# 23 ZEHBREOHER IO -

Unit: 10712 kilocalories

VEAR OIL ™ DIESEL MIRED ~GAS T CARBON ™ TOTAL

OIL
1974 420 65 0.10 150 0.60 64.2
1975 459 11.9 0.20 211 0.50 79.5
1976 54.0 10.7 0.30 17.2 0.60 82.8
1977 60.5 8.3 0.30 16.5 0.60 86.2
1978 - 710 16.5 0.30 21.3 115.1
1979 708 112 0.30 30.6 112.9
1980 86.7 10.9 020 301 - 1279
1981 90.7 10.5 0.20 256 004 127.1
1982 972 8.0 0.05 282 3.00 136.5
1983 1107 3.0 233 6.00 142.9
1984 119.9 3.9 | 18.7 7.40 149.9
1985 1232 2.6 196 8.90 154.3
1986 1317 2.1 255 1470 174.0
1987 . 144.4 32 275 16.80 191.9
1988 1507 1.9 25.6 18.40 196.5
198 159.6 2.9 | 27.0 1860  208.1

1990 =1 1575 3.7 343 . 18.20 213.7

Note : *1 Prcliminary_nnmb'ers
Source : INFORME ANUAL 1990, CFE
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® 26 WHRLOWHS

. ' Total
Year Habitants Rurat Length of Line Postes
Ceniers Distribution Lines
- (km)

. 1974 495976 993 3,236 43,496
1975 988,857 1976 6,068 87,896
1976 868,188 1,781 5,097 74,461
1977 612,816 1321 3,342 53,106
1978 584,983 1,207 3,161 48,631
1979 1,209967 . 2,137 4,925 92,896
1980 1,150,599 2,324 5,465 1 96,406
1981 945,330 2,268 6,051 103,588

11982 870,073 1,863 5,656 78,311
1983 855,589 1,848 3,613 . 67,863
1984 1,096,678 2,258 4021 92,112
1985 1,481,821 2,926 4,699 99,722
1986 939,112 2,144 3,905 65,626
1987 728,566 1,718 2917 56,518
1988 1,003,065 2,582 4,662 77,104
1989 1,229,220 2,827 4,330 89,131
1990 1,348,246 3,539 3,562 99,053

Note : In the population centers electrified, rural villages, expanded villages
_ and colonies are taken into account.
Source : INFORME ANUAL 1990, CFE
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Unit: GWh

Year Residentical - Commerciai Indystrial Service - Agriculture Total
1974 5,509 4,073 17,752 2453 2,069 32,054
1975 6,056 4,224 19,202 2,619 . 2,257 34,567
1976 6,706 4,429 21,205 2,891 2,437 37,888
1977 - 1,362 4,657 23,085 . 3,160 2,652 41,159
1978 - 8,269 5,022 25271 3,296 2,935 45,058
1979 9,210 5,404 27,521 3,437 3,328 49,197
1980 10,038 5,821 28,744 3,667 3,746 52,301
1981 C1n211 6,665 3L 3,932 3,842 57.044
1982 12,511 6,657 33,254 4,220 4,801 61457
1983 12,979 6,526 34,300 3,888 4,440 62,217
1984 13411 6,718 37471 3,894 . 4,646 66,233
1985 14,285 7,004 40,115 4,131 4,962 70,614
1986 15,079 7057 40,948 4332 5413 74,288
1987 15,712 2,185 44,071 4,506 6,006 79,491
1988 16,825 7,303 46,893 4456 . 6405 83,881
1989 -18,813 7,798 - 50,284 4,426 7216 . 90,469

1990 20_,_3'89 8,265 . 52,213 4,549 6,707 94,069

" Note: “"Commercial" includes services for maize mill faciories.
"Service" incliades temporary services.
"Total” inciudes sales in tariff 10 and export.

Source: INFORME ANUAL 1990, CFE
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Unit : 1,000 Nos.

Year Residentical Commercial Industrial Service - Agriculture _Total
1974 5844 - 945 18 32 18 6857
1975 6,255 978 .20 36 260 7,309
1976 6,018 1,005 . 22 38 24 1,707
1977 . 6,978 1,044 24 36. 27 8,109
1978 7,168 1,055 24 35 20 . 8311
1979 7,626 1,121 27 138 32 8.844
1980 - - 8,143 1,178. 30 41 37 9,429
1981 8,730 1,233 33 45 - 41 10,082
1982 9,331 1,294 3% 48 45 10,754
1983 - 9,923 1,350 39 49 49 11,410
1984 10,434 1,401 41 52 33 11,981
1985 10,959 1,443 S 43 85 57 12,557
1986 11,568 1,485 45 57 60 13,215
1987 12,134 1,515 47 59 65 13,820
1988 12,707 1,555 - 50 - 62 69 14,443
1989 13,313 1,625 53 . 65 73 15,129
1990 . 13952 . 1,712 - 56 69 76 15,865
Note : "Commercial" includes services for maize mill factories.
~ "Service" includes temporary services. - :
Source : INFORME ANUAL 1990, CFE

B 29 £U3-SIRNHRREAOKE

Unit : kWh/nos.

Year

Residentical Commercial  Indusirial Service ~ Agriculture
1974 79 359 81,255 6352 9,409
1975 81 360 80,451 6,139 8,905
1976 84 367 80,498 6,361 8,337
1977 88 - 372 82,033 7,312 8,173
1978 96 397 86,724 7,821 . 8372
1979 101 402 85,979 7,504 8,558
1980 103 412 80,318 7432 8,551
1981 107 451 79,675 7360 - 7,823
11982 112 429 76,505 17,368 8,836
1983 109 403 73,255 6,608 7.523
1984 107 400 75,721 6,243 7,278
1985 109 404 77411 6,269 7,302
1986 109 396 75,216 6,327 7,485
1987 108 394 77,433 6,343 NI
1988 110 391 78,312 5,999 7,707
1989 118 399 79,947 5,684 8214
1990 122 402 71981 5496 1,326
Note : "Commercial” includes services for maize mill factories.
"Service" includes temporary services.
Source : INFORME ANUAL 1990, CFE
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% 211 1991 E~2000 FORHBEFH

] i{equiredﬁncrgy- . ) Saleg GoP__- IBF j PoRulaiion
Year (3088 Net - (580" © (580 IBEIGDP

(GWh) (%) (GWh) (%)~ (GWh) (%) 04y (%) . 1099 (%) (%) (10%3) (955
: Medium Soenario o

1991 120679 49 11484 S1 98885 49 - 54331 380 10499 916 1932 . 91036 227
1992 129673 . 15 . 123597 76 106539 17 57401 565 . 11636 10.83 2027 93,070 2.3
1993 139,083 © 73 132386 - T 114,190 .72 60644 565 12741 950 2101 - 95107 219
194 149656 76 142249 74 122728 15 64070 565 13915 921 2172 97041 214
1995 160354 70 152471 72 131559 72 67214 SO0 14870 6387 2210 99,165 208
1996 171929 72 - 163595 73 141154 73, 70637 500 15773 607 2233 101,178 203
1997 183669 68 174746 6B 150,720 68 74169 500 1677.0 632 2261 103,191 159
1998 195790 66 186083 65 160286 63 1,818 500 17879 661 2296 105193 194
1999 210231 74 199961 - 75 172380 7.5 8177.2 500 15014 635 2325 107192 1.90
2000 225883 74 215200 7.8 185515 76 85860 500 20182 614 2351 109180 1.86

Ave. SR TN 70 - 7.0 5.10 7770 210
High Scenario

1991 . 121,038 53 115186 54 99,179 - 52 5469.7 450 107081133 0 '19.58 91,036 227
1992 0130343 77 124236 79 0 107909 80 51979 600 12005 1212 2071 - 93,070 213
1993 140,168 7.5 133419 74 115081 7.5 - 61458 600 13254 1040 21,57 95,307 - 2.19
1994 . 151,282 7.9 143,795 18 124062 78 65145 600 14583 10.03 2239 9141 214
1995 162,779 76 154177 76 133,549 16 63718 550 15759 806 2293 99,165 2.08
1996 175369 7.7 166868 7.8 143978 . 78 72509 550  1,6900 724 2331 101478 203
1997 188378 7.4 179226 74 154584 74 76497 550 18147 38 2372 103,191 199
1998 2020076 - 73 192057 - 7.2 165432 7.0 80704 5.50 19522 758 2419 105193 194
1999 218431 81 207,761 82 179,104 83  §S5143 550  2,093.6 724 2459 . 107,192 1,90
2000 236389 82 225219 84 194,144 84 89825 550 22393 696 2493 109180 1.86

Ave. CTs 75 75 560 880 210
f.ow Scenarnio

1991 120,269 46 114454 47 98,548 45 53912 300 10262 670  19.04 91,036 227
1992 1289457 72 122903 74 105941 75 56770 530 1,123.83 951  19.80 03,670. 223
1993 137937 70 131,295 68 113,249 69  59TILE 530 13,2209 S B64 2042 £5,107 219
1994 147974 73 140650 71 121349 72 62947 530 13238 843 2103 - 97141 214
1995 157800 67 150,137 67 129545 68 65779 450 13996 572 2128 99,165 208
1996 1683515 67 160347 68 138351 - 68 68739 450 14687 494 2037 (0LI7R 203
1997 179072 63 170372 63 146948 62 7,813 450 1,546.3 528 21.53 103191 199
1998 182,749 60 180342 59 155341 . 57 7.506.5 450 16336 565 2176 105193 194
1999 202463 67 192572 68 166010 69 78443 4.50 1,723.0 547 2196 107,192 190
2000 216064 67 205854 69 177451 68 81973 450 18146 532 2214 109,180 1.86

Ave. 6.5 6.5 SR X 4.60 6.60 o210

Source: DESARROLLO DEL MERCADO ELECTRICO 1986-ﬁ00(). CFE



® 212 1993 EiCHU BERBIRY XF AGRRIREN/T L XEE (1./6)

JANUARY

TTIME ZONE ES YA B3 j20] Ei] DAILY[  MONTHLY
DURATION 1 3 11 7 2
NUCLEAR 591.6 5916 5916 5916 5916 14,198 440,150

. IGEOTHERMAL _ . 928 92.8 92.8 92.8 928 2227 69,043
COAL FIRED THERMAL .| 13359 13359 13359 13359 13359 32062 993,910
COMBINED CYCLE 1080.6 .1080.6 10806  1080.3 930.8] 25,651 795,172
MAJOR THERMALIV 6855 - 6855 6855 6855 685.5 16452 510,012
MAJOR THERMAL U 9403 0403 9403 9403 79847 22283 690,785
MAJOR THERMAL II 1697.8 14947 11907 11472 10044] 29319 908,883
MAJOR THERMAL T 4037.2 . 3967.5 39817 34672 33193 90,647 2,810,069
MINOR THERMAL. 405.9 3308 3473 3168 256 1975 247,231
GAS TURBINE 593.5 1708 0 0 0 1,106 .- 34,283
THERMAL POWER TOTAL | 11461.1 106995 102464  9657.6  9023.7] 241,921 7,499,539
MAJOR HYDRO' 6919 . 5209 4759 3946 1647 10,581 328,014

IMINOR HYDRO 17037 16682 = 745.5 134.1 68 15984 495,489
GRIJALVA HYDRO SYS. 2629.8 19361 15711 . 584 ol 29,808 924,054
HYDRO POWER TOTAL 50254 41252 27925 11127 2327 56373 1,747,557
GENERAC, TOTAL 16486.5 148247 130389 10770.3  9256.4] 208293 5,247,005
% DURATIONANNUALLY | 94.16% 84.67%  1447% 61.51%  52.87% -
o MONTHLY | 100.00% 89.92% 79.09% 65.33% 36.15% L.F= 75,399
FEBRUARY
TIME ZONE E3 A E3 E2 Ell DAILY] MONTHLY
DURATION - 1 3 11 7 2
NUCLEAR . 5916 5916 5916 5916 591.6] 14,198 397,555
GEOTHERMAL : 90.5 90.5 90.5 90.5 90.5 2172 - 60,816
COAL FIRED THERMAL | 11367 11367 11367 11367 11367 27281 763,862
COMBINED CYCLE 981 981 981 980.5  963.7{ 23,506 658,165
MAJOR THERMAL IV 640.7 6407 6407 6407 64071 15377 430,550
MAJOR THERMAL 11 6623 6623 6623 6623 650.81 15,872 444,422
MAIJOR THERMAL II 1763.1 17444 15204 12875 . 1243] 35219 986,138
MAJOR THERMAL ] 44025 42961 42506 3750.6 36285 97,559 2,731,641
MINOR THERMAL 448 369.2 3848 3508 310.1 8,864 248,198
GAS TURBINE .. 585.9 146.8 72 0 o 1,006 30,954
THERMAL POWER TOTAL |- 11302.3 106593 102658 94912 92556} 241,154 6,752,301
MAJOR HYDRO - 9332 7672 7232 6442 4714] 16642 465,982
MINOR HYDRQ' _ . 16759 16085 7619 163.4 113.6] 16253 455 092
GRIJALVA HYDRO §YS. 27003 1873.5 15584 6759 0] 30,195 845,446
HYDRO POWER TOTAL 53094 42492 30435 14835 585 63,090 1,766,520
GENERAC. TOTAL 16611.7 . 149085 13309.3 100747  9B40.6| 304,244 8,518,821
% DURATIONANNUALLY | 94.88% 85.15% 16.01% 62.08%  56.20%

89.75% 80.12% 60.01%  59.24%|  L.F= 76.31%

MONTHLY

100.00%



® 212 1993 fEIC B SEAKES AT LOBRIREHNS L XEE (2,/6)

MARCH , : _ -
TIME ZONE E5 A E3 EZ El] DAILY] MONTHLY
DURATION 1 '3 11 7 D .
NUCLEAR 5916 5916 5916 5916 . 5916 14,198 440,150
GEOTHERMAL 813 91.3 913 . 913 . 9n3  2,15Y 67927
COAL FIRED THERMAL 13624 13624 13624 13624 13624| 32698 . 1,013,626
COMBINED CYCLE 10206 10206 10206 16201 10201 24,490 - 759,187(:
MAJOR THERMAL 1V 4428 4428 4428 4428 4428 10627] . 329,443
- [MAJOR THERMAL 1il 9224 9224 9224 9224 9224 22,138] . 686,266|
MAJOR THERMAL II ©1599.2 15904 15732 - 11768 - 11662| 34,246 1,061,614
" IMAJOR THERMAL 1 45163 *° 4432 44051 - 3847.7 3704| 100610 3,118,919
MINGCR THERMAL 4707 409.7 424 .. 3925 356.7 98251 - 304,566
GAS TURBINE 6028  167.7 0 g ] 1,106 34283
THERMALPOWERTOTAL 11620.1 110309 108334 - 9847.6  9657.5[ 252,128{ - 7,815,980
MAJOR HYDRO , 8496 T176 - 6826 6053  4486] 15645) . 485,004
- IMINOR HYDRO 16814 16054 655 1682 1277 15135 469,197
GRUALVA HYDRO SYS. 2879.3 20252 ¢ 16656 © 9596 - 155] 34,304] - 1,063418
HYDROPOWERTOTAL 54103 43482 30032  1733.1 - 7313 65084 2,017,616
GENERAC TO'I‘AL 170304 15379.1 138366 11580.7 - 103888] 317.213] . 9.833.597]
% DURATIONANNUALLY T9707%  81.84% 79.03% - 66.14%  59.33%] . R
~MONTHLY 1710000% 90,30% 81.25% 68.00% 61.00%,  LF.= 71.61%
- APRIL S _ _ : n S
TIME ZONE TES5 FA E3 B2 "El] DAILY] MONTHLY]|
DURATION - 1 3 11 . 7 2 R
NUCLEAR 5916 5916 5916 . 5916 591.6f 14,198 425,952
GEOTHERMAL 86.9 86.9 86.9 86.9 869 . 2,086 - 62,568
COAL FIRED THERMAL 12754 12754 12754 12754 12754} 30610 . 918,288|
COMBINED CYCLE 12359 12359 12359 12353  12353| 29656] 889,686
MAJOR THERMAL IV 5874 S874 5874 5874 58740 14,098 . 422928
MAIOR THERMAL 11 B22.2  B222 8222 8222  8222] 19,733 591,984
MAJOR THERMAL Il 17379 17302 16342 12201 '1209.8] 35928 1,077,840
MAJOR THERMAL ] 43027 42546 41595 36383 34797 95249] . . 2857455
MINOR THERMAL 469.2. 4687 . 4186 3652 . 3025; 9641 289,239
GAS TURBINE 5593 1822 0 0 0 1,106} © 33,177
THERMAL POWER TOTAL | 11668.5 112351 108117 - 98314  9590.8] 252304]°  7.569,117
MAJOR HYDRO 8538  746.8 6988 5666  443.1| 15633 469,002
MINOR HYDRO 1651.7 15485 7308 - 1111 571 15228F 456,831
GRIJALVA HYDRO SYS. 32405 23242 18724 - 11528 1134) 39106 - 1,173,177
HYDRO POWER TOTAL 5746  4619.5 3302 18305 - 613.5] 69,967 2,099,019,
GENERAC. TOTAL 174145 15854.6 141137 116619 10204.3] 322,271 0,668,127
% DURATIONANNUALLY [~ 9948% ~90.53% 80.61% 66.61% _ 38.28% : B
MONTHLY 1 100.00% 91.04% 81.05%  66.97% S8600%  LE= T 77.115)]




r 212 1993 EILH U DENBBE SV AFLOBRIREH/IS L X8E (3.76)

