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Lattice Tower Erection Sketches
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Tower Characteristics Table
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INDIA BORDER TO NEW BUTWAL
_nnw"ﬂﬁﬂ Tower | Line Angle ,n..as_.”.. Abead spon| _ Numberof AP/Centre [shter pegging} AP{Centre (per grievence} Soclal Characteristics Forest Charactaristics Construction Characteristics
Tower Type Hefght colprint Marker Salls In
Tower No {m} (deg) (m2) {m) AheadSpan |  Easting Northing n._mnqﬂ.“._ Longitude |  Latitude District MunicEpality Ward _._“ﬁ._ﬂuﬁ.s m.__n.“.uu.ii awn_“_“.“”._m“.sa Forest Communky |  Forest Density qﬂhww“". Construction Access. m_.“ﬁ..._....__“ﬂ“_ 1“._‘”.»““.“”_"__ _..Ha-”__.ﬂ.._._._
India Border
1 D1E 15 0.0 525 29 174499.79 338047.70 101.8% HNawalparasi West Pathi Nandan 1 Private Agriculture 778.04 Vehlcle plus trail 0.08 0.08
2 D1A 3.5 0.0 454 2 174632.75 3038312.64 101.14 Nawalparas West Pathi Nandan 1 Private Agriculture 680.16 Vehicle plus trail 0.13 0.13
3 [1h (e 2.0 -23.8 525 1 174763.62 3038573.42 101.24 Zns__n_mam_ West Pathi Nandan 1 Private Agriculture 570.50 Vehlcle plus trail 0.10 0.10
4 D1A 3.5 .0 434 41 174775.63 | 3038894.44 101.31 Nawalparas! West Pathi Nandan 1 Private Agriculure 313.30 Vehicle plus trail 0.24 0.06 0.30
5 nic 52.0 -18.1 625 387 [] 174796.63 3039235.52 10214 Nawalparas! West Palhi Nandan 1 Private Agriculture 53.48 Vehlcle plus trail 0.03 0.03
6 1A 62.5 20 576 375 0 174694.91 | 3039608 42 103.08 Nawalparasl West Palhi Nandan 1 Private Agriculiure 116.52 Vehide plus trail 0.10 0.10
7 1A 59.5 0.0 5% 394 [ 174596.32 3039969 84 102,39 | parasl West Palhi Nandan 1 Private Agriculture 112.96 Vehlde plus trail 0.13 0.13
8 BiA 56.5 0.0 434 401 [ 174492.73 304034958 102,47 |parasl West Palhi Nandan 1 Private \gricul 315.95 Vehlde plus trail .09 0.09
) D1A 59.5 0.0 529 403 [ 174387.29 3040736, 10 102, 7¢ lparasl West Palhi Nandan 1 Private A i 378.17 Vehlde plus trail 0.15 0.15
18 D1A 59.5 0.0 529 358 [ 1742E1.34 304112451 103,93 Nawalparas West Palhi Nandan 2 Private A L 262.4% Vehlcle plus trail 0.07 0.07
11 BlA 56.5 0.0 4B4 384 (1] 174176.69 304150831 103,93 Nawalparasi West Palhi Nandan 2 Private Agriculture 153.33 Vehide plus trai 0.20 0.20
12 D1A 59.5 1] 529 a0 0 174075.74 | 3041878.20 104.32 Nawalparasi West Palhi Nandan 2 Private riculture 360.36 Vehlcle plus trail 0.01 0.01
13 DlA 56.5 0.0 4B4 400 0 173973.07 | 3041154.57 104.93 Nawalparasi West Palhi Nandan 2 Private Agricutture 616.70 Vehide plus trad 0.03 0.03
14 DA 59.5 0.0 529 373 0 173867.73 3042640.71 105.30 Nawalparasi West Palhl Nandan 1 Private Agriculture 418.67 Vehlde plus trail 0.27 0.27
15 D1A 62.5 0.0 576 386 0 173769.55 304300064 105,03 Nawalparasi West g 17 Public \gricubt 9178 Vehide plus trail 0.13 .13
18 DiA 55.5 0.0 484 351 0 173667.89 | 304337333 104.90 B3.696413" | 27.474312% Nawalparasi West g 17 Public Agricult 343.14 iF Vehlde plus trail 0.07 0.07
17 D1E 57.5 36.3 9 402 0 173575.38 304371243 105 .48 B3.603048" | 27.475648 Nawalparasi West Ramgram 17 Private Agricutiure 539.30 <F Vehlde plus trail 0.12 0.12
1771 0 £83.608120° | 27.478313° Nawalparasi West Pradesh 5 17 Private Agricutture 238.58
18 D1A 525 0.0 576 329 0 173719.59 | 3044088.17 105.25 £83,607284* | 27.481800° Nawalparasi West Ramgram 17 Private ricutture 184.33 Vehlde plus trail 0.12 0.12
19 D1 54.5 -20.2 676 382 0 173837.53 3044395 .48 106.32 8§3.606302° | 27.485238° Nawalparasi West Ramgram 17 Private Agriculture 173.59 Yehide plus trail 9.07 0.07
28 D1A 56.5 0.0 484 382 0 173772.61 304477228 106.50 83.684483" | 27488243 Nawalparasi West B 17 Private } 540.69 Vehide plus trail .35 .35
21 D1A 59.5 0.0 529 380 0 173707.68 | 3045149.11 106.85 83.695120" | 27.491584" Nawalparasi West 17 Private Farest £60.98 Troplcal $al Forest High Density Vehide plus trail 0.06 .06
22 DA 56.5 0.0 484 354 0 173643.08 304552407 107.20 wal parasl West B 17 Pdvate Agr 464.67 Vehlde plus trall 0.31 0.31
23 DEA 59.5 0.0 529 393 [1] 173576.25 3045911.92 107.39 Nawalparasl West Ramgram 17 Private riculture 523.07 Vehide plus trail 0.40 0.40
