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FIGURE LiST

Fig, I-1 Location Map for Topographic Survey
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-1 Performance at Generating End

CEDELCA CEDENAR Total
Maximum Generated Energy Load | Maximum Generated Energy Load | Maximum Generated Energy Load
demand energy growth  Factor demand energy growth  Factor | demand energy growth  Factor
rate rate rate
Year (MW) {GWh) % (% (MW) (GWh) (% % (MW) (GWh) % @
1966 8.2 41.9 11.4 58.3 9.3 48.4 21,0 59.4 17.5 90.3 16.2 58.9
1967 8.4 44.6 6.3 60.6 9.3 47.5 -1.8 58.3 17.7 92.1 2,3 59,4
-CEDELCA power system was interconnected
1968 8.9 47.6 6.5 61.1 9.4 47.7 0.2 87.9 18.3 95,1 3.3 59,3 with CEDENAR system in 1968
1969 11.4 51.2 7.3 51.3 20.0 61.7 29,3 35.2 31.4 105,9 11.3 18,5 -Rio Mayo P.S. was put in service in
September, 1969
1970 12.3 61.8 20.8 57.4 18.8 85.7 39.0 52,0 29.2 147.5 39.3 57.7
1971 13.1 66.7 7.8 58.1 19.4 103.6 20.9 61.0 32.5 170.3 15.5 59.8
1972 13.9 70.3 2.4 57.7 26.8 133.1 28,5 96.7 40.7 203.4 19.4 57.0 -CEDELCA and CEDENAR power systems
inte nected with the tral
(69. 8) (53, 5) (130. 1) (53.4) (199.9) (53.4) :’e"e tntercon wi central power
ystem in 1973
1973 14.9 82.8 17.8 63.4 27.8 133.3 0.2 54.7 42,7 216.1 6.2 57.8
(82. 6} {63.7) (144. B) (52, 8) (227.4) {56.2)
1974 14.8 120.8 45.9 93.1 31.3 147.7 10,8 53.9 46.1 268.5 24,2 66.5
(102.0) {61.3) (162, 7) {63.2) (264.7) (56, 1)
1975 19.0 164.7 36.3 98.9 34.9 164.9 11.56 53.9 53.9 329.6 22.7 69.8 -Florida No.2 P.S. was put in service in
0.9 November, 1975
(111.3) (55.2) (182.5) {48.,5) (293. 8) (50.9)
1976 23.0 129.8 21,2 64.4 42,9 184,0 11.6 48,9 65.9 313.8 -4,8 54,3
(120,86) (53.4) (182.7 {43.6) (ggi.g) o1 (Z;.g) -g:i:;esbsubsta:;)iotn :}r:s :.;tercan;f;:tlfg with
. 2,7 55.8 47.8 184.9 0.5 44.2 73.6 . -0. . atambuco substation throug
1977 2.8 126.3 transmission line in December, 1975
Annual
growth
rate(%)
66 - 71 9.8 9.7 - - 15.8 16.4 - - 13,2 13.5 - -
9.9 (10.1) Figures in parenthesis indicate
(10.4) 6.2 1(0' ) _ 14.6 10.6 - - the value except for the energy
71 - 77 11,9 11.2 - = 16. 1 - sold to other electric power companies




