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Table 3-1  Existing Power Plants in “EEQ" _S.A;

Augnst, 1968

At | | o | Yool
Hydraulic Plants
Guapulo 920 3 200 1905
I 320 1919
Los Chillos 1,760 2 880 1922
Guangopolo 9,400 2 1,700 1 937
2 2,000 1946
! 2,000 1953
Cumbaya lst stage 20,000 2 10,000 1961
Cumbaya 2nd stage 20,000 2 10,000 1967
Sub-total 52,080 5
Thermal Plant _
© Central Diesel 7845 3 270 1958
2 500 1958
2 1,000 1959
3 325 1960 .
2 200 1960
2 330 196b_
2 | 1,000 1967
Sub-total 7,845 16 ' —
Tot‘al .59,925
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al August - 1968

V.q.ll'agel .Nam.e of'. Line - L?:glﬁkm :]:[gl;i;uitsdlj;zl:;;rts Conductor

4 6 K | Cumbaya 6.2 | = 2 35 |ACSR477.MCM

46K Ggaﬁgapélo #1] 68 | 1 47 |Copper 1/O0AWG

46K | Guangopolo % 2 6.8 1 43 |ACSR 3/0 AWG

‘2 2 KV | Machachi - lo2nt S v | 350 |ACSR 3.0 AWG
: 22 K L‘os-thllos | 19.5 ' i _ _ 18 7 Oopper 1 AWGQ
22k | pite | o1w7 | 1 100  |Alrminuml,0AWG
6.3 K Gﬁfap'u'lo ] os1o | 2 | 172 |Goppel #4 AWG

Note
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B3
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-~ Table 3-3  Existing Distribution Substation -

August, 1968

‘Name or Nu'mber" - | . Voltage Installed Number of Distribution
 of Substation - - Kv Capacity KVA Circuit in Service
Hospitalillo ' 22/6.3 1,000 ol
Argela | 2263 1,000 ]
“La Tola (Old No. 3) 22/4.16/2.3 2,500 2
EiRecreo | 22/4.16/2.3 3,000 X
Ne.2 | 22416023 4,000 3
CNezt | oes 4,000 2
No.6 o 46/6.3 16,250 6
No.8 | a6/63 | 6250 - | 6
No.9 . o 46/6.3 | 16,250 s
No.1o . S| 46/63 | 6250 2
No.12 46063 | 6250x2 s
No.l4 | as63 | 6250 4
No.t6 | as/e3 | eps0 | 3
No17 | ags63 4000 | 4
Total [ | e8s00
S ‘ :Sub's:t.ation-“Ei Recre_b_’_’. bélongﬁ to a local industry.

Table_3-4 Existing Subtransmission Lines

 August, 1968

: R Nanié o | | Voltage Length in km
EastbusNo.2' . | eexv | 820
 Taps to distribution substations 46 KV 363 -
_Wesg bus Nq..ll - | . .' _ 46 KV 11.0
: ._:Taps_io‘.d'i._strib-u'tion'_subs't'atio'ns. _. : 22 KV | _ 5.30
Total : ;‘ g . o . 28.]3.
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o Table 3 -7 P.r'oject under Construction and Planning

August , 1 96 8

Name ot project| Copty” | Monker | Sy Yoot
;
" Hydraul ic Plants - | ‘ .

Pasochoa 4,500 | 2 2250 1,970

Nayon .~ | 30000 |. 2 | 15000| 1072
Thermal Plant o
Central Diesel. 2,000 2 1,000 1,968
Total ~ | 36500 |
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T .Tablé_3-l'2' Fdrééast 6f Class ““A™ Demand .7

Year Pbptﬁjiétsic:)r:i:. 'N_ur.nb_er of MWh per ~ Energy Demand
. - : subscribers subscriber - MWh
1968 1  - 43 3,850 64,690 167 107,300
1565-1'_'- f 50_5,58__6 '. ;57,‘92:0 - 174 118,200
1970 - - 528,090 71,320 1.81 129,100
1971 551,160 74,880 189 141,500

- .‘1972_" | j575','12'o' 78,630 196 154,100
1973 "’59"9,900_'- o -"_82,560 2.05 169,200
1974 625590 '7  ..86.,690_ '_2.13 18_4,600
1975 652290 | 91,000 2.2 202,100
i976 680,13_0_ 95,570 232 221,700
1977 769,160 1 100350 241 241,800

Annual rate 435% - 5.0% 4.2% 9.45%

Note: (1)

Tl "de Piamfxcacwn

O

“ figures for December of each year. -

;P'opu'lation forecast was obtained from publications of .
- “Division de Estadisticas y Censos” of Junta Nacional -

The number of subscrlbers and popuIatlon are estxmated

e
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(2 Class— BOTEBEEE (Industrial)
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Table 3 —1 3 Forecast of Class ’B"’Dani'a_nd

Year Energy Dmmr%ih) _ A?‘;‘;ilbf;weragé o _Remé:—_ks-
| | Increase - ( %) R |

1968 51900 200 'ggzﬁ%%;3%°MWh_-
1969 57600 | 110 umgﬁuﬁﬁﬁﬁﬁfaa
1970 64,000 118
19871 71,000 110

1972 78800 110

1973 87,400 | 110

1974 97,000 | 110

1975 107,700 110

1976 123800 - | 11.0

1977 132600 110

- (3)

Glass—G (Water pumping) OBEBEME : _
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Table 3— 15 Forecast of Class "D ” Demand

e |PHERS | Pl | Remanes

1968 8,136 91 -
69 | 8822 - 8 4
70 9,508 7.8
71 10,194 7.2
72 | 10,880 6.7
3 11,566 6.3
74 11,856 2.5
75 12152 25
78 12455 2.5
17 12,768 2.5
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19614s5 "EEQ! S-ARRERM , REMOBBBRICHbhnb , 1974

ﬁk%&?é%ifazo%aﬁ%,1962$£bﬁﬁmﬁaﬁf%ﬁmkgﬁ
LU, EORBE EFTnd, B "BRQ” S -AR &8 EAEEI K Capacitor &
%ﬁﬁbiﬁﬂﬁﬁe%oﬂ‘ﬁﬁﬁfmv{ma cb-el 9 6 8 ELLMOBNIRL LKL 18.5
BExb , %5 T DRERGES 4O LMESL B,

~ Table 3-16 Record of Loss Factor of “EEQ" S.A.

Wm-_&mgmymmmg Energy at consuming Losses Loss factor
end (KWh) -~ | end (KWh) (KWh) %
1947 39,132,560 27,545,267 11,587,293 29.6
1948 42,102,200 29,751,652 12,370,548 29.2
1949 44,443,430 30,921,655 13,521,755 30.4
1950. 50,160,780 33,590,450 16,570,330 33.0
1951 55,884,530 38,774,295 17,100,235 30.6
1952 59,036,760 | 417413181 17,295,579 | 29.3
1953 | 64.,'8 17,5‘,720. | 46,240,937 18,574,783 28.7
tosa | 70401020 | 50865513 19,535,567 277
_'1955' 75,346,540 61,483,810 13,862,730 18.4
1956 | 78,072,510 63,805,964 14,266,546 183
E _'195_:7__ | 76,842,660 62,170,913 14,671,747 | 19.1
1958 8271230 | esaesoar 19,005,288 | 218
1959 '-5:;j 96;119;856 72,608,593 23,511,263 24.5
1960 | 105345466 77,683,809 27,661,657 26.3
1961 '--1i5,311;200" 88,108,326 129,202,874 24.9
1962 | 132,386,700 ”IdQ462£M7 31,924,653 | 241
- 1963 f_ﬁ~l1142,63];88b | 110,137,904 32,493,976 22.8
 '1‘1964}- 155,692,386 | 117,428,769 | | 38,263,617 246
1965 | 166672580 | 128,500,505 38,163,075 | 23.0
: _19_56,'_--.7 -* ,1 7_78,538,79_1‘0 __ : f1ﬁ42,4_0j,717 '36,1.31,193 202
1967 |- 196419798 © | 159537261 36,882,537 18.8
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* Table 3-18 Assumed Maximum KW-Demand in
' EEQ'S System

Lo Max Demend Max Demand_ Max Demand | Max Demand
~~Year - | .in.Sept | in Dec ~ | Year| in Sept in Dec
o W L e (kW) (kW)
1968 | 47,000 | 50600 |1973| 69600 | 74900
69 52000 | 56000 74] 77000 82800
70| 56400 | 60700 | 75| 84400 | 90800
© 71| 61500 | 66200 | 76| 93800 | 100000
72| 63700 | 68500 | 77[.102400 | 110200
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Fig. 32  Typical Load _Cufve
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" Fig. 33 Capability of EEQ’s Existing Power Plant
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: .Fig. 34 - -'Dailj-; Ldad Dfagram and'_Hydro Power Capability in Sept. 197_2
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Table3 ~19 ﬁaﬁ'ﬁﬁb%’%ﬁ(& ST @ Finn—Run—0f f 1T

xéﬁlﬂjﬁﬁ(k\h’) $ LURMRETHR
‘ AN | Firm—Rom %ﬁﬁm AMBLEENR | @ %
SR (kW) - |~of Tr/8) (kW) (kWh) .
Los Chilles 1,760 - 1100 26,400 B =
Guangopolo 1400 9 1 4,750 | 114000 L 3o
Cumbaya 40000 9 6 10700 25?,000 "
Pasochoa 4500 - 3150 74,500 B st
Nayon 30000 9. 6 8000 192700 2L
Total 85660 27,700 664,600

Table3=20 Firm Power of EERQ'S Existing Power Plant in Sept

Regulated Flbw OQut-Put | Natural Flow OQut—Put :
Installed - - —— L :
kW) (kWh/day) (kW) (kW) (kW)
Tos Chillos 1,760 0 0 1,100 1,100
Guangopolo 9,400 13200 4,650 4,750 2,800
Combaya 40,000 113900 31,580 8,420 0
Pas{:choa 4,500 0 0 3150 3150
Nayon 30000| - 85600 23,740 6,260 0
Total 85660 212700 | 59970 23,680 '7,050

Note! Instal led Capacity=(Pr+Pn)

TableS ~ 2 OP'CJJ“:*'J: 5 KgmﬁﬁgmﬁNatural Flow Out—Put( Eﬁﬁﬂ

Hh) 0B Lzﬁ=‘§z‘t’f’ sﬁﬁ‘t%ﬁmmon—@eak hourkﬁ*ﬁ]ﬁﬁﬁ‘&iﬁ%ﬁﬁﬁﬁ
b &L, Peak~hour’ Kfﬁfﬁ'ﬂ‘% YOE L, {-Dﬁjj’& Regulated Flow Out— -
Put & &30 %, Wﬁf%ﬁﬁ@iﬁﬁﬁﬁﬁﬁ:@]ﬂ'?ﬁhﬂ Fig3 - 3wmtAD TH
%, T%bbPu tPeak hour chﬁfﬁﬁ’cﬁﬂj‘éﬁﬂﬁréb ' Pr ('iPeak
hour (CIHEEM % A LTM\E*@MW&VGL“C%ET%%&E?} n“’j‘%@‘t‘&%
* 2 Nn . it Of {—Perk hourmmaﬁﬁsfﬁm?bﬁw‘wb Dazly regulated

entr_g} (g\\h/clay) fﬂl%ﬁ%ﬁh’:’rﬁ BABT 5 & é_wﬁcﬂw&fg;}]ﬁn@g-bfc .
oTh B, ' R

= Powur fighft@]n“fhhfl‘lga“‘iWH'J"JIJ'?W&%

-8 6~

”LEQ” S-AD B J“é%-?k}J%'ERFJrVC‘Dh'C]‘nm-ﬂ.un"{)ff H oK g 'éi@ I‘lrm -
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E cD_?E?f(E 98 )'@Eﬁﬁ'ﬁ:&fé?‘%@& LT, kW A5 YR \/Th A, +%
b B 7 O ICNatural Flow Enengy & Regulated Flow Energy WA
CTERBEE b o TRALTENRO <5 > 2 RBEH~2, %5 HAHORSH K
 Base Load %% %%, Natural Flow Bnergyi(PnX 178 )+ (Nn
X 7TRE) WAL , KICReguleted Flow Bnergy! BEBA L, 7 £ % B~
CFREEHELAEEATOBAORMEETEBLUKEC L D |, RELHEEL
CORMBRERSERNICES L SICLE, 2 AKNOMKTILL 9 6 855K
OO BMWEHHEEBLOL L, TRER 2T b OWMBEIM & LTAMT 2
L0 Lk,

J_:},J:(Djj‘ﬁ‘;'(‘.kw NIV REFRELCOWTRD HRETABLE 3—2 1, Fié
3~ 5ERTilb T B,

CMTable3—21 BAM(9A) CrTrBRR/ENL O

kW #3352

Year : 1970 | 1972 | 1974 | 1976
Max. demand in Sept.: (1) (KW) 56,400 | 63,700 | 77,000 | 93,800
Capability of | Natural flow (KW) 18,720 | 23,680 | 23,680 | 23,680
‘hydro power | Regulated flow, . - 21,780 | 26,770 | 30,760 | 36,420
plant. . - | Total: (2) . 40,500 | 50,450 | 54,440 | 60,100

(3) = () - | -15900|-13,250 | -22,560 |-33,700

* Diesel Power: (4) : ' 9,800 9,800 | 9,800 | 9,800

“Shortage in Capability (KW) ‘ :

s)y=3y-& - 6,100 | -3,450 | -12,760 |-23,900
Marginal méx.'hydf_d powér N ' o

capability (KW): (6) . - ¥54,950 83,650 | 83,650 | 83,650
~ Non- utlllzed output (KW) | o )

: (6) (2 ' 1 14,450 | 32,650 | 29,210 | 23,550

-~ 'Notet: /<54950kW'" 100+9400+40000+3150+1300
: Los Chillos Guangoplo Cumbaya Pasochoa Guapulo
Machachi
Pito
<3 83,650KkW=1100+9400+40000+3150+30000
Co : “Los Chillos Guangopolo Qmi)aya Pasochoa Nayon

ﬁﬂﬁ-ﬂk‘f#%j} (Marglnal max Hydro Power Oapdbll ity) &l’dﬁﬁtr\?&

.":_‘.'f'.ﬁm(%l‘os Chlllos %'@F)f} VCOV!“CH.’CGDE@% VC.LO’C{@B:?’LZ::‘F#"JM
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SUppIy power in MW
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Fig. 3-5  Diagram of KW-Balance of EEQ's System in Sept.
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Supply Power in MW

Supply _Powef in MW

Fig. 3-6

KW- Balonce in Sept.

- Diagram of KW-Balance of Existing EEQ’s System in Sept
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Demand and installed capacity in MW
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Fig. 3.7 | _Relat_ion Between Max. Demand and Installed Capacity in EEQ's System
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 Fig. 3-8 Calculation Method of Energy Balance
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Caléulation Met hod of Enérgy Balance

Fig. 3-9
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Table 3-22 - “Available Hydro Energy of Existing Power Plants in
EEQ‘s System

Unit: MWh

. Cﬁ?l?ds Guangopolo| Cumbaya | Pasochoa Nayon Totat

Tnstalled | S
Capacity (KW) 1,760 9,400 40,000 4,500 30,000 | 85,660
Jan. 818 5,825 13,105 2344 9,804 | 31,806
Feb. 739 5,366 12,129 2,117 9,074 | 29,425
Mar. 818 6,174 14,157 2,344 10,590 | 34083
Sub-total (2375 | (17,365) | (39,391 (6,805) | (29,468) | (95,404)
Apr. 792 6.276 14,483 2,268 10,834 | 34,653
May 818 6,369 14,480 2,344 10,833 34,844
June 792 | 5412 11,978 2,268 8,960 | 29,410
Sub-total 2,402) | 18,057) | (40,941) (6,880) | (30,627) | (98,907)
July 818 | 4pls 10,597 2,344 7928 | 26,502
A{xg. 818, 4,155 9,141 2,344 6,838 | 23,296

Sept. 792 3,946 8,690 2,268 6,501 | 22,197
Oct. 818 . | 5,009 11,083 2,344 8,291 | 27,545
Sub-total..'_ '(3,24_6)' (17,925) | (39,511) 9,300) | (29,558) | (99,540)
" Nov. 792 5,186 11,508 2268 | 8609 | 28363
| Dec. 818 | 5475 | 12;215 2344 | 9,138 | 29,99
.'.'Sub-tot.a'l.-. (1,610) | (10,661) | (23,723) (4,612) (17,747) (58,353)

Annual 64,008 | 143,566 27,597 | 107,400 | 352,204

9633
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Fig. 5-4 - Monthly Average Discharge in La Mica Reservoir
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Table 7-4

Number of Units and Construction Costs

Unit: sueres

_ Installed capacity One unit - 2 units of 3 units of
o 18,300 KW 9.150 KW each| 6,100 KW each
Cost of equipment 1/ 19,960,000 20,333,000 24,380.000
Civil works 75,580,200 78,530,200 84,580,200
éthgr costs 72,458,900 73045500 | 74.828,500
- To(;:ﬂ 167,999,100 171,908,700 183,788,700
"Note: - {f _ln_cllid_es turbine, generator, transformer, switchyard, crane, ete.
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[n Septémber _.

