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# 5.1 FAMATOAFHHE

Annual

Year Monthly Mean Discharges (cms) Runoff
Jan. Feb. Mar. Apr. May Jun. Jul. Aup. Sept. Qct. Nov. Dec.  Mean (mm)

1941 83.2 139.9 1287 435 8L.3 1158 503 163.9 9.9 95.3 137.9 773 100.4 566
1942 38.4 125.7 86.4 91.8 727 724 640 703 677 588 265 345 610 378
1943 1303 514 227 17.9 55.0 185.4 115.6 291.9 138.0 85.0 651 366 918 518
1944 109.4 41.2 1005 31.8 18.6 21.4 22.0 168 264 27.8 496 163 40.2 227
1945 9.0 62.1 287 23.1 105 165 30.6 217 554 62.9 189 286 304 172
1046 802 212.4 160.2 58.3 S57.1 137.2 183.0 1154 67.7 1040 52.3 625 107.0 603
1947 8.3 131.9 79.6 267 315 522 615 95.4 24422141 947 824 974 549
1948 66.7 122.6 114.9 94.5 234.8 57.5 114.3 2949 56.7 527 677 23.0 1087 613
1949 333 16.8 38.1 67.2 30.1 87.5 365 81.4 1008 61.7 28.1 279 508 287
1950 937 79.5 110.0 32.9 41.5 342 30.8 106.8 71.6 208.9 43.0 61.6 765 431
1951 122.9 231.1 13d.1 40.0 22.2 20.5 34.8 149 157 188.1 837 489 789 445
1952 642 48.0 22.0 17.8 11.8 57.7 854 32.6 146.2 190.0 146.0 50.4 72.6 409
1953 69.1 102.0 55.3 26.9 22.9 183 23.6 22.9 67.7 136.3 177.4 76.8 662 374
1954 69.8 62.9 112.4 73.0 171.9 154.5 2302 64.7 177.4 3983 58.2 250 134.0 756
1955 29.8 48.3 52.8 681 124.6 102.6 257.0 109.6 137.1 50.3 421 729 9.7 517
1956 133.1 142.6 54.3 109.0 123.8 55.8 512 87.2 2284 131.7 63.0 53.4 1025 578
1957 $7.4 55.1 71.4 75.9 70.4 51t 214.1 592.4 446.8 179.6 85.3 46.5 163.1 919
1958 41.8 65.6 212.3 51.3 32,1 86.4 49.0 117.1 214.4 161.9 141.3 117.8 107.8 608
1959 60.9 106.5 48.5 842 73.8 389 277 56.6173.2 57.8 25.8 297 64.8 365
1960 28.8 77.6. 765 63.7 30.7 26.4 15.0 151.6 97.0 135.5 163.7 84.8 79.2 447
1961 68.5 120.4 156.2 76.3 392 46.4 495 22.0 366.8 331.4 375.0 158.3 1504 848
1962 70.4 66.4 84.5 37.3 91.5 54.5 75.6 40.9 148.8 103.7 83.5 487 755 426
1963 137.8 246.3 223.6 76.2 35.5 20.5 245 29.4 168.1 292.1 211.1 73.8 127.4 718
1964 37.0 58.9 389 569 81.0 44.3 49.8 76.5 113.4 90.6 41.1 411 60.8 343
1965 342 23.6 5L.5 49.3 1432 53.0 131.5 172.0 205.1 140.4 121.2 182.0 109.6 618
1966 152.4 550.9 176.5 85.9 65.6 119.0 713 68.4 187.7 144.9 0.5 1349 1511 852
1967 97.6 196.1 125.5 552 40.3 67.9 64.5 73.6 200.5 116.8 105.5 108.8 103.7 585
1968 42.9 21.1 23.7 209 11.0 159 250 109 63.0 53.2 88.1 794 379 214
1969 158.2 220.2 124.1 245.2 47.4 140.2 100.9 47.7 58.8 44.6 91.5 357 108.4 61
1970 74.0 659 67.6 422 51.8 130.0 1229 8451017 79.2 363 112.3 809 456
1971 2447 159.5 241.4 182.3 160.7 207.5 175.1 82.9 1004 %46 27.5 17.8 1412 796
1972 45.1 231.0 94.4 652 267 95.0 78.6 337.2 265.8 184.8 129.3 112.2 1383 780
1973 121.0 129.6 704 6.1 107.2 167.4 199.5 339.0 271.2 987 76.8 59.4 141.8 800
1974 128.4 141.3 1533 44.4 346 522 1.8 41.1119.0 523 654 288 7181 441
1975 64.4 487 1323 447 492 639 429 1393 3582 300.0 95.5 2947 1368 772
1976 183.6 67.6 133.9 47.3 130.1 1803  84.3 219.8 1187 B4.3 68.2 193.9 1273 718
1977 291.0 262.4 129.6 90.8 47.3 30,5 3832735 93.9297.1219.3 811 1542 869
1978 B84.0 63.3 854 255 17.5 21.9 524 414 123 69.6 87.2 L1835 650 366
1979 53.6 30.8 41.5 50.6 171.7 656 651 72.0 87.5 376.2 184.4 169.9 114.9 648
1980 109.3 54.9 197.8 64.0 67.0 58.7 171.6 335.6 270.4 160.9 134.1 334.7 164.2 926
1981 186.6 117.3 49.0 43.1 33.4 331 46.0 359 744 2.9 64.3 1023 713 402
1982 45.8 202.7 105.3 57.3 43.4 93,8 131.7 4.5 61.3 177.9 379.4 149.0 128.5 725
1983 203.4 197.3 250.5 140.7 362.1 361.0 1058.0 384.9 230.9 142.2 133.0 191.0 3064 1.728
1984 117.8 80.4 112.8 92.7 117.5 219.6 189.5 543.2 169.8 192.2 191.5 106.0 178.4 1,006
1985 61.9 238.5 103.8 118.7 624 360 63.4 29.8 513 544 964 163 764 431
1986 23.6 88.9 527 44.6 328 509 30,0 43.4 74.4 134.0 200.9 209.9 825 463
1987 248.6 207.7 60.9 §9.3 2494 1354 119.6 147.2 89.0 2744 7T2.4 5i.0 143.0 806
1988 61.7 82.0 73.0 78.5 239.2 1353 622 334 843 B6.0 4l5 291 838 473
1989 181.7 178.7 102.7 115.7 212.5 445 60.6 68.0 2694 89.9 522 493 1183 667
1990 367.3 207.8 142.4 154.8 011 362.9 243.4 181.8 214.1 353.4 263.4 923 2236 1,261