-2

Performance at Customers End

CEDELCA
CEDENAR Total
(&) (B) © (D}
Generated Residen~ Commer- Indust Official Street Oth Subtotal Lo & ) © ) @
- - - clals ee ers ubto S8 G -
energy  tials olals Plal tghtt oo enerated Residen- Commer-  Indust- Officials Street Others Subtotal Loss Energy Loss
Year (GWh)  (GWh) {GWh)  (GWh) (GWh) (Gwhl;g (GWh) (GWh) @ ¥ energy  tals clals rial lighting factor | demand  factor
(GWh)  (GWh) (GWh) {GWh) {GWh) (GWh) {Gwh) {GWh) (% (GWh) (%)
1966 41.9 21.4 3.5 3.0 » . - L]
2.8 L5 3242 23.2 48.4 27.2 - 4,5 1.1 2,7 - 35.5 26.7 67.7 25.0
1967 44.6 22.3 a5 . . . - .
3 3.1 3.0 1.5 33.4 25,1 47.5 27.4 - 4.3 1.1 2.6 - 35.4 25,5 68.8 25,3
9 . - L] . -
1968 47.6 22,5 3.4 3.4 2.9 1.5 33.7 29,2 47,7 27.5 1.1 3.8 1,3 2.4 - 36.1 24,3 69.8 26.6
1963 51.2 24,1 3.7 2.9 3.0 1.5 - 35.2 31,3 61,7 29,2 8.5 5.8 1.8 2.4 - 45.5 26.3 80,7 23.8
1970 €1.8 28,6 4,4 3.1 3.6 2,5 - 42,2 31.7 85.7 43.3 8.4 9.2 3.2 2,8 - 67.9 20.8 110.1 25.4
1971 66.7 32.5 4.6 2,9 4.4 3.5 - 47.9 28,2 103.6 53.4 11,1 9.3 5.4 3.0 - 82,2 20.7 130,1 23.6
1972 70.3 34.3 5.0 3.0 4.6 3.6 - 50.5 8.2 133.1 87.7 10,7 9,4 5.6 3.4 - 86.8 34.8 137.3 32.5
{69.8) (56.1) (130.1) (95.3) {152.4)
1973 82.8 39,0 5.8 2.6 5.2 3.5 13.0 69.1 16,5 133.3 64.2 11,2 10,1 6.2 3.6 3.2 98.5 26.1 167.6 22.4
{82.6) (64.3) (144, 8) (100.1) {164.4)
1974 120,8 44.9 6.5 2.8 6.3 3.8 38.2 102.5 13.1 147.7 68,4 11.9 9,8 6.2 3.8 2.9 103.0 30.3 205.5 23.5
(102.0) (70.7) {162,7) {111.6) {182.3)
1975 164.7 50.6 6.5 2,5 6.7 4.4 62.7 133.4 19.0 164,95 79.1 12.8 9.3 6.3 4.1 2,2 113.8 31.0 247,2 25.0
(111, 3) {78.1}) (182, 5) {123.0) (201.1)
1976 129.8 57.6 6.8 3.4 5.9 4.4 1B.5 96,6 25.6 184.0 89,3 12,6 9.2 6.6 5.3 1.5 124,.5 az.3 221.1 20.5
{120, 6) {86.2) 182.7) {125.,2) 211.4)
1977 126.3 60.2 7.0 3.9 8.3 6.8 5.7 91.9 27.2 184.9 92,3 11,1 8.9 6.6 6.3 2,2 127.4 3l.1 219.3 29.5
Annual
growth
rate(%)
'66 - '71 9.7 8.7 5.6 0.1 9.6 18.5 - 8.3 - 16.4 14,4 - 15,6 37.5 2.1 - 18.3 - 14,0 -
(7.3) {8:4)
(10.4) (10.3) 9.9}
1-7 11,2 10.8 7.2 5.1 11.2 1.7 - 11.5 - 10.2 9.5 0.0 0.1 3.4 13.2 - 77 - 9.1 -
Note: (1) (B) & (E): Energy sold to other electric power companies
@ o & -El x0
(3) Figures in parenthesis indicate the value except for the energy sold to other electric power companles






-3 General Information (1970-1977): CEDELCA

NUMERO DE SUSCRIPTORES FACTURADOS

Alumbrado Otras

Ano Residencial Comercial Industrial Oficial Publico Empresas Varios Total
1970 18874 1243 99 434 14 - 1 20665
1971 19775 1361 104 481 16 - 21 21758
1972 20615 1497 106 209 18 - 8 22753
1973 22159 1665 105 562 22 1 10 24524
1974 24008 1719 125 586 27 1 26 26492
1975 26699 1737 129 658 27 1 20 29271
1976 28403 1660 145 692 28 1 45 30974
1977 29309 1528 164 703 34 - 84 31822
Crec.% 6.49 2,99 T.48 7.13 13.51 - 88.32 6.36