MAY -' ) .
TIME ZONE ES E4 E3 E2 Ell DAILY{ MONTHLY
DURATION 1 3 11 7 2
NUCLEAR 5916 5916 591.6 501.6 561.6 14,198 440,150
GEOTHERMAL 0l4 91.4 914 91.4 914 2,194 68,002
COAL FIRED THERMAL - 1456.2 14562 14562 . 14562 -1456.2) 34,949 1,083,413
COMBINED CYCLE 10429 10424 10567 10383 . 10383| 25,139 719,294
MAJOR THERMAL IV .501.6 501.6 5016 501.6 501.6 12,038 373,190
MAJOR THERMAL 111 7879 | 1879 - 7879 7879 1879 1:8.9105 586,198
MAJOR THERMAL1I -1949.7 19474 19299 . 1403 138761 41,617 1,290,127
MAJOR THERMAL 1 4446.5 - 4401.8 43485 3978.5 3679.31 100,680 3,121,065
MINOR THERMAL 5575 5108 4824 456.1 415 11,419 353,989
GAS TURBINE 518.8 195.7 0 [ 0 1,106 34,283
THERMAL POWER TOTAL § 11944.1 115268 112462 103026 99489 262249 8,129,710
MAJOR HYDRO 828.5 - 7345 699.5 625.5 4478 16,001 496,019
: MINGR HYDRO 1706.3 1617.9 181.1 159.5 104,1 16477 .510,781
GRIJALVA HYDRO SYS. 30302 22769 17969 11511 4438 38,572 1,195,735
HYDRO POWER TOTAL 5565 46293 32775 1936.1 995.7 71,050 2,202,535
GENERAC. TOTAL 175001 16156.1 © 1452377 122387 10944.6] 333,298 10,332 244}
% DURATION ANNUALLY | 100.00% 92.27% 8295%° 6990% 62.51% .
MONTHLY 100.00% 92.27% 8295% 6990% 62.51% LF= 79.32%
JUNE o
TIMEZONE - ES B E3 EZ El] DAILY| MONTHLY
DURATION 1 3 11 7 2
| I ) 3 a5 .
NUCLEAR 501.6 5916 591.6 591.6 591.6 14,198 425,952
GEOTHERMAL 85.5 85.5 85.5 85.5 855 2052 61,560
COALFIRED'THERMAL - 16132 1613.2 16132 1613.2 1613.2 38,7117 1,161,504
COMBINED CYCLE 1094 1094 1094 1093.3 190,51 26,244 787,323
' MAJOR THERMAL IV 6058 - 6058 6058 605.8 605.8 14,539 436,176
MAJOR THERMAL Il -940.3 940.3 940.3 940.3 . 940.31 22,567 677,016
MAJOR THERMAL Ii 1563.5 1183:1 1183.1 1183.1 1183.1] 28,775 = 863,244|
MAJOR THERMAL 1 48229  4778.5 4746 4148.2 39984} 108,399 3,251,958
MINOR THERMAL 460.1 459.9 482.8 430.4 361.9 10,887 326,616
GAS TURBINE 4892 196.9 2.8 0 0 1,111 33,321
THERMAL POWER TOTAL | 122661 115488 113451 1106914 104703] 267489 8,024,670
MAIOR HYDRO 12106 1100.6 1073.6 1002.1 8186 25001 750,027
M[NQR HYDRO _ 1637.5 15811 805.1. 218.1 - 1053 16,974 500,226
. |GRUJALVA HYDRO SYS. 23155 - 18953 1603 742.8 0l 30,856 925,680
HYDRO POWER TOTAL 5163.6 4586  34R3.7 1963 923.8f 72,831 2,184,933
}EE“PEERAC. TOTAL - 17479.7 16134.8  14828.8 12654.4 11394.2 340,320 10,209,603
% DURATIONANNUALLY | 99.55% 02.15% 84.69% 72.21% 65.08% o o
‘MONTBLY -} 100.00% 92.57% 85.08% 72.60% LF= 81.36%
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TIME ZONE - [ 7 E3 E2 Eil DAILY] MONTHLY
DURATION. 1 3 11 7 C 2 : -
NUCLEAR - - 5916 5916 5916 S9L6 5916 14,198 440,150
|GEOTHERMAL = .- - 92.7 92.7 92.7 9.7 927l 2225 68,969
|COAL FIRED THERMAL 16594 16594 16594 16594 16594 39.826] - 1,234.594
COMBINED CYCLE 10623 10623 10623 10617 8827 25,132 779,086
MAJOR THERMAL IV 5642 5642 5642 5642 5642 - 13341 419,765
MAJOR THERMAL 11 7797 779.7 797 TRT . 605.3] 18364 569,284(
MAJOR THERMAL 11 14584 13454 13454 13454 0 1239.0)  32,190] - 997,890
MAJOR THERMAL 1 4718.7. 45959 43346 4058  3939.5] 102472( 3,176,632
MINOR THERMAL 4320 4321 4614 4192 3597 10458 - 324,210
GAS TURBINE - . 515.7 198.3 D 0. 0] LI 34,420
THERMALPOWERTOTAL 118756 113216 108513 105719 - 9934.2] 259.516] = 8,045,008
MAJORHYDRO. _ 12694 11144 - 10754 9928  868.8[ 25129} 779,005
_MINQR_HYDRO 17169 16931 - 9687 .. 2979 . 1504 19838] - 614,978]
GRIJALVA HYDRO §YS. 21769  16112° 13913 260 0} 24135 - 748,179
HYDRO POWER TOTAL 51632 44187 - 34354 1550.7- 10192 - 69,102) - 2,142,162
GENERAC.TOTAL 17038.8 157403 143267 121226 109534| 328,618 10,187,170
% DURATIONANNUALLY [ 9731%  89.90% 81.82% 60.24%  62.50% _ . |
_MONTHLY | 10000% 92.38%  84.08% JT1.15% 64.20%]  Lf= " 80.36%
AUGUST _ : -
TIME ZONE T B8 F4 E3 E? Ei] DAILY[] MONTHLY
DURATION 1 3 11 7 2 : :
NUCLEAR 2672 2672 2612 2612 26720 6413 198,797
GEOTHERMAL ' 88.7 88.7 '88.7 887 - 8870 . 2,129 65,993
COAL FIRED THERMAL 15164 15164 15164 15164 ~ 15164] 36,394 1,128202
COMBINED CYCLE 1229 1229 12442 12283 10879} 29376 910,659
MAJOR THERMAL IV 685.5 6855 6855 6855 6855 16452} - 510,012
MAJOR THERMAL 11l 683 683 683 . 683 . s5438] 16,114 . 499522
MAJOR THERMAL 11 1648.5 13513 - 13513 13513 13513| - 32,728 1,014,580
MAJOR THERMALT - 52107 52008 48715 4438.8- 4324.5| 114,120]  3.537.726
MINOR THERMAL 4589 4586 4684 4484 3862] 10,898 337,847
-|GAS TURBINE 545.5 1883 0 0 o] 1,110} 34,422
THERMAL POWER TOTAL | 123334 " 116688 111762 10707.6  10251.5{ 265,734] . 8237760
MAJOR HYDRO 11505 10135 9785 9002 7592 22774 706,003
MINOR HYDRO 17116 16606 9116 2346 612] 18486 - 573,054
GRUALVA HYDRO SYS. 2116.1 16354 13949 4334 of 254001 787400
HYDRO POWER TOTAL 49782  4309.5 3285 15682  8204| 66660 2,066,457
GENERAC. TOTAL .~ T 173116 159783 14461.2 122758 110719] 332,394] 10304217}
% DURATIONANNUALLY | "O887% ~ 01.76% — B2.59% 70.11%  63.04% | ]
MONTHLY T/i00.00% 92.30% 83.53%  1091% _ 63.96%  LF= 80.0%
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91.07%

SEPTEMBER
TIME ZONE ES EA E3 B2 El] DAILY] MONTHLY
|DURATION 1 3 11 7 2
NUCLEAR 39.4 39.4 394 394 394 946] 28,368
GEOTHERMAL 91.8 91.8 91.8 91.8 91.8 2,203 68,299
COAL FIRED THERMAL 1416 1416 1416 1416 1416! 33984 1,053,504
COMBINED CYCLE 1242.7 12427 12427 1242 1125 29,585 917,120
MAJOR THERMAL IV 560.1 S60.1  560.1 5601  560.1] 13,442] 416,714
MAJOR THERMAL 11l 932.3 9323 . 9323 932.3 768.3) 22,047 683,463
MAJOR THERMAL 1l 18153 13631  1363.1 1363 . 1363.1] 33,167 1,028,165
MATOR THERMAL1 5168.1 51468 49958 4410 4277.3| 114,987 3,564,594
" IMINOR THERMAL. 4711 4077 4296 393.3 31341 9,800 303,791
GAS TURBINE . 582.8 1759 0 0 -0 L, 34,426
THERMAL POWER TOTAL | 12319.6 113758 110708 10448 9954.4| 261271 7,838,118
MAJOR HYDRO 992.4 8204 7784 702.5 5334( 18,000 540,009
. |MINOR HYDRO - 17251  1708.1 1005 2614 50| 19,834 595,026
GRIJALVA HYDRO SYS. 2433 1934 13541 5938 0 27347 " 820,401
HYDRO POWER TOTAL 5150.5 44825 31375 15577 5834] 65,181 1,955,436
GENERAC. TOTAL . 17470.1  15858.3 14208.3 12005.7 10537.8] 326,452 §,793 554
% DURATIONANNUALLY | 99.78% 9057% 81.15% 68.57% 60.19%| .
MONTHLY | 100.00% 90.71% 81.33% 68.12% 60.30%| L.F.= 71.86%
OCTOBER :
TIME ZONE E3 T4 E3 2 Ei} DAILY] MONTHLY
DURATION - 1 3 11 7 20
“INUCLEAR . 591.6 591.6 5916 5916  591.6{ 14,198 440,150
GEOTHERMAL _ 93,1 93.1 - 931 93.1 93.1 2234 69,266
COAL FIRED ‘THERMAL 15164 15164 15164 15164  15164] 36,394 1,128202
COMBINED CYCLE 1248 1248 1248 12474 11069] 29,666 919,634
MAJOR THERMAL IV 604.6 6046 6046 6046  6046] 14,510 449,822
MAJOR THERMAL Il 926.3 926.3 926.3 926.3 476 21,331 661,249
MAJOR THERMAL 11 17694 13534 13482 12774 10534 31,708 982,960
MAJOR THERMAL I 48754 47259 45376  4208.7  41316| 106,691 3,307,415
MINOR THERMAL 3963 3954 4006  358.5 321 9,141 283,359
GAS TURBINE 608.7 167.3 0 0 0 1,111 34,429
THERMAL POWER TOTAL | 12629.8 11622 112664 10824  9894.6] . 266,983 8,276,485
MAJOR HYDRO: 884.5 720.5 609.5 5204  4004] 14,194 440,017
IMINGR HYDRO _ 17045 16815 847.1 255.1 119.2[ 18,091 560,827
GRIJALVA HYDRO SYS. 2119.8 17668 1138 0 0] 19938 618,084
HYDRO POWER TOTAL 4708.8 4168.8 25946 775.5 519.6] 52224 1,618,929
AGENERAC. TOTAL 17338.6 15790.8 13861 11599.5 10414.2] 319207 G,895414
% DURATIONANNUALLY | 99.03% 90.19% 79.17% 66.25% 59.43%
.MONTHLY | 100.00% 79.94% 6690% 60.06%| LF.= 76.71%
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NOVEMBER g
[TIME ZONE E3 EA E3 B3 Ei] DAILY[ MONTHLY
DURATION 1 3 11 -7 2l L
NUCLEAR . 5916 5916 5916  S9L6  591.6] 14,198 425,952
GEOTHERMAL -~ 89.4 89.4 894 894 894 2,146 . 64,368
COAL FIRED THERMAL 1416 - 1416 1416 1416 1416] 33984 1,619,520,
COMBINED CYCLE 1183 1183 - 1183 11824 10654 28,153] - . 844,578
MAJOR THERMAL IV 6855 6855  6RSS. 6855 - 6855| 16452 493560
MAJOR THERMAL i1l 9144 . 9005 . 9009 9009 - 9009] 21,635 . 649,053
MAJOR THERMAL I 1464.3 - 13979 11736 - 10258 . 1017.5| - 27,783] 833,496
MAJOR THERMAL 1 44452 - 43865 - 43555 38374 © 3697.2] - 99,771} . 2,993,142
' {MINOR THERMAL 4274 3817 364 3197 2766] 8368 - 251,028}
GAS TURBINE : 603 1692 - 0 0 of 1,11 33,318
THERMAL POWER TOTAL | 11819.8 112017 10759.5 10048.7 9740.1] 253,601 = 7,608,015
MAIOR HYDRO . 8483 - 6523 5303 4473 - 2983 12,366| . 370986
MINOR HYDRO 16701 16420 7399 2025 8281 16318 489,552
GRUALVA HYDRO SYS. 30724 22003 16285 6006 S0 3191y 953,730
HYDRO POWER TOTAL 5590.8 - 4494,7. 28987 - 12504 3811 . 60476]  1,814268
[GENERAC, TOTAL . 174106 15696.4 136582  11289.1 10121.2] 313,016 9,422,283
% DURATIONANNUALLY | “9044%  8§0.65% 78.01% 64.53% 57.81%| . '
MONTHLY | 100.00% 9G.15% 1845% 64.90%  58.13%  LF= 75.16%
DECEMBER _ :
TIME ZONE ES E4 " E3 E2 El] DAILY] MONTHLY
DURATION 1 3 11 7 2 ‘
NUCLEAR 591.6 - 5916 5916 S9L6  5916| 14,198 . 440,150
GEOTHERMAL 933 933 933 933 933 2,239 69.415
COAL FIRED THERMAL |- 16594 16594 = 16594 16594 145350 39414] 1,221,828
COMBINED CYCLE 1151.2 11512 11512 10527  10108] 26659 - 826414
MAJOR THERMAL IV 6855 €855 6855 . 6855 6855 16452 510012
MAJOR THERMAL II1 7819 7879 7879 7879  4126| 18,159 . 562,929
MAJOR THERMAL Ii 18268 13711 13515 10827 9356 30257  937.958]
MAJOR THERMAL I 46289 . 45668 4309 - 41645  3836.5] 102,553 3,179,137
MINOR THERMAL 485.1 4249 4169 3665 3253 9,562 296,416
GAS TURBINE 98 1693 . 0 0. 0 1,106 34,283
THERMAL POWER TOTAL | 12507.7 11501 110463 10484.1  9344.7| 260,598 8,078,541
MAJOR HYDRO 644.7 4627 3567 2879 1109 8,194 254,002
MINOR HYDRO 16778 16488 6592 1603 (862 15170 470,267
GRIJALVA HYDRO SYS, 22149 16467 W21 . 0 0of 184200  s71,023
HYDRO POWER TOTAL 45374 37582 2040 4482 197.0] 41,784 1,295292
- {GENERAC. TOTAL 17045.1 ~15259.2 130863 109323 9541.8] 302,362 9,373,833
% DURATIONANNUALLY | 0735% 87.13% 74.74%  62.44%  54.50% T
MONTHLY | 100.00%  83.52% _76.17% 6A.14% 55.08%  L.F= -~ 73,92%
Source ; CFE '
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Project Name N Unit  Capacity
(MW)
(A) Power station entered into operation .
Boca Pozos Azufres #9 5
Laguna Verde #1 675
TOTAL 680