24 DIA 59.5 0.0 529 392 0 173509.45 3046299.61 107.90 z»iu_mn_ﬁu— West Ramgram 17 Private Agricufture 152.87 Vehide plus trail 0.05 0.05
25 D18 53.5 114 484 373 0 173442.81 3046686.39 108.26 Nawalparas West Ramgram 17 Private Agriculture 119.54 WVehide plus trail 0.03 0.03
2E D1A 56.5 0.0 484 327 0 173453.36 3047058.81 108.51 Nawalparasl West Ramgram 17 Private Agriculture 341.22 .10 .10
27 D1A 56.5 0.0 484 326 0 173462.61 3047385.50 109.13 Nawalparasl West Ramgram 17 Private Agriculture 614.62 ¢10 .10
28 014 56.5 0.0 484 358 0 173471.83 3047711 21 110.30 Nawalparasl West Ramgram 17 Private Forest 632.86 Forest Patches Low Density ‘Wehide plus trail 014 .14
29 014 56.5 0.0 484 358 0 173481 95 3048068.71 110.28 Nawalparasl West Ramgram 8 Private Agriculture 31566 Vehide plus trall .10 0.10
30 D1C 55.0 223 876 kL) 1] 173492.09 3048426.52 111.19 Nawalparas| West Ramgram 8 Private Agriculture 65.98 Vehide plus trail .08 0.08
31 D1A 58.5 0.0 523 335 [ 173649.76 | 3048781.63 111.10 Nawalparas! West Ramgram 8 Private Agricutture 98.26 Vehide plus trail 0.17 0.17
32 D1A 58.5 0.0 529 359 [ 173785.84 3049088.10 110.94 zusa_muv_ West Eﬂﬂ_ 12 Private riculture 109.04 Vehide plus trall 0.07 0.07
33 DIE 54.5 -66.3 676 377 a 173931.40 3049415.93 111.69 Nawalparasi West Ramgram 12 Private riculture 259.52 Vehide plus trail 0.17 0.17
34 D1A 56.5 0.0 484 376 Q 173677.74 3049694.23 111.99 Nawalparasi West Ramgram 12 Private Agriculture 104.83 Vehide plus trail 0.06 0.06
35 D1A 56.5 0.0 484 389 Q 173424.70 3049971.86 112.23 Nawalparasi West Ramgram 12 Private Agriculture 385.38 Vehide plus trail 0.06 0.06
36 D1A 59.5 0.0 S0 357 a 173162.48 | 3050759.56 112.61 Nawalpatasi West Ramgram 13 Private Agriculture 235.75 Wehide plus trall 0.11 0.11
37 D1A 56.5 0.0 484 290 a 17292218 { 3050523.72 112.02 Nawalparasi West Ramgram 13 Private Agriculture 24593 Vehide plus trail 0.03 0.03
g D1A 0.0 44, 280 4 F2726.5¢ 05073785 13.35 Nawalparasi West Ramgram 11 Private Agriculture 47791 Vehide plus trail 0.27 0.2?
9 D1A 0.0 44, 252 4 72538. X 050944, 44 13.56 ; West Raengram 11 Private Agriculture 529.07 Vehide plus trail 0.33 0.33
4 D1A , 0.0 44; 4 723687 05113047 13.49 I i West Ramgrarm 11 Private riculture 295.38 Vehidle plus trail 0.15 0.15
4 DAE 47 30.5 57 3 7218764 051329.1 13.94 I i West Ramgram 11 Public riculture 7203 Vehidle plus trail 0.05 0.05
42 DiD 50.! 215 6525 58 5 F2121.78 051643.36 4,73 Mawalparasi West Ramgram 1 Private riculture 22908 Vehlde 0.06
43 D1A 50.5 0.0 441 248 1] 172166.83 3051907.50 115.23 Zusi_mu_ﬂu_ West Ramgram 1 Private Agriculture 23601 Vehide 0.03
44 D1A 535 0.0 484 291 o 172202.49 | 305215173 111.80 Hawalparasi West Ramgram 1 Public Agricufture 223.26 Vehide plus trail 0.10 0.06
45 D1A 5315 0.0 484 309 o 172257.46 3052431886 114.41 831.683212° | 27.856227° Hawalparasi West Sunwal 1 Private Forest 174.23 Forest Patches Low Density Vehide plus trail 0.12 0.03
45/1 1] Nawalparasi West Pradesh 5 1 Public Developed 65.42
45 Dia 5315 0.0 434 313 1] 172309.38 3052743.27 115.73 #3.683828° | 27.558926"° zus__n_mnn.u_ West Sunwal 1 Private Farest 265.32 Tropical 53l Forest High Density Vehide plus trail 0.10 .10
47 [23s 515 180 625 335 o H3.662564° S80171° Nawalparasl West Sunwal i Private Agriculture 165.23 Vehlde plus trail 0.02 0.12
48 D1A 535 0.0 484 336 a B3.864214% 563417 Hawalparasl West Sunwal 13 Private Agriculture 107.54 Vehide plus trail 2.05 0.10
484 1] B3.686303* 553" |parasl West Sunwal 12 Private Agriculture 220,18
49 [ 53.5 0.0 434 335 1] BI.GE7S64" | 27.566359% Hawalparasl West Sunwal 13 Public Agriculture 284.92 Vehide plus trail 0.05 0.05 0.02
50 s3] 49.0 -8.9 441 338 [ §3.888285" | 27.570277" Nawalparasl West Sunwal 13 Public Forest 74,13 Forest Patches Low Density Vehide plus trail 0.05
51 01D 53.5 29 6§25 125 [ 83.688062" | 27.572600" Nawalparasl West Sunwal 13 Public Agriculture 20.16 Vehide 0.00
New Butwal 5/5/ ARBOR 215 - 0 ] Nawalparasi West Sunwal 13 Public Wetland 08,95 Wehide plus trail 0.05 0.05 0.10
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INDIA BORDER TO NEW BUTWAL