Mean 99.5 1257 102.3 68.5 83.8 50.2 108.1 131.8 147.1 146.0 108.1 888 108.2 610
Min. 9.0 16.8 220 17.8 0.5 159 150 109 157 27.8 189 163 304 172
Max. 367.3 550.9 250.5 2452 362.1 362.9 1058.0 592.4 446.8 398.3 379.4 334.7 3064 1,728
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# 6.1 REAE-EE
(1) Core Drilling
Hole No. Length (m) Site _ _
B93- 1 40 Damsite, Axis-C, Left Bank
2 25 Damsite, Axis-C, Riberbed
3 40 Damsite, Axis-C, Right Bank
4 20 Damsite, Diversion Tunnel
5 45 Surge Tank (Upstream site)
6 40 Penstock  (Upstream site)
7 20 Powerhouse (Upstream site)
8-1 25 Quarry site - A
8-2 20 Quarry site - B
8-3 25 Quarry site - B
Total 14 holes 300
(2) Laboratory Rock Test
Sample No. Rock Type| Sampling Ttem of Rock Test
Hole No.  |Depth :
(a) Dam, Waterway, Tunnel
Dam | Gr B93-1 383m
2 " " 38.6m -
3 " " 39.0m
4 " M 39.3m
5 " B93-2 22.3m
6 " " 24.0m
7 . B-93.3 25.0m
8 " " 30.0m
g " " 33.0m |-Specific gravity
10 " " 35.0m {-Water absorption
Tunn -1 " Outcrop ¥ - -Velocity of supersonic wave
2 " o - -Unconfined compressive
3 " " - strength
4 Ry B93-6 28.5m
5 " " 29.5m
6 " " 37.0m
7 " B93-5 25.0m
8 " ! 27.0m
9 " " 28.0m
10 " ! 30.0m
(b} Quarry - A :
Quar | Gr Quicrop *2 -Specific gravity
Quar 2 " " -Water absorption -
Quar 3 " i -Unconfined comp.strength
-Los Angeles abrasion
~-Alkari Reaction
Notes: *1 : Existing wnnel of abandoned railway near Hole No. B93-8-1
*2  : Existing quarry at upstream portal of the above existing tunnel.
Gr @ Granite
Ry : Rhyolite
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% 6.3 73 IMOBRES

Hardpess

Alteration Fractureness Fractures .
" Orientation Conditions
_ Very Solid Qto] - o°
HI Hard Al Rock Fi - No H Horizontal Sl Rough
' - Fissured '
Hard Little 2ws 0° to 20°
H2 A2 Altered F2 Little SH- Sub 82 { . Little
_ Fissured Horizontal : Rough
Moderately Moderately 61010 20°to0 70° -
H3 Hard Al Altered F3 Moderately It Inclined 83 Smeoth
Fissured
Soft Very _ 11to 20 ©70° to 90° . _
Hat A4 Altered F4 ~ Very sV Sub S4 1 Granular
Fissured : Veriical . Filling
Very 20 :
HS Sofi AS Saprolite ES Extremely V. Vertical S5 Clayey
Fissured . Filling

_T4-
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% 8.1 —RAYY-ZUI/HBE-BX

Statjc

Rued

Maximum Reservoir Level Rescrvoir Velume CTail Rated | Design Nos.
: y s Waer | Gross | Head | Effect. |Efficien-] lnstalled| of | Unit
Case No. 2:‘: Dis.}:::ge FSL | MOL g::n FSL | MO} Active | Level Head | Loss | Head | oy Capacity} Unit |Capacity
ems) | @) | (m) | (w |CMplaeMiceeanl ey 1 (m) | ¢ | m) oiw - (MW)
B319-1| B so| s8] 39| ol 280] 280 ol 11091 20809] 12.98] 19501} 0883 s06f 2 25.30
2 43| - 318 319 ol 280 280 ol 11107 20753] 1298 19434 o088y e2f 2 38.10
3 sol 319 a9 of 2800 2 of 11123 20077 1298 194791 080l 1020 2 51.00
4 75| 30 319 of 280] 280 “of 11138] 200.62] 1298 19463 osm| 1278 2 £3.95
5 sof 319 319 ol 280{ 280 of 11153] 20747 1298) 190.48] 0897 1540 2 77.00
6 108 319|319 ol 280 280] of 11167} 20733] 12.08] 19433} oom| 1mo2[ 2 90.10
B 1| B 30l 324] 32356 o044l 141 1383] 130l 110m) 2t3.09] 12.98] 20001 o0se3a]  s2q] 2 26.00)
2 as|  32a] 32324] oss| 147| 1279 1%4] 11107] 21293] 1298 199.94] o887 72| 2 39.10
3 sol  324] 33| osel 147 14|  259) 11123] 277 1208 19979 0891  1046] 2 §2.30
4 25| 32a| 322d9]  1an| 147 048] 324) 11138] 212.62) 1298] 19963) ©08ma| 1313 2 65.60
5 so| 324 amer| 133 147m| 1084]  389) 11153] 21247] 1298 199.48; o898 15807 2 79.00
6 15| 324| 3o24s]  1ss] 14m] o9l ase] 1167 21233] 1298 19934 o090z| - 18S0] 2 92.50
citei| € s0l . 310 310  cof 00| 600 ol 11091 199.09) 12.80] 18629 o883 483] 2 2415
2 45| 310] 310 ol &0l 600 o| 11107} 19893] t2.80] 18613| 0886 27 2 36.35
3 Ce0| 3t 310 o] 600 600 o 11123 19877} 12380] 18597 oase] 973| 2 48.65
4 751 3t0} 310 o] 600] 600 ol 11138] 19862 12.80] 185.62) 0893 120 2 | 6100
3 ‘s0{ 310{ 310 0f 600) . 600 0] 11151 198.47) 12.50 185:67| 0.896] 1468 2 | T340
6 ios|] 210l el ol el 600 of 11.67) 19833] 12.80 185531 os0ol  1msl 2 85.90
51| C© 30|  as| 31a38] o062] 1448 1319] 130] 11091 201.09] ‘1230 191.25| 0283|496 2 24.80
2 as)  315] 31406] 094] 1449] 12550 194] t1107] 20393 s2.80| 191.13] o886 I 2 3135
3 ¢o] 1] 313ma]  126) 1.449] 1190 289] s1n23| 20397) i2s0] 15097 o0ss0] 93] 2 49.95
4 25] 315 31340] 1608 14497 1025)  324] ti13s| 20362] 12.30] 190821 o0893] 13531 2 62.65
5 gol 15| 3308 198] 1449 10600  3mo] 1e153] 20347) 1280 19067] 0837 1309] 2 7545
6 105 sl 312.68) 2320 jadsl  99s] 54| 1i1.67] 20033) 12.80] 19053 o0s01[ . 1766] 2 88.30
CHe1j € Jof  319) 31855)  04s| 2457 2327] 130 11054] 208.09] 12.80) 19529} 0.883 so9| 2 25.35
2 a5 319 31832] o068 2457 2263  19a] 111.07( 20793 1280 195.43] o887  763] 2 38.15
3 so| 319 s1s08f o0s1] 2457 2098 2sef 11123| 20777 12.80f 19497] okvo] 1mo| 2 $1.00
4 75| 319f 317.85]  1a5] 2457 2133} 224] 11138; 20762 r2.80[ 19482 0394 1280 2 64.00
5 ool 39| 31766] 140 2457] 2088  389| 111.53] 20747 12.80] 194.67] o©898] 1540] 2 77.08
5 105  a319] 31735  1es] 2457 20ml  as4] 167 20033] 12800 19453] osoi]  1804] 2 50.20
DIs-1| D 30{ 305] 305 of n1sel Liso ol 1109t 194,09 1225 180.85] o8  472] 2 23.60
2 asl 308 308 o 1,150| 1,150 of 111.07] 193.93| 1225 181.68] o088s  71.0] 2 35.50
3 60{ 05| 30§ o| 1150 1150 o] 1iz23f 19373 1225 18152 osss]  gas| 2 47.45
4 75]  305] 305 o| 1150 ti1so ol 111.38] 193.62) 1225 18137 0893 1190] 2 59.50
s 90| 305 acs ol uisel 1150 of 11153 19347 1225] 18122 o8l 1432] 2 71.60
6 105) 305|308 ol 13500 11350 ol 1irs?] 193.33) 1225] 181.08] o089s]  1676] 2 £3.80
D30-1) D 30| 30 3me9] o031 2808 26740 130 11051] 19909 12.25| 186.85] o883  4us| 2 24.25
2 as|  310] 30953 047 2801 2810] 194 111.07] 19893 1225) 18668] oBB6] 7290 2 3645
3 6of  310] 30937 063| 2804) 2585 259 111.23] 198.27] 1225 18652] 0.8%0 976 2 48.80
4 7s| 310 32| 079 2,503 2480} 324 11:38) 19862 12.25| 186370 o893 13| 2 61.15
5 90! 310] 309.04] 096 2.804] 2415) 38| 11153} 198470 12.25| 186221 0897 1473) 2 7165
6 105|  310f 308870 ia3] asca| 2asol  4sa) 167 19833 1225| 1sso0s| 0s00]  1m3l 2 36.15
p3s- 1| D 30| 315) 31475 02s| s211] ses1f 130 11091 20409 1225 191.85] 0883 498 2 24.90
2 . 4s]  315) 3ia62] 038 s213| so7p ves| inioif 20393) 1225 19188  o0s8s] 48] 2 1745
3 60| 315 31445 051 s210| 4952] 289 11123] 20377 1225) 191 52) o0s%0) 1002 2 50.10
4 75] 315 31436]  0s4| s2n| 4887 324] 11108 203.62] 12250 19137 osm] 12597 2 62.85
5 o] 315 31423) 077 S211| 4822 39 111s3| 20347 1225) 19i22] oser 1513 2 75.65
6 105 31sf 3] ox9| san| 4751 454l nirerf 20333 129s] 191.08] ogoi]l 1maf 2 88.55