(B) Power Station in Preparation of Tests
Guadalupe Victoria #1 © 160
Filipe Carrillo Puerto (Valladolid) #1 70
Filipe Carrillo Puerto (Valladolid} #2 70
- Presidente Juarez (Rasarito 11) #1 160
Adolfo Lopez Mateos #1 350
Adolfo Lopez Mateos #2 350
Boca Pozo Los Humeros #1 5
Boca Pozo Los Humeros #2 5
Boca Pozo Los Humeros - #3 5
- Boca Pozos Azufres #8 5
TOTAL 1,180

Source : INFORME ANUAL 1990, CFE

244 1990 FIISRM L XTI L TE

Transmission Lines completed in 1990

Voltage Length(km)

400 kV lines 67
230 kV lines 829
Lines less than 230kV 828

Total ' 1,724

Substation completed in 1990

Voltage Capacity(MVA)
Of 400 kv 815
Of 230 kV 350
Less than 230 kV 484
Total 1,649

Note : Exclude lincéfsubsta'tio_ns in charge of Subdirection
~of Production and Distribution..
Source : INFORME ANUAL 1990, CFE
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FROJIECT UNIT CAPACTIY — LOCATION — DATEOF —
' ' ' *] (MW) - COMPLETION *2

Hydroclectric Power L - o
~Agua Prieta 2 240  Zapopan, Jal. Oct-91
Comedero 2 - 110 Cosala, Sin, Jul- 91’
Aguamilpa . 3 960  Tepic, Nay. Jun-95
Zimapan 2 280 . Zimzpan,Hgo. Feb-95
Sub-total 9 1590 |

Geothermal Power B ' e
Boca Pozo Los Humanos -4 20" Chignautla, Pue. %4
Boca Pozo Los Azufres -2 10 Zinapecuaro,Mich Aug-90
Subsotal | 6 OB |

Qil Fired Thermal Power o S o
Adolfo Lopez Mateos *3 2 700 - Tuxpan, Ver. Feb-91
Guadalupe Vicioria (lerdo) 2 320 Lerdo,Dgo. = May-91
Presidente Juarez (Rosarito 11) 2 320 Tijuana, B.C. Jul-91
San Carlos - 2 65 - Comondu, B.C.S. -Aug-91
Felipe Carrilio Pucrio 2 75 Valladolid, Yuc, = Sep-91
{Valladolid) - S -
Petacalco *3 2 700 LaUnion, Gro.  May-93
Sub-total o 12 2180

Combined Cycle Thermal Power _ . .
Felipe Carrillo Puerto 3 220 Valladolid, Yuc. Apr-91
{Valiadolid)
Sub-total 3 220

Coal Fired Thermal Power _ -
Carbon I1 *3 2 - 700 Nava, Coah, Oct-92
Sub-total 2700

Nuciear Power B .
Lapguna Verde ' 1 675 Alto Lucero,Ver,  Jun-94
Sub-total : 1 675
TOTAL ' 32 5395

Note: *1  Number of units which conform to total project, except Laguna Verde.
*2  Commercial entry of the latest unit of the project.
*3  Iststage - o ;
*4  Subject to delivery from turbo-gencrator on the part of supplier.
Source : INFORME ANUAL 1990, CFE

T-16



(0661-2961)

801°1Z8 0BCOF S5ET19 SYLT6 OL6'LR 166'¢L SL6'EL Zig'tLy LET'6T 88E%T 988'8T £00'L7 ¥67T'5t Nvian
11’699 L8360V 6L0'19 95496 QIETT  vEKTL givee LEI'YS 9L5°1E 059°ST o1'ze 196'97 6Y1'9E NVIN
Gra'oLL 075’95 079'0L 06¥'STT OEp'LET QiL'1e 0rs'88 0LT'6E 069'LE 06072 OFE'9E 008'62 0P6'¥E 0661
6ES809  OEL'9P 855'89 io'es 0eTZel  0T9'19 ovT'ss 08T (47414 991'¥T 8I1'6C $68'82 95L'6T 636t
OYEY9S  019'E 960'sy - 99L'9¢ 080G | ZLSOL PIY'SS 26L'S9 r¥8'oz 0Eg'9E TBETL 8oz 0L0'9T 2861
099'v¥E HLT'9T YET'SE s0'6n 00L'9L 8Z8'L6 TE6'18 oey'ly 9T1L 952'81 . BRYT [AX: R YA 996°6T L861
090265 oLy'oy GrL'v8 0EEE 0£9'eh 05a'se 055'89 0z8 08 OLE'YE 062'81 06L'zE 09562 BOS'LE - 9861
oL1'19%  0eg'iy oPE'TH 0L8'STT  OE9'%6 050'18 081°vL OvS'sy 09L'6z 079'sZ 0L6'9E 059'82 0.9'LE $861
OrL'T08 1 WA 0LE'ES 09€'t01 OELEVT 0398 osg'etl - 0T8'16 0z0'sy 080°'vL 088'8Z 060°6Z OLE'TY ¥est
06809 0SSR 0EV'v8 088'6L 06E'8L 0P ova'v6 050'91 0Z¢'61. 09€'LT 08Y¥'8Z 05EET QIE'EY €861
99965 Yig9E 0EE'es 006'L01 THESL git'oy - TEE'ES 96" 1E 9£8'0¢ 0€9'8T TO6LY 801°5¢ L0V 861
T TOB'YG6 9888 FIL'EL O06'6ET  QOE'evl - 78088 008'IvT #0186 S19'pE oLTIE D6T'BE pLIE 9TSE 1861
DLLEDS  Lib'Ey 818'19 650'86 106'88 LLS'VE 919t L66'ES £76'L2 Yoo GB6'6T voLLT OSH6E NV3N
12868 oS0y 08019 00E'TIL . BEg'ER oFt'oL 9ZE'EE 980 959 . L06'9T P6T'8E 001'sT 80L6E 4111
vIY'80L  wES'8Y 710'89 985°9L OYovPl  OTIZIT 9¥E'LS T6V'0S 96¢'TT 0T6'1€ TIS'HE 0EL'YE yLG'9E 6061
OI8'L69 - 0L8TE - - 09TYL GESEEL 0698 GTTIOT 0TYULS 01Z'c9 0T8'61 00F'8T  0BL'6T 0029z 079'TE 8L61
LYE'TES  STT'TE 3] iz'es TAZUS SIL'6Y BEE'SY . PHO'SE OV'6Z - 9E0tT Lo LY - wLL'9E LL6Y
029765  OlI'9Y LTL COIISL 0SESL 0Ts'sL G80P0L  O9E'ES 019'8Z 0Z6'8T 0£0'8T OLO'SY 09109 . 961
0ZV'LZ9  080'9Y - OTT'SY OovE'RIL  056'T6 009 ILES oLY'SY 068'sZ 088'2C 0189 00Y'0E asr'ov 4H
oYL 0i0'es 99 OlL've 01896 . 0L¥69 015'8T1L OLY'LL OL8'vT 0L0'61 oL 0l6'te 0000t pL6t
OFP'BOL  OZE'gY oIL'Ls O88'88  QS¥ETL  06L'CZT 062101 0I19TF 08Z'1E ove'rT 088'TC oEL'0z . 09T £16]
CIELIL 006V 00s'Le neL'sg - gsi'os opeTil ISV'BL . 880'66 ¥SE' LT LLTPE 80197 . Ovy'Ee 9Ti'py zL6l
064'1€9 00s'vb 005°901 - 061911 00’68 00€'59 018’19 Gv'sE 0OE'62 0610 06842 0ST'¥e 0s0°1c. IL6K
LLE'YZE e'se - 9Z1'ss 8128 PEFOL YOE'EY 029'¢9 Lig'EL LEV'EL LT S8Y'ET $90'92. 6L8'EE NV
BrO619  ¥£5°6T iST'iv The'66 SrT6L iz9'cs 766'9% SI'YY . QLYYE ERR'9T - €0T'8E€ 98v'Le £66'CL  OL6L
SEL'699 - TOVGE $TEGL UST'HLL OSvTEl  W0T8 S0L'T9 L8997 e¥1'OT 90'ET 09'eT “OPB'YE 1LL'6E 6961
LS tOT'68 PSE'TS PSETL OLy'18 LEQ'SL T6'1L 5L IpL'LE 00672 . E99'ET OOP'LT - 6LO9E T 8961
6F2LE  GLO'LE 061'18 OLE'I0E | YE8'PL 87¢'8E TLL6E THLSE 18’8 910'6T ¥6L'ST BEVLE g9 £961
£16'6T9 - TESOE - POLIR . OISUOL TI608 75269 061161 859'v€ - TLIE 10622 £81'TT L99'LY T388'9¢ 9961
660°L8S  L6STIV | 6BR'09  £9E°WL Q96'v5 QuT'eol 64699 648°08 I¥9'6z 9EL'61 TVUET - TTTHE ig1er £961
BPO'S0S - ESLI9 £EQ'TS £18'89 196'9E IvE'Er WL O6L'1S 19€'62 686'F1 E6Y'EI 11E'17 126'82 ¥961 -
101'syy 090'ET 0£0°ES TS 18809 oHTYY IES'KB 1€8°LT 1se'9L vl THI'EL | Z90EL 020'vT £961
109'¢51 - (92T 169'12 ovy'Ly ¥19'2€ 59611 06L'¥T 0% - L 6l
LAY 24a AON 100 448 onyv Rt (8] Nf AV ddv YV HEd NVI AVHA
(O EEETT) _ -
BURTHEHOHEBXEL ~vLho b'e

T-17



AR EKE & AFHKERAR

Qi : Monthly reservoir inflow

T-18

® 3.2
YEAR TAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1976 Qp 192 154 90 96 9.1 177 333 244 248 240 235 148
Qi 234 165 126 110 111 284 406 274 386 450 251 161
1977 Qp 117 85 130 77 93 117 211 161 169 265 212
Qi 130 119 97 84 91 108 177 163 158 285 180 132
1978 Qp 105 94 97 95 65 215 217 326 285 427 253
Qi 100 89 89 71 62 236 205 303 353 446 243 144
1979 Qp 118 87 91 108 73 166 183 361 48.1 246 226 156
Qi 124 115 96 86 92 194 169 362 703 236 243 167
1980 Qp 127 89 123 89 117 103 109 228 280 362 204 129
Qi 137 118 105 96 97 99 104 216 440 323 192 126
1981 Qp 114 114 123 104 112 324 456 284 47.5 450 243° 157
Qi 126 146 116 104 102 429 435 588 620 461 250 194
1982 Qp 139 92 136 94 163 104 171 249 346 177 121
Qi 121 122 114 119 139 114 151 149 323 392 205 144
1983 Qp 138 83 91 91 63 53 304 204 260 293 27.9 132
Qi 122 98 87 75 71 81 240 201 341 254 278 166
1984 Qp 136 99 92 47 143 313 406 276 47.5 330 17.5 118
Qi 124 107 85 70 165 290 418 269 1219 319 174 138
1985 Qp 120 101 118 84 95 161 237 259 314 402 141 133
Qi 121 110 111 96 9.1 159 227 245 318 454 155 150
1986 Qp 119 109 104 60 111 267 220 112 151 267 280 129
Qi 133 1L1 91 79 99 250 222 124 138 273 326 127
1987 Qp 95 77 80 61 .70 137 259 313 254 221 117 84
Qi 102 87 &4 .72 67 123 293 289 258 203 133 97
1988 Qp 84 69 7.1 122 67 218 209 227 335 181 149 107
Qi 82 77 69 126 7.1 209 208 215 485 193 148 134
1989 Qp 95 102 94 81 69 93 177 197 437 266 227 152
Qi 100 112 83 86 7.2 102 183 206 824 265 24.1 180
1990 Qp 112 105 116 106 120 130 283 294 453 369 233 182
Qi 125 113 105 116 114 125 268 288 489 344 238 192
. Remarks : Qp : Monthly powerplant disch.arge
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BLE 1963 1597 1988 UL 1993
VATION AREA VOL. AREA VOL. AREA VOL. AREA VOL. AREA VOL.
(m) (ha) (mcm) (ha) (mcm) (ha) (mcm) (ha) {(mcm) (ha) (mcm)

7100 00 0000
7200 2.1 0274
7300 5.8 0.822
7400 127 2055
7500 © 22.6 3973
760.0 395  6.986
7650 47.7 9315

768.8 | _.

7700 678 12740 24 0.000

7750 . 826 17.123 266 0724 36 0000 36 0.000 0.000

780.0 99.0 21233 380 2339 122 0317 101 0342 71 0179
785.0 26165 551 4667 292 1354 312 1377 166 0.771

7895 o

790.0 1346 31096 720 7.843 669 3759 585 3619 465 2347

795.0 40000 147.5 13328 917 7726 785 7.044 753 5392

7975 - 45413 | 8.157

798.4 1681 47361 @ - 9.152
800.0 1734 50000 1640 21.114 1704 14279 1678 13212 1459 10922
804.5 58753  © 28.828 - 22.305 21.17} 18.398
805.0 1967 59.726 178.8 29.685 1863 23.197 1863 22055 1864 19.229

Source : Publishec_l elevation-area-capacity curves by CFE, above values may differ slightly
- from actual surveyed data.

K 34 EACHEREORD

ELEVATION 1962 STORAGE 1992 STORAGE LOSS

(M) (MCM) _ (MCM) (MCM)
775.0 17.1 0.0 17.1
780.0 21.2 0.2 21.1
785.0 26.2 : 0.8 25.4
790.0 311 2.3 28.7
795.0 : 40.0 . 5.4 34.6
7975 454 8.2 37.3
798 .4 47.4 92 38.2
800.0 ' 500 ' 10.9 _ 391
804.5 58.8 18.4 40.4

805.0 597 19.2 405
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#® 35

Brok it RS T O TR S
1962 1977 _ 1990 1992

Dist. ©  Elev. Dist.  Elev. Dist.  Elev. Dist. -~ Elev. -
(m) (m). (m) (m) (m) ~  (m) (m) (m)
0 7205 130 770.0 0 7750 0 - 7762
220 7222 180  770.0 244 7720 130 7766
270 7270 475 715 369 7734 226 7766
400 7300 730 778.0 471 71734 426 7712
500 7310 815 7780 569 7764 S 546 779.9
700 7327 865  777.0 673 7793 652 7812
770 7350 - 945 7755 - 851 - 7839 818 7858
1,120 7400 - 1,135 7735 963 7827 898 7849
1,750 7445 1,355 7730 1,060 7824 1,028 7855
1,550 773.0 1,238 7837 1228 7865

4735 7725 1,346 - 785.0 1,308 7871

1,830 . 773.8 1,493 786.2 1,398 7884

2,000 7750 1,611 787.4 1,468  789.1

2,125  780.5. 1,741 790.0 1,598 7935

2,190  783.0 1,867 7900 1,758 - 7941

2,275 783.0 1,967  -791.0 1,300 7970

2,340 789.0 2,027 791.8 1,980  797.2

2,430  789.0 2007  796.2 2,100 - 7959

2,485  789.5 2,207 796.0 2,160 796.4

2,545 7900 2,283 1965 2,290 7980

2,645  790.7 2,513 795.8 2,330 798.1

2715 790.4 : 2,420 . 7967

2,775 7900 2,530 7986
2,995  790.0 2,800 7982 -

3,090 7905 3,040 7982

3,195 791.0 3,220 798.0

3,345 7918 3,350 7997

4,890 7925 3,50 8000

5325 7940 3,690 7993

' : 4,480  800.0
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g 3.6 RERKCHBEOSKiRHIE

Jun-G2

May-90

Dist. Elev. Dist, Elev.
(m) (m) (m) (m)

¢ 800.5 RB 0 800.0 RB

5 797.5 11 795.0

10 7932 14 790.0

16 789.4 15 789.0

21 786.9 17 - 788.0

26 786.9 19 787.0

31 785.4 2 786.0

52 785.0 30 785.0

58 785.0 36 784.0

63 7849 62 784.0

79 784.5 89 784.0

89 7837 9] 783.0
105 782.3 121 7820
126 782.0 130 781.0
131+ 7814 135 780.0
136 = 7810 144 779.0
147 779.5 159 779.0
173 '778.1 185 778.0
210 777.4 205 778.0
230 777.0 225 777.0
291 776.0 291 777.0
346 775.5 354.. 7750
352 774.5 358 774.0 LB
356 7719 LB
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—TOCATION