MWh VENDIDOS

Alembrado Qfras

Ano Residencial Comercial Industrial  Oficial Publico Empresas Varios Total
1970 28620 4224 3056 5069 1085 - 131 42185
1971 32629 4596 2918 4449 3527 . = 52 458064
1972 34294 4991 2967 4646 3618 - 114 50630
1973 39012 5777 2572 5246 3524 12961 39 69131
1974 44868 6484 2808 6308 3842 38108 49 1024867
1975 50703 6491 2545 6676 4409 62660 18 135502
1976 b7597 6848 3441 5949 4109 37865 457 116266
1977 60231 7018 3914 8338 6771 5500 240 92012
Crec,% 11,22 7.52 3.60 7.37 29,90 -19.29 9,03 11,79

VALOR DE LA ENERGIA VENDIDA (MILES DE PESOS)

Alumbrado  Otras
Aflo  Residencial Comercial Industrial  Offeial Publico Empresas Varios ‘Total

1970 4505 671 454 745 89 - 20 6484
1971 5559 813 490 861 367 - 22 8112
1972 7021 1109 552 1050 400 - 3% 10171
1973 9544 1658 523 1210 406 1919 31 15291
1974 12619 2157 681 1400 445 5640 27 22969
1975 17896 28956 1264 2111 599 14013 45 38823
1976 25553 3937 2097 28486 721 3613 408 39175
1977 40242 5604 2969 4312 2411 1091 167 56796
Crec.% 36,73 35.42 30.77 28.51 60.21 -13.17 35,42  36.35




-4

General Information {1970-1977):

CEDENAR

NUMERO DE SUSCRIPTORES FACTURADOS

Alumbradoe Otras
Afio  TResidencial Comercial Industrial Oficial Publico Empresas Varios  ‘Total
1970 26653 2711 423 347 25 1 - 30160
191 28281 2840 475 407 27 1 - 32031
1972 33060 2803 502 462 20 1 - 36848
1973 32236 2855 546 474 30 1 - 36142
1974 34296 3191 580 431 32 1 - 38531
1975 40402 3019 596 479 38 1 - 44535
1976 44384 3069 590 499 58 1 - 48601
1977 48438 2869 524 515 54 2 - 52402
Cree. % 8.91 0.81 3.11 5.80 11.63 10,41 - 8.21

MWh VENDIDOS

Alumbrado Ofras
Afo  Residencial Comercial Industrial Oficial Publico Empresas Varios  Total
1970 43469 9290 9100 6100 2869 11160 - 81988
1971 53373 11050 9256 5425 3245 16473 - 98822
1972 27746 10711 9390 5593 3390 16885 - 1037156
1973 64179 11209 10065 6238 3638 3210 - 98539
1974 68387 11505 9755 6201 3818 2934 - 103000
1975 79075 12788 9192 6249 4141 2185 - 113630
1976 89600 12631 9167 6640 5258 1519 - 124815
1977 92310 11100 8888 6599 6289 2213 - 127399
Crec.%  11.36 2,58 -0,34 1.13 11.86 -20,64 - 6.50

VALOR DE LA ENERGIA VENDIDA (MILES DE PESQS)

Alumbrado Ofras
Aflo Residencial Comercial Industrial Oficial Publico Empresas Varios Total
1970 6364 1422 1271 458 241 1173 - 10929
1971 9837 2752 1805 1028 342 1903 - 17667
1972 12352 2870 2090 1104 384 1872 - 20672
1973 14750 3126 2314 1332 445 362 - 22329
1974 17468 4095 2554 1440 606 313 - 26476
1975 26420 6286 4689 2306 1250 240 - 41231
1976 38659 7679 6103 3233 2103 303 - 58120
1977 56189 10025 7245 4310 3931 780 - 82480
Crec.% 36.50 32,18 28.23 37.75 49,01 -5.66 - 33.47




-5 Poputation

Unit: Thousand persons

{A) (B}
Entire
Cauca Narizo Sub-total Country (A)/(B) x 100

1964 607.2 705.6 1,312.8  17,484.5 7.5
1965 623.3 729.2 1,352.5 18,107.8 7.5
1966 636.2 748.2 1,384.4 18,611.4 7.5
1967 643.4 767.7 1,411.1 19,129.1 7.4
1968 662.9 T87.7 1,450.6 19,661.1 T4
1969 676.7 808.3 1,485.0 20,207.9 T.4
1970 690.7 829.3 1,520.0 20,770.0 7.3
1971 705.0 850.9 1,555.9 21,347.7 7.3
1972 719.6 873.1 1,592,7 21,941.5 7.3
1973 734.6 895.9 1,630,5 22,551.8 7.2
1974 749.8 919.3 1,669.2 23,179.1 7.2
1975 765.3 943,2 1,708.5 23,823.7 7.2
1976 781.2 967.8 1,749.0 24,486.4 7.2
1977 797.4 993.1 1,790.5 25,167.5 7.1
1978 813.9 1,018.9 1,832.8 25,867.5 7.1
1979 830.8 1,072.8 1,903.6 26,586.9 7.1
1980 848,0 1,100.7 1,948.7 27,326.5 7.1
1981 865, 6 1,129.3 1,994,9 28,086.5 T.1
Increase(%)