‘Table 7-6  Firm Power Supply Capability

(After completion of La Mica Project)

Instatled

Regulated flow output

Natural flow output

_ Po&er P.lant Capacity D:;llll);pli,lr;erg_y Fower g;;?lt:t)z?m | S(l:,tg:;in
| (KW) _ E(KWh/day) | (KW) - Pn(KW) {33?&/)
Los Chillos 1,760 0 0 1,100 1100
Cuangopolo 9,400 13,200 3,100 6,300 - 4,500
Cumbaya 40,000 | 113,900 25,550 14,450 0
Pasoéhoa 4,500 0 0. 3.150 3.150
Nayon 30,000 | 85,600 - 19,050 10,950 0
Sub-total 85,660 | 212,700 - 47,700 35,950 8,750
La Mica 18,300 | 384,000 18,300 0 0
Total 103,960 | 596,700 66,000 35,950 8,750
In l.)e(':“e'm.ber |
o Regulated flow output’ | Natural flow output
L . Installed Daily Energy Power Output in Output in
.. Power Plant Capacity output peak hours off-peak
: R P 1. ' _ ~ hours
| 1wy | Ewhiday) | (KW) - PniKW) Nn(KW)
“‘LosChilles  |' 1,760 | 0 0 1100 1,100
'_'G'ua'ng'opolo e 9,_400 _ | 13,2b0 2,300 7,100 5,200
Cﬁiﬁb’aya; . .'_'40;_000" | 1;3,'900' 24,650 15,350 S0
Pasochoa 4500 0 0 3,150 3,150
Nayon '3'0_;0_00: 185,600 18,350 1,60 | 0
~ Sub-total | 85,660 - | 212,700 | 45300 38,350 9,450
_LaMica 18300 | 180,000 18,300 0 0
Total  [103,960 | 392,700 63,600 38,350 9.450

—91=



Fig. 7-1 Hydro Power Capa'bili_ty in Sept. 1974
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- Fig, 72 Hydro Power Capabilityin Dec. 1972
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Table 7-7

8,880

Energ& Prqdﬁction of La Mica Power Plant
and D_ownstream.Benefits of Existing Power
Plants on the Rio San Pedro
La Mica Guangopoio Cumbaya & Nayon ~ Total
Elow;ar Average Average Average o Average _
an Capacity | Enerey Capacity| EN®T8Y | Capacity Energy | Capacity| ENergY
"Month (Kw) [(MWh) {(KW) (MWh) | (KW) (MWh} | (KW) (MWh)
Jan, 5,750 4,450 650 490 2,380 1,770 8,780 6,710
. Feb. 5,750 | 3,900 630 430 2,380 | 1,570 8,780 5.900
Mar. 5,750 4,450 650 490 2,380 1,770 8,780 6,710
Apr. 5,750 | 4,200 170 | 120 | 2,380 [1,700 | 8300 | 6,020
May 5,750 4,450 170 120 2,380 1,770 | 8,300 6,340
Jun. 5,750 4,200 170 120 2,380 1,700 8,300 6,020
Jal, 16,000 |12,100 2,090 1,550 | 7,710 5,740 25,800 | 19,390
Aug, 16,000 {12,100 2,090 1,550 7,710 5,740 25,800 | 19,390 .
Sept. 16,000 11,700 2,090 1,500 7,710 5,550 25,800 18,750
Oct. 16,000 {12,100 2,090 1,550 | 7,710 5,740 25,800 19,390
‘Nov. 5,750 | 4,200° | 650 | 470 | 2,380 | 1,700 | 8,780 | 6,370
Dec. 5,750 | 4450 | 650 | 490 | 2380 |1,770 | 8780 | 6,710
Annual : _ .
Total 82,300 36,520 - 127,700 ¢
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Table 7-8  Effective Power in September
Case “A” Case “B"
Year ;foh:é:a Dot\::;setfr;:am Total Year ]5?01;/)1;53 Dol;‘é?]it;;am Total
(KW) (KW) (KW) (KW) (KwW) (KW).

1974 | 11,700 10,860 22,560 1974 | 11,700 10,860 22,560
1975 | 12,470 11,530 24,000 1975 | 12,470 11,530 24,000
1976 | 13,270 12,270 25,540 1976 | 13,270 12,270 25,540
1977 | 14,230 ” 26,500 1977 | 14,230 " 26,500
1978 | 15,230 " 27,500 1978 | 15,230 " 27,500
1979 16,330 " 28,600 1979 16,330 ” 28,600
1980 | 16,980 " 29,250 1980 | 16,980 " 29,250
1981 18,300 " 30,570 1981 18,300 12,270 30,570
1982 » " " : | [ I
1983 ” " " 1990 | 18,300 12,270 {30,570
1984 | 18,300 | 10,500  [28,800 : |l [ I

: I i It 1995 18,300 12,270 30,570
1990 | 18,300 9,400  [27,700 : I I I

: I I I 1999 | 18,300 11,200 29,500
1995 | 18,300 8,200 {26,500 - N V. Y
e o I Tl 2005 { 18,300 8,400 26,700
2000 | 18,300 6,900  [25300 | @ : [ Vs V2

: I v Vv || 2010 | 18,300 6,100 24,400
. 2005 18,300 5,300 - (23,600 : | V4 SV

: I Y V| 2015 | 18,300 3,600 21,900
2010 | 18,300 2,400 20,800 c I V %

: ik va Vo 2020 | 18,300 1,300 19,600 -
2012 | 18,300 0 18,300 s I v v
. i N Y, 2022 | 18,300 0 18,300
2023 | 18,300 0 18,300 || 2023 | 18,300 0 - [18,300
Annual ' : Annual - : e
average | 17,740 6,260 {24,000 || syerage | 17740 | 8,910 26,650
N ale )

1) Case”A” 198 4aMERbKEAKOEKTHEGT 2B

Case "B’ 1909 94 LAERMKORKE LT 258



Effective power in. MW

Effective power. in MW

Fig, 7-3 Assumed Annual Effective Power of La Micy P
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Table 7-9  Annual Effective Energy of La Mica Project

Case “A" Case “B”
La Mica Down- La Mica Down-
Year proper stream Total Year, proper stream Total
benefit | Dbenefit _
(KWh) | (KWh) (MWh) (KWh) (KWh) (MWh)

1974 36,880 20,350 57,230 1974 36,880 20,350 57,230
1975 46,080 25,420 71,500 1975 46,080 25,420 71,500
1976 51,560 28,450 80,010 1971 51,560 28,450 80,010
1977 56,070 30,930 87,000 1977 56,070 30,930 87,000
1978 59,610 32,880 92,490 1978 59,610 | 32,880 92,400
1979 70,760 39,040 109,800 1979 70,760 39,040 109,800 .
1980 82,300 45,400 127,700 1980 82.300 45,400 | 127,700

1981 " " " : I I b
1982 . »” " 1985 | 82,300 | 45,400 | 127,700
1983 | 82,300 | 45400 | 127,700 : [ | I
1984 | 82300 | 39,700 | 122,000 | 1990 | 82,300 | 45,400 | 127,700

: | V oV : | Il I
1990 82,300 35,600 117,900 1995 82,300 45,400 127,700
: || V Vi : “ ” I
1995 82,300 30,800 113,100 1999 82,300 43,510 125_,810
: [ V. Y : I V v
2000 82,300 25,100 .| 107,400 2005 82,300 32,210 114,510
T RV v ool || v | v
2005 _ 82,300 18,900 101,200 2010 82,300 22,790 | 105,090
: (R YA RV || v oo
.2010 . 1.82,300 -10,200 92,500 2015 . 82,300 - 13,370 85,670
S T AR VA ERE I VLY
. 2012 82,300 0 82,300 2022 82,300 i 0 | 82, 300 :
. 1 i | | : Il - I II o
- 2023 82,300 _ 0 82,300 2023 82,300 0 . 82,300
Annual S : B Annual

average | 78840 | 22,170 | 101,010 | Gyerspe| 78,840 | 31,280 | 110,120

Nate
(1} Casc”A” 1934$#5mﬁmm&ﬁ ?%%A
) Case "B 1999¢m5mﬁmm@mmaﬁ ?%%A

{3) E#ﬁﬁ%mnﬁmmﬁﬁﬁ&5oﬁtbf¥hbm$®féao

—g8—



CASE "4
_ _ Life time of power plant : 50years
', " 1504 - Operation of La Mica PR
=1 Dellvery of pofoble water
Z| 125 T ————— ‘
N NN S s Pomblewoter.‘_ é* -
21 00- 'Addmonal energy ST S
X Annuol average = =22, l?OMWh - Lg“f.
. . I \\\‘ L )
>| 754 J
o = é
U‘-:’ ) L= s
Sl sod ol o Proper energy
- ~ O '®) :
= T~ 9
el a5 N '{_\j Y Annual average = 78,840 Mwh
o _ _
. 0 ’A\- T T T T
1970 1974 1980 1990 2000 2010 2020 2023
| "~ Year
CASE _"m"
Life time of power plant : 50vyears
. 1sod /Operahon of La Mica PP
§ 7 _ ,Delivery of potable water
= |é5 4 \‘\\\\ \\\\\\\\ / N . |
Bl N ST Pomble water
x| Q Additional energy\\\ S
Z| e \?;\ Annual average= 31,280 MWh
o RN e ey
ol 75 = o .
= =
L S5 2 - Proper energy - .
2 504 . e = ] : .
gl Q r% Annugl average = 78,840 MWh
al - N . AIIE
D1 254 ol o
. . [+ 4]
0 ) ) - T 5 " ] T 3 1 3
1970 1974 1980 (980 - 2000 2010 . .2020 2023
Year
LEGEND

Fig. 7-4  Assumed Annual Effective Energy of La Mica Project

g % D

Proper energy m La MICG
power plam‘

Additional energy in Guangopclo’
Cumbaya . and Nayon power plant

. Potable 'WG_t_er

—99—



Fig. 7-5 Diagram of KW-Balance of EEQ’s System in Sept.

KW— BALANCE |IN SEPT.
( Hydrological condition : 1__—5 )

140 - Ve
'
A
130 7
,/ '.vl..‘
120 Max. demand in sept. \ /,-/,.:.'..'."-.
1o P TR
Marginal max. hydro 7-8hr -1 ‘
' .y 101,950KkW A DOV
% 00 power capability ..___:- ————————— i -
s D )
| P
= | 7 - _
90 + Not utilized | A J__J'__,_l—
g hydro power 83.550K%, - AP
4 ydro po == o
2| e° ™ 21 | a Mica
2| 70-
[l
=3
D1 o+ Guangopolo
Cumbaya Pr
50 —
Nayon
a0
_ ' Guangopolo '
ao - Guangopolo o " Cumbaya . aPn
: Gumbqu | Navon -
20 Nayon _
T T Guangopolo -~ T T T T Lo T T
o S‘éﬂﬁé’l%} ciem . __ Cumbaya ___~Pn
_______ e RS _Pasechoe ~ . _
. _ Los Chillos & Guangopolo . . ' ' _
'GB _'Gi'é) 70 '?il '72 '75 '7I4 ) ";5 '7'6 "7l7 _'718 '.7|9 '810
 Year =
LEGEND
_'  Natural flow output in existing power'_ pld.nt o

Additional. out put in_".existing power plant by La Mica broject
Regulﬁted outpuf in’ existing power plont_' | o |
Proper output 6f La Mica -'project |

- Diese| ou't:p_uf | | |

Shortage - of KW- power

—100—



Fig. 76 Diagram of EEQ's System in Dec.
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Division of works

(Guangopolo ~ La Mica}
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-concrete m3 450 |
No.1_ Conal - . . |
2 : excavation m3 5,800 1
embankment m3 | 5900 |
No. 2 Diversion _Dam L =350m - [
3 [ excavation m3 700 |
concrefe . md [ 620" |
No.2 Canal L=700m . ]
4 excavation TE 11,700 !
embankment _11,.900 ;
Main _Dam . . |
5 excavation [ m3 45.300 i
' embankment m3 [ 50,800
Main TIntake - '
6 - excavafion 9500 he-
embankment m3 2400 =
No. |_Tupnel L=1,773m T
7 excavation ms 2,800
i concrete i, 360
No. 1 Canal L=Z662m .
8 ex. & embankment 8x.62,800 BAN 5310
: slope profeciion 23,700 LEGEND
No.2 _Tunnel L=2,950m . ox. . £xcavation’
=) excavation . 16,300 )
B T— e
No.2 Canal L=4660m : 1 PR n
10 ex.8 embankment - [ex 80,000 BAN.80,30] ] Prot. i, Rock facing
J— profection . mé 30,280 | frans.  ;  Tronsportation
No.3 Tunnel 1.'=500m - ! fact, ;  Faclory
H - exqavat:on m3: 2,800 d | inst. ;- Installgtion
concreie : m3 ' 380 { : o
No.3 Caonal - 1=15650m N IR, [ U.T__ i Ueper tunne
12 - : ex. & embankment - | m3 |ex.228100BAN 2320) ! L.T. Lower tunnel
Slope DFOTBGTiDn- - 86.230 l m/M- f Progreas WMOnm
Reserveir N ‘ L - L___i__ Length
13 ex. & embankment M3 Jex,553008AN.4,900
concrete - - .- 950
slope protection’ 1,400
Penstock Line - I -
14 . _excavation - 26,100 |l
concrete ‘ 2,700 - _
stee] penstoc_k : | 7 encement of Commercial Operolion
Powerhouse ‘ . 0
5 ' excavation 56,400 |
concrete 4,810 .
other works - - i
Machine & .Equipment -__ i
: crane i
turbine 160 '-| i
geherafor ~ 145 T TonE
transformer 60 = e i
switchyard 81 < = e
fost_operation = LA MICA PROJECT
Transmigsion line 46KV 25

Fig. 8.2

Construction Schedule
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 Table 9-3  Construction Costs of Joint Facilities

Unit:  sucres

Construction ‘Foreign Local
No. Cost Currency Currency
A-l No. 1 divertion dam 526,200 211,250 314,950 .
A-2 No. 2 divertion canal 456,000 - 96,800 359,200
A3 No. 2 divertion dam 713,000 289,400 - 423,600 .
A-4 No. 2 divertion canal 903,060 190,900' 712,100
A-S Main dam 5,012,000 1,801,900 3,210,100
A6 | Intake 2,100,000 882,800 1,217,200
A-7 No. | Tunnel 7,350,000 | 2,697,500 4,652,500
A8 | No.l Canal 5,000,000 1,081,600 3,918,400
A9 No. 2 Tunnel 12,200,000 4,493,7@0 17,716,300 °
A-10 | No. 2 Canal © 6,300,000 1,373,500 4,926,500
A-11 | No.3 Tunnel 2,100,000 768,800 1331,200 -
A-12 | No.3 Canal 17,340,000 3,718,500 13,621,500
Sub-total 60,000,200 ° 17,596,650 | 42,403,550 .
B-] Hydraulic equipment 330,000 280,000 50,000
C1 Plerimin.ury. works 12,455,000 3169000 |  9.286,000
D Studies & investigation ‘| 1,140,000 o 1,140,000 -
E : Land adguisition 1,220,000 | 0 1,220,000 -
F EEQ's Administration | 1,820,000 0 1,820,000 :
G . _Engéncer& supervisory 2,073,000 - . 1,440,000 ' 62§,000-
sim-;mm | 19,038,000 | 4,893,000 | 14,145,000
" H Contingency '6,653,800 2,432,350 | ',-.4,221,'450 -
I Interest during _ . , ) S
construction © 17,278,000 2,243,000 5,035,000
Sub-total 13,931,800 - 4,675,350 | 9,256,450
Grand total | 92,970,000 27,165,000 _ 65,.8_0'5..,0_001. ;
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Table 94  Construction Cost of Alternéti've Facilities for Water Supply

Unit:  sucres

; c : |
No. -+ Item Qnét(:;lf tion Remarks
‘A-1 | No. 1 divertion dam. 526,200
A2 | No. 1 divertion canal 456,000
A-3 No. 2 divertion dam 713,000
A-4 | No.?2 divertion canal 903,000
_ A-5 Main dam 5,012,000
A6 | Intake 2,100,000
A-7 No. | Tunnel 7,350,000
A8 | No.lCanal 4,489,000 5,000,000 x 904/1.007
. ' _ Q =3 m3/sec.
A-9 No. 2 Tunne] 12,200,000
A-10 | No. 2 Canal 5,656,000 6,300,000 x 904/1.007
. - Q=3 m3/sec.
A-11 | ~No.3 Tunnel 2,100,000
A-12 | No.3Canal -~ 15,567,000 | 17,340,000 x 904/1.007
- . o - Q=3 m3/sec.
A-13 - Cascade 500,000 :
Sub-total 57,572,200
‘B-1 | Hydraulic equipment” 330,000 .
c1 Preliminary works =~ 11,951,000 12,455,000
e o x 60,000,200/57,572,200
D . Studies &_ investigati_on 1,094,000 _ 1,140,000 .~ -
E | Land acquisiion 1,171,000 1,220,000 "
E [ Administration - 1,746,000 1.820,000
: _G ol Ehgineer’&. supervisory: - 1,996,000 2,080,000 "
oo subitotal 18,288,000 |
CH L :.Con_tiﬁge'ncy ,6;403,800 6,640,000 .
. L : : o . X 75,860/78.748
'_:'I‘ o Intercst'during const. - 7,166,000 7,439,000 7
| Grand Total 89,430,000
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Table 9-5  Present Worth in 1983 (40 years from 1983 to 2023)