OESERVATION ALTITUDE

STATION
| - TAT, LONG. PERIOD (EL.m)
. SANJUAN ACATENO 19°52 920 1956 - 1991 1,656
») -A’I"E':XCACO: 15y oreos 1960 - 1991 1,085
3 LAPAGODA 19956 9725 1960 - 1991 1,560
4 LASOLEDAD 19957 97°27 1954 - 1991' 816
5 TEPECAPAN 19°58'  © 97°39° 1979 - 1991 542
6 HUAHUAXTLA _-19°55'  97°38' 1954 - 1991 1625
7 TLATLAUQUI 19951 97030 1953 - 1991 2025
8 GOMEZPONIENTE. 19°46' 97°29' 1982 - 1991 . 2,430
9 ZAUTLA 19°43 97040 1954 - 1991 - 1940
10 CAPULUAQUE 10948 97946 1954 - 1991 2,200
11 AQUIXTLA 19¢ i 9756 1961 - 1991 2,310
12 IXTACAMAXTITLAN 19°37 o704y 1954 - 1991 2,175
13 SAN ANTONIO 19° 33 97050 1954 - 1991 3140
14 LAGLORIA 19037 97°50 1955 - 1991 27750
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T 4.3

5. ULy FERIFRIC & AR

Rain

'Ygar Nonth

Year Month Date  Hour | Date Hour - Rain
. I mm ERCIR mm
1990 10 5 19 10 1992 16 . 1 20
20 24 2 16 -
21 16 310
22 14 o
- o ' _ _ 1992 28 16 30
1990 10 i8 21 -1 : 17 24
: 22 0 18 35
23 7 19 22
24 5 20 23
19 1 16 21 7
2 i3 22 8
k) 9 23 24
4. 9 o .
5 4 1992 16 19 49
6 8 . ,,
- 1992 23 20 39
1991 8 11 20 : - :
c 21 10 1992 16 . 15 2
22 20 16 6
23 19 17 10
18 12
1981 9 24 18 9 19 - 25
19 16 - 20
- 20 6 21 26
21 9 22 20
22 10 23 10
23 12 24 10
24 5 17 - 20
' ' 2 13
1991 11 g 9 15 3 5.
10 33 4 i
11 26 ‘
i2 i8
13 -9
i4 4

19

NOTE : 10 MM RAIN OCCURRED IN 15 MINU'I'ES AND 35 MM RAIN OCCURRED |
IN ABOUT 30 MINUTES IN SOME CASES.
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® 4.6 BYYRE~TJIT/ATA LA
{$KEE 1,405 km2)

(Unit: ¢cms)

YEAR JAN ~FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1963 343 316- 238 230 292 (5.16) 2034 776 1102 958 832 428 (672
1964 333 2720 225 212 353 176 662 403 459 1045 728 T8 515
1965 456 292 237 298 352 637 734 1695 799 1570 748 302 677
1966 238 263 283 277 366 1080 1506 1329 3525 1937 868 464 1011
1967 406 324 272 290 419 478 406 558 2662 1233 649 469 641
1968 332 3.4 230 334 410 1178 1008 773 1617 1160 465 642  7.05
1969 425 302 241 245 195 293 736 2791 SL00 1566 739 500 1094
1970 361 386 280 248 305 722 645 1325 1686 1265 433 281 662
1971 277 268 293 361 296 547 648 883 1067 2497 2374 498 834
1972 352 306 345 262 293 1861 1231 1601 1151 979 7.02 486  7.97
1973 325 305 253 148 237 667 1732 2354 1821 1394 642 646 877
1974 360 289 - 240 244 233 2706 2317 735 S9.59 2815 1130 735  14.80
1975 527 445 320 285 448 1055 1286 1068 3482 3687 902 79 1192
1976 1003 681 452 417 462 1312 2259 1466 2162 3314 1101 . 619 1271
1977 441 388 293 274 321 455 593 593 630 979 610 39 497
1978 274 237 286 196 176 976 678 1159 2209 2487 1065 473 851
1979 393 370 288 362 274 852 7.03 1840 5144 1067 994 59 1074
1980 481 390 333 308 398 362 427 1181 2141 1445 736 353 .11
1981 393 556 373 334 391 2394 2256 3448 3607 2542 1120 828 1520
1982 468 405 378 . 401 490 365 426 401 1560 1766 757 427 654
1983 348 287 257 . 229 - 2001 246 837 791 1446 922 1211 471 6.04
1984 367 303 245 210 834 1239 2359 1120 9595 1543 630 483 1578
1985 409 349 340 325 313 667 1016 1054 1461 2584 523 545 799
1986 4.4 344 282 268 375 1254 722 344 395 1048 1444 359  6.04
1987 307 276 258 220 212 572 1419 1207 969 823 445 303 584
1988 289 276 257 446 259 817 820 933 3096 767 538 476 748
1989 349 362 288 286 280 485 783 1070 6027 13.00 99 767 1083
1990 413 374 324 345 360 383 1168 1396 2903 1456 918 766 9.0l
1991 558 . 437 319 246 276 833 2222 624 1240 3042 1408 668  9.89

Ave. 402 349 291 286, 339 887 1160 1204 2587 1696 886 534 8.85

Note: () including missing daily data
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# 47 BTYRE-VIE53
(BKEE 25 km2)

) . . (Unit: crs)
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP - OCT NOV  DEC ANNUAL
1963 - © U025 018 021 014 196 15T 260 154 141 086 (089)

1964 069 043 031 - 029 025 186 ., 238 - 095 119 268 141 - 150 1.16
1965 119 0 056 041 059 068 117 182 246 116 156 132 035 114
1966 035 049 ‘049 035 024 195 337 156 337 29 100 053 139
1967 059 ©059 051 027 043 077 063 105 324 207 132 09 104
1968 060 042 041 045 072 127 168 206 257 208 080 146 1.2
1969 099 ° 052 040 034 027 026 185 408 59 236 131 076 1.59
1970 043 065 045 027 054 085 1226 255 3.7 210 086 044 1.21
1971 037 031 036 082 032 035 146 135 150 381" 260 078 1.7
1972 067 048 068 026 024 239 277 273 183 132 130 088 130
1973 049 043 035 020 072 177 226 266 190 242 107 100 17
1974 044 035 025 021 017 360 203 122 492 272 122 084  1.50
1975 054 039 020 017 015 029 040 164 535 429 079 107 17
1976 154 059 040 028 024 28 215 120 307 313 142 061 146
1977 042 041 028 018 017 043 157 105 091 288 132 078 - 087
1978 044 031" 036 028 016 180 194 369 308 331 138 053 144
1979 050 049 036 025 046 146 095 282 475 107 134 088 129
1980 058 037 033 026 015 018 020 080 553 248 103 053 104
1981 064 080 053 039 035 392 343 563 435 287 (145 120 (213)
1982 050 043 043 041 067 048 122 120 334 297 115 068 112
1983 053 036 025 018 016 020 252 167 492 284 274 175 15
1984 074 059 034 021 088 313 406 249 840 186 057 039 1.97
1985 028 027 044 029 024 071 1338 196 239 378 074 073 1.10
1986 062 043 024 020 032 180 234 089 09 272 28 045 LIS
1987 043 033 034 024 020 054 261 304 230 124 069 044 1.03
1988 021 018 016 106 023 226 192 175 358 093 073 0N 1.14
1989 042 062 029 034 018 025 119 126 577 111 162 079 115
1990 046 045 051 079 078 081 222 228 522 28 . 165 106 . @ 159 .
1991 081 059 037 022 022 066 271 078 180 343 162 048 - 114

Ave, 059 046 037 034 036 132 198 201 342 247 134 081 1.29

Note: { ) including missing daily data
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H¥107 B K b > 3 JWNo. 1

* 4.8
(BKEH 370 km2)

(Unit: cms)
YEAR JAN FEB MAR APR MAY JUN. JUL AUG SEP OCT NOV DEC ANNUAL
1963 405 3.65 295 285 363 380 571 549 573 625 625 524 4,63
1964 482 455 406 872 968 783 883 667 7.21 1055 821 819 7.44
1965 740 626 529 553 555 680 759 1059 738 790 872 629 7.01
1966 572 555 558 497 458 763 1280 893 1293 1525 953 7.28 8.40
1967 684 636 569 465 527 600 588 653 1242 1057 871 698 7.16
1968 612 577 512 472 547 - 7.06 889 908 969 964 733 838 1.27
1969 735 626 589 532 479 466 816 1173 1824 1530 1142 861 8.98
1970 761 761 678 542 611 770 906 1140 1386 1323 858 693 8.69
1971 673 616 616 671 537 608 877 850 9.03 1334 1419 867 8.36
1972 719 697 660 552 575 1133 1299 1401 1202 1104 990 832 9.35
1973 707 650 585 464 567 709 1005 1382 1240 1348 909 889 8.71
1974 - 701° 642 552 552 481 872 1362 972 755 098 1101 9.60 7.54
1975 831 761 648 585 570 684 7.8 8§49 1122 1844 951 89S 8.71
1976 1022 852 7.30 627 600 958 1372 1042 1087 564 1128 872 9.05
1977 777 7.8 625 549 557 548 875 831 7.69 1327 925 778 774
1978 636 590 527 454 408 1024 982 1134 7.06 1305 1088 8.60 8.09
1979 744 679 595 444 551 793 792 1215 937 1075 1128 897 8.21
1980 774 7.1 646 596 559 592 577 8.21 1155 1288 1001 7.97 7.93
1981 736 741 678 626 573 1120 1410 1299 1724 1498 1094 869 10.31
1982 645 724 678 7.06 764 675 835 850 1005 1557 1057 8N 8.64
1983 767 623 565 488 474 525 1055 886 978 1049 1019 836 1.72
1984 7.25 645 537 445 654 1024 1012 1073 911 1279 982 8§42 8.44
1985 749 693 681 574 545 780 968 1015 1236 1196 875 8.08 8,43
1986 793 687 576 483 551 891 1028 716 793 1140 1248 825 8.1
1987 629 530 510 448 421 546 983 1065 1154 960 743 582 7.14
1988 488 453 401 579 408 819 872 868 1025 976 798 7.4 7.00
1989 564 635 480 504 403 489 786 742 1042 1127 1106 876 7.29
1990 736 670 623 655 621 756 1072 1021 1272 1492 1133 939 9.16
1991 898 731 626 463 456 645 665 688 958 1123 1205 8.63 107
Ave. 702 643 541 544 736 940 959 1059 1158 992 .09 8.05

Note: * including the Atexcaco diversion arca and other small ributaries.

575
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w 4.9 :
(SROKEH 1,204 km2) o
_ o . _ ~ {Unit: cms)
YEAR JAN FEB MAR APR MAY JUN JUL AUG ' 'SEP OCT NOV DEC ANNUAL
1945 o . 3.62
1546 322 303 271 301 334 493 371 304 394 879
1947 S ' _ 280 230
1948 229 202 182 191 364 569 539 271 768 402 280 196 349
1949 173 159 158 146 220 467 290 © 312 10200 470 265 225 - 325
1950 200 191 203 243 301 493 321 289 364 334 328 202 289
1951 154 168 151 123 447 651 627 689 647 - 678 186  1.84 3.92
1952 200 175 C141 2300 342 17.12 667 621 2515 1814 882 4.4 8.09
1953 305 243 211 2120 211 388 416 545 1056 1050 530 2.50 4.51
1954% 197 197 164 LTU 257 495 834 424 3872 5280 856 514 1105
1955¢ 390 329 257 221 277 314 807 1533 5246 88.18 3812 484 1874
1056 407 2917 217 189 240 650 889 742 971 . 528 404 .
1957 359 379 275 305 492 320 321 330 475 381 307 2.8 348
1958 330 189 175 200 515 476 1158 794 2050 19.27 682 361 740
1959 226 126 208 262 262 1236 1168 1097 1170 1522 599 281 6.80
1960 245 190 172 162 190 291 304 406 598 269 232 174 269
196 156 136 130 114 117 498 720 428 560 78 84 2.23 3.85
1962 168 170 158 238 176 273 254 283 429 479 172 146 2.46
1963 131 1220 119 121 182 - 498 1470 446 397 458 379 209 3.78
1964 177 148 136 135 257 414 323 260 286 331 300 267 2.53
1965 202 168 150 145 218 - 289 393 1130 444 727 378 203 . 371
1966 170 152 191 215 314 586 627 787 1320 844 394 250 488
1967 251 184 155 217 289 278 301 361 1250 583 264 202 3.61
1968 156 1.67 128 229 259 613 539 404 808 540 235 253 3.61
1969 209 171 158 177 135 262 406 1260 2820 692 366 307 580
1970 275 262 242 227 - 245 546 296 644 852 454 208 157 3.67
1971 142 140 140 153 210 431 429 608 672 1210 7.99 - 3.60 441
1972 259 199 185 205 240 738 476 131 679  545. 366 237 405
1973 173 202 191 205 225 562 1100 1430 1210. 649 396 350 558
1974 000 224 245 227 192 786 1460 541 2180 1860 605 3.94 7.64
1975 325 277 201 183 345 742 997 624 1360 1150 413 310 S77
1976 270 199 163 251 293 556 1440 979 1230 2030 530 404 6.95
1977 276 235 204 179 205 263 335 396 430 271 229 169 266
1978 144 135 18 106 110 1240 1350 1480 17.80 '
Ave. 225 201 183 197 265 568 676 661 1262 1237 536 280  4.49%*
Note: * Records from 1954 1o 1956 are estiniated from those at other siation,

L.L ]

Average excluding 1954-1956
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Vs REKBAORBERE

CFR 4.0

(KSEEKEE 1,830 km2)
L _ (Unit: cms)
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
1963 803 654 558 533 676 910 2801 1482 1935 1738 1598 1038 1231
1964 885 . 770 662 1114 1346 1745 1783 1165 1300 2368 1690 1688 1376
1965 13.15 974 808 610 975 1433 1875 2999 1653 2556 1752 965 1501
1966 845 867 850 809 848 2039 3131 2377 5155 37.56 1921 1245  19.90
1967 1159 1020 891 7.82 989 1156 1057 1317 4228 2498 1651 1266 1501
1968 1004 - 933 784 851 1028 201 2066 1886 2842 2332 1278 1625  15.53
1969 1259 981 870 811 7.00 7.85 1737 4372 7519 3332 2012 1437 2151
1970 1164 1212 1003 817 969 1577 1777 27.20 3389 2799 1383 1018 1652
1971 987 915 945 1114 865 1189 1671 1908 2120 4231 4053 1444 1787
1972 1198 1052 1073 840 892 3233 2806 3276 2536 2216 1822 1406 1862
1973 1081 998 873 632 876 1553 2963 4001 3251 2985 1658 1635 1876
1974 1105 966 818 817 730 3937 3882 1829 7206 3185 2354 1779 2384
1975 1413 1244 988 888 1033 17.67 2044 2081 5138 5960 1931 1798 2190
1976 2179 1593 1222 1072 1085 2554 3846 2627 3556 4191 2371 1552 2321
1977 1260 ‘1157 947 841 854 1047 1626 1528 1489 2594 1667 1247 1358
1978 9.54 858 849 679 600 21.80 1854 2662 3223 4124 2291 1386 1805
1979 . 1187 1098 918 832 871 1791 1590 3338 6556 2249 2275 1581 2024
1980 1313 1139 1012 929 973 972 1024 2082 3849 20.81 1819 1202  16.08
1981 1194 1377 1103 999 999 3905 4008 5309 5765 4321 2359 1817 2763
1982 1163 1172 1099 1148 1320 1088 1383 1370 2900 3620 1929 1367 1630
1983 1169 946 848 735 690 792 2145 1844 20916 2256 2505 14.83 15.27
1984 - 1167 1006 . 815 676 1577 2577 3777 2441 11345 3009 1677 1365 2619
1985 1186 1068 1065 9.29 882 1518 2122 2265 2936 4158 1472 1426  17.52
1986 1269 1075 882 770 9.58 2325 1983 1148 12.87 2460 2978 1228 1530
1987 9.80 . 839 803 693 653 1172 2662 2576 2352 1907 1257 928 1402
1988 798 747 674 1131 690 1861 1884 1976 4478 1836 14.09 1272 1563
1989 955 1059 797 824 701 999 1688 1938 7646 2539 2264 1723 1928
1990 1195 1089 997 1079 1060 1220 2462 2646 4697 3234 2215 1812 1976
1991 1537 1226 983 731 7.55 1544 3158 1390 2378 4509 2775 1579  18.80
1163 1037 903 862 918 17.54 2297 2364 3988 31.02 2013 1425  18.19

Ave,
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£ 412  ERABKE-IRE

: _ L _(m3/sec)
Year Buenps Aires - Rancho Apulco Sontalaco Canal Tunnel I
1948 - 1077 -
1949 B - 1236
1950 _ ' - 20.7
1951 ' 1354