64 - 173 2.1 2.7 2.4 2.9 -
73 - 81 2.1 2,9 2,8 2.8 -
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TABLE LIST

Table III -1 Trend in Gross Domestie Preduct

Table III - 2 Composition of Gross Domestic Product
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ARBEELREL, BHEZFOFTRLCEYD, EFERAH ( Instituto de Fomento Industrial),
Glaatt (ECOPETROL) # 8B L, HA¥TIHRHRMOBRC VAALES, 24T AEM
ez, &6, %M, GHEMPIKERZHEFLTWE, —F, REHBMAoKBEEEORETH
HE~ORBEREY D, #E, A, R BEHEZEPREDLTV S,

coiRe, TTRBAKEEO AL KPFFERS b, BEOCIMENMO GDP F4HE 11960
£017.3 % 4.0%LED, TTEOENE 14 % B, 2, (1977 FOMBHM O HE» &
Flikopz—e—flSEBLAADHENCETLAIO TS5 ) BRI TEHIC 19604
O 34.1 %55 1977TEIE 25.8 %~ ILTwd, (2—e—fMEoElES2thdIbice
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Table Il — 14 GDP @ 1970 {ELIEO#B %, Table M- 2 € GDP OMMIAMERL % RT,

Table 1111 Trend in Gross Domestic Praduct
Year GDP Real Economic
106 Col. $ Growth Rate (%)
1971 40,605 5.5
1972 43,307 6.7
1973 46,602 7.2
1974 49,632 6.5
1975 52,604 5.3
1876 56,812 8.0
1977 59,653 5.0

Note: Price in 1958 = 100

Source: Banco de la Repiblica
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Table [Il-2 Composition of Gross Domestic Product

196¢ 197¢ 1975 1977
Agriculture 34.1 28.6 29.2 25.8
Mining 3.9 2.1 1.3 1.1
Manufacturing 17.3 17.5 21.3 18.7
Caonstruction 3.6 5.8 5.1 4.2
Electricity, Gas, Water Supply 0.9 1,5 1.2 1.8
Transportation & Communication 6.6 7.4 6.1 8.8
Foreign Trade 15.7 17.3 18.1 -
Admimstration, Defense 5.5 6.9 6.8 -
Others 12,4 13.2 10.9 -
Total 100. ¢ 100.0 100.0 100,0

77 EO a0 v e TERERWEKS KL, 2 - —OhBAROFErEROR#IEL D,
WEELBE, ARRLPLOCHOLER, K 5832 L, MEOXERDOEESTE
Th ik ORAREE(BERHEEEIRS.0%EE D, T6EOBO0NETE, o

10-2-8 HT i~ L, arxc TEERRROBMBERALI v 7L —v 4 T 1977
EOHEEDMLARD 22.2 YTHED 27.2 %W TE L A00, BFNEE® 10 % #EH
TE &, Ko

AREREEL, 7 - - OBBMRSAKBICHEBL2A2® 1977 £XiL 1,829 BFU.S o
KFELad, TLcHmEmKcSDh 1978 £6 Akt 2,107 EFU.SPACE Lk,

COLSI 7T FOa 0 v e TEARFKE, 7~ -HBHOFWICXL bABBARERL 25,
TBES 7 — e —GESRB ERBTEETH L L, BFEELRDCHUMLALLOLEBEbA
BAEBLHFELERB (ERBEE) 3 6.8 ~84%EFMINTNE,
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A
(1+5) (1+0)"7