3

L i Line Angle Fodilien AP/Centrs (after prgging} AP/Cantra [per grievance) Soclal Characteristics Forest Characteristics Construction Characteristics
New Damaull Tawer Helght Footprint | oy od cpan Kumber of
WAL {m) {m) e & L Dhtance to Exising Trafl Proposed Tral Total Tl
Tower No (deg) {m2} eSS ha Easting . Longitug Latitude District Munkipaity | Ward Seaghs, Existing Land Use Forest Commuaity ForenDensity | FOMU ML | uction Access Length Length Length
Public/Private 3 (CF/LHF) prest) pum p
% D1E 485 42.8 576 395 2 90923.72 | 3078217.55 Palpa Misdi Private Agriculture Vehicle plus Trail - Lo 0.02
100 D16 535 -10.0 484 335 3 308.60 | 307235113 Palpa Nisdi Private Agriculture 015 113 0.29
101 D18 59.5 -7.8 529 338 o 91605.46 | 107850629 Palpa Nisdi Private Agriculture " 0.05
102 DIE 545 385 576 204 2 01882.77 | 3078698.04 Palps Private Forest Tropical Sal Fosest High Density £.06 .16 .12
103 D1B 50.5 -6 441 328 4 31937.55 | 3078897.61 Palpa Private Agrutture Vahicle plus Trail (¥ 0.25
104 D1B 65.5 12.4 525 193 0 192025.08 | 2079213.30 5 Private Forest Tropical $al Forest High Density Vehidle plus Trail ©.20 0.20
105 D1C &7 218 341 188 [ 192115.56 | 3079383.91 5 Private Vehicle 0.00
106 DIE 54. E 676 249 [ 192135.64 | 3079571.03 5 Private Agriculture Vehide [T
107 LA 71. 0.0 676 367 [ 192301.67_| 3079757.13 Palpa 5 Private Faresy Tropical Sal Forest High Density Vehicle plus Trail 0.07 .07
108 D1A 745 12 719 476 7 192546.29 | 3080031.32 5 1 Agriculture Vehicle plus Trail .05 0.05
109 DIE 57.5 228 729 173 o 192873.78 | 3080379.70 5 | Forest Tropical 5 Forest CF WVehlcle plus Trail .15 0.15
(] 1B 50.5 -12.% 441 262 0 193040.40 wﬁgmu.g 5 | Forast Tropical 5ol Forest CF Vehlele plus Trail = 0.07 0.07
1 8 65.5 £6 625 245 0 193273.96 | 3080541.12 5 Public Forest Teapieal 5o Forest CF Vehicle plus Trail .02 0.01
2 C 49 -15.3 576 335 3 193478.56 | 3080676.08 B Private Agriculture Wehicle plus Trail 0.22 0.22
113 D1A 535 0.6 484 251 [ 193697.25 | 3080928.67 B Private Agriculture Vehlele plus Trail o7 0.87
114 [T 55 19.1 676 413 5 193867.11 | 3081114.21 5 Private Road cF Vehicle plus Trail o.1% 0.35
115 DIFS 69.5 -17.9 900 [ 9 19422132 | 3081311.72 5 Private Agriculture Vehicle plus Trail 0.02 0.0
116 DIF§ 485 29.1 576 310 0 194564.00 | 3081776.04 4 Private Agriculiure CF Vehicle plus Trail [T 0.03 0.05
117 o | ses | 18 484 180 0 195055.51 | 3081890.3% 4 Private Agriculture Viehidle plus Trail 0.04 0.04
118 D1A 515 11 434 136 [] 195177.68 | 3081947.06 [ Private Agricuture - Viehicle plus Trail 0.01 0.01
119 G [T] 18.6 576 43 3 195313.86 | 3081993.07 [ Private Agriculture Viehicle plus Trail 0.0¢ 0.04
120 . ows | se |64 734 543 9 195763.18 | 3081991.01 4 Private Agricutiure Vehicle phus Trail 0.0% [
121 D1C 64 -16.4 184 169 0 19641624 | 3081916.84 3 Public Forest_ Subtrogical Broadieaf Schima Forest High Density Viehicle phrs Trail 0.02 0.02
122 D1E 695 -48.7 841 712 4 19657431 | 3081944.27 3 Private Agriculture Viehide plus Trail 0.08 088
123 DIFL | 784 384 196947.81 | 3082550.88 3 Private Agriculture Vehicle plus Trail 0.07 0.07
124 D1B -2.6 625 333 197319.28 | 3082650.06 3 Private Apticulture Vehide 0.6
125 D1B 10.0 434 185 197641.09 | 3082750.17 3 Private Forest Traspical Sal Forest High Density Vehicle plus Trail 0.04 004
126 D14 14 [ ss | &3 | 3 |_197819.7¢ 082774.57 3 Private Forest Tropical Sal Forest High Density Vehicle 080
127 DIF5 1 oa g1 310 [0 192458.92 | 3082843.08 1 Private Agriculture Vehide phus Trail 0.0 003
128 D1B 6.6 29 482 0 198779, 082653.84 430,34 1 Private Agticulture Vehide slus Trai 0.06 el 0.07
129 DiE -31.0 —l 2719 e ) | 1992535.47 | 3082863.01 | 43504 | N ] 4z ] _Public Forest ropical Sal Forest High Density CF Vehicle plus Trai .03 0.03
130 [T 4.1 484 343 0 199501.24 | 3083004.92 51855 1 Public Forest Tropical Sal Forest High Density [3 Vehide plus Trail 015 0.16
131 D1E -31.3 576 258 [ 199809.12 | 3083155.10 559.69 2 Public Forest ropical Sal Forest High Density CF Vehicle plus Trail 0.40 0.40
132 DIE 17 441 28 0 199948.66 | 108337257 634.01 I Ji | 2 [ Public | Forest | L Tropical Sal Forest | HighDensity CF Vehicle phus Trail _ 0.71 071
133 D18 9.1 529 371 0 200060.34 | 3083552.35 708.81 3 Private Agriculture cF Vehlcle plus Tra 040 0.07 0.47
134 DIC .17.2 728 311 0 200199.71 | 3083903.68 810.86 7 Private Agriculture Vehlde plus Trail 0.0 0.07
135 DIE 3d.7 576 182 o 200225.69 | 3084214.29 745.06 2 Private Agriculture CF Vehile plus Trai 0.27
136 DIFs -16.2 841 837 9 700341.30 | 3084354.72 693,13 ? Private Agriculiure CF Vehicle plus Trail 0.47
137 DIFS 9.3 784 326 [ 100672.27 | 3085124.55 57753 2 Puhlic Forest Tropical e Forest High Density CF Vehicle plus Trail 022
138 D18 3.8 576 294 [] 100847.51 | 3085399.34 492.45 2 Public Forest Tropical 5ol Forest High Dertsity CF Vehicle plus Trail 0.55
139 DIC 7.8 576 308 a 201002.93 | 3085656.55 467.16 F] Public Farest Tropical Sal Forest High Density CF Vehicte plus Trail 0.42
140 DiE 1.7 713 338 [ 201250.88 | 3085819.75 49153 2 Public Forest Tropical Sal Forest High Density CF Viehicle
141 DIB £2.5 -3.1 576 358 [ 201583.56 | 3085838.12 430.57 1 Publiz Forest Tropical Sal Forest CF Vehicle plus Trail 0.21