Year Energy {)vrgﬁfl?t g,lg??}? ‘ Year En.ergy . fvrgﬁﬁll]t ' &rgﬁgﬁ‘; t
MWh factor MWh MWh factor MWh
i | 1984 | 113,090 | 0.9174 | 103,750 | 22 | 2005 93,810 | 0.1502 | 14,090
2 (1985 | 112,540 | 0.8417 | 94,720 | 23 | 2006 92,700_ .0.137_8 12,770
31986 | 112,070 | 0.7722 | 86,540 | 24 | 2007 91,490 0.126_4_ 11,560
411987 | 111,430 | 0.7084 | 78,940 || 25 |2008 90,100 | 0.1160 {10,450
511988 | 110,780 | 0.6499 | 72,000 || 26 | 2009 88,250 | 0.1064 19,390
611989 | 110,030 | 0.5963 | 65,610 | 27 | 2010 85,750 | 0.09761| 8,370
711990 | 109200 | 0.5470 | 59,780 { 28 |2011 | 81,110 | 0.08955 | 7,260
8 |1991 | 108460 | 0.5019 | 54440 | 29 |2012 :-7'4,720' 0.082'15 6,140
9 {1992 | 107,620 | 0.4604 | 49,550 | 30 {2013 | 74,720 | 0.07537 5,_6.30
10 1993 | 106,700 | 0.4224 | 45070 | 31 |2014 74,720 /| 0.06915 | 5,170
111994 | 105,770 | 03875 | 40,990 | 3212015 -] 74720 | 0.06344 4,740
12 {1995 | 104,840 | 0.3555 ( 37,270 _33 2016 74,720 | 0.05820 4,350
13 | 1996 | 103820 | 0.3262 33,370 34 | 2017 74,720 | 0.05339 | 3,990
14 | 1997 | 102,800 | 0.2992 | 30,760 -| 35 | 2018 74,720 | 0.04899 | 3,660
15 | 1998 101,780 | 0.2745 | 27940 | 362019 | 74,720 | 0.04494| 3,360
16 {1999 | 100,670 | 0.2519 | 25360 | 37 {2020 | 74720 | 0.04123| 3,080
17 { 2000 99,560 | 0.2311 | 23,000 | 38 | 2021 - 74,72_0" 0.03783| 2,830
18 | 2001 98,350 | 0.2120 | 20,850 | 39 20_22 74,720 | 003470 2,590
19 |2002 | 97240 | 0.1945 18,910 40| 2023 74,720 0.03184 2,380
20 | 2003 | 96,130 | 0.1784 | 17,150 | | |
21 | 2004 94,920 | 0.1637 | 15,540 | Total

—142—
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Table_9-6 - Present Worth in 1999.(.25 years from. 1999 to 2023)

o : : Present Present
- Year - -Energy Worth Worth
| (MWh) - Factor (MWh)
y 1999 116,630 0.9174 107,000
2 2000 114,880 0.8417 96,690
3 2001 113,140 0.7722 87,370
4 - 2002 111,390 0.7084 - 78,910
5 2003 109,650 0.6499 71,260
6 2004 107,900 0.5963 64,340
7 2005 106,150 05470 58,060
E 2006 104,410 0.5019 52,400
9 2007 102,660 0.4604 47,260
10 2008 100910 0.4224 42,620
11 | '2'0‘0_9' '99,’1'70 ' 0.3875 38,430
12 | 2()10_ 97,420 0.3555 34,630
13 201.:1 - ‘ 95,670 ©0.3262 31,210
4| 201 93,930 0.2992 28,100
s | a0 92,180 0.2745 25,300
6 2014 90,430 02519 22,780
7 2015 - 88,690 02311 20,500
18 2016 86,940 02120 | 18430
| i9 2017 | 85,200 0.1945 16,570
20 | 2018 | 83450 0.1784 14,890
a1 2019 81,700 0.1637 13,370
22 | 12020 79,960 0.1502 12,010
 2’3 . o 2021 -’7_8'",2'10 01378 10,780
24 | w22 | 76,460 0.1264 9,660
25 | 2023 74,720" 0.1160 8,670
. Total 1,011,240
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Residual Value of Joint Facilities

Table 9-7
Joint facilities: /. 92,969,200 3
' Unit: Mil sucres
Redemption of o oL
Year Principal Interest Redemption | Qutstanding
Rate = 0.091227 | Rate=0.09 | Principal Principal
1 1974 8,480 8.367.2 114.1 92,855.1
2 1975 . 8,357.0 124.3 92,730.8
3 1976 & 8,345.8 135.5 92,595.3
4 1977 » 8,333.6 147.7 92,447.6
5 1978 " 8,320.3 161.0 92,286.6 -
6 1979 " 8,305.8 175.5 92,111.1
7 1980 » 8,290.0 191.3 91,919.8
8 1981 " 8,272.8 208.5 917113
9 1982 » 8,254.0 273 | 91,484.0
10 1983 " 8,233.5 247.7 91,236.3
11 1984 ” 8,211.3 270.0 90,966.3
12 1985 " 8,187.0 294.3 190,672.0
13| 1986 8,160.5 320.8 903512
14 1987 » 8,i31.6 349.7_ 90,001.5
15 1988 8,100.1 381.2 86,620.3
16 1989 » 8,065.8 4__1'5.3 89,204.8
17 1990 " '8,028.4 452.9 88,75‘1 9
18 1991 7,087.7 1493.6 88,2583
19 1992 » 7,943.2 538.1 87,720.2
20 1993 » 7,894.8 | 535;5 87, 133.7
21 1994 » 7,842.0 - 639.3 B 86,494.4
22 1995 » 7,784.5 696.8 857976
13l 1996 ” 77218 759.5 85,038.1
24 | 1997 " 7,653.4 827.9 842102
25 1998 7,578.9 902.4 183,307.8.
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Table 9-8 Residual _V_alu_e_bf Power Facilities .

Total construction cost — cost of joint facilities = s/. 78,939,500

L Unit:  Mil sucres
Redemption of .
-~ Year - | Principal | Interest - Redeemed Outstanding
- "Rate = 0.091227 | Rate = 0.09 Principal ?rinciapl
1 1974 | 7,204 | 7,095.8 105.6 75,8426
2 1975 . 7,086.3 115.1 78,7, 1.1
3 1976 R 7,076.0 125.4 78,622.0
a | 1om » 17,064.7 1367 78,496.5
5 1978 " 7,052.4 149.0 78,360.0
6 '197§ o 17,039.0 162.4 78,210.8
7 1980 ” 7,024.4 177.1 78,048.3
g | 1981 " 17,008.4 193.0 77,871.3
9 1982 " 6,991.0 210.4 77,678.3
10 1983 o 6,972.1 229.3 77,467.9
11 1984 o 6,951.5 249.9 77,238.6
27 1985 » | 69290 | 2724 769887
13 1:986_’ R 6,904.5 1297.0 76,716.2
v 1987 " 6577:7_ 3237 76,419.3
15| 10ss » 6,348.6 352.8 76,095.6
16 | 1989 » 6,816.9 384.6 75,742.8
17| 1990 L 16,7822 4192 | 753582
18 '1991:. o 6,744.5 456.9 74,939.1"
19 | 1.992'_, T 6,703.4 498.0 | 744822
20  '-1?9$-_ o cxessﬁ 542.8 ‘739842'
2| 1994 > £6,609.7 15917 734413
220 1995 6,556.5 644.9 72,849.6
a3 e | o | 6,498.4 7030 | 72,2047
24 "*}1997 " 64352 7663 715017
a5 ftflggésl'f ” 163662 8352

70,735.4

-



Residual Value of Alternative Structure for Water Supply

Table 9-9
Construction costs: s/. 89,422,200
- - ' Unit: Mil sucrés
Redemption ' ' -
Year of Principal Interest Redeemed - Outstanding
Rate = 0.091227 | Rate = 0.09 Principal -Principal .
1 1974 8,1577 - | 8,048.0 71097 89,312.5
2 1975 ” 8,038.1 119.6 89,192.9
3 1976 ” 8,027.4 130.3 89,062.6
4 1977 " 8,015.6 142.1 88.920.5
5 1978 " 8,002.8 1549 88,765.6
6 1979 " 7,988.9 168.8 88,596.8
7 1980 ” 7,973.7 184.0 88,412.8
8 1981 " 7,957.2 200.5 88,212.3
9 1982 " 7,939.1 218.6 87,993.7
10 1983 ” 7,919.4 238.3 87,755.4
3 1984 " 7,898.0 259.7 87,495.7
12 1985 7,874.6 - 283.1 872126
13 1986 » 7,849.1 3086 | 86904.0
14 1987 ” 7,821.4 336.3 86,5677
s | 1988 " 7,791.1 366.6 86,201.1
16. 1989 - " 7,758.1 399.6 | 85,8015
17 | 1990 » 7,722.1 4356 85,365.9
18 | 1991 » 7,682.9 474.8 8ag9Ll
19 1992 ” 7,640.2 517.5 ' 84,373.6
20 1993 " 7.593.6 s64.1 | 83,800.5
21 1994 " 7,542.9 6148 _ 8_3.','19‘4._?_'
2| 1995 " 74875 670.2 82,524.5
23| 1996 7,427.2 730.5 81,7940
24| 1997 " 7,361.5 796.2 80,9_9_,7._8' |
25 1998 » 7,808 867.9 80,129.9.
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{H] Contingency Unit: sucres
Item No. | Percent Total Cost Foreign,Cu'rrency _Loéal Currency

A 10 7,844,300 2,378,150 5,466,150

B 5 2,321,200 1,597,700 723,500

C 10 1,293,000 329,000 964,000 .

D 20 300,000 0 300,000

E 10 160,000 0 160,000

F 5 120,000 0 120,000

G 10 272,700 190,000 82,700
Total 8.4 12,311,200 4,494,850 7,816,350
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103  La Mica SEEMORGEIAT

10--1 HHAETHELUEHEBRENE |
L Mica BRI OB SN © AT D B & O ARG ) J?wc:ws_ftcti:h.-micr 7
it U, OMICQuito OB ETOXEHE ( KVAIK : KA 5.8 %, KW
Bl ke 3.7 % ) A HBL, WHLRES (W) + S UHBRGED M EET LA,
COFHE "A case, "B case 200 r—ACoWTHAE W, %@fﬁ%%ﬂq‘abl o
10—1, Tahle 1 0~ 24D —C_g’z’n

Table 10-1

| Effective Saleable Energy for Case “A”
at Sub-Station end
Effective Effective Effective Effective
Saleable Saleable Saleable " Saleable
Year Power - Energy Year Power Energy
(KW) (MWh) (KW) (MWh)
- 1974 23,100 55,460 2000 21,200 103,750
1976 28,500 77,530 - 2002 20,300' 101,330
1978 28,500 89,620 2004 19,400 98,920
_l980 28,500 123,740 2006 18,600 96,600
1982 2.8,500 123,740 2008 17,700 -.93,900
1984 .| 28,100 117,850 2010 17,400 89,360
1986 27,200 116,790 2012 17,200 79250
1988 26,400 (15,440 : : :
1990 25,500 113,890
1992 24,600 112,150 :
1994 23,800 110,220 || 2023 17,200 79,250
1996 . 22,900 : 108,190 Annual 122,170 - 97,580
: o : average |- _ '
1998 22,000 106,070
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Table 10-2

Effective Saleable Energy for Case “B™
at- Sub-Station end

- Effective

- Effective Effective Effective
Saleable: Sateable Saleable Saleable
Year Power " Encrgy Year Power Energy
R (KW) (MWh) (KW) {(MWh)

1974 23,100 55,460 2006 24,500 108,800

1976 28,500 77,530 2008 23,500 105,160

1978° | 28,500 89,620 2010 22,500 101,520

1980 28@00 123,740 2012 21,500 97.880

i ' 2014 20,500 94.240

2016 19,500 90,600

2018 18,000 86,960

_ P P 2020 17,400 83,320

1998 28,500 . | 123,740 2022 17,200 79,680

2000 | 27,500 119,720 2023 17,200 79,500

2002 .26,500 _ 116,070 "Annual 25,120 106,560
S : o average
2004 25,500. 112,440 - -

Note - (1) __c.a.se'.A-' 1 9 8 4@#&7](%%7]( {(Agua Polable) @HSU}\‘&.‘[ T ABa
| () amam"1999¢¢5mﬁmmomm&%wfamﬁ

10-2

10-2 -1

DS/ 143251000 ‘C'be,

(3 Annual average &im}ﬁﬁéﬁlﬂﬁﬁﬁ: 504 Lfﬂ-ﬁﬁsl‘i’»ﬁbfcﬂﬁ’t'-ﬁ%o
(4) Effect ive" Saleable max but—put-{d_: 9 A K%\#‘)‘Z:fiﬁi_’t"b B,

- l"l ﬁ.% ‘E
Lacha%

. —167—

FOEMIE S ( "A" case ) .
La M:ca%'ﬁjf@KiE&@TD - g -/ﬁ:OI‘I}%{ﬂOlMDWFQ VCj’V"CﬂL'\fkﬂﬁ

EEQSAmxoT&Eénrma
mﬂﬂ’ﬁ&c & KI%%%:&%MZ, &Table
ﬁ%ﬁﬁkﬁ@ﬁ&&(bk%@?@@

10—3— 1R IC% B,

AR B

OLYIHE



Table 10-3-1 Total Construction Costs of La Mica P.roject for Case “A”
| | .Unit: sucres
[tem I;ié‘:r;'n Local currency | Foreign curr;a_ncy Total costs
Lands and right of way - 2,035,300 - 0 2,035,300
Access roads 50 12,072,100 2,286,500 14,358,600
Powerhouse 50 8,010,800 4,540,700 12,551,500
Camp & buildings 30 190,800 1,591,100 1,781,900
- Civil works 50 32,484,400 12,485,400 44,969,800'
Penstocks 32 | 4,724,700 | 1,751,300 6,476,000
Turbines and generators | 35 2,728,600 13,595,200 16,323,800
Electrical equipment 33 908,300 5,704,400 6,612,700
Other equipment 29 14,494,200 17,320,700 31,814,900
Step-up substation 28 274,800 1,040,700 1,315,500
| Total cost of power plant 77,924,000 60,316,000 338,240,00[{
Transmission line 35 2,476,000 2,524,000 5,000,000
Grand total 80,400,000 62,840,000 143,240,000
_ Note: O\./erhéad costs are allocated prop.ortion'ately to all items.
Chapter 9 IC# Wi~ 7%&H, ## 6.5 %, W10 %5k o%’%ﬂ?oﬁﬁﬂﬂi#&&

SOE&Lroﬁﬁmxﬁm&ﬁmLf ﬁﬁﬁ%ﬁbt#%ﬂTﬂhﬂ&&&ﬁ&
Tablel0—3-—4 [TF r;mb ‘(‘39.5

L DBE,

Replacement Costs

Amortization of the initial

K& EML %,

: The Present worth of replacement cost after

‘the life of the facilities 'ave'r'aged_.‘for..SO

ycars.The residual

not considerad

: The total
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Tabie 10-3-2  Replacement Cost

Unit: sucres

Tnvestment : fs.p (%) foer{%) | Annualcost
. _ () 2 (3 CHX(DN(3)
At 28 years
Local currency 274,800 0.0693 0.1009 1.920
Foreign currency 1,040,700 0.1715 0.0679 12,120
At 29 years | )
T acal currcnéy 14,494,200 0.0630 0. 1009 92 140
. Foreign currency 17,320,700 | 0.1610 0.0679 159,350
At 30 years
Local currency 190,800 0.0573 0.1009 1,100
Foreign currency 1,591,100 0.1512 0.0679 16._33(5
At 32 yéars
* ‘Local currency 4,724,700 0.0473 0.1009 22,600 °
Foreign currency | 1,751,300 | 01333 0.0679 15,350
At 33 years | | |
" Local cutrency | 908,300 0.0430 | o100 3950
| .Eoreign currency- '5,70'4,400 0.1252..1  0.0679 48,490
At 35 years | |
© Localoumency . | 5205100 |  0.0356 0.1009 18,700
Fo'réign currency 16;11.8,'700 . 0.1103 0.0679 120,720

Annual cost -

544,000
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Amortization of initial investments:

The totai cost averaged for 50 yeérs. '

Table 10-3-7 Amortizat_ion of Initial Inveétment

" Unit: sucres

- Investment fer 'Annu_af cost
(- (2) (N x(2)
Loca! currency (i = 10%) 99,000,000 0.1009 9,990,000
Foreign currency (i = 6.5%) 70,000,000 0.0679 4,760,000
Annual costs 14,750,000
Note: fc.r = Capital recovery factor (%)

i = Annual interest

Table 10-3-8  Maintenance, Operation and Administrative Costs

Unit:  sucres

- [tem : Annua_l cost
(1)  Personnel ex.pensé
| Plant iaersonne_l (12 persons x s/.48,000y - .576,(.)00 _ |

Camp personnel (10 pgrsans X 5/.32,000) 320,000 |
.'(2) | Other expénses | 135 ,000
(3)  -Maintenance of ﬁmchinery and equipment ' 573,0::0'0 _
(4 | Maintenance of structures _ _42_6,000. |

Sub-total | 2,030,000
(5)  Administrative ekpenses - 450,000

Annual costs

2,480,000
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Note:

3) - Estlmated at 0.7% of the constructxon cost of the related items, that is,
s/, 573,300 (See Table' 10-3 -5).

