed for the sites with
unstable controls. The discharge may be in error up to 30 . For example, the peak at Hasimara
in 1996 is actually observed at 5,397m /s, and corresponds to a lower stage compared to the next
highest discharge of 3,800m3/s in 2000, which is derived from a rating curve.

e Atpresentin the river bed, there is a small overall trend towards erosion in Bhutan, around 0.2m
from the river bed per annum, with corresponding deposition in India around 0.02m per annum

» With the river constrained by flood and bank protection works, there is slightly reduced erosion
in the reach in Bhutan, with slight reduction in deposition in India.

 Itis feasible in hydraulic and morphologic terms to constrain the river within a width of around
300m, in the present river bed. A flood with a recurrence interval of 50 years will pass without
spilling over the banks.

» The impact of the works downstream in India will be minimal. The existing pattern of gradual
erosion in Bhutan and corresponding deposition in India will continue, at a slightly decreased
rate. While there will be a small increase in the average flow velocity immediately across the
border, velocities along the left bank will be reduced.

Key points raised during the question and answer session

1. The Chief Environment Officer, NEC sought clarifications about the total discharge and
velocities on upstream and downstream of the project.

On Velocities - The consultant responded that the measurements were taken every 15 minutes
during daylight hours at the depth of 1.50m on mid-section of the river with highest recorded at
2.2m/sec. He however, said that 2006 turned out to be relatively dry year with a short flood
season, with high velocities observed only during occasional flood events.

On discharge - The Consultant said that the discharge observations were made at two gauging
stations at Dorokha and Doyagang suspension bridge from 2004 to 2012 with a maximum
recording of 1600 m /sec at Doyagang suspension bridge and 1400 m /sec at Dorokha. However,
the maximum discharge at Hasimara, India has been observed at 5,397 m?/sec in 1996.

Page 5 of 11
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2, The Counsel General raised his confusion on the 50 years project life cycle period and 50 years

return period flood.

On this, the consultant clarified that the 50 years project life cycle referred to a period at the end
of which the asset value of the project will become zero. Itis justa period that has been considered
for financial analysis, Whereas 50 year return period flood referred to the highest flood that could

occur within a considered period of 50 years. It is a technical way of calculating a certain expected
flood.

3. From the land owner’s side, Mr. Phuntsiio Wangdi asked how much would be the reclaimed land
area and what part of the reclaimed land would be usable for river training works.

On this, CEQ, DHI-INFRA responded stating that 865 acres of land would be reclaimed by
training the river, but only about 450 acres of land would be used for development. The remaining
land would be used for recreation, open space, roads and other common facilities.

4. Mr. Pema Gyeltshen, one of the land owner representative asked who would be the regulatory

authority, how much time would be required for the project to complete and who would be the
implementing agency.

CEO, DHI-INFRA responded stating that Phuentsholing Thromde would be the regulatory
authority whereas DHI INFRA would be the implementing agency. The reclamation of land
would take about 5 years. He also informed that the project could kick-start anytime soon if the
land issues are resolved and receive the directives from the government/DHI.

5. Omne of the land owners (Kanna Jisme) pointed out that the delay in AHEP and ALRTP projects

have caused delay in finalizing the LAP along the Amochu banks. This has caused delay in
construction activities of the land owners.

The CEO, DHLI-INFRA informed the meeting that due to shortage of manpower in Phuentsholing
Thromde, DHI INFRA provided assistance in preparing the LAP for the relocated private land
holdings and the LAP has been handed over to Phuentsholing Thromde for implementation.

The Chief Urban Planner, PT informed that the draft final LAP is ready and very soon, a public
consultation meeting would be called for finalizing the LAP. Further, he also clarified that the
development activities along the banks has been put on hold since the LAP has to be integrated
with the reclamation works and the decision on the alignment of Samtse ~ Phuentsholing is still
being negotiated with DoR, MoWHS, though it is not part of the project area.

6. Although it is said that there is no impact with Hydropower Project upstrean with all the data
that you have gathered, is it really safe to have Hydropower project above the settlement with

the type of terrain in Bhutan and have you considered all types of natural calamities that may
occitr along Amechim?

The consultant informed that the main purpose of revision of the study was to see how the
discharge would change downstream due to Hydropower dam upstream the project. We have

Page6ofll
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11.

already proved that in the earlier study in 2007 that channel size of 300m width and 5 meter deplh
would accommodate the 50vear flood. The revision study was carried out to see if there is any
reduction in the design of flood protection and river training works with the hydropower plant
above so that the cost of the project could be brought down. However, the revision study also

suggests that the original design of the channel remains unchanged even with the hydropower
upstream.

The Consul General of India asked what type of software is used for conducting flood simulation
and how reliable is the software.

The Consultant responded stating that the software called MIKE 11 was used for flood
simulation. MIKE 11 is a professional engineering software tool for the simulation of hydrology,

hydraulics, water quality and sediment transport in estuaries, rivers, irrigation systems and other
inland waters.

MIKE 11 is the preferred choice of professional river engineers when reliability, versatility,
productivity and quality are concerned. MIKE 11 is also accepted by US Federal Emergency
Management Agency for use in the National Flood Insurance Program.