Note: FSL = Full Supply Level
MOL = Minimum Water Level
TCM = Thousand cubic meter
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£ 8.2 BHEROBRMHFAZIDBURBHLTENE

Dam | Reserv. | Max, Piam | Inslailed Energy Produgibie Effeclive Energy
Case Axis FSL Discharge | Capacity Firm Secondary Firm Secondary Remarks
() {ems) (MW} MWy) (MWy) (MWy) (MWy)
B319- ¢} B 319 10 50.6 42.86 2.28 39.99 213
2 45 S76.2 57.33 4.61 51.48 4.14
3 &0 102.0 67.96 7.60 61.03 6.82
4 75 127.9 7519 10.77 68.06 9.68
5 90 154.0 82.41 13.49 74.00 12.12
& 105 180.2 87.22 15.83 78.33 14.22
B324- 1 B 324 30 52.0 4409 2.3t 41.13 2.15|With Daily Regulation
2 45 78.2 59.23 4.61 53.19 414} -do-
3 60 104.6 70.55 1.54 63.35 677} -do-
4 73 1312 79.60 10.36 71.48 5.30f -do-
5 90 158.0 §7.18 12.84 78.29 11.53; -do-
6 105 185.0 93.55 14.98 84.01 13.45] -do-
C310- 1 C 310 30 483 40.91 2.18 38.17 2.03
2 43 2.7 54.72 4.39 49.14 3.95
3 60 27.3 64.87 7.24 58.26 6.50
4 75 122.0 72.33 10.27 64.96 922
5 %0 146.8 78.64 12.86 70.62 11.55
[ 105 171.8 §3.22 15.09 74.74 13.55
C315- 1 C 315 30 49.6 42.14 2.20 39.31 2.05|With Daily Regulation
2 45 4.7 56.60 4.40 50.83 395 -do-
3 &0 99.9 67.40 719 60.53 6.46} -do-
4 15 1253 76.03 9.89 68.28 8.88} -do-
5 90 150.9 83.24 12,25 74.75 11.00| -do-
6 105 176.6 89,30 14.29 80.19 12.83] -do-
€319 1 C 319 30 50.7 431.02 225 40.14 2.10] -do-
2 45 763 - 57.19 4.49 51.90 4.03} -do-
3 60 1020 68.83 1.35 61.81 6.60| -do-
4 15 128.0 71.66 10.50 69.73 9.07} -do-
3 90 154.1 85.03 12.52 76.36 11.24] -do-
6 105 180.4 91.24 14.60 £1.93 13.11} -do-
D305- 1 M 305 30 47.2 39.92 2.12 3725 1.98
2 45 71.0 53.39 4.29 47.94 3.85
3 60 94.9 63.27 7.07 56.82 6.35
4 15 119.0 70.54 10.02 63.35 9.00
5 90 143.2 76.68 12.55 68.86 11.27
6 105 167.6 81.13 14.72 72.86 13.22
D310- | D 310 30 48.5 41.15 215 38.39 2.01|With Daily Regulation
2 45 729 55.27 4.29 49.61 3.86[ -do-
3 60 97.6 65.81 7.2 59.10 6.31; -do-
4 75 122.3 74.24 9.65 66.67 8.67] -do-
5 20 147.3 81.29 11.96 73.00 10.74] -do-
] 105 1723 87.21 13.95 78.31 © 12.53] -do-
D3t5-1 D 315 30 49.8 4225 2.21 39.42 2.08] -do-
2 45 74.9 56.15 4.4] 50.96 3.96| -do-
3 60 100.2 67.58 1.22 60.69 648 -do-
4 75 125.7 76.24 9.92 68.47 891 -do-
5 90 151.3 83.49 12.29 74.97 [1.04] -do-
6 105 177.1 39.58 14.34 30.44 [2.88] -do-
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F 101 AIEIGE M