Access road: - ' s/. 14,358,600
Penstock: | s/. 6,476,000
: Turbin_e&_generator: : : - sf. 16,323,800
Elect.ric.al equipr?ent: sf. 6,612,700
O_thér equipment: _ ' | s/. 31,814,900
Step-up'sub_station: : o s/. 1,315,500
Transmission liﬁe: _ s/. 5,000,000
Total cost: | 81,901,500 x 0.007
= s/. 573,000

(4) Estlmated at 0.5% of the construction cost of the related items, that is,
s/ 425 500 (See Table 10-3- 5)

Powerhouse: - : sf. 12,551,500
Camp & building: s/. 1,781,900
- Civil works: o - sf. 70,758,300
 Totalcost: - © 85,001,700. x 0.005
3 N = 5/. 426,000

“Other annual costs were estimated from actual costs in 1968 of exxstmb
power plants of “EEQ” S.A.

o .The't_otal_ _annual costs were esti_métgd from Table 3-6, Table 3-7 and Table3-8.

Réplacemjent cost:. - . sf. 544,000
'Amortizatio'_n of initia investment: s/; _14,750,000
Maintenance aﬁd_ Operation costs: | N .s/. 2,480,000
Total annual costs: | ). 17,774,000

. '—'1%1*7



10-2—2

"A'case [“—iﬁ, fg"

La cha%'@ﬂf@fﬁﬁ %( " B" case )
case VCDV\'CCD) u#—--/ﬂ/&@_tllﬁ%:mfﬁﬁzic&Vc

ﬁﬁbk#%‘;&ii‘ahlel 0—3—5 VEH"?”:ITLD LB,

Table 10-3-5

Total Construction Costs_ of La.Mlca P_rojeét_ for Case_ “B"

' _ _Unﬁ_; sﬁl_i_:res o
[tem Life in Local currency | Foreign currency -|. Total éésts
. ) years - . ' ) -
Land and right of way -1 2035300 0 2,035,300
Access road 50 | 12072000 | 2286500 | 14,358,600
Powerhouse 50 8,010,800 | . 4,540,700 .' 12,551,500
Camp & buildings 30 | 190,800 | 1,597,100 1,’7Si,§do_-
 Civil works 50 | 51,084,400 | 19,645,400 | 70,729,800: N
Penstocks 32 4,724,700 1751300 | 6,476,000
Tiirbine and generator 35 2,-728,600-'_ 13,595,200 16;323,800 -
Electrical equiphueﬁt 33 i ' 908,300 : .5_,704,40.0 " 6, 612 700'
 Other equipment 29 | 14,494,200 | 17,320,700 ' 31 814900
© Step-up substation 28 | 274800 | 1040700 | 1,315,500
Total cost of power plant ] 96,524,000 | 67476000 ° _16_4,090,0(;0 |
Trans_m_issibn line 35 ' 2,47_6,000 2,524,000 R 5,00_0-,0_00'
o Grand _td.t_zil . 59,000,0'00'_-1 | ."70",(160',0‘(')0.' '1'69,06'0;01'00'

gmbmfi«kﬁﬂﬂQGSé.Wﬁlo x:o%ﬁmommmﬁ&so'
Eébfﬁﬁﬁxﬁﬁ&ﬁﬁtf @ﬁﬁ&mbt#%mwmunm&ﬁ@awmnuo—f
3-BKAETERDTHE, |

cowg&@%#&ﬁmuk

Ghdbler

'chlacement cosl. The present.worth of reblacemeﬁt_cost after tﬂe
o llfe of -the . fﬂbllﬂlos areraged for 50 yedrs The
“._r051dual v1luc of thc fac:l:es is nol cons:dergd
n.this cose Hﬁ | “
initial

_"‘_Amortigat_inn ol vhe lnvnstments'.-_ '

.t The total r;ost 'weraged for 50 years o
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Table. 10-3-6

- Rephicement Cost

Unit: sucres

' 3l|_1'\'cs.lmum 1 fGop ) fe.r (%) Annual cost
h (N {3 (l\x’iﬁ_\\iS)
A28 years |
©Local curréney 274800 | 00693 00009 | 1920
| F’Sreign currency 1040700 | 0175 | - 00079 12,120
'.At ”9 yedrs - _ .
" Locn currency | 14,494,200 _-_0.0630 | 00009 SEAREI
Forelgn currt.n(.y 17.3.2'0.700 0.1610 _ 0.0679 139,330
At30years '. . _ o o :
" Local currency. 190,800 | 00573 | 6.1000 RIS
Forelw Lurrency' 1,5_9_1;190 01512 | 0.0079 | 16,330 B
=‘.\'At3" years | k 1 : S o -
Local currency “ ' 4724,700 0.047 3 01004 ' ‘1:.‘“0-“.. . |
Forelgn Lurrency; S 1"7-51;.30(5. 1 OH’H . 0.0(17_0_ SR !"h\()
_‘-"_'At 33 ye,ars __ L | B _
. Local Lurremy "~ 908,300 | 0.0430 04009 2950
: Forugn u.trrcnc.y‘ e S_;?\'.O'4_.400_ 01252 0.0679 | A% 00
- "'-At 35 ye‘lrs | ) _ _ .
o Locd! c,urrt,ncy : 5 ’05 100:_'” 'O'._OSS() ; ,.()..l_(J().‘) ) : _l..‘s‘.?_l)t‘) "
loru}:.n wrmmy ' 16 118, 700 01103 _(J.'()mﬂ) , . 120720
"'_;_Anhua_l‘_r.qut_ R 5000




Amortization of initial investment:

The total cost averaged for 50 years.

Table 10-3-3  Amortization of Initial Investment

Unit: sucres

Investment .|. fer Annual cost

(n (2) (1 x (2)

Local currency (i = 10%) 80,400,000 0.1009 8,113,000
Foreign currency (i = 6.5%) 62,840,000 0.0679 4,267,000
Annual cost | | | | 12,380,000

Note: fec.r= Capital recovery factor (%)

i = Annual interest

Table 10-3-4  Maintenance, Operation and ‘Administrative Costs
| Unit: sucres

Item o o - Annual costs
{1)  Personnel expense . _
*Plant personﬁel | (l?personé x 5/.48,000) | _ | 576.0.0.0_ |
Camp persbnnel - (1o persons x s/.32,000) - s o 320,00Q ‘
()] _Other expenses o | N . .' : 135-»000
Gy i\a'lainten:_lﬁce of machinéry and equipment ' ' _ : 573,.0'00‘
(4) | Mai.nt-enzmce of stru.ctures .' o : 7 | 296,_0_00
| ~ Sub-total ' B . : | 1;900,600
(5 Adm.inistruti';fe expenscs. e L S 450,00_0 ' _
Annual costs : ' e ' _ 2,350,_000 B

—174—



Note: . :
(3) Estimated at 0.7% of the const_ruétion cost of the related items, that is, '
s/. 573,300. (See Table 10-3-1) -

Access roads: . 14,358,600

Pcnsto‘ck: ' | s/. 6,476,000
Turbiﬁé&gcherator: | s/. 16,323,800

Electrical equipment: - sf. 6,612,700

~ Other equipment: | s/. 31,814,900
x - | -Step-uﬁ,substation: ' s/. 1,315,500
' ' Transmissfon line: Co s{. 5,000,000

| _-"_rotai cost: P i /. 81,901,500

- ) x 0.007 = /. 573,000

(4) Estimated at 0.5% of the construction cost of the relalcd items, that is,
s/. 296,600. (See Table 10-3-1)

Powerhouse: s/, 12,551,500
Camp & buildings: s/, 1,781,900
" Civil works: §/. 44,980,800
Total cost: ', - © sl 59,314,200

x 0.005 =s/. 296,000

_ "Other annual costs were estimated from actual c.osts in 1968 of existing
s _‘power plants of “EEQ" S A.

'-Therefore the total .annual costs were estimated from Table 9-(4), 9-(5)

_and 9- (6)

Replacémen{_. co_s_'t_s:'j ' | ' s/. . 544,000 .
-“A.morti_zzitio'n.of"ihitial,investﬁex1t: - sf. 12,380,000
.M_aiir‘i"tel.ia.nce an.‘c.l'.bp.eratig)'ri -cosfs:_ L .s/._ 2,350,000

- Tota annual coéts: o s/. 15,274,000

15—



10—-2-3 La MicaRBHoRERM
() "A"case | _ _
10—-2—-1CHHLAL Mica BEHOFMEERS /. 15274,000%, Guan~
govolo ZWAMO T MELMM O FHIWENRS 7.5 8 0,0 0 0 KWh THT &,
KWh # O RERMES/.0157/KWh &% b, ¢ﬁﬁﬁ8/lszmoooéﬁi
HES/. u325umofﬁfkﬂﬁ¥ﬁloea/tta
2y "B"case
10—2—2TﬁﬁLtLaMuq%ﬁﬁ®$mﬁﬁww77H%00&&mmw—
ol o ZEH A O T 4E BN O F 495 BE AR 10656000 0KWh THT & KWh %
D%%EMHS/a&HH/KWhéﬁéaﬁ%ﬁﬁS/Jﬁﬂ7mmm&£I$ﬁS/.
169028500 THF LEIRE10.51 B2%h, | |

10—-3 HBEAERMEOLLE
10—-3— 1= ﬁ@@ﬂ&mﬁ

La Mica BBEHOMBRME LT, HH3 0,000 KW@)(J’J?%%F)"&: Qu1to A
HICHBT B & ERL K, |
%@ﬂ@ﬂt@?ﬂvmébﬁLawca%ﬁﬁaﬂfl&OOOKW,G@mmmm
Cumbaya, Nayan® 3 BRFTICH T, BAS (9 5) € FRMMBNR 2 - THE I
'énamﬁ12ooOKW&%Eﬁﬁwfaﬁ%&%ormaﬁbfaa _
kﬂ%ﬁﬁ@&ﬁﬂ&@SﬁmﬁKomfm@mﬁ& z %\, c@*lbﬁ%ﬁ%ﬁ
DB R ERA L, R
| Table 10~4 KAREHRO LK

‘ : Installed | Construction Efficiency Years of - | Unit cost of
Type . ' capacity . cost - [(BTU/KWh) | depreciation energy
' MW x unit | . sucres - . ) - |-sucresfKWh
Diesel power| SMWx 6 | s/.102,000,000| “11,500 | 15 0373
| =30,000KW o R |
Steam power| 15MWx?2 ' s/. 120,000,000 14,00Q 20 | 0.412
=30,000KW R R R
Gasturbine | 15MWx2 |s/. 93,000000] 17,000 | 10 0513
=30,000KW | | R
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Note

(D
03]

(3)
W

(5)

BTU/Gallon of fuel =14 8000

Efficiency includes influence of high elevation at

Quito ((E1 2,800m) |

Annual. energy production - 97580000KWh/year

Ut ilization factﬁr = ‘( Avevago Out—put )} 11.1 4 0KW/30,000
KW=371%"

Gonsirutﬂio_n Cosl. perKW

Diesel power ! S./. 3.40b/KW

Steam power ! 8/.4000/KW(in clude cooling plant)
Gas turbine : 8./.3,100/KW
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Table 10-5

Construction Costs of Alternative Thermal Planfs (1)

Diesel power
5 MW x 6 units

Steam power
15 MW x 2 units

.

Gas turbine

15 MW x 2 units

Initial Investment

§/. 102,000.000

$/. 120,000,000

S/.. 93,000,000

Foreign currency Cy = 86,700,000 102,000,000 79,000,000
Local currency Cy= 15,300,000 18,000,000 14,000,000
(1) Amortization Cost | T = s T = 20 ‘ T =10
Foreign i=6.5% | C| x 0.068 = C[ x 0.068 = C| X 0.068 =
S/. 5,896,000 S/. 6,936,000 S/. 5,372,000
Local i= 10% Cyx0.101 = Cr x0.101 = Cy x0.101=
1,545,000 1,818,000 1,414,000
Tatal 7,441,000 8,754,000 6,786,000
(2) Replacement Cost
At 15 At 20 1 At10
Cyx0.389x0.106 § C;x0.284x0.091 | Cyx0533x0.139
. =23,575,000 = 2,636,000 =5,853,000

‘Total

Cy % 0.239 x 0.131
= 479,000

At 30

Cyx0.151 x0.076
=995,000

Cy x 0.057 x D.106
= 92,000

At 45

Cy x 0.059 x 0.069
=353,000

Cy % 0.014 x 0.101
=22,000

5,516,000

Cy x0.149 x 0.117
= 314,000

At 40
Crx 0.080 x 0.071

=579,000

C, x 0.022 X 0.102
='40,000

3,569,000

Co x 0:385 x 0.163
= 879,000

At 20

Cy x 0.284 x 0.091
= 2,042,000

. Cyx0.149 x 0.117
| =244,000

At 30

€y x 151 x0.076

= 907,000

'Cx0.057%0.106)

= 85,000

At40

Cp x 0.080 x 0.070
= 442,000 ‘
C2x0.022x0.102
= 31,000

10,483,000

S

continued on next page



Table 10-5 Construction Costs of Alternative Thermal Plants ( Rj]

Diese! power
5 MW x 6 units

b

Steam power
15 MW x 2 units

Gas turbine
[5 MW x 2 units

(3} Operating cost

Energy production
in KWh

Fuel consumption
in gallon

Cost of fuel
Fuel expenses

Personnel expenses

- Other expenses -

Maintenance
expenses
Cost x 0,076

Oil and lubricant
costs

. Fuel Ex.x 0.0115 |

Administration
expenses

Total '

o Grand' total
o)y =(3)

= Cost/KWh'- '

97,580,000
| 1,500
KWh x 11,500

= 7,582,000

R 5/, 2.25/gal.

s/. 17,060,000

35 px'sf. 4,500
=g/, 1,575,000

s/, 250,000

5. 1,632,000
s/, 1,962,000

s/. 1,000,000

© 23,479,000

s/. 36,395,000 -

sf. 0373

48,000

97.580,000

14,
Kiwvh x mqgﬁ%

=-9.230,000
s/. 2.25/gal.

s/. 20,768,000

s/. 1,575,000

s/. 250,000

s/. 1,920,000

/. "2.388.000

s/. 1,000,000

27,901,000

s/. 40,224,000

§.0.412

97.580.000 .

17,000
KWh x —ljm'

= 11,208.000
“sf. 2.25]gal.

s{. 25,218,000

sf. 1,575,000 -

s/. 250,000

s/, 1,860,000
Cost x 0.02 _

sf. 2,900,000

s/. 1.000.000

32,803,000

s/. 50.072.000

-sf, 0.513
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fR&E & L'to"j Steam powel planl.&irf‘:'ﬂ 6,00 07)2’_/. hours { 1'.6.7f?:'e’/_sec ) D¥
BAPLETH D, QuitoKPNTRZOBAAEBLZ LREETSS, b L, B
%&commnKﬁm?&&bﬁmmﬁﬁﬁxb%ﬂibﬁkﬁaﬁax
mm,nmtuéﬁ@T;uﬂfuﬁbﬁm5ﬂfm¢mﬁﬁ%dcoﬁﬂ#5~ffa
FHRELTHECAWGNZLoKRBEDD, LL 2800 s0RKd 2 Quite @
L5 ABIITREDOHACS 5 OREERAE A% b & W RBBHBERE S,/ . 0513
/KWh & BB K < %b, 'ifc:’;%ﬁf‘f@ over—hauling ?r%:ﬁ?"%&Qunto TiL A
<H b, 3DORBEOH TR FEHTS 5, |

Steam power AWk Gas turbine plant t Quito @ﬁﬁi&:ﬁb;ﬁ”ﬁﬁﬁ@*fﬁﬁﬁ
Tahrkbilda=y waérji.’fc% G LAEL ‘é'a"-lu'ri& &+, {OF%ﬁﬁﬁﬁﬁ@iﬁﬁ:?ﬁ
(T ERTA,

Table 1 0 —4 R $7RTiD 3MNBEOF TDiesel powerBBIEMTH H, Qui—
to KFW T Diesel power plant 2§ ETHOLRKIBYUTH 5, | |

Gas tur—

10—3—2 AERERMBOBEIRM

10-3—1KENTHE~RAD, mHoKbMTHDMWlpwmwﬂmibﬁﬁ
PRLAWKERTD D, 'Ei)]l?fﬁPiU\TVC@’\%%I’EVC% &’J‘V\’Cufﬁl,ft
Al 3000 0XKW Diesel power plant @@:&I%iﬁ _
Dlesel %‘EFJ’I@I%@.&%VC%D&@I 9&%E&ﬁ}ﬁbk

B OB/ B
EMBEH 6
2=y B 5MW -
ﬁ.. B D 500 rpm
A K * N
 RERE 6,600V
 AEEED: | |
& B 33 18
Ca=y 30,0 00 KWA- OA/FA
T E 6.6 KV /4 6 KV
2L @ .
E OB 1 Kn
3 3y