The guestion was also raised whether the climate-change factor is taken into consideration.

The consultant informed that he has not covered climate change factor, however, the dame design
has taken a lot of factors into consideration and therefore separate study on climate change may
not be required. We have seen that although the 50 year flood is considered, we have tested and
found that the system supports even for 100 year flood.

Mr. Passang Dorji, Director DHI said, tle cost of the project in 2007 report was about Nu 3.7
billion and now it has changed to over Nu 5.00 billion although there is no substantial change in
the design. Is this change occnrred only duc to inflation or there are some changes i the design?

The consultant informed that the increase in the project cost is mainly due to price escalation and
inflation.

The Phuentsholing Thromde sought clarification whether the available reclaimed land of 865
acres includes 300m width channel, Also whetherwill there be any reduction in the channel width
with the Hydropower plant upstream and have more reclaimed land?

It was clarified that the reclaimed land of 865 acres is excluding 300m width channel. The
consultant also informed that considering the design parameters of the dam spillways and the
storage capacity of the reservoir, reduction of 300m channel width is still not possible. Any
reduction in the dimensions would create flood risks and flow changes downstream.

The Consul General said that somewhere in the presentation the consultant has said that there

will be reduction of velocity on the left side of the river. Does it mean that velocity on the right
side will increase and thereby further erode the hill slopes?

Page 7of 11
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The consultant clarified by showing the mathematical simulation graphs again that aiihnugh
there will be some differences in the velocity on left and right banks the changes were more or

less same as the original river without the protection embankments. Therefore, the impacts on
the sides as well as the Indian side would be minimuzn,

NEC reminded that 30 m free zone has to be kept in inind while constricting physical structures
like buildings, etc, which is required by the conntry's legislation.

Saimeone mentioned that people are thinking a tunnel firough the Kaileshwar Hill wonld be o
good option to eliminate flood risk, what would be your comments?

The study does not cover investigations for tunnel alternabive. However, accarding to the

topographical situation of the site, 2 tunnel would create huge changes in the flow velocity and
high cost to construct it.

Conclusion

The meeting was concluded at 1300 hrs. with a vote of thanks by the Offtg. General Manager,
Business Development, DHI-NFRA
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Appendix 32:

Air Quality Modelling Assessment of
ALDTP
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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:

e Source and emission details
e Site specific meteorology data- Wind speed and Direction
e 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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o 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 Length of Width of Silt Content No. of TSPM Emission
Road Road (km) road (m) (%) Trucks/day (gm/sec per m?)
Paved ~1.15 6.0 5.5 250 0.00000375
Unpaved ~3.0 6.0 10 250 0.00000330
(Zone A +

B)

Unpaved ~4.5 6.0 5 250 0.00000203
(Zone C)

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 Stack Capaci Sta Fue Fuel S02 PM NOx

ck Attached to ty ck | Consumpt Emitte Emitte Emitte

No. Ht., Use ion d, d, d,

m d (Kg/Hr.) gm/se gm/se gm/s
c c

c1 C2 C3 C4 Cc10 C11 C15 C20 c23

Sub Station: 1

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

2 DG sets- 315 30 UuLS 55.04 0.0005 0.002 0.28
Standby KVA D

Sub Station: 2

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

2 DG sets- 315 30 ULS 55.04 0.0005 0.002 0.28
Standby KVA D

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- 315 30 ULS 55.04 0.0005 0.002 0.28
Standby KVA D

Sub Station: 4

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

2 DG sets- 315 30 ULS 55.04 0.0005 0.002 0.28
Standby KVA D

Sub Station: 6

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

2 DG sets- 315 30 ULS 55.04 0.0005 0.002 0.28
Standby KVA D

Sub Station: 7

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

2 DG sets- 315 30 ULS 55.04 0.0005 0.002 0.28
Standby KVA D

Sub Station: 8

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

2 DG sets- 315 30 ULS 55.04 0.0005 0.002 0.28
Standby KVA D

Assumption

The dispersion modelling assumptions considered are as follows:

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

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

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

e 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.

e 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 DISTANCE (METERS)

(DEGREES) 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 29 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 29 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 71 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 21 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 24 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 24 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 24 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 24 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 29 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 29 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 29 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 24 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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EIA for Amochhu Land Development and Township Project
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)

DIRE
CTIO DISTANCE (METERS)
N
1 1 2 2 3 3 4
(DEG 1 2 3 4 5 6 7 8 9 1 2 3 4 > 6 ! 8 9 0 5 0 5 0 5 0
REE 0 0 0 0 0 0 0 0 0
S) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 2 2 2 1 1 1 1 1 1 1 1 1 1 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 '
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 2 2 2 1 1 1 1 1 1 1 1 2 2 2 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 2 2 2 1 1 1 1 1 1 1 2 2 2 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 2 2 1 1 2 2 1 1 1 1 2 3 3 3 2 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1 2 2 1 1 2 1 1 1 1 2 2 2 2 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
60 .
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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1 1 1 1 1 1 1 1 2 1 1 1 2 2 3 2 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 2 1 1 2 1 2 3 3 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 2 2 1 1 2 5 3 2 2 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1 1 1 2 6 3 2 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 2 2 2 2 4 2 3 2 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 2 2 2 2 2 3 2 3 2 2 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 2 2 2 2 4 2 3 2 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
130 . . . . . . . . . . . . . . . .
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 2 2 2 2 3 2 2 2 2 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
140 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 1 1 1 1
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
240 '