No. Ttem Unmn Quantity Unit price Amount
. _ {US5) {USS)
1. Dam & Reservoir .
(i) Left Bank and Island
Flav area
Reservoir Area ha 0.5 1500 750
Buffer Area ha 13 1500 1,950
Quarry (Q.C.) ha 20 1500 1,000
Spoilbank (SB-5) ha 3.1 1500 4,650
Mountain area
Reservoir Area ha 1.1 1000 1,100
Boffer Area ha 76 1000 2,600
Diversion & Dam ha 19 1600 1,900
Access road {AR-11) ha 04 1000 400
Spoilbank (8B-16) ha 68 1000 6,800
Island {5.3ha} L.S. 15,000
Resort Arca (Camping Arca) LS. 50,000
Housz L-1 nos 1.0 3000 3,000
Sub-Total 96,150
(i) Right Bank
Flat area )
Crushing Plant (CP-1) ha 20 500 1,000
Concrete Plant (BP-1) ha 0.5 1000 500
Office & Work Shop (0.3) ha 80 1000 8,000
Construction Camp (C.C) ha 10.5 1000 10,500
Mountain area
Reservoir Area “ha 24 BOO 1,920
Buffer Area ha 111 800 8,880
Diversinon & Dam ha 0.5 800 400
Intake & Diesanding basin ha 21 800 1.680
Open Culvert ha 1.6 800 1,280
Access road (AR-4,9) ha 09 800 720
Quarry (Q.A) ha 256 500 1,300
Spoilbank (SB-1) ha 36 650 2,340
Spoilbank (8B-8,9) ha 10.6 - 80O 8,480
House R-1 (Reserveir) nos 1.0 1500 1,500
- HouseR-2{ ~ ) nos 1.0 7000 7.000
Honse R-3 (§B-1) nos 1.0 750 750
House R-4 (C.C) nos 20 7000 14,000
Sub-Total 70,250
2. Powerhouse & Surgetank )
Powerhouse m 280.0 100 28,000
- do - ha 59 1000 5,900
Surgelank . ha L] 1600 1,100
Work adit No.1 ha : 07 1000 00
Access road (AR-1,17} ha L3 1000 1,300
Spoilbank (SB-12) ha 22 800 1,760
Spoilbank (SB-18,19) ha 6.0 1500 2,000
Concrete Plant (BP-2) ha 06 1000 660
Office & Work Shop (O.5) ha 1.3 1000 1,300
House (powerhouse) nos 10.0 000 90,000
House (BP-2) nos 3.0 9000 27,000
House {(SB-18.19) nos 20 9000 18,000
Sheds ) ' nos 2.0 1500 3,000
Sub-Total 187,660
Total 354,060
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(USs)

No. . hem ' unit Cost
1. Reservoir Cleaning Program LS. 13,000

2. Physic-Biotic Programs
Environmental Control Actions of the Engineering Works LS. 27,000
Monitoring Program for Geological Impacts _ L.S. 42,000
Restoration Progiam for Degraded Areas L.S. 212,500
Monitoﬁng and Conservation Program for the Ictiofauna L.S. 21,000
Climatic Condition Observation Plan L.S. 82,500
Water Quality Contxol Program L.S. 40,000
Sub-total 425,000
3. .Socio-_Economic Caltral Programs
Public Heaith Control Program LS. 149,500
Manpower Quatification Program L.S. 7,500
Supporting Program for the Municipatitiés L.S. 66,000
Population Transference Program LS. 8,000
Social Communication Program ' L.S. 26,000
Resevoir Frotection Fence & Establishment L.S. 48,000
of Buffer Area for Powerhouse

Sub-total 305,000
4, Center of Environmenial Preservation LS. 1,100,000
Total 1,843,000
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11. STRUCTURES & OTHER IMPROVEMENT

11. 13, -Powerhouse Other Couis {11.13.00.17) - Clearing and siripping
-'Slope piotection
- Backfilling
-« Mizintenance of existing road
- Improvement of existing road
- Misceliznsous Cogt
12. RESERVOIR, DAM & WATERWAYS :

12. 15. Reserveir (nher Costs {12.16.24.17) - Miscxllaneous Con

12. 16. Kever Diversion

"§6. 24. Diversion Channel Other Costs (12.16.24.17) - Clzaring and stripping
: - Miscetlancous Con

12. 17. Dam & Embankment
17. 25. Rockfitl Dam Other Costs (12.17.25.17) - Miscellanzcus Cest

17. 26. Concrete Dam Orher Cosis (12.17.26.17) - Clearing and stripping
' - Maimenance of exising road
- Improvement of existing road
- New construction road
- Miscellansous Cost

12. 18, Spiliway

18. 2B, Main Spillway Other Cosis (12.18.28.17) - Miscellaneous Cost
12. 19. Intake & Headrace

19. 30. Intzke Other Costs {12.19.30.17) - Clearing and siripping
& Desanding Basin - Backfilling
: - Maintenance of existing road
- Improvement of &xisling road
- New consiruction road
- Miseellaneous Con

19. 32, Headrace Culven Onher Cosis (12.19.32.17) - Clearing and stripping
& Tunnel - Backfilling

- Embankment of Reck
- Embankment of Fileer
- Consolidation Grouting
- Work adit No.2
- Improvement of existing rozd
- New constructicn road
- Misceltaneous Cost

19. 33. Surge Tank Other Coss (12.19.33.17) - Clearing and stripping
- Consolidation Grouting
- fmprovement of existing road
- New construclion road
- Miscellaneous Cost

19. 34. Penuock Tunnel (Orher Costs (12.19.34.17) - Censolidation Grouting
& Penstock Lane - Penstock drzin works
- Work adit Ne3

_ Connection adit work
- Miscellancous Cost

19. 35. Tailrace Channel Onher Costs (12.19.35.17) - Clearing and stripping
- Backilling
- Tailrece cofferdam
- Miscellaneous Cost

ST12.
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- Salto Pilao Hydropower Schems - Installed capacity : 142 MW
- Price Level : December 1992 - 1US8$=11,163.33CrS
(unit: 1SS)

Account No, Waork ltem Unit Quansity Unit Price Annoant
10, LAND AND FACILITIES
10.10. Aequlsiion of Land & Improvement
10. 10. 11, Ruint Land & Properties
10. 10, 11, 10, Land Areas LS. 354,060
10. 10, 12 Legal Charges & Purchase LS. 52940
10. 272 Conlingence of Accounl 10