B o

FHRBEB

120#2x120m
2.. D |
500000gallon
65ln.z><357'n '
20mx10m
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Table 10-6- Constructien Costs of 30 MW Diesel Power Plant at Quito

~Unit: sucres

Life Local Foreign
mn- Currency Currency Total cost
_ _ year
(1) Costofiand - 150,000 150,000
(2) POwerho_uSe, cooling
‘pond & shops 30 1,700,000 2,500,000 4,200,000
(3) Waterhouse & other _
- buildings - 30 125,000 125,000 250,000
(4) - Fuel tanks, Fuel handiing .
equipment 29 1,000,000 | 11,000,000 12,000,000
(5) _ M.otor_—generator sets 15 6,500,000 | 57,000,000 63,500,000
" (6) Electrical equipment 22 120,000 | 1,100,000 1,220,000
- . (Control board, :
 switchgear, etc.)
(7) Other equipment 22 200,000 1,000,000 1,200,000
(8) Step-up-substation_ 28 300,000 2,100,000 2,400,000
(9) Transmission line 35 140,000 | 200,000 340,000
“Sub-total 10,235,000 | 75,025,000 85,260,000
(10) Engiﬁeering and ' . | : _ .
. supervision - - 3,000,000_ 3,000,000
(11) Administration costs 1,600,000 - 1,600,000
omean 11,835,000 | 78,025,000 | 89,860,000
- (12) Contingency .- 1,775,000 | 5,461,000 7,236,000
() - (12) 13,610,000 | 83,486,000 97,096,000
(13) Interest during. S _
: construction - 1,690,000 3,214,000 4,904,000 -
| Grand total 15,300,000 .| 86,700,000 -} 102,000,000

T T



B) Diesel power plant @ﬂiﬂﬂﬁﬁ _ :
Diesel power plant®iEMIE®RE La Mica Hydro power EE LFEHICS L3
WTEHTAL0LL, mmﬁ&msoﬁ&Lt
R & D D, ﬂﬁﬂ&ﬁﬁ%‘l&ﬁvﬁEE@Table 10—8, Table 10— 9,
Table 10—10VC/J"3"JLD’C35%

Table 10-7  Construction Costs of 30 MW Diese! Power Plant at Quito

Unit: sucres
Life in Local Foreign '
fem year currency currency TOtal__ cost
(1) Cost of land - 224,000 - 224.000
() Powerhouse, cooling pond
& shops _ 30 2,541,000 2‘,88_8,000 5.429.000
(3) Warchouse & other buildings 30 187,000 145;000 332,000
(4 Fuel tanks & fuel handling . ' |
' cquipment 29 1,495,000 12,711,000 14,206,000
(%) Motor-generator sets 15 9,716,000 65,872,.000 75,588.600
(6) Electrical equipment 22 179,000 1,271,000 1 450,000
(Contro! h.oard.
-switchyard, etc)) .
(7). . Other cquipment 22 299,000 -1,155,000 = f1}4543000
(8)  Step-up substation 28 '449,000 2,427,000 - |- - 2,876.000
(9 Transmission line 35 ?..10,000 | 23'|,0(50 ' 441.000
Grand total 15,300,000 | 86,700,000 102.000.000 |
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Table 10-8

Replacement Cost of Diesel Power Plant

Unit: sucres

Investment fs.p fer Annual costs
(1) @ (3) (Nx(2)x(3)
At 22 years
Local currency 478,000 | 01228 | 0.1140 6,690
Foreign currency 2,426,000 | 0.2502 | 0.0867 52,630
- At 28 years
* Local currency 449,000 | 0.0693 | 0.1075 3,340
_Foreign currency | 72.427.000 0.1715 0.0785 32,670
At 29 years |
B Local cur’rency. 1,495,000 .0.0630 0.1067 10,050
~~ Foreign currency . 12.711,000 10,1610 0.0775 158,600
_ At 30 years | | |
Local currency 12,444,000 | 00573 | 0.1061 75,650
Foreign currency 68,905,000 | 01512 0.0766 798,050
At 35 years - |
" Local curréncy 210,000 | 0.0356 | 0.1037 780
Foreign cur'rcncy. 231,000  0.1103 0.0731 1.860
o AtlSyearﬁ | | _
| Lécai_mirrency | 9.716,000 | 02394 | 0.1310. 304,710
_ F_oreign cu'rreh'cy 65,872;OOO 0.388.8 0.106_4 . 2,715‘000
' '.'_'Al_44'years-.. . _ | -
| - .Locullcurrency._ 478,000 O.GISI - 0.1015 6,690
-_Fo_reign cu.rr.ency" 2,426,000 | 0.0626 _ - 0.0693 52,630
At45 yc:irs _ : .
| Local cui’ren¢y ' 22,160,000 0.0]37 _ 0.1014 _ 30.780_ 3
' Foreign caﬁrengy' 134,777,000. | 0.0588 0.0691 547,610
" Annual costs | 4807.740

‘Note: fsp =

Cofer =

Single payment present worth fuctor {7}

Capital recovery fuctor (%)



Tablé 109  Amortization of Initial Investment of Diesel Plant

Unit: . sucres

Investment fer Annual cost
Local currency (i = 10%) ' 15,300,000 0.10086 | . 1,543,000
Foreign currency (i=6.5%) 86,700,000 0.0679 ' 5,896,000
~ Annual cost _ ' ?,439,000

Note: fe.r

i

Capital recovery factor (%)

Annual interest

Tabie 10-10  Maintenance, Operation and Administrative Costs

Unit: sucres

Annual cost

(1) Fuel expenses (s/. 0.175/KWh) | 17,060,000
97,580,000 KWh x s/. 0.175 C ' '
(2) Personnel expense (35 persons) ' | 1,575,000
35pxsf. 4,500
(3) Othér expe_nse.s.. D . 256,000 |
(4) Maintenance eéxpenses N , o S . 1,63.2,00_0'
() Oiland lubricant expenses - | C 1,962,000
(6) Administrativg expenses o - © 1,000,000
Annual cost ‘ o | : | . | 23,479;000 '
Note: For cost of fuél, the .prcsent .cost of diesel fuel at'Q'uito.of s/ 2.2S/gailo;1, '

has been taken. _ ‘ ’
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) :Diese] power plant @%‘ﬁ]ﬁ‘mﬁ
_ Diesel power plant O/EMEE L Table 10—8, Tablc 10-—09, Table
10-10RRTHOGFHETS B,

Repla%:emet cost . S/. 4807740
Amortiz/al',ion__ ) ' 8/. 7,411,000
"Main.t'enancg. Operati_on and |
Admin.istratirc E_xpcnsesz" " S8/.23479000
MTotal _annuél' cost . . S/.35697740

SRR S/ . 35,697,740 THBEBMIETIHTEENRO 7,580,000 KWh Th
+&, Diesel power OKWh % b REHIMEAS /. 0366 /KWh & & 5,

10-4 La Mica %BHoEMMER

La Mica REMOEMBEEKW & KWh KW TROREELZ\, COLBI
'MMe10~11mTT£5Kﬁ% ﬁ&%i&nanmwlpmmrpMnt@¢mﬁﬁ
%IE%&TE%K&%L KWklUKWh®$ﬁ%b=1b&ﬁﬁT% T DALY
bnzb&LaMma%%mmﬁﬁ@ﬁoﬁﬁmmhé%oa+a

éﬁ%b=1bm&®mbfaé ‘ _

KW %!HEE 5/. 17138740/30000KW—S/ 570/KW
- KWh%!ME%.S/.1&55&000/9158&000KWh=S/.QQO/KWh.
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Table 10-11

A_nnua.l benefit _fbr KW and KWh ¥ :

‘.:.Uh_it:'

sucres

Total annual

Fixed cost -

Variable cost

‘costs’
(1) Replacement 4,807,740 | - 4,807,740 .
(@ Amortization é,411,b_od 741,000 :
(3) | Mainteﬁance, operation |
&administration.costs -
Fuel expenses 17,060,000 - _17,060_,000:'
.Pcrso.nnel.e;(pe.nses_ 1',5.75.,000 ‘ | ‘1,5’::’5,000‘. -
Other expenses 250,000 “150,60_0 00000
.._Maintenance gxpénsés_ 1,632,000 I_,BO0,000 _.332;500_ |
Oil & lubricants 1962000 | 1,295,000 H 1,667,000
4y Administrative expenses '_1,000.,000' 60(_),000_ : 4C0;000.
Total - 35,697,740 | 17,138740 | 19,559,000

LML DS E M, La Mica REFOMAELMMEC 0T 1 0—1To~x

' .#IL’C ‘La \Ilca %Eﬁf@fﬁﬁ’&iﬁb&

CTAT _c_asc ) ._'_ B!

13 EEAETEDTH B,

—186— -

o _ﬁﬁdmﬁﬁﬁ { Kw:a L KWh) ;5=b %@@fﬂi?ﬁ&z’tb CDAHHIE’S:*EEB##EVC?&A

‘case Kohfibﬁﬁ*‘%kﬁ'[‘ab:e 10—123:*!.0'1‘ab]e 10—



~Table 10-12

~ Annuul benefit of La'Mica Project for Case

[T Ll
>

Biflective Suleable: o L - :
B o power & Energy Annual benefit o 1974 present worth -
“No. Year Power. -+ Encrgy Power Energy KW anmuali KW annual’
o S e o benefit heneit
IR (KW) - (KWh) (mil sucres) | (mil sucres) | (mil sucres)| (mil sucres})
© 1171974 | 23,100 55,460 - 13,167 11,092 12,080 10,180
31 76 | 28500 77,530 16,245 15,506 12,540 1970 -
5| 78 128,500 | 89,620 - 16,245 | 17924 10,560 11,650
7| 80 | 28500 | 123740 - 16,245 | 24,748 88901 . 13540
9 | 82| 28,500 123,740 - | 16,245 | = 24,748 7,480 11300 -
11 84 1 28,100 117,850 16,017 | - 23,570 6,210 9,130
i3 86 | 27,200 116,790 15,504 23,358 5060 7,620
15 | 88 | 26,400 | 115440 15,048 | 23,088 4,130 6,340
17| .90 | 25,500 | 113,890 14,535 22,778 3,360 5,260,
19 | .92 | 24,600 | 112,150 14,022 | 22,430 2,730 4,360
21 | 94 [ 23800 | 110,220 13,566 | 22,044 2,220 3610
23 96 | 22,900 | 108,190 13,053 | 21,638 1.800 29800 -
25| 98 | 22,000 | 106,070 12,540 21,214 1450 2,460
27 |.2000 | 21,200 | 103,750 12,084 20,750 1,190 2,040
29| 2002 | 20,300 . | 101,330 1,571 20,266 950 1,670
31| -4 119400 | 98920 11,058 | 19,784 760 1,370 .
33 61 18,600 | 96,600 (10,602 | 19,320 C6200 0 20
35| 8 | 17700 | © 93900° | 10,089 | . 18,780 490 200
37 ] 2010, | 17,400 89,360 . 9918 | 17,872 '_ 410 740
392012, | 17,200 | - 79,250 | 19,804 15,850 340 550
T AT DRSS TR Y B ~sub-total:| sub-total
| ditto -+ | ditto o ditto ditto - - from 20120 from 2012
R R T R T ST LY 1020230 | to 2023
I R P I SR St AR 12,320, 3,740
50 ] 20237 | 17,200 | 79,250 9,804 | 15,850 B
Total | : i ) resse0 |t 221,540
R T I R o e '.'K_Wﬂcnu-' _KWII lléué- _
. Capital recovery factor at 50 years = 9.0% . N I .
R R R =5/.15,200 |= §/,19.940°

'I"oml_' Benefit o

='§.35,140

Note The mterest rate is 9. 0% whlch is the same Wf'.l[,hlbd avc,mg,t, mtm.sl l'dlL

;‘! for La Mica Pro;ect



for La Mica Project.

- —l8g—

Table 10-13  Annual Benefit of La Mica Project for Case *‘B”
ggt;sglt-ig: g?;;:g;)le Annual benefit 1974 present worth
No. | Year 4 KW annual | KWh annugy|
Power Energy Power Energy benefit |  benefit
(KW) (KWh) {mil sucres) | (mil sucres) (mi_l sucres) | (mil sucres)
1 1974 23,100 55,460 13,167 11,090 12,080 10,180
3 1976 28,500 77,530 16,245 15,506 12,540 11,970
s | 1978 | 28,500 89,620 16,245 15,506 10,560 10,080
7 t 1980 28,500 123,740 16,245 24,748 8,390 13,540
: : : : . . sub total | sub total
from 1980 | from 1980
to 1998 | to 1998
ditto ditto ditto ditto 77.800 | 118,530
25 1998 28,500 123,740 16,245 24,748 1,880 2,’870
27 2000 27,500 119,720 15,675 23,944 1,530 12,340
29 2002 26,500 114,070 15,105_ 23,214 _ 1,240 1,910
31 2004 25,500 112,440 14,535 22,488 1,000 1,550
33 2006 24,500 108,800 13,965 21,760 R10 1,270
35 2008 23,500 105,160 13,395 21,032 660 1,030
37 2010 22,500 101,520 12,825 __20,304 _530 840 _
39 2012 1 21,500 97,880 12,255 19,576 430 680
41 | 2014 20,500 94,240 11,685 18,848 - 340 550
- 43 | 2016 19,500 _ 90,600 1,115 18,120 270 450
45 2018 1_8,000 86,960 . 10,260 17,3_92 210 - 360
47 2020 17,400' 83,320 9,018 16,664 .| 170 - 290
49 | 2022 17,200 . 79,680 9,804 15,936 140 230
50 2023 ' 17,200 79,500 9,805 15,900 130 210
“Total 184,620 | 239,230
: KW _Be.ne— {KWh Bene-
Capital recovery factor at 50 year = 9.0% fit = 16,620(fit = 21,530
Total Benefit = 3.8,1'5()
Note: The interest rate is 9.0% which is

the same weighted average interest rate



10—5 (E~iERD LY
"Afcase, " Ii ' i::ls:.) 2N, La Mica BUMORE, S8110-2-1,
10-2-2, $ LYY —4 TROE, FTORMREROWY T 5,
"A'case : SEMMAEM =S, 34,590,00 0.“yesr
SENDARRIOI=5..15274,000 yesr
M =-0=8. 19316000
BAAC= 2.2 6
AR =8 7. 37430000/ yesr
AEMAEIRI0I= S/, 1 7,774,000 /yesr
R BIRE =D~ (0= 8./, 19,656,000
B)/C=2.1 1
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Table §1-2 (1) Amortization Schedulg - Foreign Currency

Unit:  Mil Sucres

Borrowing Redemption :
Year Generating Tr.ans- o _ OBua tls;t:;t:eding Remarks
mission | Total | Principal]Interest] Total
Facilities Line ‘ :
1972 7,883 | 252 | 8,135 Interest Rate:
1973 | 34,45) - 34,451 6.5%
1974 | 27,326 | 2,272 | 29,598 72,184 | Redeemble in
equal annual
1975 1,859 | 4,692 | 6,551 170,325 |inctallments
1976 1,980 | 4,571 | 6,551 |68,345 |in 20 years
1977 2,109 | 4442 | 6551 |66,236 Zi,tiro;ii?r';:lg
1978 2,246 4,305 6,551 63,990 | operation.
1979 2392 | 4,159 | 6,551 {61,598
1980 2,547 | 4004 | 6551 |59,051
1981 2,713 | 3,838 | 6,551 [56,338
1982 2,889 | 3,662 | 6551 |[53,449 |Amortization
1983 3077 | 3474 63551 50372 Rgfg'9075 640
1984 3277 | 3274 6551 |47095 |
1985 13490 | 3,061.| 6,551 '|43,605
1986 3,717 | 2,834 | 6,551 |39,888
1987 3,958 | 2,503 | 6,551 |35930
1988 | 4216 | 2335 | 6551 (31714 |
1989 4,490 | 2,061 | 6551 (27224 |
1990 4781 | 1,770 | 6551  |22,443
(991 5092 | 1,459 6,551 - 17,351
1992 5423 | 1,128 | 6,551 [11928°
1993 5776 | 775 | 6551 | -6,152
1994 6152 | 399 6,551 0
Total | 69,660 | 2,524 | 72,184 (72,184 {58,836 (31,020
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Table 112 (2)  Amortization Scheaule - Local Currency

Unit: Mil Svcres

Redemption

Borrowing )
Year Generating ._Trans- ; . . Outstanding Remarks
Facilities | misson { Total |Principal| Interest | Total | Balenee |
_ “Line . :
1972 | 22,844 | - - | 22,844 Interest Rate:
1973 | 49,328 | - | 49,328 10%

1974 | 30,068 | 2,476 | 32,544 104,716 | Redeemble in
1975, | 6,570 10,472 | 17,042] 98,146 | Squal annual
: - . installments .
1976 7,228 | 9,814 | 17,042 90,918 |in 10 years
1977 7950 | 9,092 | 17,042| 82,968 | after beginning

A - of commen_:ial'

1978 8,745 | 8,297 | 17,042 74223 | greration.
1979 9,620 | 7,422 | 17,042| 64,603
_ _ JR——

1980 110,582 | 6460 | 17,042] 54021 R;’::_mm"ms |
1981 . 11,640 | 5,402 | 17,042] 42381 | 0.16274539
1982 12,804 | 4,238 | 17,042] 29,577
1983 14,084 | 2,958 | 17,042] 15,493
1984 15,493 | 1,549 | 17,042 0

Total | 102,240 | 2,476 | 104716 |104,716 |65,704 170,420

_.‘\197_. |
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Table A-I-! - Comparison of dam dimension of each site

- A-Site - . B-Site _
(Rio Desaguadero) (Rio Antizana)
Reservoir o )
Normal high water levél 3,904 m | 3,094 m
Min, water level |
Total resefvoir capacity 3,420,000 m> 36,000,000 m3

Effective capacity

21,000,000 m3

21,000,000 m3

s/. 5,012,000

Drawdown 9.5m 9.0m
Dam _

Height 12m 28 m

Crest length 415 m 400 m

Volume 55,000 m3 340,000 m3
Spillway .