142 DA 62.5 0.4 576 331 0 201540.34 | 3085858.89 430.91 1 Public Forest Tropical Sal Forest Vehicle plus Tr 0.15
143 " DIE 57.5 53.9 729 430 3 20217552 | 3085510.60 | 39089 1 Publc Agriculture Vehidle plus Trall 0.10
144 DEE 515 53.3 729 439 [ 202489.23 | 3086268.99 346.13 63.976080° 27 BETS08° e | Private Agriculture Vehicle plus Trail 0.19
145 DLC 58 -27.4 729 402 [ 20192835 | 3086268.99 347.05 51.602725° 27.667650° [ Privace Agriculture Vehicle plus Trail 0.10
146 DLE 57.5. -69.8 729 279 0 203324.1% | 308646293 350.34 52.088712° 27 B68B02° [ | Pubiic Forest OWL: Traplcat Sl Forest Medium Dentity Vehicle plus Trail 0.06
147 D18 59.5 3.5 529 308 [l 203250.24 | 308673063 43292 1| Public Forest Tropical Sal Forest High Demity Vehicle plus Trail 0.0%
148 018 655 8.0 525 3T0 0 203230.24 | 3087038, 511.69 2| Public Forest Tropical Sal Forest High Demiity CF Vehicle plus Trail 0.04 0.01
149 01C 67 -20.8 841 193 0 203259.33 | 308741040 566.73 2 | Publie Forest Tropical Sal Forest High Denaity CF Vahicle plus Trail 0.11
150 Dic S8 25.0 129 i 0 203210.16 | 3087598.17 65848 2 Peivate Forest Forest Patches under 05 ha Low Desity CF Vehide plus Trail 0.02
151 D16 505 0.0 2a1 373 0 203258.02 | 308795895 648.92 2 Private Far Forest Palches under 05 ha Low Desity 0.03
152 DIFs 695 56 500 922 12 20331257 | 308833101 66831 Private Agriculture 0.15 0.05
152 DIFL 635 36 a1 [ [ 20183432 | 308908431 886.61 Pubiic Farest Forest Paiches under 0.5 ha Low Dessily [ 0.12 0.2
154 DIC 55 242 676 401 [ 204268.16 | 308919359 |  766.08 Frivate Rgrieulture TR 0.0
155 DIC 52 171 625 416 [} 204582.27 | 3089427.79 | 805.83 2 Private Forest Forest Potehes undet 05 ha Low Density cF Vehicle plus Trail 0.0
156 D18 47.5 4.6 441 271 [ 204974.03 308%566.38 792.38 2 Private Forest Forest Patches under 0.5 ha Low Density Vehicle plus Trait 0.0
1 D18 475 83 a1 730 [ 205235.61 | 3083636.06 | 84408 2 Private Agriculture i Vehlcle plus Teail 0%
1 Dic 52 27.9 625 246 [ 205446.60 | 3089726.40 752.64 Ghiring 2 Private Agriculture 0.06
1! D16 53.5 11.3 484 332 [ 20569185 | 308970517 732.77 Ghiring 2 Private Forest Tropical Sal Forest High Density 0.10
160 pic 58 -19.0 729 539 7 206011.27 | 3089614.63 73018 Ghiring 2 Public Road 0.03
161 DIE 6.5 -35.3 784 139 [ 206609.19 | 3083645.58 92157 Ghiring 2 Private Agriculture Vehicie plus Trail 0.24
162 DIA 65.5 -0.1 625 292 ] 206797.30 | 3089793.79 846.28 Ghiring 3 Private Agiculture Vehicle plus Trail 0.06
163 me 19 70.9 576 6 [ 207026.50 750.60 Ghiring 3 Private Agriculture Vehide plus Trail [
164 D1B 47.5 7.5 44 11 2 20717956 716,03 Ghiring 3 Private Agticsliure Vehidle plus Trail 0.05
165 D1B 68.5 -14.7 62 4 ] 207650.84 TeAE 3 Private Agricsliure Vehide plus Trail LS —
166 [F114 55 k.1 516 301 o 208009.42 T80.4 3 Private Agricutiure Vehide las Trail 0.1
167 D18 62.5 0.6 576 463 5 208311.21 748.3 Ghiring 3 Private Agrivatture Vehicle plus Trail 0.27
168 DI1F5 56 -11.4 729 623 4 208774.04 855.48 hiring 3 Private Agricutiure Vehicle plus Trail [
169 D1B 535 6.9 [ 286 [ 209377.85 785.18 £ 3 Private Agricutture 0.5¢
170 D1C 79 -19.9 1024 241 [ 209635.72 834.27 Ghiring 1 Private Developed 0.00
171 [131 70 -21.7 841 391 s 987648 781.06 Ghiring 3 Private Agricutture 0.08
172 D1E 665 33.7 734 359 [ 10131 751.90 Ghiring 3 Private Agriculture [EN
173 D18 65.5 0.0 625 243 0 10477, 757.41 Ghi 3 Private Agriculture 0.15
174 D1B 615 0.0 576 6§12 ] 10712.5 79158 3 Private Agriculture Vehicle plus Trail 0.08
h.‘lm Dph mlw.w 1.4 576 210 ] 11360.82 | wpu.a. 3 Private Agriculture Vehicle plus Trail 0.12
176 DIFS £9.5 -2.0 900 950 ‘7 11569.03 935,09 3 Private Agrkulture Vehicle plus Trail 0.20
177 D1FS 73 -14.1 9651 314 12544.24 92870 5 Private Agriculture Vehicle plus Trail 0.09
178 [s31:] 59.! 57 529 39 12831.27 932.17 5 Private Mgriculture ot
841 35 13147.37 954.38 Ghiring 5 | Private Forest Faorest Patches under 0.5 ha Lo Dsmiity 002
676 13 13257 X B92.44 Ghil 3 5 | Private Agriculture 0.16
aluu 249 umm.u 5 " Private .m-:nc_E; 0.22
676 EET 137496 5 | Private Agriculture 0.14
23 235 [] 13530.35 5 1 Private Agriculiure 0.05
228 752 10 213930.21 | Private Agriculture 0.09
300 280 0 21464669 Tanahu | Private Forest Tropical Sal Forest High Density 0.0%
576 318 [ 2149117, Tanahu Ghiring 1 Frivate Agriculiure 0.02
441 64 0 215212.3 Tanahy Ghising 5 | Private Agriculture 0.06
525 195 [ 215470.2 Tanahu [ | Private hgriculture Vehicle plus .04
576 375 2. 215646.85 Tanzhu (I | Private Agriculiure ehicle g T
625 343 2160268.29 Tanahu & Private riculture Vap
529 203 216443.53 Tanahu 5 Private Agriculture My ...\.._IJ
529 23F e 216640.39 Tanahu O Private Agriculture W us Trail LY _rw [T
484 216865.11 | 30919§9.35 Tanahu k) Frivate Agricutture lus Tral 1 d 1]
§25 - p- Ly 7135.24 | 3092830.97 Tanahy 5 Private Agriculture icle
145 :f 17415.58 ARSI, 11 -n-.ul—_: 5 Private »h:n:_::o ¥ us Trail 017 §
145 A 1776104 | 3092B0G.26 Tanahu A Private Egriculture Trail! i Q8
169 1n063.73 | 3c9iwi115 Tanahu ] Private Agricuhure o
[ ]
vys
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INDIA BOADER TO NEW BUTWAL