TOTAL OF ACCOURT 10 407,000
1 STRUCTURES & OTHER IMPROVEMENT
11. 12 Improvement in Powerhouse Area L.S. 710815
11, 13. Powerhousz
11 13, 00 12 Excavation for Powerhouse
11, 13, 000 12 149 Common Excavation m3 248,000 53 1,435,400
i 13 06 12 11 Openi-air Excavation in Rock m3 35,600 28 455,680
11, 13. 000 14. Concrews for Powerhouse .
11. 13. 00 14, 13, Cement v 6,728 182.9 121,657
1L 13 00 )4 14, Concrets { Cement cost excluded) ml 24310 1362 331,022
11, 13. 00 14. 15 Reinforcement bar L 861 14269 1,228,561
15 13, 09, 15 Tnterior Finish Work LS. 190,722
1113 00 1T, Other Costs L.S. 958,141
11, 27, Conlingence of Account 11 ‘ 1,438,012

TOTAL OF ACCOUNT 1i 11,069,000
11 RESERVOIR, DAM & WATERWAYS
12 15 : RESEVOIR
1+ 15 0D 18 Cleaning of Reservoir ha 13,000
i2 15 2, Envirenment LS. 730,000
£2. 15. 13 Orher Costs . LS. 37150
12 16 RIVER DIVERSION
1216 22 CofTerdams
12 16. 22 19, Rock & Eanh Fill Cofferdam m3 71,000 82 653,200
12.16. 22 21 . Removal of Cofferdams L.S. 184,600
1216, 22 22 Dewatering & Onther Costs LS. 125,096
12 16. 24. Biverslon Channel
2 16 24, 12 Excaviuon
L 16 24 12 10 Comman Excavation m3 155,800 58 500,640
1216, 24 12 ©L. me-a.ir.ExcwnioninRock m3 8,200 i23 104,560
1216, 24. 17 Ciher Cost LS. 67,538
£2. 17, DAM & EMBANKMENT
12 17, 25, Rockfill Dam
I2 17, 25, 25 RockfRll & Filier m3 7,600 i87 142,120
1217, 25 2% Soil Core m3 6,000 1.0 66,000
Iz 17, 25. 17 Orher Costs LS. 10,406
12 17. 26 Concrele Dam
12 17, 26, 12 Excavadon :
12,17, 26 12 11 Opon-sir Excavation in Reck m3 10,000 128 128,000
1217, 26 13, Cleaning & Foundation Tresument LS. 110,550
12. 17, 26. 14 Cancrelz
1217, 26 14 13 Cement 1 5,622 189.9 1,067,618
2 17, 26, 14, 14 Conereie { cement cost exeluded) m3 35,400 104.7 3,706,280
12.17. 26 14. 15, Reinforcement Bars 1 280 14269 399532
1217, 26 17, Other Costa LS. 845333
12 18. SPILLWAY
12 18, 24 Main Spitlway (Sand Nush}
12. 15 28 243, Eguipment
12 18. 25. 23. 16 Gates & Winches (ham 123 m)
12. 18, 18, 23, 16, 10 FOB Cost (L= 5.0 m) unit B 305,900.0 305,900
12. 18, 28. 23. 146, L Transpon & Securities (H= 7.3 m} LS. 18354
12, 1% 28. 23 16_. I2 Ercction & Test L.S. 43,944
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. {uenit: USS)
Accowt No, Work lem Liniy Quantity Unit Price Arymoun
12 18 28 23, 17, Swplogt(psd ;t=05m )
12 15 28 3. 11 10 FOBCost (ha= 1.8 m) LS. 194,876
12 1% 28, 23.. 17, 1L Transport & Sccurities (L= 5m) 1.8, 11,693
1218, 28, 23 17. 1% Erection & Test (H = 7.2 m) LS. 31,180
12 18, 28, 23. 20. Winch {C= 81)
12 18, 28, 23, 20. 10 FOB Cost (L= m) unit 25500
12 18 28, 23 20. 1L Trenspon & Seauriies (H= m) L.§. 1,530
12.18. 28 23. 20. 12 Ercction & Test LS. 4,080
12 18. 28. 7. Ouher Coou LS. 32,203
12 15. INTAKE & HEADRACE
12, 19. 30. Intake & Desandlng Bazin
122 19. 30, 12 Excavaiion
12 19, 30, 12 10 Cammon Excavation ml 140,000 58 812,000
12 19 30. 12 il Open-air Eacavation in Roek ml 170,000 128 2,176,000
12.19. 30, 14. Concrets
12. 19, 30. 14. 13, Cement 3 16,821 189.9 3,194,308
12 19, 30 14, 14, Concrese { cement cost excluded) m3 62300 1362 8.485,260
12 19. 30 14, 15 Reinforcement Bars 1 2492 14269 3,555,835
12 19. 30. 23 Equipment
12. 19, 30. 23, 16 Inles Gaies & Winches (ha= 43 m)
12 19. 30 23 16 10, . FOB Cost{L= 37 m) uait §59,900
12 1% 300 23 16, 1L Transport & Securitics (H= 44 m) LS. 51,99
1219, 30, 23, 6. 12 Ereciion & Test LS. 137,584
§219. 30, 23, 17 Swplogs (p= 3 = GAm }
1219, 30 23. 17, 10, FOB Cost (ha= 1.5 m) LS. 160,000
1219 35 2 L 11 Taanspon & Securities (L= 3.7 m) LS. 8.600
12 19, 30, 23, 17, 12 Erccion & Test(H= 453 m) LS. . 25,600
F2O19. A6 23 1 Screens & Rokes (Cpf= )
1219 30, 23 21. 10, FOB Cost LS. 782,720
Y& 19. 30, 23 2. 1L Transpon & Securities (L= 5.7 m) LS. 45,963
12 19. 30, 23. 2). 12 Ereajon & Test (H= 9.8 m) LS. 125236
L 19 30 16 Moniloring Apparatug LS.
219, 30 17 Onher Costs LS. 1,880,371t
1219, 32 Headrace Culvezl & Tunnel
1219, 32 12 Excevition
12 19, 32 12 1 Camnmon Excavation m3 105,000 58 609,000
1219 32 12 L. Open-air Excavation in Rock ml 11,900 128 152,320
1219, 32 12 1 Underground Exa_v:lim'mﬂoci ml 167,400 49 12,538,260
12-19. 32 ida Conestae for suacturne )
12 19, 32 14s 13, Cament 1 £,596 1899 1.632.380
12 19, 32 lda 14, Concrere ( cement cost excluded) m3 28,400 1565 4,444 600
12, 1%, 32 14a 15, Reinforcement Bars ' 332 14269 473,70
12 19, 32 23 22 Siee Culven
12 19, 320 23, 22 10 FOB Con LS. 1,022,430
12 19, 32 23 22 1L Trarspon & Secunitjes LS. 224,935
1219, 320 23, 2% 12 Erection & Test LS. 715,701
12 19, 32 172 (nhar Costs LS. 2,307,974
1219 3% Surge Tank
i2. 19, 33 12, Excavation’
i2.19. 23, 12 10, Common Excavation m3 70,600 58 409 420
12.19. 33 12 1. Open-eir Excevasion in Rock m3 29,7100 28 380,160
1219, 33, 12 12 Underground Excavaton in Rock m) 12,000 9.5 1,194,000
12 19. 33 14, Concrete
12 19, 33 14 13 Cement L 600 159.9 113,540
12.19. 33 14, 14, Conerele { cement ¢ost excluded) ml 2,400 1423 158300
12 19 33, 14, 15 Reinforcement Bars 1 i 14269 1,427
12.19. 33, 17, Orher Costs LS. 551,750
12 19, 34, Perslock Tunnel & Penstock Lane
12.19. 34, 12 Excavalion
12, 19, 34, 12, 12 Underground Excavation in Rock m3 19,700 .0 1,950,300