Design flood discharge 30 m3/ sec 30 m3/sec

- Estimated construction costs _-

s/. 29,190,000
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-Table A-I-2 Comparison of construction cost of dam of each site

Unit: . sueres

A-Site
(Rio Desaguadero)

B-Site
{Rio Antizana)

No. 1 diversion dam
No. | diversion canal

No. 2 diversion dam
(inclugling spillway)
No. 2 diversion canal
Main dam

~No.'1 tunnel

Canal-I ( = 690 m)

526,200

456,000

713,000
903,000
5.012,000

7,350,000

660,000

Main dam 29,190,000 .

Total cost

15,620,000 .

29.190.000

Note:- See Table 9-1



Table A-1-3 Constructidn cost of main dam at B-site

Unit: sucres

Quantity Unit Price " Total _
Open-cut excavation (common) - B 250,000 m3 15. | 3;750,0_00 .
including dike excavation ' : _ Coe E
Open-cut excavation (rock) 30,000 m3 40 - |- 1,200,000
Embankment (irhper.vious zone) 85,000 m_3 37 3,145,000
Embankment (rock zone) '1.9.7,000 m3 40. ,7,88d,000
Conerete in spillway. 5000 m3 800 - 4,600,0(50 |
Coﬁcrete in diversion canal 1,5.00 m3 800.- 1,200'.,000
including plug -
Excavation of coffer dam 3,500 m3 20 75,000
Embankment of coffer dam 2,800 ﬁ_3 25 | B :'/'0,000_
Reinforcemént steel bar | 50 t_oh : 4,000 | 200,'0_00
Foundation grouting lumb-sum - 2,000,000~
Handrail, steel pipe 20 ton .13,000 260,000
Ilumination syétem 30 post 3,100 : .93,000.
.. Other works | lump-sum — ..'.2,657,000
Total 1.29:,_1 90,000
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PROFILE OF "B” Site Dam
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Table A-I-3
La Mica MUEg7KE T 3%

(La Mica Interconnection Water Way)

Total Cost Local currency Foreign currencyj

(L W O 8,49500000}8,/-6462100 s/-&oszem;
(2) KB < 23 2K 8/-7000000|8/-5481,000 S/'LSl&Mﬂ%
(3) 588 P~ 098 el ) 7 b S/ 8102000 |S,/-6343700 | S/ 1,758300"
(4) WP H ~Pita HUK# &HKE | S434220000 | 9426794300 3/-z4zawué
(s ) (858822000} (845 081100)(&41&74QMWE

(5) Over Head Cost ( 4 09 ) 923538000 | &18038900 | 875490100
e 1! 9482360000 | 8763120000 | 819,240,000

Note . unit cost of canal (4 =8/+1400/m

unit cost of temnel =57+4150/m
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Table A-I1-5 Regulating of Rio Pi;u’s Discharge by Reservoir in 1965

Month Ei:rlf-roff '(].) - _(2'05 m3fs) | Storage Suppl;v

- m3_./s(l) m3/s m? m3 m? m3/s
Jan. 239|034 910,660 0 0 0
Feb. - | 221 | 0.16 387,070 1,297,730 0 0.
Mar. | 2.16 0.11 294,620 1,592.356 0 0
Apr. | 287 1082 2,125,400 3,717,750 0 0
May | 3.1 1.06 2,839,100 6,556,850 0 0
Jun, 279 | 074 1,918,080 8.474,930 0 0
Jul 311 1.06 2,839,100 | 7,462,120 3,856.890 1.44
A.u.g. 3.48 1.:43 3,830,110 7,435,340 3,856,890 .44
Sept. | 2.80 7| 0.75 1,944,000 5,622,450 3,756,890 1.44

S Oct. | 341 | 136 3,642,620 5,408,180 3,856,890 1.44
'ch 420 |25 5,572,800 9,114,740 _. 1,866,240 0.72

; : _ _ over

" Dec 3.35 1,30 3,481,920 | 10,000,000 1,928,450 0.72
Annual 29,785,480 19122,250

'_—23_3-—.__.



Table A-II-6° Regulating of Rio Pita’s Discharge by Reservoir in 1966 . .

River N 3  Storage " Suppl
Month ; Run-off (- Q.05 m¥fs) orage Supply
m3/s (1){ m3/s m3 m3 m3 | m3/s
Jan. 3.00 0.95 2,544,480 0 0 0
Feb. 2.77 0.72 1,741,820 4,286,300 0 0.
Mar, 3.47 1.42 3,803,330 8,089,630 0 g
Qver '
Apr. 3.07 1.02 2,467,580 10,000,000 - 0 0
over : -
May 2.52 0.47 1,258,850 10,000,000 0 0
' over o
Jun. 2.19 0.14 338,690 10,000,000 0 0
Jul. 3.19 1.14 3,053,380 9,196,490 3,856,890 1.44
Aug. 3.58 1.53 4,097,950 9,437,550 3,856,890 1.44
Sept. | 2.94 0.89 2,153,090 7,833,750 3,756,890 1.44
Oct. | 2.56 0.51 1,365,980 9,199,730 3,856,890 |  1.44
- Nov. | 246 1041 991,870 | 8,325,360 1,866,240 | 0.72
Dec. 2.64 0.59 1,580,260 7,977,170 1928450 | 072
‘Annual 25,397,280 19,122,250
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Table A-I_l-'l_ Regulating of Rio Pita‘s Discharge by Reservoir in 1967

Month | Rumort | (2 - 205 m¥g Storage Supply
m3/s (1}| m3/s m3 m3 m3 m3/fs

Jan. | 241 {036 964,200 0 0 0
Feb. | 273 | 068 l.,645,000 2,609,200 0 0
Mar. | 342|137 3,669,400 6,278,600 0 0

 Apr. 2.78_ 0.73 1,892,200 8,170,800 0 0
May | 228 © {023 616,000 8,786,800 0 0
Jun. | 296|091 2,358,720 - | 10,000,000 0 0
oL | 3ss 183 4901,500 | 10,000,000 3,856,890 1.44
Aug. | 294 089 2,383,780 8,526,890 3,856,890 1.44
Sept. | 2.18  |0.13 336,960 5,105,960 3,756,890 1.44
Oct. | 233 [0.28 749950 | 1,999,020 3,856,890 1.44
Nov. | 235 |030 me00 | o10380 | ises240 | o072
" beé. 179 0 o 910,380

Annval | 20,295,310 10,390,400

K
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Table A-II-8 Estimated Construction Costs of Pita Project '

Unit: Sucres

No. Works Total Cost Rema_rks' '
A-l Pita No. 1 dam 33,800,000 | dam volume: 570,000 m3
A2 | PitaNo.2dam 21,800,000 dam volume : 380,000 m3
A-3 Spillway 1,780,000 - | |
A-4 Qutlet structure 755,000 See A-1,A-2, A-3, A-4
Sub-total 58,135,000
B-1 Preliminary works 500,000
Sub-total (A — B) 58,635,000
C Studies & investigation 1,255,000
D Land acquisiti_on 100,000
E Administration - 1,000,000
F . Engineering fee ],60_0,(500
Sub-total (A — F) 62,790,000' .
G con'tingeﬁcy o 6,_210,000' - |
- H lnteres't'during coﬁstruction ' .--3,.30_0,000 ' 0.4 RT = ‘0.0.48j
- | | T =15 o
Grand Total 72_',_300,000 . A.nn_ual'.in'ter.est R = 0.08

—236-—'



[A-1]

Works of Pita No. 1 dam

volume of dam:

570,000 m3

crest length: 515 m
- Item No. -~ Item of Works Quantity - Unit  Unit Price  Construction Cost
1 ~ Excavation, common 190,000 - m3 §. 15 §/.2,850,000
2 o rock 20,000 m3 40 800,000
3 Embankment, core | 100,000 m3 25 2,500,000
4 * o, filter 90,000 m3 40 3,600,000
5 ", eath - 380,000 m3 38 14,400,000
6 Grouting 3400 w750 2,550,000
7 Water treatment - lump-sum - 1,200,000
8 Division tunnel ~ 300 m 5,000 1,500,000
9 Others - lump-sum - 4,400,000
Total s/. 33,800,000
[A-2] - Works of Pita No. 2 dam volume of dam: 380,000 m3

- —237—

crest length: 715 m  dam height: 25 m.

1 Excavation, common 160,000 - m3 15 s/, 2,400,000

2 o, rock 13,000 m3 40 520,000

3 " Embankmet, core . 80,000 m3 25 2,000,000

4 m . filter 170,000 m3 40 2,800,000
5 ». -, earth” © 230,000 m3 38 8,720,0‘00

6 Grouting ' 2,000 m 750 1,500,000
7 s . Others - _ - lump-sum - 2,860,000
“Total ' s/. 21,800,000

- [A-3] '-Wdrks of Spii]way ' N _

1" " Excavation, common 50,000 m3 15 /. 750,000
2 rock 10000 . m3 . 40 400,000
S5 Conerete. 12000 0 md 530 396,000
.4 .. - :QOthers ) - lump-sum _-. 234,000
Total s/. 1,780,000

.'[A.-4] 'Ou_tl.et Strﬁctu_re -

] .Infake . - _[.ump-sum - sf.-120,000
20 . Tumnel 150 m 4000 600,000
3_.. ':'_Ofﬁérs' | — “lump-sum - 35,000
Total T

5{. 755,000
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Appendix -l FHEM ( Head tank )® Capacity TN T
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~ Fig. A-llll-1  Operation Diagram for Régulating Reservoir
. ' in case of Average Release from La Mica Lake
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Fig. A-I1I-2  Operating Diagram of Reguiating'Reservoi_r_
in case of Maximum Release from La Mica Lake
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Appendix-1V

Appendix—V K& - KLEHK

1. Monthly Max. Med. and .Min..Temperature
2. Mc.m.thly Rainfall in La Mica Cocha

3. _ Daily Rainfall in.La Mica Cocha

4, Moﬁthly Rainfall in La Mica Project Area

5. Gaged Discharge in ANTIZANA Gaging Station (from 1960 to 1966}
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STATION -

RIVER, IN THE BASIN OF

Daily Rainfall

Daily Rainfall in La Mica Cocha
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4. Monthly Rainfall in La Mica Project Area

4-1 onthly Refnfetl

— STATION

Hicacecha

r

en CATUHMENT

AREA

Quirp, Ecuador

= e e Wl RN
RI\I}.H. Iy THI—: BASIN OF ELEVATION . UKIT nm g 0. 32 78 . 13
YEAR ! ¥ ; - ARKUA
~ dan, Feb. Mar, Apr. Hay Jun. Jul. Aug. Sepr, Oeg, Hov. - Dec. -
- ees . : -
5 19,9 7 207 2.9 | 99,3 | 12906 85.5 59.8 1000 | o ]
. ' 77 . . . . .2 95,5 137.0 73.3 840.0
1ub6 ! 39.6 64%.7 143.6 61.6 9.0 66.4 Lor.9 8.6 104 .4 43,4 - - - ;
- i ' )
. ! .
L | .
]
[~ ) I
R J
- | R
I 3 ]
| ]
1
42 Monenly Reinfall .. STATON ~ __ Papallacea CATCHMENT AREA mia . Quito, Egusdor
g REVER,IN THE BASIN OF . ELEVATION m UNiT o s 0 223 w_ 78 - DA
— - - - | ANNOAL
VEAR | Jan. Feb. Mar. Apr. May Jun, Jul, Aug. Sept. Ot Hov. Dee.
C 1963 R R - - . - - 60.4 4301 23.7 58.3 53.4 - j
_ 11964 - 22,3 46.9 72.0 87.6 6%.9 “175.5 10,9 164,0 188.2 5.5 60,2 61.8 1,134.8 ]
| 1965 54,1 26.56 61.7 103.5 138.0 114,1 151.1. 1741 66.6 . - 144.8 66.4 . -
|- 1966 T 6.8 7.2 157.7. %51.3 42.7 95.5 196.7 95.7 151,3 55.2 63.5 131.8 "1,248 .4
o
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Hor ja

Quitc, Ecuador .

4-3 Monthly Rainfall STATION CATCHMENT AREA
: RIVER, I8 THE BASIN OF ELEVATION 3,300 m vt mm s 0 * 25w _22 + 50
- ; . ANNUAL
YEAR Jan., Feb. Mar, Apr, May Jun, Jul, Aug. Sept. oce. Nov, Dec,
1965 - - . - . - . . 272.8 . - - -]
1966 296,0 - 280.4 168.9 249.0 438.0 - - - - 176.7 373.8 I
o .
L ; 4
4-4_ Monthly Rainfall STATION ©  __ Cejas Pedregal  GATCHMENT -AREA sgim : . _
RIVER, IN THE BASIN oF ELEYVATION 3,960 m  UNIT mn 5 _0 *4l' w_78 - 20!
- _ ¥ ) y S TANNUAL
YEAR Jan. Feb. Mar, ApT, May. Jun, Wul, - | Aug. . Sept. | oct. . Nov. Dee.
[ 1963 - - - 4.1 | 135.0 95.0. [ 885 | 733 | 7206 | 165.8 | 1218 -
| F964 20.1 354.3 63,1 158.6 88.1 .221.7 128.0 166.7 k8 192.1 91.4 67.5% 102.0 1,333,6}
L. 1965 55.9 45,2 57.6 1143 170.4 . e 147.6 124,7 v 112,46 120.8 143.2 141.9 oo =i
. 1966 73.8 T B9.2 182.1 3.0 57.7 139,1 202.9 166.1 . }51.2 102.5 103,23 126.1 1.“37.1_
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4-5 Monthly Reinfsll - - sramion Tiputini CATCHMENT AREA e Quito, Ecuador
__RIVER, IN THE BASIN OF ELEVATION — 220 m T mm g D - 43y 75 . 32"
VEAR | Jam. Feb, | Mar, Apr. Hay Jun, Jut, Aug. Sept. |. Oct. Hov. Dec. ABNUAL
1962 144.9 118.2 09.6 { 259.9 | 420.5 440,0 285.8 | 288,2 189.8 | 222.3 . 1
| 1963 1.7 190,3 291.9 | 221.7 § 255.4 7 127.9 173.4 | 194.2 104.4 | 1644 164,9 164.4 |[2,090,6 "
1964 17.0 98.7 187.3 | 197.3 | 270.9 444 275.5 - 272.2 | 350.9 102.6 - -
[~ 1965 - - 268.6 | 139.9 | 329.1 21,8 239.4 - 333.0 | 228.9 91,9 248.9 - A
. 19_66 i83.8 .79.0_ 8.2 105.2 88,2 99,3 118.5 a7.0 158.6 215.4 54,8 95.7 1.373.1:
4-6_Monthly Rainfall _ STATION Azchldona CATCHMENT ARFA- ke Quito, Ecusdor
: RIVER, IN TIE BASIN OF ELEVATION 600 UNIT o s 0 * 55 w .. gl 48l _
T - N . . . . - . ANKUAL
L YEAR - 3 Jam. Feb. Mar. Apr. May Jun. Jul, Aug. Sept., Oct, . Hov, Dec. T
| 19e | - - . - - - - - - leeas | azae | 33se ]
I 1965 250.2 156.9 151,8 | 428.7 | 416.7 [ 5114 442.1 | 351.5 418,2 | 283.5 460.9 2044 |4,316.3 ]
1966 293.4 250.8°| 393.2) 517.5 } 749.9 420,7 $59.7 | 37132 392.3 | 232.9 56,2 576.2 [5,111.1 ]

—255—



4-7 Monthly Bainfall STATION Tens . CATCHMENT AHEA 39k Quitoe, Bcuador

HIVER, i THE BASIN OF o ELEVATION 527 o UNIY m g 0 + 59 11 . 49
- . : ANNUAL
VEAR Jan. Feb, Mar. | Apr. | May Jun. Jul. | aug. Sepr. | Oct, Nov. Dec.
L 1964 - - - . - - N - 350.5 | 130,89 | sis.9 - ]
1963 267.8 139.2 168.4 373,2 608,2 831.% 451 .4 3345 383.7 333.4 383.2 29,4 4,514 7]

. . 1966 137.4 264 ,4 445.8 541.0 |. 285.2 267.0 152.6 133.2. 254.9 282.5 601.1 T 9.8 3.'7.56.9:
4

4B Mo . Rainfall STATION Salayambo CATCHMENT AREA sqln  Quite, Ecuador
T e T == . . )
: RIVER, IN THE BASIN oF __ -~~~ ELEVATION 3,250 - m umiT N mm g 0, 02" .. -.78 . 20
e . . . : o ANNUAL
YEAR Jan. Feb, Mar . Apr, May Jun. Jul, . Aug. Sept. .| Det, Hov. Dec,
1965 - - - .- - - - - Co- - 1060 | w66 | -]
1966 89.6° 145.7 187.5 150.1 174.9 277.9 _ - 180.7 103,5 9}.7 B2.4 o= LE
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4-9 Monthly Rainfall

RIVER, IN THE BASIN OF

STATION

Satzayacu CATCHMERT AREA

49 hm

e Quite, Bovador. .

r— . ELEVATION 470 mn UNIT nm g 1+ 11' w17 e+ 52!
L ‘ ] ] ; } ARKUAL
YEAR Jan, Feb, May Apr. May Jun, Jul, Aug. Sept. oct. Nov, Dec, !