e RaRyae Bew | I riears Towsr | tineangia | Foundatin R — AP/Centre [attur pegging) AP{Cantrs (par grievances} Forest Characteristics Convtruction Charactaristics
B Ly TowerType|  telght L :.._.“u._mn! Marker G4l in : eanion ot e | PtARCR D Gorest e : formmtigt | o Cxisting Tral Frosomd Trall | L= S
Tower No Y] o) {m2} Ahead Span Exsting Morthing Ekvation | Longhude Latitade ing Land Use R Community Forest Denilty P sruction Mccess | pac] _..l.._“. ol
New Damati 5% ARBOR 25 - 65 o 23390781 | 309663001 | 3348 Agrehure 11272 Vehde lus Tral 015
1 01D 50.5 80 625 370 23357101 | 3096616.76 31556 Agricatture .13 VYehige _ 000
D18 62, 146 576 302 234312.82 | 309646545 35430 Agrcghure | 10448 Vehide plus Tral 008 0.05
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e s Una Angle gL Number of Ap{Centra [after pagzing) AP{Centre (per plevancas} Social Charactaristics Forest Charscteristics Construction Char asctaristies
[ spsphedl | Towsrho: | popgyiype | IR ecipring_{ Aesd 56 | parkes sats n SR e
Towsr o i eyl {2t 2 Ahead Span exing | worthing | Etvation | ongitude | tatisue District _ Municipaltty | ward CLRr o deet Forast Community ForestDensity | FORMEE | o iretion Accnss Ungh tength tangth
— Residence _.H_E.mn
114 114 DLB 63.% 12.1 £2% 233 [ 344 166.70 308231057 1248.25 Nuwakat _gt-“_i 1 1173 | Broadieaf Schima Forest High Density CF Vehice plus Trall 012 12
115 11% [T 0 [l G676 343 ] 344358.66 3033159.57 1384.36 Muwikat 'Shivapurd 1 115.6 Svbiropical Broadieal Schima Forest High Density CF Vehicle plus Trall 008 0.15 0.23
116 116 DIFS 71 -26.9 961 1003 12 344650.56 303196215 1329.35 —z:&-rs m:?-m.._; 1 128 u:v._.uﬁ. Conifer Forest High Density CF Vehicle plus Trall 0.01 0.01
117 1?2 (137 71 -10.2 961 242 ] 345643.28 303181888 1507.16 Nuwakot Shivapur 1 57.3 Vehicle plus Trall 0.20 0.01 2.2
118 118 D1A 65.5 o0 625 316 [+] 34580505 3081327.24 1537.21 Nuwakot Shivapur 1 1715 <u=Enm:n Tral 0.32 0.04 0.36
118 119 D18 71.5 5.6 676 350 o 34620120 | 308183815 1563.13 Nuwihot Shhapur 1 08.6 Farest Patches under .5 ha Low Deniity Vehids plus Tral 002 0.02
I 120 DIC 65.5 -18.9 784 481 ) 346550.05 | 308181636 | 146131 1 418 cF Vehicle plus Tral 0.09 0.09
171 121 DLFL £9.5 379 %00 535 o 346584.85 | 308202184 | 1605.02 1 155.8 Farest Patches under0.5 ha Low Density Vehice plus Tral 0.26 026
122 172 D1C 70 9.7 ] 330 1] 347508.51 3081905.30 1683.30 1 1.0 Vehide m:n Trall 0.05 0.05
pFi] 123 D1C 50.5 23.6 525 185 o 347751.30 3081683.30 1632.11 4 1304 CF Vichida R:- Trad 0.03 0.03
124 124 D18 70 3.2 576 222 o 34702951 | 308151355 | 170830 4 43.5 CF Vehicle plus Tral 0.26 0.26
125 12% DLE 74 +30.9 200 88 3 347931.55 3081316.70 170050 4 680 Wehide plus Tral 0.02 0.02
125 126 [0 615 -17.1 784 4 [+ 43162.03 308111278 179149 4 260 Vehicle plus Trad 023 .12 0.35
127 127 D18 625 10.4 576 258 9 34856621 3081033.91 1921.63 4 710 CF Vehide m:n Trall 0.66 0.66
124 128 DTy 71.5 3.0 &76 596 5 348793.92 3080925.10 1891.46 4 2884 CF Vehlele R:- Trad .03 0.08
129 129 D1fs 63 22.1 o0 542 5 34932604 | 208064592 | 177022 a 416 cF Viehlele plus Tral 043 043
153 155 DIF5 69.5 0.0 900 536 0 349674.26 3080230.02 1673.69 4 95.9 CF Vehide m:u Trak 0.09 0.0%
131 131 D18 535 oo 529 337 0 35001845 | 307981893 | 352351 4 77.1 Shiub/Grass Low Density CF Vihidle phus Tral 008 0.08
12 132 0:0 50.5 136 625 327 [ 350234.56_| 3079560.81 | 1513.79 4 3.3 Vehide 0.00
133 133 D1 5% -16.6 676 162 0 350379.61 3079267.69 1445.22 4 96.6 Vehide plus Trad 012 012
1M 134 D1B 67 140 625 189 7 350558.26 | 307907574 | 1437.95 4 1016 Vehlde plus ral 004 0.04
135 135 D1E 50 30.8 625 415 2 350649.74 3075910.08 1331.08 4 75.6 Vehice m:. Tral Q02 0.02
136 136 DiC 53.% -27.3 62% 259 1 35063565 3073454.18 1306.58 3 1055 Vehicle m:-.-,-.n 0.31 0.31
137 137 DiA 535 0.0 433 251 ) 350746.50 3078259.81 1324.26 3 43.5 Vehide plus Frail 0.13 0.19 0.32
138 138 DIE 7 -32.5 =) 275 F) 35005632 | 307802118 | 1317 3 1035 Vehicte plus Tral 0.02 0.02
139 139 D18 71.5 -13.1 [13 462 a 351070.20 3077872.22 1310.32 Sindhupaichok Melamehl 3 42.7 Forest Patches under 0.5 ba Low Density Vehice plus Tral 0.07 0.07
140 140 D1FS 515 30.5 676 661 1 351523.02 307773543 1266.10 Sindhupakchok Melamchl 3 50.1 Vehicle plus Tradl 0.01 0.01
141 141 D1F5 [ a4 5on 547 2 35195337 | 307722960 | 125736 ‘Sindhupaichok Melamchi 2 354 Vehide plus Trad 0.01 D.OL
142 142 D1FL 85 A2.0 B41 481 o 35249103 3077095.37 1184.35 Sindhupakchok Melamchi 2 36.7 Vehide plus Tradl 0.04 0.04
4 143 D1B 47.5 1.6 441 289 5 352741.99 3076581.56 1244.29 k lamchi 1 114 Vehide plus Trad .20 0.2
144 144 O1B 50.5 ik 441 560 ] 352872.18 3076457.37 1239.59 Sindhupalchak Melamdhi 1 17.7 Vehide plus Trall 0.18 0.01 0.19
145 145 [T 505 1.1 241 271 2 35317552 | 3075987.25 | 131609 sindhupaichok [Metameht 1 375 Vehide plut Trad 0,81 011
145 1406 D1E 65 49.1 284 292 Q 353262.85 307573088 1367.54 u:_n..“u_n:nr Melamchl 1 49.0 Vehicle m_._- Trail 013 0.13
147 147 1€ 56 -72.9 676 214 [ 353111547 3075478.93 1469.67 Sindhupalehak M et rrchl 1 96.7 Vehide plus Trall 001 001
148 143 1€ 71 418 ] 251 o 35326010 | 07531342 | 153768 1 131.7 Forest Patches undes 0.5 ha Low Density Vehidle 0.00
149 149 1B 71.5 1.5 676 285 1% 353263.12 3075050.18 1455.22 1 57.8 ‘Yehide plus Trall 011 0.03 0.14
15 150 DIFS 62 30 841 800 [ 35326046 | 307479931 | 142684 1 B0.8 Vehicle plut Trad 008 008
151 131 D1B 53.5 5.4 484 164 ] 2 40.1 Subtropical Broadieal Schima Forest High Density CF Yehide m:u Teall 0.0 0.02
152 152 18 71.5 -3.4 676 354 11 2 38.1 ForestPatches under 0.5 ha Low Deniity <F Vehide plus Trall 0.00 0.09
153 153 D1Fs 7.5 0.0 P51 681 12 m:o:r.l-m.._‘ 2 200.7 <n=EInE= Trad 913 0.15
154 154 DiFs 57.5 O 784 1084 ] Shankharapur 1 1784 Shrub/Geass Low Qen: Vehide ptus Tradl 0.20 0.20
155 155 DiFs 69.5 L9 500 247 o Shankharapur 1 20.7 Vehide plus Trad 0.02 002
1% 156 DLE (5] -41.9 841 184 3 35318217 3071492.67 1705.15 1 5T.8 <n&_nnm:u._.=n 0.05 0.00 0.06
157 157 DLE 47 52.7 525 475 2 383212 37 IGTIALT31 1627.86 1 281 Vehkde meu Trad .04 0.19 Q.23
158 158 [} 52 -14.% 441 435 [ 352504 52 3070961.65 155749 3 155.56 Subbropical Broadieaf Schima Forest :k_ Denyry Vehide plus Tral 0.31 0.31
159 159 o8 5315 0.0 484 W a 352684.81 IDT0560.58 1562.99 3 316 Venlde meu#-. 0.08 0.03
160 180 DLE B66.5 i 841 422 ] 352551.63 3070288.24 1631.43 3 46.7 Vehide plus Trad 0.40 0.06 045
161 161 E 51.5 96.5 B25 [3 '] 352754.10 3063999.31 1621.80 E) 1036 Forest Patches under 0.5 ha Low D dodil Vehide plus Trad 0.27
225 - 1] 0 152717.59 3069991.59 1627.96 E) 140.1 Forest Patches under0.5 ha Low Density Vehide plus Tral 0.42
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INDIA BORDER TO NEW BUTWAL