.T14-
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{uniy: USS)
Account No. Work liem Unu Quantity Unit Price Ammount
1219, 34, 34, Conerele
122190 34 14 13 Cement 1 1550 189.9 484,245
12 19 34, 14, 14, Concrere { cernent cost excivded) m3 10200 140.5 1,433,100
12 19 34, 14, 15 Reinforcement Bars i 98 14269 139,816
1219, 34. 23, 13, Steel Linung
12 19 34, 23, 23, 10 FOB Cost LS. 2,984,250
12 19, 4. 23, 2. 1L Transpon & Securitiot LS. 656,515
12 1% 34 23 23 12 Erection & Test LS. 2,038,975
1219, 34 17, Orher Costs LS 2,177,247
12,19, 35 Tallrace Channel & Tunnel
12.19. 35 12 Excavation .
1219, 35 12 10 Cammon Excavition m3 20300 5.8 117,740
1219 35 12 1L Opea-air Excavation in Rock ml 8.800 128 112,640
12,19, 35. 14 Concreis
12. 19, 35 14 13, Canent i 484 189.9 91912
12.19. 35 14 14, Coneress { cement coxt excluded) m3 2200 1362 209 630
12, 19. 335, 14, 15, Reinfercement Bars 3 44 14259 62,784
12.1%. 35 17 {xhee Cons LS. 138,083
12. 20. SPECIAL WORK
12 20. 37 Other Speclal Works L.5. 1,500,000
12 27 Coniingence of Account i 10,442,011
TOTAL OF ACCOUNT 12 83,702,000
13, TURBINES & GENERATORS
13,13, 00. 23. 28 Turbines { Type:. Franctl )
13. 13, 00. 23, 28. 10, FOB Cost {P= 72,600 kw) unit 2 3,600,500.0 1,201,004
13,13, 00, 23, 28. 11 Tmnpomliun&Secmily'(n-JZ?.] pm) LS 288,040
13, £3. 00. 23, 23. 12 Erection & Test (Hi = 207.5 m) LS. 1,440.200
13, 13 02 23. 23, 13 Cther Costs LS. 446,462
13,13, 00 23. 16 Deafl Tube Gate (p= 20 )
13. 13 00 23, 16 10 FOR Cost (t= 0dm ) unit 2 178,800.0 357,800
13. 13, GO. 22, i6. 11, Transporaation & Sscurity (ha =23 m) LS. 21,468
13. 13, 00 23, 16 12 Ercction & Test (L. = 3.4 m) LS. 57,248
13. 13. 00 23. 16 33 Ouher Coss (H = 3.1 m) LS 21,881
i3. 13, 00, 23 20 Winch of Draft Tube{C= 13 1)
i3.13. 0. 23. 20. 10 FOBCost (L= 7.0 m) unit i 321,600.0 321,600
13. 13, 00 23, 20 )1 Transporaticn & Security (H= 67 m) 1.8 12,264
13. 13, 00. 23, 20. 12 Erection & Test L.S. 64320
13. 13, 00, 23, 20. 13, Orher Costs L.5. 19,939
13. 13, 00, 23 29, Generator n= 3273 (P= 75,900 kVA)
13.13. 00, 23. 29, 10~ FOBCost unit 2 4,234,000.0 8,458,000
13.13. 00. 23 29, 11.  Transponation & Security LS. 338,720
13.13. ¢0. 23. 2% 12 Esecticn & Test LS. 1,693,600
13,13, 0. 23, 29, 13, Orher Costs LS. 525,016
13, 27, ~ Contingence of Account 13 2,127,842
TOTAL OF ACCOUNT 13 23,406,000
14 ACCESSORY ELECTRICAL EQUIPMENT
id. 00 00, 23, 20 Accessory Elecirical Equipment
i4. 00. 00. 23. 30, 10,  FOB Cost LS. 7,356,000
B4. 00, 00 23 30 ¥l Tronsponasion & Security LS. 294,240
i4. 00. 00. 23. 30 12 Erection & Test LS. 1,471,200
t4. 00. 00, 23. 30. 13, Oxhes Cosis .5 456,072
4. 27, Contingence of Account 14 957,488
TOTAL OF ACCOUNT 14 10,535,000
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{vnit: USS)
Aciount No. Work Iuem Uait Quanlity Unit Praoe . Amzaount
18 OTHER EQUIPMENT OF POWERHOUSE
15.13. 00 3. 20 Overhead Traveling Cranz { C= 140 1)
15. 13, 00 23, 20. 10, FOB Coat {L= 160 m) unit ] 910,000 910,000
I5. 13, 00 23. 20. 1L Transponstion & Security (He m) 1.5. 356,400
15.13. 60 23. 20 12 Erection & Test LS. 182,000
15. 13, 00 23 20. 13 Orher Coeus L.5. 36420
15. 00 00 23, 21. Other Equiptment
15.00 €0 23. 21. 10 FOB Cont L5, 3 383,000
15.00 00 23. 21, 1L, Transporution & Secusity 1.5 135,320
15,00 00 23. 21, 12 Frection & Test LS. 676,600
15,00 GO 23. 21. 13 Crher Cosis LS. 209,746
15. 20 Contingence of Account 1S 558,514
TOTAL OF ACCOUNT 15 6,148,000
16, ACCESS ROAD/RAILWAY & BRIDGES
16. 60. 14, Readways : km 4 371,256.0 1,485,000
16 00. 16, Bridges m 50 7.000.0 350,000
16. 27 Conllagence of Account 16 275,000
TQTAL OF ACCOUNT 16 2,110,000
TOTAL OF ACCOUNT 101016 {CDT) 137,377,000
17, INDIRECT COST
17. 21 Construction Site & Camping
17. 21, 3B, Works of Consuuetion Site & Camping LS. CDT (1%) 4,616,000
17. 21, 38. 33, Ratidenusd Unils LS.
12, 21 38 MW, Canmunity Plam LS.
17. 2. 38 35 Infrs-suucture
17. 21, 38. 35 3 Edifications LS.
17. 21, 38. 35, 33 Systems LS.
17. 21. 38, 7. Orber Con LS.
17.21. 39, Mainensnce & Operstion of Works/XCamps LS.
17. 22 Enginreering & Administration of Proprietor
I7. 22 40, Enginecring
17. 22 40, 36 Basic Engineesing LS. COT (%) £.616,000
17,22 40, 3. Special Woiks of Enginesring Ls.
17,22 41 Adminisirstion of Propenies LS COT (15%) 20,607,000
17. 22, 4). 38 Adminisustion of Works 1.8
17. 22 41 39, Genen! Administration LS.
17. 27 ConUngence of Account 17
TOTAL OF ACCOUNT 17 39,839,000
101017 TOTAL COST WITHOUT INTEREST 177,216,000
TOTAL COST WITHOUT INTEREST { Ct$x10°6 equivatent) 1,973,321
8, INTEREST DURING CONSTRUCTION 338,239,000
101018 TOTAL COST WITH INTEREST 215,455,000
TOTAL COST WITH EINTEREST ( Ce$x10°6 aquivalent) 2.405,195
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Attachment