1964 - - . . i
e - - - - 313.3 | 326.0 185.7 151.7 .

| 1985 265,86 107.4 32,6 ( 195,10 | 568.3 471.9 395.5 | 1307.6 325.3 | 242.0 337.3 252,1 { 3,851,07]
1966 | 306.1 337.2 | L1161\ 470.8 | 3996 | 325.0 | 393.5 | 233,70 ase.h | 251,85 | 2742 | 296.0 4,077.37

" ]

4-10 Honthly Rainfall _ STATION Curaray CATCIMENT AREA sokm _ Ouite, Feusdpy
" RIVER, (¥ THE, BASIY OF : ELEVATION 300 . ounr e s 1 .+ 30 . 76 ., 50
) ANKUAL
YEAR Jan, Feb. Mar, Apz. . May “Jun, Jul. AUg. Sept. Oet. MNov., | . Dec.

_— . . . J

. 1965. | 204.5 210.9 317.1 60.4 | 156.1 - 2633 | - 2,0 167.1 | 328.8 125.6 228.3 - A

L 1066 284,5 135.7 1 '107.9) 218.3 | 202.7 15,6 397.2 | “186,5 250.6 | 279.2 146.9 69,2 12,398.3

-

L e e

2 B e T N S

T

| - 1

+
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5. Gaged Discharge in ANTIZANA G_aging Station (from '_ 1960 to 1966)

%=1 Geged discharge in ANTIZANA geging astation

STATION . e
Rio ANTIZANA  wivem, N TilE BASIN OF ELEVATION e o UM __.mifsec ..~ VEAR 1960 -
DATE Jan.  Feb. Mar. Apr, May Jun, Jul, Aug. Sept. 1 oct. . ‘Nu.v. Dec . mfg

1] 1.89 1,80 1.77 2.03 7.09 6.74 z.o8 | z.re T aas 1IN 2.00 1,45 | 1
2 1.806 1.90 1.75 1.99 2.09 4,89 2.30 2.52 1,42 2,13 1.88 1,72 : |

3 1.76 1.95 1,82 2.04 2.05 3.87 2.5 2,28, 5,32 2.13 1,88 1.79 3]
I« 1,76 1.19 1,27 1.81 2,00 3.2 2.42 3,78 4,68 2.10 1.92 1.69 4

5 1.80 1,75 2,09 1.43 1.96 2,74 2.33 4.67 ' 3.5 | 2,18 1,81 1.58 5
] 1.68 1.62 2,01 1.34 1.98 2,73 2,47 31,53 2.91 2,03 1,95 1.65 8
7 1.88 1,58, 2,11 1.70 2.03 2.1 2.62 2.84 2.55 2.03 1.90 2,08 LI

8 1.90 1.63 2.00 2.06 2,00 2.69 2.47 2,55 2.35 1.89 1.90 1.93 8 ]
" g 1.76 1.64 2.04 2.02 1.86 2.55 2.37 2.42 2,33 1.98 1.92 1,85 9

w | 1.55 1.67 1,81 2.03 1.68 2,52 2,48 2.69 2,39 1.97 .94 2.04 U
L W 1.65 1,87 1,91 1.82 1.85 2,31 2.75 3,51 2.35 1.9 1,91 1,67 no

2 | §.87 1,75 1.93 1.88 2,00 2,28 2.39 3.23 2.39 1.84 1.87 1.46 1 ]

a oio1.83 1.6% 1,98 1.71 1,9 2.30 2.32 2.79 2,37 1.84 2.03 1.44 12

1 1.85 1.65 1,91 1.55 1.97 2.21 2.21 2.46 7.4t 1.84 1.97 1,51 1 q
s | 1.8 1,88 2,01 £.52 1.97 2.20 2.19 2.39 2.29 1.82 1,79 1.1 15

6 | 1.92 1.75 2,08 T1.27 1.98 7.21 7,12 7.16 7,29 .79 Y77 .7 T

woto1,9 1.66 2.15 1.55 1.89 2,04 2,16 2.12 2.10 1.88 1.71 1.34 7
" om | 1.9 1,6% 2,02 1.77 0.91 2.03 2.09 2.04 2.15 1.93. 1.73 I 1 :I

19| 1.9 1.74 1,98 1.88 1,91 2.0t 2.19 2.00 2,20 1.90 1.75 1.47 1 ]
9 § 1.90 1,86 2,08 1.78 1.93 2.00 2,39 2,03 2.30 1,99 1.72 1.57 0

a | 1.9 2,27 [T 1,72 2.03 1,01 7.31 7.33 2.36 .77 1.72 1.59 n |
2 | a2 2,32 2,72 1.85 1.99 1.90 2,12 2.43 2,26 1.69 1.77 LSy ;]

noi 1.95 2,26 z.24 2.00 2,09 1.9 2,19 2.20 2,19 | 1,57 1.74 .63 n
oo | 2.02 2,20 1.83 1.9 2.21 1.89 2,23 2,08 2.17 1.55 1.79 169 [ 5 7

s | L:96 2,03 2.04 2,01 2,29 1.90 2.39 2.03 2.14 1.63 1.62 1.60 5
199 TI8Y T B3 T.97 732 .90 T E3T 1,97 73T 1,50 7S T.30 )

a | 2.00 1,98 1,13 1.94 2,30 1,90 2,23 2.03 2.44 i.59 1.51 1.69 7]
| | 1.93 2.00 2.00 1,95 2,24 1.90 2,12 2,02 | 2.29 1.61 1.64 1,77 % ]
| 2 | 1.9 1,87 1.90 2.07 2.20 1.90 2.42 2,17 2.16 1.74 1.78 1,78 | B |

30.1.1.96 2,22 2.08 2.95 1.82 3,23 2.39 2.18 1.79 1,73 1.80 30

u o5 1.9% 1,498 7.67 2.88 2.29 .73 1.74 3
veragh 1.88 1.85 1.99 1.82 2.255 | 2.50 2.37 2.54 2.57 1,859 | . 1,807 1,628

Thowsat 7om ¢ _Bvezage ;| 7,087
5-2 Gaged discharge in AMITIZAHA geging station
STATION T )
Rio ANTIZANA_ WIVER.IN THE BASIN of ELEVATION e ST, __ W /50 VEAR - 1961 —
- - T T T 1 1 :
BATE Jan, Feb, Havr, Apr. Hay Jun. Jul. ; Aug, ¢ Sept. . Oct. Nov. 1 | Dec, " DATE
LoV 1169 1.57 1,83 1.58 3.76 2.12 2.93 2.36 | 1,73 - 2,40 2.50 1.79 [
2 |t 1.48 2,11 1.67 1.2 2.18 2.76 2,37 1 1.66 | 2,55 | 2.3 reg
[ 3 I.64 1,41 2.11 1.62 2,90 2.35 2.57 2.18 : 1.63 2.47 2.18 1.19 3]
s 1.70 1,31 2.41 .67 2.43 ] 2,15 | 2,76 ! 2,020 1,50 2.52 - 2.28 166 .1 ]

5 1.25 1.36 2,52 0.76 2.10 2.19 3.06__ i 1,89 . 1.55_ 1 2,66 | 2,3l 1.61 5
B 1,86 1,38 2.55 1.85 1,98 2.90 2,87 | 1.93. 1 1.38. . 3,30 "2.12 0] 1.83 5. |-
K 1.85 1.47 2,95 1.81 1.89 3,91 2.69 2.26 ; 1.72 3.02 .00 195 1 7 ]
[ s 1.78 1.50 2.59 1.74 1,91 3,45 2.58 .23 1.97 2.83 1.95 1.94 | 8.7
e 1.57 1.50 |- z.28 1.80 1.9 2.70 2,54 1.70 2,12 2.75 1.89 1.81 9
" 0 1.79 1.5 2,51 1,70 1.91 | 2,48 2.27 3.30 1,99 |-2.81 1865 1.69 n 7
B 1.89 145 | .3.06 1.66 2.05 2.4 2.21 2,9% 1.88 2.80 1.88 1.5 -3 U
[ © 1.63 1.52 2.65 1.65 2.35 2.68 2.25 .12 1.84 3,68 1.%0 1.4% At
i 1.71 1,67 2,27 1.7¢ 2.38 2.78 2,7 2.58 1,79 -] 3.99 2.30 1.50 1
o 1.61 1,78 2.19 1.72 2.22 | 2.R4 2.70 2.36 1.77 346 1,93 1.36 "

5| L% 1.86 2,20 1.45 2.30 | 2.65 2.74 2.36. | L.76% 3.17 1,69 1.39 15
e 1.66 1.83 | 2,07 1.49 2,20 3.97 2.60 ) 2,30 2.30 3.02 1.63 1.55 L
| 17 1.57 1.67 1.79 1.48 2.10 4,77 2.41 2.32 2,38 3.0l 1.76 1.49 1
Rt 1.61 1.65 1.70 11,50 2.08 3,52 2.32 2.2t 2.24 2.87 1.91 .| 1.38 18]
(19 1.68 1.78 1.82 154 2.04 2,92 z.27 2,16 .10 2.77 1,96 1,38 9]

0 1.73 1,82 1.87 L.47 2.05 2,64 2.13 2,23 2,00 2,55 1,93 1,49 1.2 )
L = 1.57 1.74 1,73 1,39 2.00 2.42 2,02 2.30 2,14 2.50 - | .1.88 L44 CLI
N n 1.7 1.62 1.64 1,39 1.97 2,30 2,18 2.27 2.24 2.55 1,81 1.38 .1
S 1.85 g | 1.65 1.66 1.87 2.2 z.08 2,03 2.46 2.38 1.77 135 - | # :
i 1.87 1,65 1.82 3,00 1.9 2.20 1.85 2,22 2,46 2.36 1.76 1.3 | o j

B | 1.9 173 2,07 3.28 | 2.33 2.13_ | 1.87 2,12 2,30 | 2,79 1.26 T T
%0 1,91 1,64 1,97 2.56 2.61 2.11 1.79 2,02 “2.12 2.84 1.84 iy %
[ 2 1,50 1.78 1,97 2.20 2.5 | z.07 2.33 1,93 2.13 2.68 1.78 I.56 e
|3 1.82 1,73 1.97 2.07. 2.27 2,02 |"3.06 T 2.09 .| 2,51 1.82 1,61 B
R 1.83 1,97 2.20 2.20 2.18 2,86 -1.80 2.17 2,33 1,81 L4y e

0 1.66 1,90 3,38 2.16 | z.67 2.52 1.83 2.34 z.23 .75 1.42 30

3 1.63 1.82 2.03 2.32 1,77 2.29 . : 1,41 3
hwerage 1,723 1,613 | 2.1m 1.869 2.260 | 2.675 1 2.461 2,304 | z.00%. | 2,777 1.941 1._55:3 '
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5~3 Gaged dimcharge in ANTIZANA giging station

— STATION _— -
WH\VEH. IN THE BASIN OF FLEVATION UNIT - mMsec YEAR 1962 . .
- . s - T H
DATE Jon. Feb. ] Mar, Apr ., May Jun. dul, Aug.8 Sept, Ber, !. Hav. Dec, DATE
l e —— _—- e e s e cead e e e 4_....,,?_.-‘~‘..<».;—-u o
L_T 1.51 1.97 1.66 1.28 1.55 2,28 2,87 4,53 3,40 2,60 ‘2,26 1,53 b
o 1,58 2.00 1.99 119 1.53 2,19 1.81 5,32 3.83 2.61 2.34 1.67 i
t ' 1.82 1.86 1.73 1.20 1.28 5,10 4,17 5.03 3.88 2.76 2.55 1297 o
s 1.40 1,80 1,59 1.28 1.3 8.79 1.57 . 5,14 3.9 2,51 2.62 1.91 .
5 1 1.42 IRGH 1,44 1,19 1,35 1.4B 3.49 har 1 364 ¢ 2,27 2,59 2,07 5
_ 6 1.24 1,54 1,67 i 1.53 .| 5,97 4,80 3290 3,85 7.12 2.7 2.5 3
. 7 1.40 1.32 .58 1.16 1.56 4.9% [N 3.67 1.61 2,01 .08 235 -7
. 8 1.60 1.13 1.60 1.26 1.99 4,16 3.84 3.58 1.23 2,19 2.05 2,42 8 |
.9 1.58 1.24 1.7 1,33 z.18 3.64 3,38 3,89 2.90 2,48 2,15 2.32 L]
|10 i _1.50 1.1 1.63 1.35 2.12 4. 67 3. 3,57 2. 2,41 2.10 2.16 0]
L :; 1,45 1.28 1,55 1,62 3.01 5.17 3.05 3.2 2.69 2.67 2.6 1,95 i
L% 174 1,27 1,59 2.09 2,90 5,21 1.87 3.10 2.63 2.5 2,47 2.24 12
%_ 1 1.91 1.36 1.62 1.88 2,70 4,39 2.69 2,94 2.52 2,29 2,43 2.33 n 7
Lo 1,73 1,48 1,46 1.75 2,97 3.76 2.62 2.9 2,47 2.77 2,81 2.24 u -
[ 1,57 1.25 1.39 1,86 2.39 3.42 2,50 2,62 2.63 3.01 2.5) 1,93 15 7
L :: 1.45 1.32 1.79 1.93 2,82 3.6% 2.47 2.78 2.62 2,79 2.46 1.87 6
- 25T T S S5 1.9 2.00 5,62 4,01 2.4%. 2.62 2.50 2.61 3.35 1.9 v
¥ 1,47 2.24 1.75 1.82 5,49 3,38 2,13 2,9 2.44 2.29 2.71 1.84. ' |
|, 13 1.4t 1.62 1.84 1.85 5.81 3.15 2,47 2.94 1.40 2,08 2,43 1.84 19
Y 1.4 4,51 1.75 2.03 5.42 2.89 2.5% 2.78 2.35 3.46 2.51 2,13 n
|2 1,54 3,69 1.46 1.8 4,46 3.08 2,37 2,62 2.78 3.3 2.41 2,06 E
a 1.38 3,11 1,40 1.77 3,90 3.38 2.22 .47 .87 300 2.28 2,09 22,
[ = 1.56 .2.8% 1,32 1.67 .3.92 1.40 2.94 2.31 2.79 1.01 1.98 2.12 n -
D 1.47 2,71 1.47 1.67 3.51 3,00 4,41 2.94 2.52 2.7 - 1.77 2.09 u
2% 1,62 2.42 2.28 1.80 3.70 2.91 | 4.99 3.42 2.43 2,63 1,71 1.90 2 ]
B 1K) 715 .95 [ 1,57 367 bR W 3.7 bRV 7058 177 179 %
2 1.67 2.0 1.1 1.60 3,22 4,09 3.38 3.57 234 2.51 1.61 1.76 2 ]
B 1,89 1.62 1.60 1.51 2.7 4,10 2,97 4.2 2.22 2.45 1.53 1.59 2
[ = 1.94 1,51 1.47 2.44 1.63 1.86 3.42 2.22 2,39 1.53 1.38 ]
2 1.93 1.3% 1,48 2,37 3,15 6.38 3,13 .78 2.50 1.53 1.37 w0 -
n 1,85 1.44 2.37 5.23 3.34 7,42 1,37 n
verage 1,59% 2,019 1,633 1.587 2.989 | 4.0% 1.45 341 2.85 | 2.392 2,262 1,95
Ihnnm Totad 1 Average FL 7.535
5-f, Gaged discharge in ANTIZANA gaging statiesn
_ . | STATION _ . —_
T Bin AMTIZARA RIWVER, IN THE BASIN GF ELEVATION IR L (s ¥/ sec YEAR 1951,
IATE Jan. . Feb, Mar. ~ Apr. © May Jun. T Jul, Aug. Sept., ek, Hav. Uec.. DATE,
! 1.7 t.55 1.53 1.47 1,80 1.98 1.84 © 3,36 1.68 1,45 1,93 1.92 L.
- g L 1.9t 1.5% 1.56 1,62 2.07 1.88 2.97 1,62 1.35 2.20 1.84 T
- 1.42 1.65 1.46 1.91 1.65 2.0 | 1.83 2,54 .54 1.32 2.06 1.69 3
- 1.44 1.60 1.53 2.13. 1.77° 1.41 1.73 2.14° 1.48 1.62- 2,08 7y LY
5 -1 1.52 1.60 1.53 1.93 1.69 1.55 1.81 240 ..1.50 .} 184 1 109 !o-ymo-] %
| & 1.53 1.46 | 1,53 1.75 1.75 1.49 1.77 2,66 1.48 1.85 2.40 1.91 &
T [ 1.49 1.49 1.53 1.69 .81 | 1.60 1.62 3.7 1.5 ob 167 .7 2,09 1,97 T
| -8 1,45 L42 | 1.49 1.54 1.79 1.64 1.49 3. 1.42 1.69 1.83 1.97 B
9 1.63 1.39 1.53 1.62 1,84 1.7 | l.4s 2,64 1.51 1.58 1.77 2z ¢
0 1,53 1,53 1.43 1.69 2.97 3.22 1.51 2,34 1,51 t.42 ~1.78- 2.27 10
o 1,53 1.53 1.28 1.71 2,80 3.30 1.62 2.04 1,52 .48 2,08 2,35 n
_ 2 1.52 .53 1.37 14T -1 2,39 | 3,34 1.67 . 2.02 1.67 .66 0 1.89 L 2.3 7o
L 1.53 1.40 1,40 1,40 175 3.05 1.63 L8 1.61 1.56 1.68 2.47 13
1" 1.63 1.25 1.62 1.50 1.96 3.95 1.62 2,00 1.51 .46 1 1,79 2.12 T
'y 1,53 1,227% 197 1,58 3,34 3,98 1,63 2.39 1.51 1.42 2.21 1,97 15
15
1 155 | b2z [ 169 [ Lsl 4,00 | 3,24 1,64 2.93 |- 1.55 Lar | 1,97 1,95 - | 16" |
17 1.51 1.26 1.47. 1.68 1.93 3,11 1.50 3.65 1.4 1,40 1.73 1,84 o]
[ o1& 1.53 1.53 | " 1.64 1.60 .26 | 6.5 1.40 3,75 1.93 1.58 1.55 1.77 T]
19 1,45 1.48 1.81 1,38 2.65 8.75 "|. 1.30 1.20 1.88 -& 1.70 1.53 1.68 1
i* 20 1.38 2 1.79 1.39 1.21 6,58 1% ) 2.7 1.67 1.68 1.52 1.91 20
] 1,50 1.22 1.66 1.50 2.02 5.25 1.47 S 2,48 1,66 1.57° | 1.58 | 2,08 a
T 1,46 1.42 1,45 1,74 1,85 4,03 1,57 1.18 1.89 1,56 1.99 2,16 % )
B 1.40 1.72 1.45 - 1.82 1.99 3.14 1.90 2.04 1.83 1.6 .2.33 - 2,20 n ]
| u 1,89 . 1.82 1.68 1.79 2,00 |. 2,60 2,43 1.93 1.76 1.56 4.2 2.5 | MO
R 1.42 1..56. £.99 198 2.50 2.20 2,97 1.79 1.28 1.64 .90 | _2.4B 25
|- 26 1.52 1.53 1.75 2.10 2.48 1,98 2,31 1.86 1.79 1.45 3,37 2.58 ¥
o 1.74 1.68 1.64 2.0 2.26 1.53 1.99 2.04 1.76 | 1,37 2.85 2,50 |
23 1.49 1.55 1,41 1.78 . 2,04 . 1,86 2.14 1.89 1.70 -{ 1.53 2.41 2.48 L
20 1.43 1.38 1.69 1.91 1,70 2.89 1.79 1.48 1.90 1.17 .11 1
10 1.56 1.43 1.74 1.93 1.83 3,82 1,64 1,59 2,54 1.93 1,89 N
3. 1.52 1,54 j 2.01° 3.72_ 1,55 2.47 1.84 3
hveragl 1.496 1,491 1.567 1.693 | .2.266 | 3,068 1.92 2.429 1.637 { 1.62 2,13 - 2.09
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6.5 Goged discharge in ANTIZANA geging ntation