Lo Rajeev's Tower No. Une Angle Foundation Number of AB/Centre (After pegging) AP/Centre (per gri ) Sodal Characteristics Forest Characterbstcs Construction Characteristics
New Hetauda Tower Type | TOWeF Helght EcOrpTis 1 CABERY S P | R taer Gaks I
Tower No o {deg) m2) M| aneadspan | Easting | Worthing | Elevation | Lomgituda | tativude District Muniipaly | wand [ SWTSS | gy tang s | Ohtence Forest Cammunity Focest Dendey [ 100 P | construction aceess | SR L [Propmel Tust] T TAR
105 105 D1Fs 59.5 -1.6414 500 583.8 8 295475.27 | 3044971 50 984 07 k Raksirang 1 Private Agriculture Vehicle plus Trail 0.16 0.16
106 106 [L}EY 525 Q 576 9 o 29663704 | 3044302.55 782.86 Mak Raksirang 1 Private Agricutture CF Vehicle plus Trail ¢.10 0.10
107 107 01D 49 -0.8234 576 ¥5.5 4 296692.00 | 3044075.61 £66.33 Makewanpur Raksirang 1 Public Forest Tropical Sal Forest High Density CF Vehide plus Trail ¢.20 0.20
108 108 D18 505 0 L3S 7 4 296765.51 | 3043789.43 652.68 Makawanput Hetauda 13 Public Forest Teopical Sal Forest High Density 0.00
109 109 D1Fs 545 -2.8301 729 6345 L] 29685831 | 3043272.55 07.34 Makswanpur Hetauda 13 Publ Forest Tropical Sal Forest High Density 016 0.16
110 110 D1A 59.5 ] 529 237.8 0 29708634 | 3042666.52 25.29 Makawanpur Hetauda 14 Publ Forest Tropical Sal Ferast High Density 0.17 0.17
111 111 DA 65.5 1.4863 625 559.1 0 297164.18 | 3042445.07 70.54 Makawanpw Hetauda 1% Publ Forest Tropical Sal Forest High Density 0.13 0.13
112 112 DIFL 62 -51.9195 841 445.4 7 29730861 { 3041901.28 | 114470 Z-—Siz_mi Hetauda 19 Publiz Forest Traphcal Sal Forest High Density 0.03 0.03
113 113 D18 535 0 484 200.7 0 29772065 | 3041732.0¢ | 100683 Makawanpur Hetouda 13 Pubillz Forest Tropical 5al Forest High Density 0.02 0.02
114 114 1A 63.5 [1] 625 258.9 0 297906 34 | 3041685.7% | 103746 Makawanpur Hetauda 13 Private Forest qqm.o-_ 5al Forest High Density Vehicle m_:- Trail 0.03 0.03
115 115 D1A 65.5 1] 525 2566.3 1] 208145 82 | 3041557.44 | 1056.78 Makawanpur Hetaud 19 Private ricullure Vehicle plus Trail 0.03 0.03
116 116 D1B 505 4.0547 441 §73.0 7 29828291 | I0AM4E0.06 | 1060.70 Mak P Hataud 3 Private Forest Tropical Sal Forast High Density CF Yehicle m_.._u Trall 0.0% 0.9
117 117 D1A 56,5 0 484 2255 0 298996 75 | 204116038 [ 101657 Mak p d 3 Publiz Forest Tropical $al Forest High Density CF Vehide 0.00
118 118 D1A 595 4] 529 2359 L] 299187 51 | 3041040.55 | 100682 Makawanpur d 3 Public Forest Troplcal 3al Forest High Density CF Vahicle 0.00
119 119 D1C 43 13.0708 576 379.0 4 299399.73 | 23040955.68 991.74 Makawanpur Hetauda 3 Publiz Forest Tropical Sal Forest __High Density CF Vehide 0.00
120 128 DIFS 515 -22.9653 576 7125 & 299646.10 | 3040662.69 | 1030.72 Miakawanpur Hatauda 3 Public Forest Tropical Sal Forest High Density Vehicle 0.00
121 121 DiFs 515 1.4731 676 360.2 o 300283.82 | 304034985 59334 Mak P d 3 Public Forest Tropical $al Forest High Density CF Vehicle 0.00
122 122 DiD 475 £.2714 576 3445 ] 30062550 | 3040131.93 94355 k H d 3 Public Forest Tropical Sal Forest High Density CF Vehicle 0.00
122 123 A 565 [} 484 3424 o 300879.86 | 3039977.37 | 93066 Mukawanpur Hi d 13 Private Forest OWL: Tropical Sal Forest Medium Density CF Vehicle plus Trai 0.02 0.02
124 124 Di1A 55.5 (1] 625 466.1 o 301156.04 | 3039774.9% 836.21 Makawarpur Hetauda 3 Public Forest Tropical $a Forest CF Vehicle phus Trai 0.08 0.08
125 125 D18 445 5.0828 441 424.4 2 301531.98 | 3039499.51 £58.28 Makawanpur Hetauda 3 Private Farest Shrub/Grass CF Vehicle plus Trail 0.03 0.03
126 126 D1A 565 0 484 4715 ] 201850.75 | 3039219.30 | 385147 Makawanpur Hetauda 3 Public Forest 2429 Tropical Sal Forest CF Yehice 0.00
127 127 DiA 885 0 625 i84.2 4 302204.88 | 3038%08.01 858 08 Malk p Hetauda 3 Public Farest 294.3 Tropical $al Formst CF Vehicle plus Trail 4.01 0.01
128 128 D1B £95 1.657% 529 361.1 5 302493.54 | 3028554.28 75599 Makewanpur Hetauda 3 Public Forest 4319 Tropical Sal Fosest High Density CF Vehide plus Trail 0.03 0.03
129 12% D1A 505 0 4] 2234 2 302757.78 | 3028408.11 727.44 Makawanpur Hetauda 3 Public Forest 545.1 Tropical Sal Fosest High Density CF Yehicle 0.00
130 lio DIE SLS 38.0253 525 368.9 4 302921.21 | 3038255.84 |_ 68383 Mak Hetauda 3 Pubhic Forest 526.6 Tropical Sal Forest High Density CF Vehicle 0.00
131 131 D1F5 515 0 676 720.3 7 302978.92 | 3037891.53 72395 Makawanpur Hetsuda 11 Public Forest 583.3 Tropical Sal Forest High Density CF Vehicle .00
132 132 D1Fs 54.5 28,4414 129 643.1 8 30305162 | 3037180.06 612.73 Makawanpur Hetauda 1 Public Forest 509.2 Tropical Sal Forest High Density CF Vehide plus Trail 0.53 0.53
T1 Dif 0 302867.04 | 303657746 562 32 85.012270" | 27.441420" MAXAWANPUR Pradesh 3 11 Public Forest 62.3 Shrub/Grass low Density £F
T2 D14 0 302761.87 Eum&.\a.g 544,21 85.015280" | 27.437112" MAKAWANPUR Pradesh 3 11 Public Forest 2238 Tr Sal Forest (13
LE] DIE 0 302624.37 | 3036333.35 492.74 85.017084" | 27.434868" MAKAWANPUR Pradeth 3 11 Public Forest 3234 Tropical Sal Forest (43
T4 DAE 0 302602.06 | 3036219.37 46927 85.020029" | 27.432858* MAKAWANPUR Pradesh 3 11 Publiz Agricutture 255.7
T D1E 9 302422.04 | 3036079.53 473.74 B85.020197* | 27.430802* MAKAWANPUR Pradesh 3 M Public Basren 775
76 |Monapale D1E Q 302518.03 | 3035783.86 | 429.28 B85.018614* | 27.428830" MAKAWANPUR Pradesh 3 11 Private Developed 18.0
T7 (Monopole} D1E a 302804.50 | 3035778.75 426.61 B85.018273* | 27.420840° MAKAWANPUR Pradesh 3 11 Private Barren 16.1
Ti [Monopole} D1E 0 302807.64 | 3035632.10 | 426.07 £5.012508° | 27 az80n2* MAKAWANPUR Pradesh 3 11 Publiz Bari 4.7
T3 {Monopole] a £5.009544° | 2742517 MAKAWANPUR Pradesh 3 11 Private flarren 41.2
AL (NEA 400kv HUD Tower| 1] £5.007009° | 27.425230° MAKAWANPUR Pradesh 3 11 Private Wetland 47.4
M1 [NEA 400kV HDD Torweri 0 85.008704° | 27.428408° MAKAWANPUR Pradesh 3 11 Private Developsd 16.9
| NewHetswda s | New Hmtauda ARBOR 225 [ 85.008737° | 27.420005°[  MAKAWANPUR Pradesh 3 11 Private gricul 4.7
Fage 11
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Aviation Marker Ball Placement Rationale
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above ground,