1

3L, EMlO1 7 vEERe bthil, FEREMEEROLEFIER D,

ACIH £ (14e)™

(1+%)(1+:)“”‘

T, A7 VvELEBLAHCOFETHAO nEHIC L 2BIMMRHESHE Se i

kA TERbEIN D,
#1448 EHoiEH 2 34FH
A(v+%) A(1+§)(1+e) A(y+§)(1+ey
Se = . + + .
(14 3) (1+3) (1+1) (14 5) (140
niEH
A(rk%)(1+ef”
+ .......... -
(1+%)(1+.)”“
ACI+$) (1+ 0 ((1+1) "= (1+e)™)
== X
(y+%) (1+0)" % (1-¢e)
fHL 1=e¢ OBE
Se = nA AL 1 =e OBHE

V2 BERSLIUVBRHEFROAAME
EOBRCHTLMEEALL, A7 vEEre T hid nFHT HERMEE A0 BRD
tebina,

An = A(1+e)"
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%Lﬂﬂ%&n&Tnﬁrﬁm%®¢wﬁmﬁﬁﬁﬁxﬂmoarba&ao

A t+e)”

A= n t
(1+0) (1+ 3D

N3 ZEl® 12 20BSORMER

1979 | 1980 ) 198} ieg8? 1983 | 1984 | 1985

|
.

—— e —

Presant Value Complete '
resonl Valu Ist  2nd  3rd  4th Sth e B1h
year year ysor  year year year

V.31 REXHRER
1 EHRR (103 USH)
AED (e=T% i=12%)
1981 48 ¢ 1,744 ( 140.07 ¥/ (1+0.12)* (14+0.06 ) = 1,502
1982 4 @ 7,546 (14+0.07) ., (1+0.12)* (1+0.06) = 6,207
19834 : 9,606 (1+0.07)/ (1+0.12) (1-+0.06) = 7,548
1984 4 - 8,546 (1+0.07) / (1+0.12) (1+0.06) = 5,420
21,677
REZF (e=10% i=12%)
1981 &£ 1 1,741 (1+40.1) / (1+40.12) (14+0.06) = 1,585
19824 1 4,677 (1+0.1) / (1+40.12) (1-+0.06) = 4,180
198348 1 5,612 (14+0.1) / (1+0.12) (1-+0.06) = 4,924
1984 % 1 6,677 (140.1)° / (1+0.12)° (1+0.06 ) = 5,759
16,448
g 21,677 + 16,448 = 38,115
(2) BEHERER (103 US$)
1985 EhRMBREDO L & b
AED: A=AN(1+e) = 1,108 (140.07 ) = 1,663
HEZ: A=A(1+e)= 962(14+0,10) = 1,705
AEG (e=7%)

1,863 (14+0.035) ><(1+o.12)[(1+0.1:z)"°-(1-;-0.07)”)

Se =
(140.06) (140.12)° (1+0,12)%(0.12 ~ 0.07)
290.68

I

822.6 X

= 16,548
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RES (e=10%)

So = 1,705 (1+40.05) (1+40.22) ((1+0.12 )*°— ( 1-+0.10 )
(1-+0.06) (1+0.12) (14+0.12)® (0.12—0.10)
192.2
= 855.6 X =
s 7g = 28,451

&% 16,548 + 28,451 = 44,999
(3) BT HH (103 Usy)

1979 | 1980 |-vrv.-t.ee. 1985 |+-vrocannans, 2007 | 2008 | 2009 | 2010
| 6 lyagrs 1
! - | | | |
‘ | N R O
| : | { ¢ '
I 1 ] ]
| 1 1 5
| ] 1 1 !
05 year ! ! : ! H
! 6th year 281h year 30th year
! , 29 th year 31th year
l Completa | | ’ |
| !
ERERX
552 W at

2007 48 1,195 1,993 3,188
2008 4 6,037 3,742 9,779
2009 4 7,684 4,490 12,174
2010 4 7,038 4,742 11,780
21,954 14,967 36,921
AR (e=1T%)
2007 4 1,195 (1+40.07)%/ (1+0.12)*(1+0.06) = 314
2008 4 6,037 (1+0.07)%/ (1-4+0.12)°(140.06) = 1,515
200948 : 7,684 (1+40.07 )% (1+0.12)*(1+0.06) = 1,842
201048 : 7,038 (1+40.07)"/ (1+4+0.12)"(1+0.06) = 1,612
5,283