. 1952 : 249.6
1953 _ S
1954 . ' S 518.9
1955 o 1675.0
1956 _ _ o 892
1957 39.0
1958 S o 243.0
1959 - 1643
1960 ' 95.3
1961 : 288.0
1962 o - 1420 — ' a
1963 - 1340 ' 189.0 o 512 - 148
1964 192.0 94.1 261 | 419
1965 183.0 94.8 _ 379 35,6
1966 4400 124.0 339 o 315
1967 - 181.0 94.8 : 21.8 3005
1968 1660 . 1120 : 152 26.1
1969 282.0 2200 70.0 27.6
1970 877 1780 334 > . 267
1971 . 2320 '90.0 _ 454 ' - 282
1972 148.0 55.9 364 273
1973 - 2560 88.6 : 22,1 : 313
1974 711.0 135.0 86.5 29.9

1975 2490 111.0 - 5941 32.1
1976 225.0 166.0 78.0 313
1977 41.2 o 1120 . 189 313
1978 - 2250 43.7 32.1
1979 - 413.0 46.4 32.1
1980 183.0 S 282.0 37

- 1981 4510 166.0 33.8
1982 221.0 348 331
1983 152.0 280.0 ' 37.2
1984 655.0 : 60.3 32,6
1985 245.0 32.2 - 0335
1986 196.0 293 33.5
1987 128.0 263 S 321
1988 540.0 ' . 463 343
1989 - 4040 29.00 o 335
1990 175.0 _ ' -394 324
19591 184.0 o c
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#£ 4.13 TILI/RATALIACEBEKE-2HBE
Year Flood Peak Rainfall (mm)

- {m3/sec) 1-day 2-day 3-day
1963 134.0 39.9 45.2 46.9
1964 192.0 124 194 20.7

1965 183.0 324 - 50.7 63.1
- 1966 440.0 63.6 101.2 122.9

. 1967 181.0 50.1 64.3 76.9
1968 166.0 19.6 265 28.8
1969 282.0 - 66.3 89.8 97.2
-1970 87.7. 9.8 26.2 50.4
1971 232.0 27.0 44.8 46.2
- 1972 '148.0 13.4 191 23.3
- 1973 256.0 19.0 34.9 42.5
- 1974 711.0 1557 188.5 193.8
1975 249.0 30.7 36.8 443

- 1976 225.0 54.7 68.6 70.8
1977 41,2 4,0 124 21.0
1978 225.0 45.0 417 - 52.8
1979 413IT . 69.1 76.8 %0.4
1980 - 183.0 49,3 97.8 127.9
1981 451.0 41.1 94.6 129.6
1982 221.0 - 48.3 77.7 82.9
1983 152.0 9.6 11.4 14.9
1984 655.0 53.5 927 117.4
1985 245.0 39.5. 47.8 49.0
1986 196.0 39.6 78.5 86.7
1987 128.0 18.6 30.1 30.8
1988 540.0 85.2 S103.3 120.7
1989 404.0 46,9 84.3 116.7
1990 - 175.0 349 68.7 70.3
1991 184.0 26.5. 45.0 - 61.7
Correlation Coefficient 0.790 0.808 0.808
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% 414 7/?3?7»:uaw5#mt vmﬁt

FHTHER |
Year Flood Peak Rainfall (mm) ' _

' > {m3/sec) 1-day 2-day - -3-day
1955 (1675.0) 113.8 2088 216.1
1956 (89.2) 16.1 '18.0 - 186
1957 39.0 262 374 46,9
1958 243.0 41.1 63.4 o 66.7

1959 164.3 16.0 1293 376
1960 -95.3 121 210 - 300
1961 288.0 200 247 394
1962 142.0 2719 62.1 991
1963 189.0 . 146 3 20.6 226
1964 04.1 124 197 210

1965 94.8 145 28,6 . 358
1966 1240 46.1 73.0 9Ll
1967 94.8 19.7 25.4 25.4
1968 T 112.0 - 313 592 70.4

- 1969 12200 46.0 61.7 . 66.0
1970 178.0 103 27.0 - 500
1971 90.0 172 25.0 384
1972 559 152 233 27.7
1973 ~ 886 154 26,1 329
1974 135.0 129.3 159.2 164.0
1975 o nne 45.1 . 68.0 80.9
1976 166.0 523 66.1 67.3
1977 112.0 18.7 245 261

Correlation Coefficient 0.142 0.138 - 0.142

Note : Data with () are excluded from calculation of correlation coefficien
since data with () are estimated from other gauging station.
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® 418 TIAANBEEY 5T N EY SARMAORES T

SIEVE RIO  ARROYD

No.  SIZE  APULCO SONTALACO
(MM) ®%FINER.  %FINER
3 762
2 50.8 . B
1" 25.4 929 _
i 12.7 797 - 93.0
#4 476 '59.0 783
#6 1,35 51.6 716
#3 2.36 445 ' 63.1
#10 - 2 387 55.2
#20 0.85 283 37.1
#40 0.42 144 16.0
#50 0.25 : 9.4 o112
#100 0.149 22 4.1

#200 0.074 0.5 - 2.0

Notes : Measured by CFE, June 9, 1989
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% 420 EKBOMETIERE hARREBORES T

—STZE SAMPLET ~SAMPLEZ ~SAMPLE3 SAMPLEZ

SAMPLE 3

- (MM) PERCENT FINER
762
50.8
38.1
25.4
19l - _
127 99.6 99.8 99.7
9.52 © 994 99.8 99.7
4.76 98.2 . - 99.2 99.6 -
-2 96.8 98 995 994
- 0.84 883 94.6 98.8 97.6
0.42 54.9 624 33 122,
0.25 38.1 294 462 397 .
0.149 26.4 12,2 21.3 23 99.8
0.074 10.1 6.9 154 16,2 . 97.4
0.054 8.4 59 14.1 15.1 754
0.021 49 4.1 8.7 11.6 45.9
0.0047 23 1.1 51 2.8 10.9
Note: (1) Samples were taken by the Study Team in Sepiember, 1992.

(2) Sample numbering is from upstrem to downstream. -



&z 4.21 (1/4)
F = T TN 11T B B AR LR DR 51

33.1

Depth from Pariicle Sizes (mm)

Surface of 0044 021 051 074 149 25 42 84 200 4.6
Reseroivr Bed {m) Percent Finer
375 395 203 870 1000
395 4.20 61.8 965 998 1000
4,75 495 526 928 998 1000
495 5.15 40.6 823 993 1000
5.35 5.80 642 958 1000
595 6.10 51.4 996 1000
6.45 - 6,65 185 845 985 1000
730 7.50 698 895 985 1000
7.50 799 66.1 966 1000 '
8.70 8.85 508 955 994 1000
945 9.90 45.8 909 1000
10.20 10.40 364 836 1000 -
10.95 11.10 T892 914 976 1000
11.25 11.40 526 953 999 1000
11.40 11.85 66.5 924 1000 :
11.85 12.22 177 480 87.7 1000
13.35 13.80 61.2° 944 1000 _
13.95 14.20 69.8  91.6 99.7 100.0
14,75 14.90 68.1 957 989 1000
15.20 15.65 67.8 957 1000
1550 16.11 - 41.1 865 978 1000
17.15- - 17.60 66.5 97.2 100.0
18,12 18.31 494 962 1000 o
18.50 ' 18.88 1.8 185 192 239 5385 834 963 997 998 1000
1910 19.40 582 928 964 1000
19.40 19,55 428 493 585 744 958 996 1000
20.63 20,77 66.0 1000 o
21.60 21.80 820 940 960 1000
2345 23.95 38.1 %61 1000 :
24,71 24.95 46,5 81.1 984 1000 . _
2540 2546 320 412 420 460 554 677 831 976 997 100.0
26.30- 26.68 65.0 916 942 1000
27.35 27.68 67.0 860 930 1000
28.00 28.34 81.9 990 994 1000
29.30 29.62 755 99.6 1000
31.25 31.28 1720 578 650 670 789 B5SP 917 984 9946 1000
31.28 31.63 70,1 997 999 1000
33,20 33.60 478 856 996 1000
34.20 3470 648 947 9712 1000
3605 3643 453 764 820 1000
37.10 37.42 40.7 669 726 1000
37.61 37.81 278 570 624 1000
3905 39.15 228 400 403 404 592 712 829 959 989 1000
39.15 39.37 573 975 989 1000
4045 40.65 615 946 969 1000
4110 .41.46 63.8 894 938 1000
43,05 4340 543 850 888 100.0
4395 - 4433 498 819 833 1000
45.30 45.80 206 667 874 1000
4620 - 46.50 7.9 212 326 387 453 603 887 977 1000
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Depth from

Particle Sizes (mmy) ‘ - o
Surface of 0044 021 051 074 . .149 25 42 B4 200 476
Reseroivr Bed (m) Percent Finer -
1.31 1.48 455 966 993 1000 -
2.18 239 584 967 1000 _
3.16 337 54,5 949 . 999 1000 .
4,37 458 281 992 99.6 1000
5.37 5.58 42,1 836 988 -100.0
6.25 6,44 468 987 1000 = ' o : : _
744 7.63 64 17.1 455 619 959 976 . 980 889 995 1000
781 8.00 355 917 1000 ' ' e :
8.23 8.42 30.6 - 807 1000
948 9.65 31,00  81.0 1000
10.42 10.60 415 850 1000
11.22 11.40 13.0  53.0 89.2 1000
12.22 12.42 63.0 9389 993 1000
13.33 13.55 46.1 908 1000 S
14.47 14.64 520 97.0 993 1000
15.26 15.45 49.2 877 989  100.0
17.70 18.00 546 904 -995 1000
18.65 18.83 56.4 956  98.0 . 100.0
20.82 21.00 644 968 994 1000
21.60 21.80 520 964 992 1000
22.20 2240 41.8 %40 991 1000
23.60 23.80 550 989 994 .100.0
25.20 25.40 61,5 97.8 99.6 1000
26.40 26.60 559 9230 984 1000
27.50 27.77 51.6  R89.0 1000
29.2Q 2945 59.3 922 995

100.0
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1) 2 TN IS 3513 B BRI R LIS DR E S5

58.9

Depth from Panticle Sizes (mm) :
Surface of 0044 021 051 074 149 25 42 .84 200 476
Reseroivr Bed (m) Percent Finer
0.06- 0.80 230 717 969 1000
1.60 1.80 135 564 924 100.0
2.40 '2.60 123 518 983 1000 :
4.83 5.00 30 85 212 313 706 847 940 985 991 1000
5.20 540 50 144 326 451 850 918 953 984 994 1000
5.40 5.60 224 754 917 1000
6.25 645 163 610 910 1000
8.15 8.35 242 520 705 1000
9.05 9.25 21.7 638 954 1000
10.20 10.40 167 69.0° 964 1000
11.30 11.50 17.6 5520 894 100.0
16.34 16.55 - 65 202 586 731 972 989 993 1000
17.20 17.40 99 386 858 1000
1980 - 2005 327 953 992 1000
20.55 20.78 29 63 173 319 981 967 99.0 996 100.0°
2240 22.60 95 508 955 1000
2493 25.19 1.9 53 144 200 698 843 937 995 1000
27.19 27.40 1.2 328 575 67.1. 971 991 997 1000
29.20 29.65 417 953 1000
30,98 31.17 194 694 997 1000
. 30.80 31.00 2.5 6.1 15.1 241 809 984 997 659 100.0
34.58 34,80 29.5 844 993 100.0
35.89 36.10 259 850 992 1000
37.68 37.90 550 934 982 1000
39.14 3936 511 94.8 989 1000
40.75 "41.00 543 918 998 1000
41.81 42.02 C18.1 512 971 1000
4430 44.50 59.4 942 100.0
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Depth from -

_ . : PmclcSms(nun)

Surface of 0044 021 051 074 140 .25 42 B4 200 476 052 127 190 254 381
Resezaivr Bed P

() . ercent Finey
1. 30 60 170 332 154
PARTICLE SIZE DISTRIBUTION, _
RESERVOIR BED MATERIAL AT DRILL HOLE NO. §
Depth from : " Panticle Sizes (mm) - :
Surface of 0044 021 051 074 149 25 42 .84 200 476 952 127 191 254 3R}
Reseroivr Bed S : Pezcent Finer '
(m) o
L 02 67 25 107 251 687 858922 926 1000

2. 20 50 120 220 570 770 780 790 1000

3. 20 50 90 1.7 235 598 775 96.5 -99.1 1000
4, : 135 208 389 529 82.5 944 1000

5. 333 703 928 949 977 989 1000
6. 38 99323 531 767 836 895 956 100
1. 88 21.5 384 461 67.6° 789 ‘887 926 977 1000

8. 25 .55 130 174 257 330 590 884 962 100.0
9, 27 48 86 108 2037200 405 408 565 100.0 .
10. 03 05 05 05 05 05 05 42 203 520613 1000
11. 33 46 5T 64 92 134 219 316 573 788 1600
12.

86 309 685 B0 925 953 976 99.2 100
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£ 428 AXLIOALSLUENGBERE

Year Population Gross .D()mestic Products
~Total ~ Average Annual G.D.P, 1985 Prices Growth Rate
Growth Rate (%) (Current) _ '
{millions) (5 yrs interval) (billion Pesos) (billion pesos’ (%)

1965 4269 : | 2520 16535 . -

1970 50.69 3.49 4443 23,100 -

1975 60.15 3.48 L1001 31716 :

1980 6966 298 4216 4973 -

1985 7794 2,27 §1392 47392 _-
1986 7957 : 79,101 45,655  A3T
1987 8120 . - | 192802 46403 16
1988 8284 : 389259 46964 12

1989 84.49 : 503,668 48493 33

1990 86.15 220 678924 50622 44
1991 81.84 :

§52,783 52451 36

Source: UN mont‘nly Bulletin of Statistics, International Financial Statistics
Yearbook; 1992, o :
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Number Municipio Cabecera Municipal Elevation Area
S {meters) (km?2)
Estado de Puebla
I. Principally in the Rio Apulco Basin
83  Ixtacamaxtitlan Ixtacamanxtitlan 2,150 502
200 Xochiapulco Cinco de Mayo 2,050 57
207  Zacapoaxila Zacapoaxtla 1,800 177
212 Zautla Santiago Zautla 2,000 235
' Total area 971
IL. Principally in the Xinayucan Diversion Area
17 Atempan Atempan 1,950 50
186 . Tiatlauquitepec Tiatlauquitepec 1,900 246
204 = Yaonahuac Yoanahuac 1,800 55
211 Zaragoza Zaragoza 2,300 28
Total area 379
1IL. Adjacent Areas _ ‘
.16 " Aquixtla Aquixtla 2,100 150
43 Cuetzalan del Progreso Cuetzalan del Progreso 1,000 158
44  Cuyoaco Cuyoaco 2,500 295
53 - Chignahuapan Chignahuapan 2,320 925
94  Libres Libres 2,400 305
101  Nauzontla Nauzontla 1,500 30
105 Ocotepec Ocotepec 2,400 80
172 Tetela de Ocampo Tetela de Ocampo 700 418
202 Xochitlan Xochitlan de V. Suarez 1,600 26
Total area 2,387
Estado de Tlaxcala
1. Rio Apulco Basin
30 Terrente Terrente 2,400 280
34 Tlaxco Tlaxco de Mordos 2,330 56
' Total area 336
1. Adjacent Areas
4 Altzayanc Villa Altzayance de Hidaigo 2,600 56
31 Tetla Tetla 2,522 145
Total area 201




® 425 WEIRBEAOAD (172)

Number  Municipio . . Population
' Tota} Males Females
Estado de Puebla -
- LRio Apulco Basin
83 Ixtacamaxtitlan 28405 14320 14,085
172 -Tetela de Qcampo 8,407 4,218 4,189
186  Tlatlauguitepec 4,451 2,305 . 2,146
200 Xochiaptlco 4,086 2,046 - 2,040
202 Xochitlan de Vicente Suarez 2,242 1,081 1,161
207 Zacapoaxtla 41,855 20,560 121,295
212 - Zautla 11,936 5,575 6,361
Total 101,382 50,105 .. . 51,277
L. Xiucayucan Diversion Basin _ N
17 Atempan 6,897 3,370 3,527
186  Tlatlauquitepec 34,596 17,004 17,992
204 ° Yaonahuac 4,379 2159 2,220
211 Zaragoza 10,869 - - 5,287 5,582
212 Zautla 6,188 2,974 3,214
Total 63,329 30,794 32,535
IIL. Adjacent Areas
16 Aquixtla 7,140 3,53 3,606
17 Atempan 5,799 12,902 2,897
43 Cuetzalan del Progreso 35,676 17,641 18,035 -
4¢  Cuyoaco . 12,410 6,069 6,341
53  Chignahuapan 41,896 21,091 20,805
- 94 Libres 20,634 10,105 10,529
101  Nauzontla 373 1,830 -1,904 -
105 Ocotepec 4,699 2,363 © 2,336
172 Tetela de Ocampo 16,519 8,091 8428
186  Tlatlaugquitepec 3,000 1,506 1,491
202 Xochitlan 8,223 4,067 4,156, .
204 Yaonahuac 1,308 677 631
Total 161,038 79,879 81,159