Rationale Description
CAAN Request Civil Aviation Authority of Nepal requested Marker Balls to be placed in this location in a prior meeting.
High span Parts of the span are aver 90m above ground due to the terrain. The structure heights are not over 90m

High span over valley

Span is 90m above ground crossing over a valley.

High span over river valley

Span is 90m above ground crossing over a river valley

Span [Aviation Marker Ball Placement Span | Aviation Marker Ball Placement
India Border to New Butwal Substation New Pamauli to Ratmate
38-39 CAAN Request 8-9 High span
3940 CAAN Request 17-18 High span
40-41 CAAN Reguest 15-20 High span
41-42 CAAN Reguest 24-25 High span
43-44 High span
New Butwal to New Damauli Substation 46-47 High span
41-42 High span 49-50 _High span
42-43 High span 59-60 High span
43-44 High span 60-61 High span
44-45 High span 61-62 High span
45-46 High span 62-63 High span
47-48 High span over valley 66-67 High span
77-78 High span over river valley 94-95 High span over river valley
80-81 High span over valley 97-98 High span over valley
84-85 High span 98-99 High span over valley
86-87 High span 101-102 High span
87-88 High span 108-109 High span over valley
89-90 High span 110-111 High span
90-91 High span over valley 111-112 High span
91-92 High span over valley 113-114 High span
93-94 High span 114-115 High span
96-97 High span 116-117 High span
99-100 High span 118-119 High span
100-101 High span 119-120 High span
102-103 High span 126-127 High span over valley
103-104 High span 138-139 High span over river valley
108-109 High span over river valley 142-143 High span
112-113 High span 147-148 High span
114-115 High span 148-149 High span
115-116 High span 155-156 High span over valley
119-120 High span 156-157 High span
120-121 High span 160-161 High span
122-123 High span 165-166 High span
126-127 High span 172-173 High span
130-131 High span 183-184 High span
136-137 High span 188-189 High span
138-139 High span 189-190 High span
139-140 High span 191-192 High span
143-144 High span 193-194 High span
152-153 High span 201-202 High span
160-161 High span 210-211 High span
164-165 High span 223-224 High span
167-168 High span 224-225 High span
168-169 High span 230-231 High span
171-172 High span 231-232 High span e0LTING /
174-175 High span 232:233 High span___ 7] ¢
176-177 High span 235-236 High span /@ /
184-185 High span 236-237 High span o ?0 0
189-190 High span 238-239 High span over river ) (
200-201 High span
208-209 High span
209-210 High span
211-212 High span
212-213 High span
216-217 High span )
218-220 High span RPN
220-221 High span , e A
221-222 High span (oo Y
224-225 High span fr N T
225-226 High span . T 4 %
228229 High span : by % ;
233-234 High span over river vallsy E\ e %-’m 259
237-238 High span — »
P _.Jf-' M



Span | Aviation Marker Ball Placement Span | Aviation Marker Ball Placement
Ratmate to New Hetauda Ratmate to Lapsiphedi
4-5 High span 8-9 High span
B8-9 High span 9-10 High span

13-14 High span 13-14 High span over valley
16-17 High span 15-16 High span
15-20 High span 16-17 High span
20-21 High span 17-18 High span
22-23 High span 19-20 High span
24-25 High span over river valley 20-21 High span
25-26 High span 24-25 High span
27-28 High span 25-26 High span
28-29 High span 35-36 High span
29-30 High span 36-37 High span
30-31 High span 37-38 High span
31-32 High span 47-48 High span
33-34 High span 45-50 High span
34-35 High span 50-51 High span
35-36 High span 51-52 High span
39-40 High span 52-53 High span
40-41 High span 53-54 High span
41-42 High span 60-61 High span
45-46 High span 64-65 High span
46-47 High span 65-66 High span
47-48 High span 73-74 High span
49-50 High span 32-83 High span over river valley
52-53 High span §6-87 High span
56-57 High span 87-88 High span
57-58 High span 92-63 High span
59-60 High span 58-59 High span
63-64 High span 99-100 High span
64-65 High span 101-102 High span
65-66 High span 102-103 High span
68-69 High span over valley 104-105 High span
70-71 High span over valley 108-109 High span
74-75 High span 109-110 High span
77-78 High span 112-113 High span
78-79 High span 113-114 High span
82-83 High span 116-117 High span over valley
83-84 High span 125-126 High span
84-85 High span 127-128 High span
85-86 High span 128-129 High span
86-87 High span over river valiey 129-130 High span
90-91 High span 134-135 High span
91-92 High span 135-136 High span
93-94 High span 136-137 High span
94-95 High span 139-140 High span
96-97 High span 140-141 High span
97-98 High span 141-142 High span
98-99 High span 142-143 High span
99-100 High span 144-145 High span

100-101 High span 146-147 High span

101-102 High span 149-150 High span over valley

105-106 High span 153-154 High span over valley

107-108 High span 154-155 High span over valley

108-109 High span 157-158 High span

109-110 High span

112-113 High span

116-117 High span

119-120 High span

120-121 High span

126-127 High span

127-128 High span

128-129 High span

129-130 High span

130-131 High span

131-132 High span

132-133 High span
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Design of Marker Balls
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A, Design of Marker Balls (Aircraft Warning Spheres)

a. Nepal's Civil Aviation Authority (CAA) was contacted regarding

construction of the proposed double circuit 400kV Lapsephedi - Ratmate

New Hetauda — New Damauli — New Butwal — Indian Border

transmission line. A written response was reccived from the ATM

Department providing comments. Letter number 075/76 is included as
Attachment #1 for reference.