RESL (e=10%)
2007 4 11,993 (1+0.10)%7 (1-+0.12)®(1+0.06) = 1,135
2008 4F ¢ 3,742 (140.10)*%/ (1+40.12)°(1+0.06) = 2,093
2009 £ : 4,490 (1+40.10)°/ (1+0.12)°(1+40.06) = 2,467

2010 48 : 4,742 (14+0.10)/ (1-4+0.12)"(1+0.06 ) = 2,559
8,254
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&3t 5,283+ 8,254 = 13,537
W) M RoEE (108 USH)
2,232 (1+0.035) (140.12) ((1+0.12)*— (1+0.07)%)

Se = T130.06) (1+0.12) (1+0.12)°(0.12-0.07)
290, 68
= £22-0% — 92,208
1,104 X 14.45 .

B 1970 EOBRHRME 1,487 X 10° USS
A=A (140.07)*=1,487 ( 1+ 0,07 )° = 2,232
85 (D+@+3+ 0= 38,125+ 44,999+ 13,537 + 22,208 = 118,869

V.3.2 Julumito XHEBH
W EEE (103 US$)
WD (e=1T% i=12%)

1979 | 1980 | 1981 (982 | 1983 | 1984 | 1985

! l
t 1

| [}

| 1 i :
Presant Value : |
[}

| | |
Ist 2nd 3rd 4ih 5th 6th

P ——
—— s o ——

yeor yeor yeor yaar yaar year
1979 4 0
1980 4 571 (140.07) / (14+0.12) (140.06 ) = 515
1981 4 149 (140.07)/ (1+40.12 *(14+0.06 ) = 128

1982 48 10,587 (140.07) ./ (140,12 ¥(14+0.06) = 8,708
1983 5 18,695 (140.07Y .,/ (1+0.,12)»(14+0.06) = 14,690
1984 & 10,559 {(140.07Y ,/ (1+0.12)(140.06 ) = 7,932

31,973
RES (e=10% 1=12%)
1979 4 139 / (140.06) = 131
1980 4 0

1981 48 1,554 (1401 ./ (1+0.12)3(140.06) = 1,415
1982 4 9,192 (1+0.1)*/ (140.12»(1+0.06) = 8,215
1983 4 9,709 (14+0.1)/ (140.12)»*(1+0.06) = 8,519
1984 4 5,975 (14+0.1Y ./ (14+0.12Y(1+0.06 ) = 5,154

23,434
A8 31,973 + 23,434 = 55,407
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@ BEERR (103 USY)
1985 EPRMEHRE RO L+ D TH B,
AES A=A (1+e) = 347 (1+0.07 ) = 521
ARS A=A (1+e = 389 (140.10 Y = 689
HEF (e=T7%)

Se = 521 (140.085) ~  (140.12) {(1+0.12)*—(1+0.07)®]
(1+0.06) (1+0.12) (14+0.12)¥(0.12—0.07 )
290.68
= 257.7TX —"— = 5,
14.45 3,184

HED (e=10%)

Se = 689 ( 1+0.05) « (140.12) ((140.12)°—(14+0.1)")
(14+0.06) (140.12F (1+0.12)°(0.12—-0.1)
192.2
= 345.7 X —— = 11,495

&8 5,184+ 11,495= 16,679
3 wHEFE (103 Usy)

1979 1980 ersasaasras |98BE -reveevns o vuea - -eannl 2008 2009 2010
|- { [ ] |
[ -={- 1
! © yeors ! 25 ysors ! ! !
; | ! : i i
| ! : ! ! 1
1 : 1 i
1 ] t |
O Syear ! I ! ‘
! 29th yeor 3ith r
: 6th year Iy ¢ Oth, yeor . yea
! 1 ] |
1
Present Value Complete i i !
| ]
SEHE B ST Y
A 5 21 &
2008 4 1,018 42 1,060
2009 4E 7,875 380 8,255
2010 4E 4,259 779 5,038
&t 13,152 1,201 14,353

AES (e=T%)
20084 : 1,018 (140.07)®/ (1+40.12)*(1+0.06) = 255
2009 4 : 7,875 (140.07)/ (14+0.12)° (1+0.06) = 1,888
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20104E : 4,259 (1+0.07)"/ (1+0.12 ) (1+0.06) = 975