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
250 '

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
260 '

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
270 '

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
280 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
290 '

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
300 '

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1
310 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

415




EIA for Amochhu Land Development and Township Project

0
1

0
1

0
1

0
1

- O

0
1

0
1

0
1

\V]

—

—

320

0

—_

0

—_

0

—_

0

—_

0

—_

0

- O

0

- O

N o

—_ O -

- O

o o -

330

o

—

340

350

360

Figure 9-23: Isopleth of Incremental GLC of Particulate Matter (PM10) from Flue Gas stacks (fuel-ULSD) (Operation stage)
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EIA for Amochhu Land Development and Township Project
Oxide of Sulphur (S02)
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)

DIR
ECT DISTANCE (METERS)
ION
1 1 2 2 3 3 4
(DE 1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9 0 5 0 5 0 5 0
GRE 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ES) 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Figure 9-24: isopleth of Incremental GLC of Oxides of Sulphur dioxide (SO2) from Flue Gas stacks (fuel-ULSD) (Operation stage)
425




FERVDD Won « Loben Ervioeweriel Sobren

DYALDTMAZRMCO Dpeeicn Mmooy, so v Sxoficene

EIA for Amochhu Land Development and Township Project o
SROIECT TITLE: CONNENTS:
502 Isopleth - DG Sets Stacks (ULSD Fuel) - Operation Phase
Amochu Land Development and Township Project (ALDTP)
@
3 g
g8
g3 SOURLES;
5 -
~ 8
1 0.0030  pecerroRs:
§ 3 900
§ - QUTRUT YYPE:
- Concantration -
g° 0025 MAX 35:'-‘
g? 3 0.0046 ug/m~3 E‘.E.’:
N & COMPANY NGME:
I § 3
% _ 4 Kadam Environmental
28 o Consultants
g8 2 0020
a
= 8
3 2 NCDAFR:
2 - § § Sangram Kadam & Valbhav Rana
8- &
= ; o DATE:
- ~
2R Z % g 0001 8/8/2016
3 % 8 SCALE: 14250
g 38
84 (4] g l‘1— — — Thm
5 3 £C
N 5 ﬁ
3 e
. 5E 0017 /(@
4 I 5 '.00" e
: &
“II'VITXIVXI|IIITTI AN BALBEE N BEEA R R lV‘Ilyll'll l‘ll‘l'-t Sg
730000 731000 732000 733000 734000 735000 736000 737000 ,"'_' ¥ PROECT N
UTM East [m Qi
fml =2 . 1523293906

426




EIA for Amochhu Land Development and Township Project

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 DISTANCE (METERS)
ION
1 1 2 2 3 3 4
(DEG
0 5 0 5 0 5 0
REES
) 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0
0. 0. 0. 0.
10
5 4 3
5 5 6 6 5
1. 0.
20
0
5 5 5 6 5
0 0 0 0
30
5 5 5 6 6
1. 1. 1.
40
3 3 2
7
0 0 0 0 0
50
5 5 5 5 7
60 0 0 0 0 0 0. 0. 0. 1. 0. 0. 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)

431




S. ﬁjﬁ‘n%‘
EIA for Amochhu Land Development and Township Project ~  "7&23
e ——
S02 Isopleth - DG Sets Stacks (ULSD Fuel) - Operation Phase
Amochu Land Development and Township Project (ALDTP)
; 2
1 E
] 3 2
S
© R Y Y
=
o 8 ] :
: -0.0030 » v ,,.., ur
g7 900 ' :
=
&
- Concentration ! e peen
g ] | Rt i N e 8.
£ 3 0.0048 vp/m3 B T, fem e ol
4] 9« N dgiNeN &K X890 sy / e ! | 2 B ! - v T 209 e
g & A % AP O ey
g€ g Kadam Environmental
2o 3 Consultants
E 3 g 0020
-1 2
& - 3 e
4 § =3 Sangran Kadam
S ad o
5 g4
& % % j 0001 9/1/2016
] =8 o 14720
: 3§ '
§ - % % ﬂ_ - -Ik-.-
] -
E 52
2 é ‘_E a.er /(
N -t ) P ]
_ 5o L
B 32 i 010 e f e e e T T T T TTTTIT T T TITT :l‘é
| I T TYr T TTrTTTTY ! L B | T ’ TITTITI T I I T YT ™" = o
731000 732000 TE3000 734000 735000 738000 7IT00ND : o Ly
UTM East [m]
i ,,. 1523293906
SETNCD 'Aga - Lok Drovewed Sy C SLDTNZTVWIC Dpewon Mreron o manw Zeolicon:

432