Source: 1990 Census
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Number  Municipio Population
Total Males Females
Estado de Tlaxcala
L Rio Apulco Basin
30 Terrenate 5,367 2,776 2,591
34 Tlaxco 119 64 55
Total 5,486 2,840 2,646
1. Adjacent Areas
4 Aitzayanca 11,819 6,055 5,764
30 Terrenate 8,293 4,258 4,035
31 Tetla 15,429 7,654 7,775
M Tlaxco 26,970 13,385 13,585
Total 62,511 31,352 31,159
Total, Rio Apulco Basin
Puebla 101382 50,105 51,227
Tlaxcala 5,486 2,840 2,646
Total 106,868 52,945 53,873
Total, Xiucayucan Diversion
Puebla . 63,329 30,794 32,535
Tlaxcala _ - - -
Total 63,329 30,794 32,535
Total, Adjacent Areas .
Puebla o 161,038 79,879 81,159
Tlaxcala o 62,511 31,352 31,159
Total 223,549 111,231 112,318




R 4260 BEFHREEBRNOADOHEE

Population (person) —_ Growth Rete (%)

1960 1970 080 1990 "T580-70 1070-80 1980-00

1. Estado de Puebla (Whole state) 1973837 2508226 3,347,685 4,126,101 211 335 233
o (1)-Aquixtla 6407 6,568 6,632 7,140 26 09 17
o+ (2) Atempan 6,109 7991 BIT2 12,696 308 23 554
o (3) Cyetzalann del Progreso 22418 24,501 28877 35676 93 179 235
o {4) Cuyoaca 8,637 9,544 11667  12410° 105, 223 64
o (5) Chignahuapan - 24,133 30200 33712 41896. 221 16 243
* (6) Intacamaxtitlan 18,084 21,807 26827 28405 206 230 59
o (D Libres 12,394 13,023 17,313 206M 51 329 152
o (8) Nauzontla - $ 2744 3,158 3,551 3,734 151 124 52
o (9) Ocotepee 3,505 3,795 4721 . 4,699 83 244 A0S
o* (10) Tetela ds Ocampo 18908 19967 21,834 24926 56 94 142
o+ * (11) Tlatlauquitepec 24976 29,113 31323 42447 166 .76 355
* (12) Xochiapulco 3,462 3,652 3749 - 408 55 21 90
o* {13) Xochitlan de Vincente Suarcz 7,647 8,042 9,642 10465 52 199 -85
o+ (14) Yaonshuac 2935 3,409 4,163 5.687 161 221 366

* (15) Zacapoaxila 20819 26,134 35456 - 41855 255 357 180

+ (16) Zaragoza 4,378 6,150 9,070 10,869 405 475 198

« * (17) Zaute : 14464 16334 18,124 - 164 12
Total *18B156 231519 273,543 325749 230 182 191

I1. Estado de Tlaxcala (Whole state) 346699 420,638 556,597 761277 213 323 368
o {1) Alizayanca 6,726 7.846 9494 11,819 167 210 - 245
o* (2) Terrenate 5983 7,204 9208 13,660 204 278 483
o (3) Tetla - © 6,690 7,000 8491 15429 46 213 817
o* (4) Tlaxco 16954 16405 20384 27,088  A32 243 329
Tatal 36353 38455 47,577, 67497 58 237 429

1l Grand Tot! '

I. Puebla 188,156 231,519 273,543 325749 230 182 191

IL Tlaxcala 36,308 38455 41577 67,997 59 231 a9

G. Totl 224464 269,974 - 321,120 203 189 226

393746

- Souree: INEGI {Instituto Nacional De Estadistica Geografia D Informatica, "PUEBLA: Resultados Definitives
Datos Por Localidsd, XI Censo Genesal De Poblacion Y Vivienda, 19903,
: Huanchinango, “Region Socnou:onomlca

Remarks: * Rio Apulco Basin
+ Xiucayucan Division Basin
o Adjacent Area
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R® 427 AEWRIGBAOERKE (1/2)
Number Municipio Males Employed In Agriculture
' No. No. % No. %
L. Rio Apulco Basin
Puebla _
83  Ixtacamaxtidan 14,320 6,673 46.6 5,843 87.6
200 Xochiapulco 2,046 874 42.7 779 894
207  Zacapoaxtla 20,560 8,755 426 5791 661
212 Zautla 8,549 2,791 36 1,686  60.6
Sub-total 45,475 19,093 42.0 14,039 73.5
Tlaxcala
30 Terrente 7,034 3,177 45.2 2,668 84.0
34 Tlaxco
Sub-total 7,034 3177 45.2 2,668 84.0
Total 52,509 22,270 42.4 16,707 75.0
IL. Xiucayucan Diversion Basin
17 Atempan 6,272 2,662 424 2,163 812
186  Tlatlauquitepec 20,818 9,211 44.2 6,786  73.7
204_ Yaonahuac 2,836 1,197 42.2 882 737
211 Zaragoza 5,287 2,111 39.9 845 40.0
Total 35,213 15,181 43.1 10,676 70.3
111, Puebla State 2,008531 872,628 434 386,298  44.3
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® 427 BRENBHEAOERKE (2/2)
Number ‘Manufacture . Construction ‘Commerce ‘Community
R ' .' ' ' Services
No. % No. % No. % No, - %
" I Rio Apulco Basin
Puebla - ' : : _ o '
83 147 2.2 2 4 106 16 45 07
200 15 17 12 14 4 16 40 48
207 530 6.0 691 7.9 578 6.6 34 39
212 520 186 151 5.4 244 87 47 17
Sub-total 1212 63 1,126 59 942 49 7% 25
Tlaxcala _ S - :
30 142 45 176 55 8 15 13. 04
Total 135 61 1302 58 990 44 489 22
11 Xiucayucan Diversion Basin
17 100 38 108 40 7% 29 80, 30
186 455 49 476 5.2 381 4.1 - 339 3.7
204 70 58 58 48 2% 24 61 5.1
211 243 115 127 60 253 120 265 126
Total 868 57 769 - 5.1 741 49 745 4.9
I11. Pucbia State
151,256 173 65,008 7.4 87,171 - 100

32083 37
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1. Basin Wide Average

% 420 TFIAANRBOSEF -4

Antuat

“FEB MAR APR MAY

JUN

JUL

AUG OCT

o “JAN SEP NOV DEC
Rainfall (mm) 772 1313 0 16 40 68 138 120 114 143 66 26 I3
Evaporation (mm) 1,187 90 101 144 144 139 109 . 99 100 - 83 9% 87 83
Mean Temperature (°C) 132 108 120 142 157 166 156 144 145 142 133 125 11.6
1. Long Term Averages for the Five Individual Stations
Rainfall {mm) ' _ Lo ' o

Annual JAN FEBE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
IXTACAMAXTITLAN 584 9 10 16 41 71 104 89 83 96 42 14 8
ZAUTLA ' 543 16 10 12 25 44 101 78 73 115 45 19 10
LA GLORIA 814 11 12 .16 42. 70 148 155 149 126 56 18 10
CAPULUAQUE 920 18 16 16 34 53 161 126 107 213. 107 47 21
SAN ANTONIO ‘998 16 18 21 60 101 174 155 159 164 81 31 1B
Evaporation {mm) I o
. - Annual JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
IXTACAMAXTITLAN 1488 - 93 106 162 157 150 128 128 133 101 10D 93 3%
ZAUTLA ~1050 73 -8 128 135 140 102 91 82 75 80 75 T2
LA GLORIA 1355 108 112 156 145 140 '109- 99 103 87 100 98 95
CAPULUAQUE . 1052 70 80 117 130 127 94 78 B2 70 68 N0 63
SAN ANTONIO 1,373 105 125 158 154 140 112 101 99 84 102 95. 96
Mean Temperature (°C) - N ' L . )

' ~Annual JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
IXTACAMAXTITLAN 16 13 14 16 18 19 15 18 '_18 17 16 15 - 14
ZAUTLA 16 13 14 16 18 19 18 17 17 17 16 14 13
LA GLORIA i2 11 12 13 -14 18 M 13 13 13° 13 13 12
CAPULUAQUE ¥ 1 13 15 017 18 16 15 15 18 13 1312
SAN ANTONIC 93 72 83 103 112 119 106 92 94 91 87 83 73
111. Swation La Soledad

Annual JAN FEB MAR. APR MAY JUN JUL AUG SEP OCT NOV DEC
Rainfali (tnm) 3325 87 66 91 103 178 457 610 534 S5i5 344 184107 -
Evaporation {mm) 1003 45 53 81 102 118 114 104 112 97 78 53 43
169 145 149 170 210 229 222

Mean Temperature (°C)

23.2

T-58
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1. Principaliy in the Rio Apulco Basin (Area in Hectares)

ST TS MO I

{1) Rain-feed agriculture

{2) Shifiing apriculture

(3) Irrigated agriculture

(4) Semi-intensive pasturage
(5) Exlengive pasturage

(6) nouse

T-59

Land Use Ixtacamaxtiian  Xochiapulco Zacapoaxtla Zautla Total
Ha. % Ha. % Ha. % Ha. % Ha. %
(1) Agricolade Temporal 33,419 66.5 3,928 693 15485 877 10,367 441 63,199 651
{2) Agricola Nomada 3,804 76 564 24 4,368 4.5
(3) Agricola Bajo Riego 180 1.0 - - 180 0.2
(4) Pécuario Semi Intensivo 12,496  24.9 1,644 290 1,789 101 12,239 521 28,168 2990
(5) Pecuario Extensivo 480 1.0 480 0.5
{6) Urbano : ' - - 96 - 1.7 - 212 1.2 338 14 646 0.7
{7} No Disponible
Total 50,199 100 5668 100 17,666 M0 23,508 100 97,041 100
I1. Principally in the Hiucayucan Diversion Basin
Land Use Txtacamaxtitlan  Rochiapulco  Zacapoaxiia Zauila ~Total
Ha, % Ha. % Ha. % Ha. % Ha, - %
(1) Agr_icdla de Te:hporal 4,933 985 19,284 78.1 5513 962 2720 692 32430 824
(2) AgricolaNomada ' : .

" (3) Agricola Bajo Riego - . 154 0.6 - - 480 122 634 1.6
{4) Pecuario Scl_ni Intensivo . - 4,707 19 85 1.5 545 138 5337 136
{5) Pecuario Extensivo
(6) Urbano o ' 77 1.5 314 1.3 133 2.3 188 43 712 1.8
(73 No Disponible C . - 22 0.9 221 0.6
Total 5010 100 24680 100 5,731 100 3933 100 39,354 100
Notes: Land tse
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TR

HWL

: MOL™ EFFECTIVE  ANNUAL
APPLIED (EL. m) (EL.m) STORAGE - ENERGY
e : - (MCM) (GWh)
1992 8045 7915 102 629.2
- 1988 804.5 797.5 113 6300
1977 804.5 797.5 116 630.0
1962 804.5 797.5 13.3 631.2
1992 804.5 795.0 12.5 629.1
1988 804.5 795.0 14,6 _
1977 8045 795.0 155 630.5
1962 804.5 795.0 188 632.3
1992 804.5 790.0 16.1 6263
- 1988 804.5 790.0 18.5 6279
1977 804.5 790.0 210 629.3
1962 804.5 790.0 217 632.0
1992 8045 785.0 17.6 622.4
1988 - 804.5 785.0 21.0 624.2
1977 804.5 785.0 24.2 6256
1962 804.5 7850 32.6 628.7
1992 804.5 7800 18.2 617.7
1988 804.5 7800 - 22.0 - 619.7
1971 804.5 780.0 26.5 621.4
1962 804.5 780.0 37.5 625.0 -
1992 804.5 775.0 18.4 612.8
1988 804.5 775.0 22.3 614.8
1977 804.5 775.0 281 6167
1962 804.5 775.0 41.6 620.8

6303




® 52 BRIHPOERTEAYN

(Unit : MCM)

_ _ Q (CMS)*
30 40 50 60 70° 80 50 100
YEAR 1963  3.68 027 000 000 000 000 000 000
1964 095 009 000 000 000 000 000 000
1965 391 165 078 000 000 000 000  0.00
1966 2994 2505 2229 2009 1838 1664 1490 13.19
1967 1048 624 469 381 295 210 122 036
1968 166 007 000 000 000 000 000 000
1969 3418 2122 1280 766 435 L84 029 000
1970 059 000 000 000 000 000 000 000
1971 1451 1025 679 371 143 000 000 - 0.00
1972, 352 143 003 000 000 000 000 000
1973 592 170 000 000 000 000 000 000
1974 9853 8272 7024 5905 5093 4401 3810 33.15
1975 2342 1441 929 584 353 244 158 070
1976 2018 11.09 681 442 295 209 123 035
1977 000 000 000 000 000 000 000  0.00
1978 960 547 373 244 158 073 000 000
1979 4161 3349 2849 2416 1985 1641 1454 1280
1980 978 618 446 272 135 047 000  0.00
1981  59.21 4357 3444 2837 2280 1856 1565 13.05
1982 672 358 189 © 104 018 000 000  0.00
1983 230 084 000 000 000 000 000 0.0
1984  98.61 8434 7243 6436 5829 5290 4914 4570
1985 673 379 158 000 000 000 000 000
1986 440 268 119 031 000 000 000 000
1987 094 000 000 000 000 000 000 000
1988 2302 2042 17.83 1581 1462 1374 1288 12,03
1989 5333 4603 3974 3370 2828 2455 2195 19.36
1990 918 398 000 000 000 000 000 000
1991 1465 780 426 - 185 011 000 000 000
“TOTAL 59195 43836 34375 27933 231.68 19646 171.50 150.70
2041 1185 - 963 799 677 591 520

AVE.

15.12

NOTE : * Excess runoff exceeding 'Q’ is assumed to be used for sediment diversion



% 53  SRAKBOSMAEAE

(CMS)*

_ T30 40 50 60 70 80 90 100

YEAR 1963 7 2 0 ] 0 0 0 0
1964 1 1 0 ] 0 0 0 0
1965 4 2 1 0. 0 0. 0 0
1966 7 4 3 2 2 2 2 2

1967 6 3 1 1 1 1 1 1
1968 3 - 1 0 0 0 0 .0 0
1968 18 12 6 5 3 2 1. 0
1970 - 1 0 0 0 0 00 0
1971 7 4 4 32 1 0 - 0
1972 5 27 1 0 0 o 0 0
1973 7 4 0 0 - 0 0 0 0
1974 21 15 14 11 9 7 6 4
1975 . 12 8 4 4 2 1 1 1
1976 16 7 3 2 1 1 1 1
1977 0 0 0 0 0 0 0. o
1978 7 2 2 1 1 1 0 0
1979 12 8 5 5. 5 3 2 2
1980 6 2 2 2 | S | 0. 0
1981 22 15 7 7 6 4 3. 3
1982 4 3 1 1 1. 0 - 0 0
1983 2 1 0 0 0 0 0 0
1984 20 15 12 8 7 5 4 4
1985 4 3 2 0 0 0 0 0
1986 2 2 1 1 0 0 0 0
1987 3 0 0 0 0 0 0 0
1988 3 3 3 2 1 S RO S
1989 10 8 7 7 6 3 3 3
1990 7 6 0 0 0 0 0 0
1991 11 6 4 2 2 0 0 0
TOTAL 228 136 83 64 50 33 25 22
AVE. 786 479 286 221 - i72 114 08 076

NOTE : # Excess runoff exceeding 'Q' is assumed to be used for sediment diversion
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(Unit: MCM)

- Q (CMS)*

30 40 T 50 35.2 60 70 30 90 100

YEAR 1963 . 25.04 13.56 6.88 4739 2.93 1.43 0.56  0.00 0.00
1964  21.18 1370 0.38 753 594 433 346 2.60 1.74
1965 3182 1695 1103 9.12  7.87 5.28 376 - 2.89 2.03
1966 12615 9049 69.89 63.05 57.82 4967 4446 4028  37.06
1967 49.09 3555 2759 2445 2154 1614 1175 8.86 1.62
1968  25.03 9.19 2.90 1.33 0.89 0.03 000  0.00 0.00
L1969 183.86 138.85 110.04 9832 8870 7051 S407 4106  30.73
1970 4040 19.15 8.40 500 316 0.51 000  0.00 0.00
1971  89.19 6455 49.07 4294 3873 3145 2624 2203 1857
1972 6159 © 3120 1729 1228 9.2 492 233 0.48 0.00
1973 '83.16 4373 2145 1542 1147 648 . 4.63 2.90 1.17
1974 23306 19498 169.16 158.38 149.60 133.98 11999 107.15 9648
1975 14584 11621 9572 8679 79.04 6669 5683 4733  37.82
1976 - 121.51 7627 4937 4017 3353 2376 1790 13.64 1019
1977 - 904  5.09 2.45 1.55 0.72 000 000 000 0.00
1978 8705 5576 3560 2952 2455 1723 1218 8.12 5.50
1979 13724 10678 8398 7459 6755 S56.63 4959 4354  37.83
1980 5638 4227 3399 3084 2834 2402 2010 1664  13.60
1981 262,55 19734 158.85 144.10 13238 111,74 9420 7935 68.54
1982 4981 3643 27.78 2441 2220 1874 1529 1183 8.38
1983 2051 1743 1180 979 813 575 4.03 2.56 1.69
1984 266,10 22253 19233 18144 172.39. 15579 14240 12985 11949
1985 6338 4007 2886 2523 2233 1765 1413 1154 8.95
1986 3593 2581 2022 1753 1509 1153 8.39 5.80 3.94
1987 . 27.04 1470 1.5 490 261 0.13 0.00 0.00 0.00
1988 64,78 5255 4639 4337 4094 3749 3403 3108 2848
1989 132,12 111,16 9829 9326 88.69 79.60 7206 6601 5997
1990 7992 4753 3281 2800 2427 1671 9,80 3.95 1.56
1591 8922 5661 3604 2904 2421 1656 1194 8.48 5.26
TOTAL 262699 189653 146531 1306.64 1i84.64 98475 834.12 707.97 606.60
AVE. 9059 6540 5053 4506 4085 3396 2876 2441 2092

. NOTE : * Excess runoff exceeding 'Q' s assumed to be used for sediment flushing through spillwa
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" 0 (CVMS)*
30 40 - 50 - 552 60 - 70 3

§.