3,118
HIES (e=10%)

20084 : 42 (1+40.1)*/ (1+0.,12)*(1+0.06) =23

20094 : 380 (14+0.1)°/ (1+40.12)®(1+0.06 ) = 209

20004 779 (140.1)"/ (1+40.12)*(1+40.06) = 420
652

gt 3,118+ 652=3,770
&&  (W+(@+3)= 55,407+ 16,679+ 3,770 = 75,856
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V-1 RUN-OFF DURATION

(1) Malvasa Gauging Station (Catchment Area 35 Km2)

(Unit: m3/sec)

35 95 185 295 355
Year Max. days days days days days Min, Mean

1962 27.53  8.52  3.97 2,52  1.44 0,92 0.85  3.89
1963 16,52  5.04 3,12 2,02 1,56 1,21  0.96  2.83
1964 16,57 7.67  4.79 2,68 1,12  0.59 0,54 3,50
1965 28.26  B.93  4.87 3,00 1.85 0.96 0.85 4,15
1966 36.22 8.41 3,91 1.80 1.12  0.79  0.62 3,72
1967 28.60 10.00  3.97  2.32  1.68  1.02  0.85 4,10
1968 24,88 17.56 5,04  2.29 1.3l 0,88 0.77 5,28
1969 13.63 6,72  3.88 2,02 1,24 0.68 0,49 2,99
1970 16,83  7.60  5.47  3.3¢  2.02 0.64  D0.40 4,12
1971 21.48  6.94 4,19  2.80 2,07 1.34 1,00  3.78
1972 33,44 6,82  3.66  2.53 1,90  1.38 1,00 3,52
1973 16.71  6.49 3,39  2.2¢4 1,27  0.83 0,74  2.94
1974 34,81  5.39  3.52  2.59 2,13 1,27 1,04 3,25
1975 17.53 8,13  5.64 3.45 2.24 1,09 1,00 4,31
1976 28.76  7.50  4.41 2,63  2.08 1.40  0.66  3.87

Average - 8.11 4.26 5.55 1.67 0.99 - 3.75
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Run-Off Duration Curve Malvasa Gauging Station ( Catchment Area 35 Km?)

1962 .---- 1966

200

fUmir  m%sac)
P BT 1363 1964 1953 1966
Mar prsy | e sz 16 57 2826 | 3622
1 as2 | so04 767 893 84
'nk 95 o7 3z 478 487 am
* :! 183 282 202 268 100 1en
=\ 275 144 156 112 183 112
:n -t LET) pg2 121 085 096 07s
'ul Min. _08s | o9 os54 085 o062
\ €6 Mean 3o | 283 3so a3 arz
i‘ll ‘/ //
oo ==

{1-2

355

Run-Otf Duration Curve Malvasa Gauging Station {Catchment Area 35 Km?)

1967 - 1971

ttinir o meech

Pl T 1988 1969 1870 1971

Max 2860 | 2488 | ixes 1683 | 2t am

s 10 o 1756 672 7 60 684

93 301 504 388 sa7 419

183 232 225 202 334 280

273 1 68 13 124 202 207

\l £ 1 02 [«].:] [+] ] 064 134
b Min, 003 orr 045 LED) 100
Meon 410 528 298 412 378

bl
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Run-Off Duration Curve Malvasa Gauging Station {Catchment Area 35 Km?)

1972 -—-- 1976

20
i [Umr + msec)
Doy 72 1973 1974 1975 1976
A Maz 3344 16 7 3481 1753 2676
as 582 & 49 539 813 750
- 93 168 i 132 564 4 4
185 253 224 239 143 263
3 278 150 127 213 224 203
i_ 334 118 [-}:} ) P27 109 | 40
- Min 100 074 1 D4 100 066
H Mean 392 294 328 A3 3 8t
5
ax
10
3
e —
---""---—-__ - e
--—_--"'"""-‘---u----
eo 35 98 183 275 335
Days




(2) DPte. Carrelera Gauging Station (Catchment Area 38Km2)

{Unit: m3/ sec)