The CAA requested that wire not be strung directly from one hill to
another hill, unless red marker balls are installed on the top-most wire of
the transmission line.

To develop more specific guidelines, PPTS has simplified this direction
by providing a maximum wire height above ground which, when
exceeded, requires marker balls to be installed on the top-most wire. This
eliminates the need to define “hill”, as some arcas are ambiguous
regarding when a high spot is considered a hill, ridge, knoll, etc.

b. The primary consideration in determining the appropriate height above
which lines should be marked deals with protecting aircraft from potential
collisions with the transmission line. There are several factors that
contribute to how likely it is an aircraft could collide with a line. Some of
these are listed below:

1) Wire height above ground. Typically, the higher a wire is above
ground, the more likely it is that an aircraft could make contact.

2) Features surrounding the line. Typically, more open air space
around a line means it is more likely that an aircraft could make
contact. Conversely, if there are fecatures (trees, buildings,
ridgelines, etc.) surrounding the transmission line that prevent
aircraft from flying at lower clevations, the line is essentially
shielded and the chances of collision are greatly reduced.

In considering point 1 above, PPTS referenced the United States” FAA
Advisory Circular AC No. 70/7460-1L., which recommends that lines > 61
m (200 ft) above ground be marked for aircraft visibility. This direction
provides a baseline that can be used as a starting point.

The hill regions in Nepal being traversed by the proposed line are
generally forested. These trees essentially raise the effective ground
height, as aircraft cannot fly below the trees.

Additionally, the terrain itself does not lend itself to low flying aircraft, as
there are numerous hills and ridges that exceed 70 m in height.




h.

Because of these factors, a height of 90 m above the ground will be used
as the cutoff limit to determine when marker balls are required. Wherever
the maximum wire height is < 90 m, no marker balls shall be required. For
maximum wires > 90 m, the top OHGW and OPGW shall be marked
according to the direction provided below:

Marker balls will be evenly spaced along the OHGW/ OPGW at maximum
61 m (200 ft) intervals.

Marker balls should alternate on QHGW and OPGW and be aviation red
in color.

Marker balls will be made of aluminum (preferable), or fiberglass.

The marker balls should be EHV (Extra High Voltage) qualified, with a
special coating to reduce corona effects that can degrade or discolor a
standard marker ball, or even lead to buming or melting.

The marker balls will use spiral formed armor rods to attach to the OHGW/
OPGW.

The spiral formed armor rods will extend outward from the marker ball
and reinforce and protect the OHGW/ OPHW at the point of attachinent.

The spiral formed armor rods will be completely slip-proof, and also
prevent damage to the OHGW / OPGW,

The spiral formed armor rods will be matched at the time of order to the
specific size, type, and diameter of the OHGW/ OPGW.

Marker balls will have minimum diameter=0.915 mm (367). and a ty pical
weight of 9 kg (20 Ibs) without armor rods.

The marker balls will be modeled as concentrated loads in PLS-CADD
software with diameter=0.915 mm (36”) and weight=9 kg (20 lbs). The
software will calculate the localized vertical load from radial ice thickness
built on the top of the spherical marker ball and the transverse load for
cases with wind alone, or wind+ice,
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Catenary Marker Ball Spacing
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CATENARY UNLIGHTED MARKERS

REQUIRED FOR TRANSMISSION LINES OVER B9kV
RECOGNIZABLE FROM A MINIMUM DISTANCE OF 1,200M

WIRE MARKER BALLS MAY BE STAGGERED OVER THE CATENARY 70
ENABLE BETTER WIND LOAD DISTRIBUTION

CONDUCTOR WIRE (CIRCUIT 1)

) OHGW WIRE @

|
| CONDUCTOR WIRE (CIRCUIT 2)

|

VIOLATION AREA
[ABOVE 90M AGL)

il
T ot

]
T
]
]
]
644 INTERVALS i
1
I
1
I
1
1
1
1
1
1

A

R

A

_ OHGW
(oPGwW)

- CONDUCTOR PHASE 1+ (TP}

— CONDUCTOR PHASE 2 (MIDDLE}

~ CONDUCTOR PHASE 3 (BOTTOM)

GROUND LINE

UNLIGHTED MARKER BALLS

NOTES:
1. EXTENSIVE CATENARY WIRES: MIN. 36 INCH {91 -CM) DIAMETER MARKER BALLS; LESS EXTENSIE CATENARY WIRES:
20 INCH (5t CM) OR 12 INCH (30.48 CM) DIAMETER MARKER BALLS. FOR 400kV NEPAL PROJECT, RECOMMENDED 1O

% AVIATION ORANGE

O WHITE

YELLOW

(/—

Funded by:

)
MILLENNIUM

CHALLENGE CORYORATION
UHITED STATES OF AMERITA

Clignd:

PART NAME
REQUIRED USE 91 CM MARKER BALLS (WEIGHT =9kg).
ITEM NO. DESCRIPTION QUANTITY 2. MARKER BALLS WILL BE EVEMLY SPACED ALONG THE WIRE AT APPROXIMATELY B1M INTERVALS.
3. UNLIGHTED MARKER BALLS SHOULD BE SOLID COLOR, SUCH AS AVIATION ORANGE, WHITE OR YELLOW.
1 BALL HALF 2 4. UNLIGHTED MARKER BALLS SHOULD ALTERNATE AVIATION ORANGE, WHITE, YELLOW WITH AVIATION ORANGE MARKERS POSITIONED AT EACH END.
2 LASHING RODS 2 5. IF LESS THAN FOUR UNLIGHTED MARKER BALLS ARE ON THE LINE, ALL MARKER BALLS SHOULD BE AVIATION ORANGE.
3 CAP SCREW 4
Consultant;
Q Stantec
__umm_,_:_z.pmz DESIGN. EPC CONTRACTOR TO PROVIDE THE FINAL DESIGN FOR oozqu_._n.:oz_
THS SRANRIQ VAS PREPARED Y POVER DSGN | CIWPEI | 62719 | Subconsultont: MILLENNIUM CHALLENGE ACCOUNT (MCA) - NEPAL|  JOBNUMBER | REV
_—— b owweer | e wen e | /N
D UNICUE REQU REME TS CF THE PROJEST CKD CIMPE w28 asa 400kV TRANSMISSION LINE
REUSE OF THS DRAWRIS O ANY PFCRATICH uuc DOUBLE CIRCUIT LINE
OOHTANED 1 TS CRAWEG FOR 41 PURPOSE SCALE: NTS. ENGINEERS DRAWING NUMBER
e s SSUB R0 T T B CATENARY UNLIGHTED MARKERS MB-SHT-1
e REV REVISIONS DATE | DRN | OSGN | ckD | APFD REFERENCE DRAVNGS (— MARKER BALL SPACING ) )
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Nepal Aviation Mark Ball Locations kmz — provided electronically