Contents of Account No. 12.19.30.23.16 Inlet Gates & Winiches contains

are as follow :

(5/5)

Account No. Work hem Unit Quantity Unit Price Amount
uUsH UsSH

12 1% 30, 23, 14 Inler gates & winches {hs =103 m)
12,19, 30. 23 16 10a FOB(L=237m) unit 3 136,700 410,100
1219 300 23 16 112 Trensporation & Scaurities (H = 4.4 m) LS. 24,606
1219 30 23 16 12+  Ercctionand st LS. 65,616
i2. 19. 30 23. 16, Intake gete & winches (hw = }6.5 m)
J2 19 30 23, 6 106 FOB (L 3.8m) unit 1 250,000 250,000
12, 19. 30, 3. 16 11t Transporation & Securities (H =3.8m) LS. 15.000
12 19. 30, 23. 16 12b  Frection and test LS. 40,000
12 19 30 23 16 Sand dnin gates and winches (ha=14.3 m)
12,19, 30 23. 16 10 FOB{L=25m) it 9 22300 164,300
12,19, 30. 23. 16, 1lc  Transponstion & Szasrities (H= 1.0 m} LS. 11,958
1215, 30, 23 16 12 Erccton end test LS 31.968
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#0105 STHBHONE - SIOEHIL

No. Tiems Foreign Currency Loca! Curcency
() (%)
1. Labor 0 100
2. Mnterials :
Pertlsnd cement 60 40
Reinforcing steei bars 60 40
Tinmber, plank 20 £0
Plywood (1 = 200 mm) 20 80
S1eel, shape 70 30
Steel plawe 70 30
Sieel pipe (gas pipe) 10 30
Diesel oil 80 20
Gasoline 80 20
Engine oil B0 20
Grease 80 20
‘Drynzenite 30 70
Detonaor 30 70
Asplall 30 %
Metsl form (0.3 x 1.5) 0 30
Electricity 30 0
Tire {consumable) 50 50
3. Eguipment for civil work
a) deprecialion and spare part cost
- Earth work equipment 65 35
{Buldozer, dump truck, £lc.)
- Concrele work equipmant % 30
- Drainage equipment 80 0
« Crane 80 0
b} lnzland transponation 40 60
¢} Operatots 0 100
4, Contractor's overhead (civil work) 60 40
5. Mewl Work
s) Gate, Penstrock
» Ex-factory 70 30
+ Transportation & insurance 44 60
s Brection & lest 50 50
b) Penstrock
* Ex-facwory 10 30
+ Transportation & insurance 40 &0
» Erection & 151 60 40
<) Hoist {winch)
« Ex-factory 70 30
+ Transportetion & insurznce 40 60
+ Erection & Test 50 50
6. Electrical Equipment
+ Bx-factory 10 30
+ Transportaiion & Insurance 40 &0
+ Erection & 1251 50 50
7. Enpincering service 18 1]
(Design & supervision)
8. Administretion (by CELESC) 0 100
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# 1 BEFE. MiEdRBRUCBEAD KX

Item Unit  Quantity liem Unit  Quantity
1, Dam & Reservoir
(i) Left Bank and Island
Flat area Access road (AR-4,9) ha 0.9
Reservoir Area ha 05 Quarry (Q.A) ha 2.6
Buffer Area ha 1.3 Spoilbank (SB-1) ha 3.6
Quarry {Q.C.) ha 2.0 Spoilbank (SB-8.9) ha 10.6
Spoilbank (SB-5) ha 3.1 House R-1 {(Reservoirn) nos 1.0 ()
Mountain area House R-2({ * ) nos 1.0 (12)
Reservoir Area ha i House R-3 (§B-1) nos 1.0 (O
Buffer Area ha 7.6 House R-4 {(C.C) nos 20 0
Diversion & Dam ha 1.9 Sub-Total
Access road (AR-11) ha 04
Spoilbank (SB-16) ha 6.8 2.
Island (5.3ha) L.S. Powerhouse m 280.0
Resort Area (Camping Area) L.S. - do - ha 59
House L-1 nos 1.0 (5) Surgerank ha 1.1
Sub-Total Work adit No.1 ha 07
Access road (AR-1,17) ha 13
(ii) Right Bank Spoilbank (SB-12) ha 22
Flat area Spoilbank (5B-18,19) ha 6.0
Crushing Plant (CP-1) ha 2.0 Concrete Plant (BP-2) ha 6.6
Concrete Plant (BP-1)  ha 0.5 Office & Work Shop (O.5) ha 13
Office & Work Shop (O. ha 8.0 House {powerhouse) nos 106.0  (40)
Consiruction Camp (C.C ha 13.5 House (BP-2) nos 3.0 (O
Mountainarea Housc (SB-18.19) nos 2.0 (10
Reservoir Area ha 24 Sheds nos 20 (O
Buffer Area ha 11.1
Diversinon & Dam ha 05
Intake & Desanding basi ha 2.1
16

Open Culvert ha

( ) : Number of people to be resetiled

Total Land : 100 ha
Houses : 23 nos.
(including sheds)

People : 77 persons
Housechold : 16 families
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#£ 12,1 BHGITOLBOELEIIEM - EHEX