YEAR 1963 18 10 6 5 _
1964 - 120 5 5 4
1965 25, 1. 5 3
1966 58 30 17 14
967 2t 13 7 7
1968 28 11 6 2
1969 70 39 - 27 25
1970 33 16 8 6
1971 37 .20 15 11
1972 52 25 12 .9
1973 57 32 16 1
1974 55 39 24 24, 20
1975 46 28 20 19 18
1976 69 40 23 17 16
1977 6 4 2 2 2
1978 -~ 47 29 4 12 12
1979 42 32 23 19 16
1980 22 12 7 7.5
1981 104 55 36 30 27
1982 21 12 8 7 4
1983 24 9 5 4 4
1984 66 42 27 22 .2
1985 37 18 0 7T 7
1986 19 7.6 6 5
1987 20 9 17 6 - 5
1988 21 & 7 6 4
1989 36 17 14 111
1990 53 22 14 9 9
1991 50 28 20 13 10 | | 5
TOTAL 1149 623 391 318 273 199 155 130 107
AVE. 39.62 2148 1348 1097 941 686 534 448 3.69
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NOTE : * Excess runoff exceeding 'Q' is assumed to be used for sediment flushing
through spillway, '



#z 6.1 VLA FRFKBO RIS

Total storage Capacity Trap
(x 1076 m3) — Inflow ratio efficiency
(1) Reservoir volume - 58.753 0.103 0.73
at EL. 804.5 m in 1962 -
(2) Reservoir volume 28.828 0.050 0.66
at EL. 804.5 m in 1977
(3) Reservoir volume 22.305 . - 0.039 0.63
at EL.. 804.5 m in 1988
(4) Reservoir volume 21T 0.037 0.62
at EL. 804.5 m in 1990
(5) Reservoir volume - 18.398 0.032 0.61

at EL. 804.5 m in 1592

Notes: (1) Mean annual inflow; 572.694 x 1076 m3
(2) The mean wap efficiency over 30-year period (1962 - 1992) is
‘assumed to be about 0.65. -

T-65
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SIZES SIZES

YEAR/MONTH >0.062mm <0.062mm
: {mg/) (mp/l)
1989 JAN 26 17
FEB 33 35
MAR 33 32
APR ' 26 25
MAY 25 21
JUN 32 27
JUL 154 32
AUG 257 3
'SEP 133 5
OCT 14 3
NOV : 9 4
DEC 16 0
1990 JAN 12 12
FEB 16 23
MAR 19 20
APR 20 23
MAY 25 28
JUN 90 54
16) SN 231 161
AUG 114 - 81
SEP 28 89
OCT 19 57
- NOV 27 35
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7.1 B TEE HEREIKOORMRNE

(ﬁ§$C+F

A@%%+% m*uw%

HEW INTAKE STRUCTURE &
NEW LOW LEVEL OUTLET

PRELININARY COST ESTIMATE (*)

' Unit Unit
ko. Description Units Quant, © Price fost Price Cost
: _ i : () Peso {N) Peso (u.s5. $) (u.s. $)
NEW lHTAKE_STRUCTURE .

1 |Cofferdam (cells) sgq.m. 2,500 1,500 | 3,750,000 500 § 1,250,000
2 1Excavation (Rock) cu.m, 3,000 63 188,700 21 62,900
- 3 |Concrete Cu.m. 3,500 760 | 2,660,000 253 886,667
‘4 jGates (4.5m x 4.5m) ea. 2 | 1,506,000 | 3,000,000 500,000 | 1,000,000
5 {Trashracks (Bm % 12m) ea. 1| 1,500,000 | 1,500,000 500,000 500,000

~ |power. TUNHEL(D-Gm Le100m.) ‘ . ‘
6 |Excavation (Rock) Cu. . 2,000 74 148,000 25 49,313
7 |Tunne} Concrete + Plug cu.m. 1,200 760 912,000 253 1 - 304,000
"~ B {Shotcrete cu.m, 160 380 60,800 127 20,267
9 {Rockbolts m. 540 88 47,466 29 15,822

L. L OUTLET TUNHEL(D-4m La216m )
10 {Excavation {Rock) CU. M, 4,300 74 318,200 25 106,067
11 |Concrete cu.m, 1,520 760 | 1,155,200 253 385,067
12 |Shotcrete cu.m. 300 380 114,000 127 38,000
13 [Rockbolts m. 1,100 83 96,690 29 32,230
-~ |L.L. QUTLET STRUCTYURE

14 [Excavation (Rnck) cu.m. 2,000 a3 125,800 21 £1,933
15 |Concrete ci,m, 1,000 760 760,000 253 253,333
" 16 [Holiow Jet Valve {D=1.7m.) ea, 1| 1,500,600 | 1,500,000 500,000 500,000
17 {Etectrical, Contrals, etc ea. i _2.250.000 £,250,000 750.660 750,000
18 jYard, Mis¢. Strucrures ea. 11 3,000,000 | 3,000,000 | 1,000,000 ! 1,000,000
i9 Hobilization. Umiatering, etc ea. 1 3,000,000 3,000,000 | 1,000,000 | 1,000,000
Subtotal: 24,586,856 8,195,619
Contigency @ 30% 7,376,057 2,458,686
TOTAL: 31,962,913 10,654,304

" (*) Based partially on Unit Cost Prices for Clvi) Works Provided by CFE, Dec. 1992 (3US = 3 Hew Peso}
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7.2 HERIER HOOWESE ((KEEXG)
SETTLING BASIN - PRELTHIRARY COST ESTIRATE (*)
{30m x 110m} . :
e SRR B Unit Unit
Ko. Description Units Quant, - Price Cost Price Cost
_ B o -1 (X) Peso | (H) Peso | {U.5. %) (U.5. §)
~ ISETILING BASIN . S o
1" |Cofferdam (cells)” sq.m. 9,000 - 1,500 {13,500,000 500 |- 4,500,000
2 '[Excavation (Rock). - CUL.m, 51,000 63 1 3,207,900 21 1 1,069,300
© 3 Joncrete N 11,000 § . 760 | 8,360,000 253 1 2,786,667
4 Gates (4 Sm X 4 5m) ea. 3 | 1,500,000 4,500.900 £00,000 § 1,500,000
. : L
SLUICE  SHAFT(D=4m,La?0m.}) - i :
5 {Excavation (Rock) : . CH.m. 1,380 280 386,400 ‘93 | 128,800
b |Concrete Cil. M. 506 o 760 380,000 253 126,667
1-{5hotcrete cu.m, 100 . 380 38,000 . 127 ¢ - 12,867
8 jRockbolts - e 950 - BB 83, 50_5 o 29_ 27.835
SLUICE TUNNEL (Dedm, L=278m.) - N
9 {Excavation (Rock) Cit. i1 5,500 B 407,000 - 25 135,667
10 jfoncrete cu.m. 2,000 760 | 1,520,000 253 | . 506,657
11 [Shotcrete cu.m. 400 380 152,000 127 80,567
12 {Rockboits me 1,500 a8 131,850 29 43,950
AOHER TURHEL{D=4m,L«185m,) ; :
13 |Excavation {Rock) cu.m.. 3,700 74 273,800 25 C 91,267
14 {Tunnel Concrete ¢ Plug - UL, 1,600 760 | 1,216,000 253 405,30
15 }Shotcrete cu.m. 300 380 114,000 127 38,000
16 |Rockbolts’ M. 1,000 88 87,900 - 29 29,300
D/S RIVER OUTLET _ _ :
17 |Excavation {Rock) Cu. M. 15,000 63 943,500 -2 “314,500
18- ifoncrete Cu. i, 1,500 760 | 1,140,000 253 380,000
19 [Hollow Jet Valve (0-1 7m,) ed, 1| 1,500,000 | 1,500,000 800,000 § 500,000
20 {Electrical, Controls, etc ea. 1| 3,750,000 | 3,750,000 { 1,250,000 | 1,250,000
21 jYard, Misc. Strucrures ea. 11 3,000,000 } 3,000,000 | 1,000,000 { 1,000,000
22 |Mobilization, Umwatering, etc . ea. 1| 4,500,000 | 4,500,000 | 1,500,000 | 1,560,000
Subtotal: 49,191,855 16,397,285
Contigency € 30% 14,757,557 4,919,186
TOTAL: 63,949,412 21,316,471

(*) Based partially on Unit Cost Prices for Livil Horks Provided by CFE, Dec. 1992 {3US = 3 Hew Peso)
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=73

PESTRE WS L/ 94 bB ((KEED

CHECK DAM SITE B - ALTERNATIVE I
(DAN CREST ELEVATION 1425)
J{H«80+15=55m, H=-278m, VY=184,000cu.m.)f

PRELIRMINARY COST ESTIMATE (*)

: Unit Unit
Ho. -~ Description Units Quant, Price Cost Frice Cost
(¥} Peso | (N) Peso (v.s. §) | s, 5
| cHECK DAM SITE 8 -

i ‘[Cofferdam (cells; sq.m. 1,500 1,500 | 2,250,000 500 750,000
- 2 fExcavation {Rock cu.m, 6,000 63 377,400 21 125,800
3 Itxcavation {Commn) cu.m. 120,000 25.| 3,000,000 8 | 1,000,000
4 [Conerete - RCC TR 194,000 . 69 |13,386,000 23 | 4,462,000
- 5. |Concrate Reguiar Cu.m. 1,500 760 | 1,140,000 253 380,000
6 (Foundation freatment ea. i ] 2,250,000 | 2,250,000 750,000 750,000
7 |Yard, Misc. Strucrures ea. 1 750,000 750,000 250,000 |- 250,000
8 [Mobiiization, Unwatering, etc ea, 142,250,000 | 2,250,000 750,000 750,000
 Subtotal: 25,403,400 8,467,800
Cont igency & 30% 7,621,020 2,540,340
TOTAL: 33,024,420 11,008,140
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CE74 MRSTER EMHD LR (RBE)

SAND CONVEYANCE TUNNEL WITH
 DIVERSION DAM - ALTERNATIVE 3

(Assume Diversion Dam equals 1/3 the
Size/Quantities of Check Dam -Site B)

PRELIMINARY COST ESTIMATE (¥)

_ : init : Unit :

fo. baseription . lnits Quant, Price Cost Price Cost .

: o o (N) Peso | (K) Peso | (1.5, %) | (U.5. %)
DIVERSION DAM - ALTERNATIVE J BRI DT O S
1 iCofferdam (cells : sq.m. : 500 1,500 | - 750,000 - BO0 250,000
2 - [Excavation {Rock). : Cu.Mm. 2,000 .63 125,800 2L.|. . 81,933
-3 [Excavation (Common) . cu.m. 46,000 25 1 1,000,000 .8 333,313
4 |Coricrete - RCC - . cllL . . 65,000 €9 1 4,485,000 23 | 1,495,000
5 [Concrete Reguiar . cu.m. . 509 . 760 380,000 |: 253 126,667
G Foundation Treatment ea. 1 ?50.000_ 756,000 | . 250,000 _250.000'
SAHD CONV,TUNNEL (D=8m,Le4Km) _ _ : _ : _ -
7 {Excavation {Reck) cu.m, - 72,000 63 | 4,528,800 21 | 1,508,600
B (Concrete. (Tw».3m) cu.m. 16,0060 760 {12,1560,000 253 { 4,053,333
9 tShotcrete CU. T, 6,000 .-380 | 2,280,000 127 760,000
10 {Rockbolts m. 22,000 88 | 1,931,600 29 643,867
11 Yard, Intake, Nisc. Strucrure] ea. t | 4,500,000 | 4,506,000 | 1,500,000 | 1,500,000
12 |Gates, Mechanical, Electrical ea. 1] 3,000,000 { 3,000,000 i 1,000,000 | 1,000,000
13 jMobilizatton, Unwatering, etc ea. Y 1 4,500,000 | 4,500,600 { 1,560,000 { 1,500,000
Subtotal: 40,391,200 113,463,733
Contigency @ 30% 12,117,360 4,039,120
TOTAL: 52,508, 560 [17,502,853

(*} Based partially on Unit Cost Prices for Civi) Works Provided by CFE, Dec, 1992 ($US = 3 New Peso)
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#7.5  HBOKOE LUHE b2 AO-T

- INTAKE_STRUCTURE

Type
Inveit Elev. - m.
Top Elev. -m
Hydraulic Design Capacity - cms
Intake Gate
Type
Number
: Size -m
* Trashrack Size - m
Velocity Thru Gross
~"Arca-mps
Bulkhead Size - m
Gate Control House
Dimensions - m

TUNNEL
Type

Diameter (LD.) - m
Lengih! - m

Minimum water submergence
above tunnel crown - m

Minimum Reservoir Water Surface EL
for Power Operation - m

! Tothe eéxisting power unnet connection

Vertical Reinforced Concrete
785
806.5
55.2

Fixed-Wheel Gate
i
40x 4.0
7.0(w) x 8.5(h)

1.0 .
4.0(w) x 6.0(h)

7.0(1) x 6.0(w) x S;O(h)

Pre'ssum, Circular Concrete-lined
4.0
114.0

5.0

794.0
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Type
Diameter (I1D.)-m
Length? - m
Steel Lining
~ ‘Thickness - mm
Length-m -

Type L

Fixed-Cone Valve
Number
Size - m

Hydraulic Capacity - ems

Design Head - m
Guard Valve

Type
Size -m

! PFrom the connection with the existing nnel.