STATION
e — RIVER, [N THE RASIN OF FLEVATION UNET vean . 1964
DATE Jan. Feb. | Mar. Apr. May Jun. Jul, ! Aug. "Sept. E Qct, ! Nov, Dec. DATE
Ll 1.9 1,59 1.41- 1,36 2,95 [ 2.60 4 4,66 | 2,06 4 2,60 . 2.47 1.84 137 01
_ 2 2,05 1.57 .56 L.50° 2.53 2,58 4,17 2.06. ). .46 | Z.47 .84 ¢t 1,37 z
|| 3 2.02 1.6 1.58 ' 1,61 2.20. 2.46 4,72 2,15 § 5.7 .| 2,26 1.84 1.37 3
4 1.80 1,48 1,21 .70 1.03 3.3 4.2 2,28 . 5.09 2,15 1.68 1.39 ]
5 1.89 1.57 1.26 .77 1.94 [ "3.2) - | 3.68 2.52 14,75 2.15 1.84 1,53 | 5
& 1,81 1.69 1.23 1,79 1.89 3,88 3.40 2,40 4,91 2.08 1.92 - 1.39 6
.7 1.79 1.27 1.27 1.75 1.98 [ 3,90 5.18 .14 6.52 1.92 2.07 L.44 7
_ 8 1.79 1,45 1.61 2,27 1.79 3.85 5.56 1,99 . 6.16 1.4 1.99 1.53 L
| 8 1.80 1,55 1.59 2.77 1.88 4,04 5.17 | A.56 5.8t 1.84 1,99 ) 1,53 7% % )
b | 1,75} 1.36 1.48 2.77 1,94 3,65 4,5 3 7.8 [ 521 1.84 1,84 1,53 10
| 1.85 .37 1,34 2.86 1.36 3,29 3,92 7.94 6.43 1.88 1.84 1.42 nol
. 12 1,93 1.71 1.21 *| 2.85 2.52 2.9 © 3,59 . 6.91 7.47 2,22 .84 1.37 12 ]
3N 13 2.0 [WH 1.09 2.26 2.549 2.68 3,35 5,53 7.70 2.38 1.84 1.27, 1|
" 1.91 1.84 1.22 2,19 2,73 2,74 3,31 5.24 6,63 2,18 1.85 ] 1.22 i
B4 1,9 1.36 1.46 2,83 2.85 3.47 3,14 4.35 6.09 2,15 1.92 1.22 15
.15 1.89 1,05 3660 | 2,66 2,63 .62 | 2.9 3.64 - 5.96 2,11 1.80 T1.22 5|
- v [y V.18 3.58 1.91 2.44 .73 2,65 1.80 5.71 z.78 1.70 1.11 7]
[ 18 1.83 b1 3.13 3.79 | 2.27 5,40 2.42 4,05 5.17° . 2,51 1,53 it ] e ]
IR 1.78 1.3 244 3,14 2.02 5.76 2,23 3.63 4.41 2.01 1.57 1.13 15 4
20 1,81 1,11 2,03 2.53 2.06 7.43 2.19 1.13 3,90 1.84 1.62 3.22 %
. & 1,79 1.04 1.87 2.35 211 1.60 2.39 2.82 3.56° 1.77 1.62 .17 u
| 2 1.59 1.36 1.B8 2.51 2.41 1.46 2,54 1.66 . 3,2} 1.53 1,58 .22 2
|_ 23 1.53 1,65 .7 2.3 2,62 7.01 2,85 2.40 3| 1.62 1.53 1.18 n ]
u 1.26 1.24 1.20 2,05 2,11 5.61 2.66 2.26 3.42 1.58 1.5 1.22 u
™ 25 1.64 1.24 1,35 2.20 2.64 5,19 2.35 2,19 3,37 1.62 . 1.61 18 25 ]
- 26 .27 1,45 1.45 3,41 2,15 5.80 2.20 2.14 2.93 1.80 1.58 §.09 i N
|. o7 1.10 1.61 1.27 3.2% 2,32 5.49 2,40 2.28 2.1 1.84 - 1.53 1.16 i
w6 1.69 1,39 2.8t 2,41 4,63 2.68 2.15 2,78 1.84 1.53 1,27 2% 1
EZB 1,55 .27 1.30 2,35 2.67 | 484 2,53 1. 2.5 2,84 1.69 1,38 1.22 B
3 1.79 1,30 3.12 2.56,_| 4.29 2,26 2.15 2.4 1.68 1,53 L.28 kg
sl 1.75 1,37 2,65 2.15 2,15 L.B4 : 1.22 3
Average 1,732 1.588 1.701 2.522 2.353 [ 4,410 3,328 3,375 T 4,705 | 1,995 L7 1.288
o [ Arawat Toral 4 Average )] 27561
5-f Oaged discharge in ANTIZANA gmging Biation
STATION - .
h e T . o i sec . .
RIVER, I¥ THE BASIN OF ELEVATION T YEAR 1965
IATE Jan, -‘—Feb. Moy, Apr. May ! Jun. Jul. I Aug:: Sept. oct, Nov., Dec., - | DATR
T__"; 1,22 1.15 117 | o.89 | 1.5% 2,78 1.95 T 2.07 3.59 1.68 1.67 2,15 [
- 3 1.22 1.01 | 1.14 1.06 1.55 - | 2.47 2.15 1.94 3,14 1.78 1,57 2.40 2
- 1.22 0.91 1,14 1.13 1,77 1.62 2.23 1.84 2.93 1.67 1.63 ] 2.32- 3
-2 1,22 1,00 .11 1.21 2.7 | s.37 2.2 | 1,9 2.98 " | 1.61 1,63 2,39 b
=~ 5 1,22 109 | 1.27 1.1 2.5 1,517 247 - 1281 . 2,95 1,35 1.7% _2,22 5
L 8 1.22 t.05 1.3% 1,24 2,51 3.26 3.3 ‘3,15 | 2,61 1.53 z.23 2.19 6 |
L7 RSN R P 11} 1,20 1.80 2,09 3.10 3.97 - | 2.79 242 J1.48 1.96 - | -2,23 T
I 1,01 1.18 1.1% 1.62 4,83 3.26 3.75 2,44 2,03 [ 1.42 .34 .1 B
. 9 1.06 1,13 1,19 1.79 4,36 3,62 | 3,05 ' 2,44 1.92 1,32 173.58 2.46° |9
__'_('__.}L__l.(]hu 1.02 1..26 2.19 3,56 4,37 2.65 2,17 1,81 [1.4t - | 3.55 . 2,53 e
L 1,22 0.9 1,28 1.76 1.26 4,05 1.1% 2,99 1.64 i.15 2.89 .| 2.B4 1t
. 2 1.3 0,90 1.13 1.52 2,84 4.05 5.22 3.21 1.84 1,27 1.61 2,99 12 ‘_1
LB oo 1,15 .30 11,37 2.64 1.42 5,19 1,74 1,84 | L.a4- .77 [ 2,79 . | 1
.M 1,32 1,18 1,37 1,15 2.2 1,10 .G 3,55 1,81 ) 2.8 2,62~ y 2.51. L
13 1,42 .22 f 1,35 1.39 2.31 2.9 3.40 3,13 1.87. 1 2.53 31,54 |' 2,21 15
| 16 1.40 1:30 115 1.63 .1.93 3,10 3,13 2,78 1LB0 | 3.10 4,06 . ] 2.14 16
| 1.37 1.33 1,27 L. 84 2.33 5.16 3.02 2.50 2,11 .70 6,07 2,26 oz ‘|
_ 18 1,27 1.45 1,18 1.48 2.15 4,05 2.77 2,11 2.41 2,36 ¢ 6.09 2.22 18 7]
.8 1.30 1467 | 1.1 1.86 . 2,15 3,57 2.69 1.95 12,38 1.99 | 6.98 1.9 1971
0 L3t ) 1.2 £,9% 1.88 2.15 3.73 2.75 2.10 2,24 1.89 - | 6.19 - | 19 ]
_ 2 1.22 1.28 0.87 .69 205 3.42 3,51 2,38 2,35 (1.75 7 |6.01 1% ET
- 1,11 .22 D.92 “1.53 215 2.9% 1.47 2,18 2.5 | 1.64  |-5.60 1,96 ”
. A 1.21 1.28 0.95 [ 1.36 2,78 2,9 | 3.03 2.02 . T.57 1.96 | 490 1.84 a
2 ] 1as 1.40 1,15 1.22 3.2 3.0 .2.87 1.90 o 2.47 1.79 4.08° 1,93 u
% Lpg. ) . 1.32 LAz W 3,10 2.9 2.83 2.01 2.32 1,63 1.29 2,06 25
2% | t.os 139 | 1,00 1.06 2,18 | 2.47 | 2.77 2.50 1. 2.02 1.53 | 2.9 | 2.02 %
_ o L.00 1,31 6.9 7 1.7 | 2,94 2.26 2.40 2,19 1,81 1.99 2.66 2,13 7.
L 2 0.97 1.18 0,91 1.05 3.42 2.1 2.3 3.4 Le4 | 2.00 2.36 2.07 |
o 2.91 o D.5% 1.0% 3,89 [ L.9% -2.27 5.56 1.68 2.14 2.22 2.22 7
[:30 1.10_ 1,04 1,17 -1 _3.42 1.B4 2.32 4,95 1.73 .1.82 2.10 2.13 w7
Hn 1,28 0.88 1 3,10 2,16 4 .34 s 1.75 1 1.98 3t
verage 1,188 1.187 1,125 1,418 2,161 | 3.237 3.017 | 2.761 |, 2.261 1,808+ .| 3.424 | .2,264- B
’ [Amuul Taisl | Average )_1 2,203
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~261~

= STATION 3 R N
———————_ HIVER. IN THlE BASIN OF ELEVATION n_/sec USIT YEAH 1966
lu.n:—[ Jan, Feb. Mar. hpr, May Jun, Jul, Aug. . Sept, ‘ oct. I Yov. l Dec, DATE
¢ 1.96 2.18 3,27 7.54 2.94 2,08 331 3,53 2.3% 6,08 1,86 T
- ;‘ 177 2,17 3,93 6,34 2.83 2,18 442 3,03 2. 7.22 1.98 i
- 1.98 2,11 3.42 4.9 2.69 1.96 3,57 2.9 2.57 - | 5.92 1.94 ;’ R
S 1.88 1.9 3.05 4,12 2,58 1.56 2.76 2.81 2.65 4,57 .92 5 1
> 1B . ] 1,90 2.13 1.60 2.0 1.97 2,42 .02 2.52 h Dk 1.84
| 1.81 1.98 2.81 3.3 2,15 1,85 2,19 .91 2,26 3.5% L.mn s
- ; 1.717 2.03 3,06 3.03 2.17 1.81 2.03 4,20 2.15 J.22 1.58 7
g 1,68 2,40 3.38 2.94 2,49 1.71 1.92 4o Th 2,15 2.93 1.53 g |
- 10 };g. 2.16 3,39 3.52 2,56 1.82 1.89 %A 2,88 2.78 1,63 w
1.90 1 3,07 1.72 2,66 .62} .2.27 2,61 3.15 2.71 1.6%
1 1.71 1.97 2.64 3,68 2.81 1.59 3.33 3,19 2.69 2,55 "o
v 1.84 1.98 2.30 4,26 2.5 1,65 . | 2,93 3.15 2.48 2,47 12 ]
L u 1.30 2,00 2.07 3,76 2.47 1.56 45,17 3.0 6,03 2.47 L
. 1 1.67 1,76 1.66 3.19 2.31 .44 4,89 1.24 7.1% 2,47 o
is 1,63 1.74 2.08 3.02 2.23 1,51 5,09 1,06 .00 2,47 15
| 18 1,56 1,57 2,20 2,78 2,20 154 6.9% 2,6% 4,85 2.47 [
| 1.71 1,50 2.84 2,50 2,30 2.48 6.07 2.47 4,02 2.44 LI
It L.74 1,59 2,56 2.47 2,24 3.06 5.07 2,48 3.56 2.76 s |
Rl 1,91 1.44 2.78 2.31 2,15 4,01 4.49 2.62 3.10 2.35 Rt
2 2,13 .46 2.61 2.15 2.40 410 3.68 3,43 2.70 2.12 20
[ 2 2.t4 .51 2.48 D) 2.12 3,57 3.15 1.46 2.47 1.89 a
| 2 2.1 1,712 2.54 2,47 2,01 3.17 2.75 3.25 247 1.84 7|
R 2,13 1.70 2,39 2.44 1,96 2,81 2.47 3.87 2.65 1.684 n |
| n 2,06 1.61 2,13 2.36 1,84 2,52 2.65 3.88 2,94 1.84 u g
5 1.99 1.89 2.37 2.19 2,12 2.72 6.69 3.73 2.86 1.76 2
_ % 2,89 2,18 5.62 3.57 1.90 2,9 7.32 3.98 2,78 1.88 % |
U 3.52 2,18 8.27 3.23 1,79 2,44 5.87 1.44 4,28 1.88 2|
o 2.59 1,09 7.82 2.70 1,92 2.02 4,69 2,97 4.2 1.84 »
.9 2,52 6.25 2,62 1,9 1,84 4.70 2.66 5.28 1.81 u |
k1] 2,25 5,16 2.62 2,11 1.84 4,06 2.42 4.81 1.76 30
U 2,18 6,39 2.00 3.89 2.31 1.68 i
Average 2.018 1.937. 3.472 3,321 2,291 2.251 3.924 3,238 3.412 2,825 1.770
[Aercal Souwt 1« Average 47 7.969
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