Unit : million US§

Price fevel : December 1992
Economic Cost _
Year Investment Cost OM&RCost ™ " Total Economic Benefit
1 31.90 31.90
2 47.85 4785
3 4785 - - 47.85
4 31.90 31.90
5 0.74 0.74 29.37
6 0.74 0,74 29.37
28. 0.74 0.74 29.37
29 0.74 0.74 29.37
30 19.92 19.92 14.69
31 19.92 19,92 14.69
32 0.74 .14 29.37
33 0.74 0.74 29.37
53. 0.74 0.74 29.37
54 0.74 0.74 29.37
*:  QOperation, maintenance and replacement cost
x 12,2 BESTOBOFERERNEIHK
Price levet ; December 1992 Unit : million US§
Expenditure
Year Investment Cost OM &R Cost * Total Revinue
] 35.44 35.44
2 53.16 53.16
3 53.16 53.16
4 35.44 35.44
5 0.86 0.86 26.90
6 (.86 0.86 26.90
28 0.86 0.86 26.90
29 0.86 0.86 26.90
30 2213 22.13 13.45
31 2213 213 13.45
32 0.86 0.86 26.90
33 0.86 .86 26.90
53 0.86 0.86 26,90
54 0.86 0.86 26.90
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# 12.3 HEEESNX

Price tevel ; December 1992 Unit : million 1US§
Payment é:ml
B Revenue NCE Accun’d
Year Amlé.::: Principal Aug:h‘i Inicrest paid oM g°: () (b';::; @) Balioee
{8} {b) () (d) (¢)
1 35.44 3544 1.77 177 Cam -
2 53.16 88.60 6.20 6.20 -6.20 -1.97
3 53.16 141.76 11.52 11.52 -11.52 -19.49
4 35.44 17720 1598 15.95 -15.95 -35.44
5 11.08 166.13 17.72 Q.86 29.66 26,50 2.7 -38.20
6 11.08 155.05 16.61 0.86 28.55 26.90 -1.65 -39.84
7 11.08 143.98 ) 15.51 0.86 2744 2650 £.54 -40.38
8 11.08 13290 1440 - 0.86 2633 26.90 057 -39.82
9 11.08 121.83 13.29 0.86 2583 2650 1.68 -38.14
10 £1.08 11075 12.18 0.86 2412 2690 278 <3536
11 11.08 99.68 .08 086 230 2690 389 -31.47
12 11.08 88.60 997 0.86 2190 26.90 5.00 -26.47
13 11.08 77,53 8.86 0.86 20.80 2650 6.11 -20.37
i4 11.08 6645 7.75 0.86 19.6% 2690 721 -13.135
15 11.08 55.38 6.65 0.86 18.58 2690 8132 -4.83
16 11.08 44,30 5.54 086 1747 26.50 943 4.59
17 §i.08 3323 4.43 086 16.37 2690 10.54 15.13
18 1108 2215 3.32 0.36 15.26 26.90 11.64 2671
19 11.08 }1.08 222 0.86 14.15 26.50 12.75 39.52
20 11.08 0.00 1.11 0.26 13 26.50 12.86 53.38
21 086 0.86 26.90 2604 79.42
22 0.86 0.86 2690 264 10546
23 0.86 0BG 2690 26.04 13150
24 0.36 0.86 2690 26.04 15754
25 0.86 0.86 26.90 26.04 183.58
26 086 086 26.50 26,04 209.62
27 086 0.86 26.90 26.04 235.66
28 086 086 2690 26.04 26170
29 0.86 086 2690 26.04 28714
k1] 22.13 22.13 13.45 -B.68 279.06
31 22.13 2213 1345 -8.68 27038
32 0.86 0.86 2690 26.04 29642
13 0.8% 0.86 2690 26.04 32246
34 0.86 0.86 2690 26.04 34550
35 0.86 086 2650 2604 37454
36 0.86 0.86 26.90 26.04 40058
37 0.56 0.86 26.90 26.04 42662
38 0.86 0.86 26.90 26.04 452.66
39 0.86 0.86 2690 26.04 478.10
- 40 0.86 0.86 26.90 26.04 504.74
41 0.85 0.86 2650 26.04 530.18
42 0.86 0.86 2690 2604 556.82
43 0.86 0.86 2690 26,04 58286
44 0.86 0.86 2690 2604 608,90
« 45 .36 0.86 2699 2604 634,94
46 0.86 0.86 2600 26.04 66098
47 Q.86 0.86 2650 26.04 637.02
48 0.86 0.86 2690 26,04 T13.06
49 0.86 0.86 2650 26.04 739.10
30 086 - 0.86 26.50 26,04 765.14
51 0.86 086 2680 2604 791.18
52 .86 0.86 2690 2604 81722
53 0.86 0386 26.90 26.04 84326
54 086 0.86 2690 26.04 86930
Total 171.20 §171.20 18606 85.54 448.80 1318.10

Notes: (1) Loan with an interest rate of 10% for a loan peariod of 20 years including 4 year grace period.
(2) Principal is repaid uniformly over 16 years. |
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Study ltems

1993

Feby| Mar] Apr |May| Jun | Jul

Aug

Sep

Feb | Mar

STUDY STAGES

I. Preliminary Study
I1. Field Investigations
T Feasibility Study

(M)

2
&)

@
®
G

0
@
6]

(89)

2

)]

@
)
(®
@
(8)
5

STUDY SCHEDULE
I. Preliminary Study

Review of data coliccted by the previous studies and
preparation of draft Inception Report

Additional data coltection and analyses in each sector
Review study and discussion on the Brazilian criteria for
planning and design

'Preliminar'y environmental study

Preparation for field investigations

Finalizing Inception Repott

II. Field Investigations

Topographic survey
Geological investigation
Hydrological observation on suspended load

111 Feasibility Study

Hydrotogical study

a) Estimation of long-tctm daily mean runoff

b) Study on design flood discharge

¢} Sediment analysis

Study on electric power demand and supply

a) Preseqt condition on demand/supply balance
b) Design of generating equipment and transmission line
Environmental and social impact study

a) Impact on naturat environmenial

b) Impact on social environment

Alterntive study and seleciion of optimum scheme
Preparation of Interim Report

Feasibility design

Preparation of construction schedule

Estimation of construction cost

Economic and financial evaluation

(10) Preparation of Draft Final Report
{L1} Preparation of Final Report

AT

Legend : Schedule  mmmmm  wotk in Brazil (3 work in Japan
Actual wwmm  work in Brazil wzm3m  work In Japan
v Submission of Reports
JAPAN INTERMATIONAL COOPERATION AGENCY 1.3
CENTRAIS ELETRICAS DE SANTA CATARINA S.A_BRAZIL
e T #
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