35 95 185 275 355
Year Max. days days days days days Min. Mean
1962  4.96 2,02 1.46 1.13 0.83 0.45 0.40 1,28
1963  4.22 2,42 1.81 1.29 0.86 0.37 0.32 1.4
1964  3.84 2.07 1.58 1.16 0.86 0.56 0.48 1,33
1965  3.99 2,13 1.47 0.94 0.64 0.36 0.28 1.17
1966  0.96 3.42 1.33 0.99 0,73 0.53 0.40 1.53
1967 5,93 2.30 1.76 1,40 1,02 0.43 0.38 1.45
1968 3.75 2,18 1.61 1.22 0.98 0.58 0,50 1.35
1969  3.90 2,19 1,71 1.20 0.83 0.36 0.31 1,32
1976 4.65  1.83 1.29 0.90 0.29 0.15 0.12 0.90
1971  3.65 1,87 1,34 - 0.86 0.44 0.17 0.12 0.98
1972  6.74 0,91 0.72 0.53 0.33 0.17 0.15 0.58
1973 4.37 1,59 1,03 0,53 0.33 0.23 0.19 0.79
1974  5.50 1.61 1.19 0.59 0.27 0.16 0.16 0,79
1975 5,53 2,06 1.17 0.76 0.45 0.30 0.28 1.00
1976 4.890 1,92 1.24 0.76 0.44 0.14 0.10 0.94
Average - 2.03 1.38 0.95 0.62 0.33 - 1.12




Run = 011 _{mruec)

Run = O {mtsa)

{2)-1

Run-Off Duration Curve Pte. Carretera Gauging Station {Catchment Area 38 Km?)

1962 ..~ 1966

funir - mbseec)
oo | 1362 | 1963 1964 | 1368 1966
Mox 496 | 422 184 | 393 B 9k
38 202 | 242 2 07 213 382
T taé ' 81 158 14z 133
8% V13 + 29 V16 094 [ £ ]
278 o83 | oes 086! o064 ara
LELS oas | o 3z 9_ss 936 o353
Min c40l o032 a4« D28 040
Mean »28 ra) ) 3 117 153

]
|
° 35 55 183 P 10
Dﬂll
{2)-2  Run-Off Duration Curve Pte. Carretera Gauging Station (Catchment Area 38 Km?)
1967 -~ 1971
A D
(Umt_+ Yeec]
par e | 1oe7 | 1968 1969 1970 1971
Max 593 373 3 oo 4 6% 3 6%
s 230 218 219 83 " BY
95 176 1 61 171 1 29 ) 34
[1:}) 1 40 122 120 © 50 0 86
219 {02 O 98 [«:}] 0 25 D A4
355, QA3 [+JE-1:) 0 36 013 o7
Min. D 18 o 50 [sI-T] 0.2 o 2
Maan 1 AS | 38 132 0 30 © 98
| it T
P T v
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{2)-3  Run-Off Duration Curve Pte, Carretera Gauging Station (Catchment Area 38 Km?)

1972 we-ee 1976
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| por ot | verz | a5 | io7e 1975 | 1916
. Mos, 674 | 4ar 5 50 553 | 490
' 35 a ot L) &1 206 Loz
. | 38 o722 03 119 137 | w2
3 I 1a5 o33 | o513 o3| orel aze
v 278 033 | o033 o 27 oas | 0 aa
il ’ 385 otz ! a2y 016 030 | o s
H | Man, o015 | o9 0186 oz | ao
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(5)

MONTHLY AVERAGE RUN-OFF

Gauging Station Catchment Area (Km?2) Recording Period

dulumito 939.0 Jan. 1962 - Dec. 1976
Malvasa 35.0 May 1961 - Deec. 1876
Pte, Carretera 38.0 Jan. 1962 - Dec. 1976
Palace 204.0 dan. 1974 - Dec. 1976
Salvajina 3,830.0 dan. 1962 - Dec. 1976
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1)
(2
3)
4

(5)

Gauging Station

Julumito
Malvasa
Pte, Carretera

Salvajina

Palace

V-3 DAILY RUN-OFF

Catchment Area (Km2)

Recording Period

939.0
35.0
38.0

3,830.0

204.,0

Jan. 1962 - Dec, 1976
Jan. 1962 - Dec. 1976
Jan, 1962 - Dec. 1976

Jan. 1962 - Dec, 1970
Jdan. 1975 - Dec. 19768

Jan, 1974 - Dee, 1975
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