Use E;ustmg Structmechhab Exxsung Gam
- and Replace Trashrack

Pressure, Circular Concrete-Lined

4.0
290

13
a8

" Hydraulic-Controlled Fixed-Conc Valve

1.
24
. 15t070
37

- Butterfly Valve
3.5



% 7.7 77’1»:1)”@53&#“555@5‘-‘“9

RESEBYOIR .
Normal Max, Water Surface Elev. - m ' - 1489
Available Storage Capacity - mem’ 17.6
Surface Area - hectares 68.0
Design Life - years : 15
Type _ " Roller-Compacted Concrete
Crest Elev. - m 1494
Crest Length - m - - 204
Upstream Slope - Vertical
Downstream Slope _ - 0.8H: 1V
Maximum Height above Riverbed - m 34
RCC Dam Volume - cm ' 138.000
SPILLWAY :
Type 3 o Free Overﬂow in Ceniral Portion of Dam with
S Stilling Basin
- Crest Elev, -m ' ' 1489
- Crest Length - m o 160
Design Flood (1,000 - yr) - ¢ms 1,306
Maximum Flood Level of Dcsngn Flood 1492.3
Stilling Basin _
Floor Elev, - 1455
Length - m 35
Guide Wall Eley, - m _ _ ' 1466
Design Tailwater Elev. - . 1463
~ Method ' Two Stages using Fill Cefferdams and Low Level
: ' Qutlet thru Base of Partially Constructed Dam
Design Flood (5 - yr) - cms : 343 _
First Stage Diversion thru Left Bank of River Section
Cofferdam . : : _ _
- Crest Elev. - m : : 1464
o Length -'m 340
Second Stage Dwers;on thru Low Level Qutlet
Cofferdam
CrestElev. - m ' : 1467
: . ‘Length - m 90
~ Intake Structure for River
- Diversion/Reservoir Bottom Qutiet
“Invert Elev. - m : 1459.5
- Cutlet Elv. -m _ 1459.0
" Size-m - 55x55
Length - m 29.5
Gate Type Fixed Wheel
Gate Size -m 55x 5.5
River Diversion Intake
Invert Elv. - m 1459.5
Closure : Concrete stoplogs
High Level Intake
Invert Elv, - m . 1487.0

- Opening Size (s sides) - m 5.5 (W) x4.0(h)
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Ne. . bescription unit

EET T LR N Ll T L L Lk L e -

A NEW POWER IHTAKE
Unwatering Quring Construction
Cirgular Cell Cofferdam

‘Steel Sheet Piles . SOM
Fill For Cells N ]
Unwatering - - s
inteke Structure
Excavation (Rock) . CM
Corcrote o
Structure cH
Gate fiouse [
Retaining Walls CH
- Access Road Surface CM
FiLU - : . [+,
Inteke Gate (4m X 4m) EA
Bulkhead {4mxém) EA
Trashrack (7m x 8.5m). EA

Electricat, Controls, Misc. LS

8 KEW POHER'fUHﬁEL-siﬂﬂENT ;
. (1.0, =4,0m, L = 1i4m)

Excavation (Rock) CH
Rockbolts o : ]
Shoterete . CR
Concrete Lining [}

Concrete Plug for Existing Tu CH

€ INTAKE FOR LOW LEVEL OUTLEY
(Rehab of Existing Inteke)
Rehab Existing Gate Ls
Replace Yrashrack L3

Quantity

2,500
16,000
:

5,900

2,230
50
780
70
14,30?

1
1
1

2,240
210
180
810
450

1
1

1,500.00
16.00
600,000.00

63,00

760.00

760.00

76000
380.00

28.00
900,000.00
400.000.00

750,000.00
1,350,000.60 -

74.00
88.00
. 380,00
760,00

760.00.

600,000.00

750,000.00

3,750,000

256,000

600,000

31,700

1,694,800

8,000

592,800

26,600
456,400
900,000
400,000

750,000

. 1,350,000

----------- aw

11,185,300

165,760

- 80,080

58,400
615,600
342,000

£00,000
750,000

" 1,350,000
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Description Unit

Quantity

..................................................... g

LO LEVEL OUTLET TUMNEL
(.0, = 4.0m, L = 280m

Excavation {Rock) (2.1
Rockbolts K
Shotcrete %,
Corcrete Lining (o]

Steel Lining (t=13mm, L=4Bm) KG

L.L.0. QUTLET STRUCTURE

Excavation (Rock) ]
“Concrete CH
Holtow Jet Valve (D=2.1m)} - EA
Butterfly valve (D=2.7m) EA

Electrical, Controls, Misc. Eq LS

D/5 CHARNEL IMPROVEMENTS

FROM NEW CUTLET TO SPILLWAY

Ctear & Grub Existing Riverbed SoM

Removal of Loose Rock near M
Spitlway Inpact Area

HOBILIZATION & CONSTRUCTION
ACCESS {lncl. Acces Shaft) LS

5,700
2,300
450
2,050
60,100

5,100

350

10,000
4800

1

tnit

Price Cost

{$4) (SH)
74,00 421,800
88,00 202,400
380.00 171,000
760.00 1,558,000
7.84 459,164
63.00 321,300
750.00 258,400

1,450,000,00 1,650,000
1,560,000,00 1,560,000

900,000,900 900, 000
1.50 15,000
28.00 134,400

3,000,000.00 3,000,000

2,812,364

" 4,489, 700

Subtotal Direct Costs

Contingencies (25X)

" TOTAL CONSTRUCTION COST

' Engineering & Administration (15%)

~ TOTAL COSTS

T-77

24,459,606

6,114,901

30,574,505 (SN)
10,191,502 (8US)

4,586,176 (%N}

35,160,681 ($H)
11,720,227 (SUS)
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Tiem » - Unit ] Cost Summary
No. Dc;cnpm Urpt Quantity Price (SN) Cost (3N) SN
A RIVER DIVERSION DURING
CONSTRUCTION (25tages)
Filt Cofferdams . | o _
First Stage M 33,000 16 . . ‘528,000
Second Stage cM 10000 16 160,000
Diversion Outlet (Thru Fisat
Stage Dam Constrostion) - _ -
Concrets - ™ 2,800 760 2,128,000
Channel Excavation ™. 6,000 .25 150,000
Bulkhesd gate _ LS 1 1,050,000 1,050,000
Stoplog (Diversion) LS 1 750,000 750,000 :
Stoplog (Tower) s 1 900,000 900,000 -
_ ' : 5,666,000
B DAM
Excavation (Rock) CM 27200 63 1,713.600
Excavalion (Common) CM 126886 $25 3,172,150
Roller-Compacted Concréte CM 133325 105 14,524,125
Concrete - Walls M 1,850 760 1,406,900
Concrete - Basin Slab M 8100 . 380 3,078,000
Foundation Treatment Ls 1 2,250,000 2250000
_ 26,143,875
C MOBILIZATION, CONSTRUCTION
ACCESS, ROAD RELOCATION,ETC. LS 12250000 2,250000 o
' 2,250,000
Sub Total Direct Costs 34,059,875
© Contigencios (20%),..(*) i 5811975
TOTAL CONSTRUCTION COST 40,871 850(5N)
13,623,950(SUS)
Engineering & Administration (15%) 6,130,778(SN)
TOTAL COSTS 47,002,628(SN)
Note: (*) Use 20% contigency since two preliminary estimates
were obtained from specialized US contraciors,
15,667,543($US) -
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0.2  BSEMIEYyLaTIO- :
(hﬁkﬁ%ﬁpﬁmﬁﬂﬁﬁﬁﬁ EHEL f;iﬁ"*)

('Umt million US$)

220,000  {7.57 x (24 ] 5)  55.2] = 144,800 kW

220,000 kW
7.5T mis
55.2m3/s

installed capacity
90% dependable flow
max, plant discharge
(2 Unit construction cost of coal-fired thermal plant is USS 1,339 /kW in 1991,
(3) Capital cost of new thermal plant s

144,800 kW x USS 1,339 /kW x 1.15 = US$ 222970

Cost - : enali - et Benelt
Year T Copisl . O&M ol Copial " O&EM Fael T 8.0
o Cost Cont Cont Cos LCost - Cost Cont )

1 1995 042 042 942
2 1996 . 942 9.42 9.42
3 L1997 9.42 240 11.82 -11.82
4 1998 : 2.55 2.55 2585
5 1999 - 255 2.55 ) . ‘ -2.55
[ 2000 2.55 2,55 LI3° - 1298 14.11 1136
7 2000 255 2.55 .43 - 1288 it {136
8 22002 - 2,55 255 L.13 12.9%8 1411 1156
9 2003 255 2.55 L3 1298 14.11 136

10 2004 255 2.35 . L13 12.9%- .11 11,56

11 2005 255 2.55 113 1208 .11 1156
12 2004 2.55 255 .13 1298 1411 - 1L56
13 2007 2.55 . 255 113 12.98 14.13 11.%6

“fa . 2008 2.55. 2.55 113 1258 1401 11.56

15 2009 2.55 255 LI13 12.98 1401 11.56

16 201 2,55 2.55 1.13 1298 14.11 11.56

17 2011 2.55 2.55 1.13 - 1298 14.11 1L56

18 2012 © 255 .55 1.13 1298 - 1411 11.56

EIRR = 18.27%
Notes: (1) Tm.ai construction cost is USS 28.25 1 10-"'6 .
-(2) During the construction, power swp is mcvmble due 10 plug concrete ifi the power wnnel, Loss of ensrgy
-is valuéd at USS 2.40 x 1006, ;
(3} O&M con for hydropower is nssumr.d A% ofupm[ cost plus existing cost of US$ 2.0 x 10%.
(4) O&M cost for coal-fired thernal plant ix sssumed at USS 0.00176 / kWh x 1.15.
{5) Fuel cost is aseumed st USS 0.0202 / kWh x 1,15,
{6) Energy autput is assumed at $0% of the past average aumtput of 621GWh dus to use of waier for slmcmg
sediment load. ] :
® o3 ﬁ‘ﬁﬁ*ﬁ#“f‘l /.1'7[3""
' (BRADERFOBR, Eh sER b?‘..ii'“) L
. {Unit i mijlion US§)
Cos _ Fenefit _ “Nel Beneln .
Year Capital " OEM "ol Cap;tal O&N Toel 7 Toial @0
) Cost Cost Cost Cost Con Cost - Cost
1 1995 9.42 942 942
2 1995 9.42 9.42 . ‘ £42
3 1997 .42 240 11.82 74.33 74.33 © 6251
4 1998 2.55 2.55 74.33 o 7433 ) V1
5 T 1999 255 2,55 74.33 o 7433 1.8
6 2000 2.55 2.55 113 12.98 .11 156
7 2001 2.55 2,55 1.13 1298 14.11 11.56
& 2002 2.55 2,55 113 1298 - 14.11 1156
9 2003 2.55 2.55 1.13 12.98 14.11 11.56

10 2004 2.55 258 .13 1298 14,84 11.5¢
11 2005 255 - 2.55 1.13 1208 14.11 1156
12 2006 2.55 255 1.13 1298 14.11 C1L56°

13 2007 255 2355 1.13 1298 14,11 1156

14 2008 2.55 255 1.13 1298 1413 1156

15 2009 ‘2.55 2,55 1.13 12.98 14.11 11.56

16 2010 2.55 2.55 1.13 1208 1411 1156

17 2011 2.55 255 113 12.98 14.11 1156

i8 012 2.55 2.55 1.13 1298 - 1411 1156

BIRR= 177.33%
Notes 1 (1) Pesk capacity for 5 hours wnh 90% dependable flow : -



% 94 HEOABREBROX v v a0~
: (Unit ; million USS)
- Lot
Year Capitsl O&M Total Revenue Balance
Cost Cost Cost
1 1998 10.25 10.25 -10.25
2 1996 1025 10.25 -10.25
3 1997 10.25 2.40 1265 <1265
4 1998 3.08 3.05 -3.05
5 1999 305 3.05 -3,05
6 2000 305 3.05 12,58 9.53
7 2001 3.05 3.05 12.58 9,53
& 2002 308 3.05 12.58 9.53
9 2003 305 3.05 12.58 9.53
10 2004 3.05 3.05 12,58 9.53
1 2008 3.05 3.08 12.58 9.53
12 2006 3.05 .05 1258 9.33
13 2007 3.05 3.05 12.58 9.53
14 2008 3.05 .05 12.58 9.53
15 2009 3.05 - 308 12.58 9.53
16 2m0 3.05 .05 12.58 9.53
17 2011 3.05 3.05 12.58 9.53
18 2012 - 3.05 3.05 1258 9.53
: : IRR = 14.05%
Notes: (1) Assuming that the oxisting dredger be repaived at USS$ 2.5 million.
(2) Revenue is assumed as follows,
Total energy gencrated 621 x 10%6 kWh
Loss by flushing : 10%
Loss by station use and by transmission ; H%
Rovenue siributable to genemating side : N

621 x 16A6 kWh x 0.9 x 0.9 x USS 0.05/kWh x 0.5 = 12.575 x 1076 kWh

#*& 95 N-EROF vy a0

{Unit : million US$)

. Cost . Accumulation

Year  Capital O&M Interest  Repayment Revenue Balance balance
Cost Cost of principal
1 - 1985 10.25 0.256 -0.256 0.256
2 1996 1025 0.769 -0.769 -1.025
3 1947 10.2% 240 1.281 -3.681 -4.706
4 1998 305 1.538 -4,588 -9.294
5 1699 3.05 1.538 -4.588 -13.881
6 2000 3.08 1.384 34075 12.58 507 -8.810
7 2001 . 3.05 1230 3075 12.58 5225 ~3.585
8 2002 205 1.076 3.075 12.58 5379 LI
g 2003 305 0923 3.075 12.58 5533 1326
10 2004 305 0.769 3.075 12.58 5.686 13.013
11 2005 3.05 0615 - 3075 12.58 5.840 18.853
12 2006 305 0.461 3.015 12.38 5994 24.846
13 2007 305 0.308 3.075 12.58 6.143 30.994
14 2008 305 0.154 3075 12.58 6301 37.295
15 J209 3.05 0 3.075 12.58 6455 43.750
i6 2010 3.05 12.58 9.530 53.280
17 2011 305 12,58 0.530 62.810
18 2012 3.05 12.58 9.530 72340
Total 3075 48,15 12.300 30.750 163.54 72340

Motes: (1) Loan with an mlcrcst reie of 5% for a tepayment period of 15 years mcludmg 5 ycergracc period.
(2) Principal is mpaid undformly over 10 years,
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" (A) Soledad Reservoir ‘ __ Mé'ésﬁred on Oct, 6'92
_ : : Measurring Points : - - o
Water “R1 . R2 R3 R4 RS ‘RI12
depth(m) ___ (ppm) __ (ppm) (ppm) (ppm) (ppm) .___(ppm)
0 e - B
2 44 B8 sm2 432 75 392
s 622 31.4 53.2 91 944 315
6 622 21 532 516 952 253
8 582 534 54.1 49.7 96.3 25.3
G0 sas 6 41 0 767 B2
12 549 03 ag4 459 os7 372
14 a9 s2 484 459 904 498
16 a4 506
18 o 518
20
Water

temperature  16.9~17.6  17.0~18.1 17.0~17.6 169~17.7 169~17.9 16.5~18.2
°C . : _

(B) Tailrace - " Measured on Oct. 6'92
_ _ Measurring Points T
Water Pl P2 P3 P4
depth (m) (ppm) __ (ppm) _ (ppm) _ (ppm)
0~2  578~639 80 - 136~151
Water _
temperature  17.1~17.6 - 20.2~20.3 - 21.8

O :

Notes:  Power plant on Oct. 6,'92 was fully operated,
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{A) Soledad Reservoir
Date : September 23, 1993
Reservoir Water Level : EL. 803.57 m (13.00) to EL.. 803.54 m (14.00)

" (1) Near Power Intake . {2 Center of Dam (3) Right Side of Dam
Depth - Temperamre Twbidity — Temperawrs Turbidity Temperatwre  Turbidity
{m) O (ppm) (%) (ppm) 0 (ppoy)
0-2 205 65.9 20.5 66,2 20.5 66.3
2-4 20,2 65.3 20.2 66.3 20.2 66.2
4-6 . 200 67.4 199 | 684 19.8 67.1
6-38 19.8 71.8 19.9 72.4 15.8 71.8
8§-10 19.8 71.6 19.8 699 19.7 725
i0-12 198 745 19.8 72.4 19.7 73.2
12 .14 19.8 73.3
14-16 19.8 73.6
16- 18 197 734

18-20 | 197 739

Notes :  Values are the average for 10 seconds.

(B) Mazatepec Powerstation
Date : September 23, 1993, 11:00t0 11:30

(1) Just upstrears of (2) Just downstream of
tailrace : tailrace
 Depth - Temperawre Turbidity — Temperamre Turbidity
() (*C} (pra) (°C) {ppm)
T6.4
0-2 213 20~ 24 20.0 ~81.1

Notes : ~ Values are the average for 10 seconds.
Power plant was operated fully on Sept. 23 and the power discharge was approximately 55 m3/s.

(C) Downstream Section of Apulco/Tecoluila River
Date : September 24, 1993, 11:00 to 14:00

(4) Bridge al Guticrrez

{1) Necaxa River near . L
junction - (2) El, Espinal {3 El.. Reinoline Zamora
Depth Temperamwre Turbidity Temperature  Turbidity Temperamure Turbidity Temperature - Turbidity
(m) ‘0 (ppm) O - (ppm) %) (ppm) (°C) (ppm)

0-2 - 247 165~174 248 221~233 244 283 -~305 242  335~356

Note: Locations (1) approx. 40 km from Mazatepec and 75 km from the estuary
. (2) approx. 68 km from the estuary

(3) approx. 40 km from the estuary

(4) approx. 13 km from the esiuary
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