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1.0 - APRESENTACAO 

Este r e l a t 6 r i o d i z r e s p e i t o ao e s t a g i o super-

v i s i o n a d o , r e a l i z a d o por ERICA MEDEIROS C. B. DE SOUSA, sob nu-

mero de m a t r i c u l a 8911223 - 6, aluna do curso de ENGENHARIA C I ­

VIL da U n i v e r s i d a d e F e d e r a l da Paralba - Campus I I , r e a l i z a d o 

no L a b o r a t 6 r i o de H i d r a u l i c a da Area de Engenharia de Recursos 

H i d r i c o s > sob regime p a r c i a l de 10 horas semanais. Tendo como 

s u p e r v i s o r a a P r o f e s s o r a MARCIA MARIA RIOS RIBEIRO e 

Coordenador o P r o f e s s o r RICARDO CORREIA LIMA. 

As a t i v i d a d e s r e a l i z a d a s d u r a n t e o e s t a g i o , 

compreenderam o p e r i o d o de 02/05/94 a 09/09/94, perfazendo um 

t o t a l de 180 horas. 
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2.0 - INTRODUCAO 

0 p r e s e n t e r e l a t 6 r i o f o i d i v i d i d o em duas e t a -

pas : 

A p r i m e i r a etapa v i s a a c a r a c t e r i z a c a o dos 

dados geometricos f o r n e c i d o s ( c o t a , area e volume) de alguns acu­

des do Estado da Pa r a i b a . Estes dados sao e s s e n c i a i s para o e s t u -

do da a v a l i a c a o das d i s p o n i b i l i d a d e s h i d r i c a s s u p e r f i c i a i s das 

bac i a s h i d r o g r a f i c a s nas q u a i s se s i t u a m aqueles acudes. 

A segunda etapa v i s a o estudo da 

d i s p o n i b i l i d a d e h i d r i c a do r e s e r v a t o r i o E p i t a c i o Pessoa (Boquei-

r a o ) , manancial l o c a l i z a d o no m u n i c i p i o de Boqueirao e que 

abastece e r i t r e o u t r a s c i d a d e s , Campina Grande. 0 E p i t a c i o Pes­

soa tern um volume maximo armazenavel de aproximadamente 536 

3 

milhoes de m . 

Estes dados deverao f a z e r p a r t e do Piano 

E s t a d u a l de Recursos H l d r i c o s , conforme c o n s t a em p r o p o s t a 

t e c n i c a encaminhada a S e c r e t a r i a de Planejamento do Estado da 

Parai b a - SEPLAN, p e l a Associacao Tecnica e C i e n t i f i c a Ernesto 

L u i s O l i v e i r a J u n i o r - ATECEL (UFPB/ATECEL,1993). 



3.0 PRIMEIRA ETAPA 
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3.1 - AVALIACAO DAS CURVAS COTA x AREA E COTA X VOLUME 

As curvas Cota X Area e Cota X Volume sao usa-

das como dados e s s e n c i a i s para a a v a l i a c a o q u a n t i t a t i v a das 

d i s p o n i b i l i d a d e s h l d r i c a s dos r e s e r v a t 6 r i o s . 

A p a r t i r dos dados de Cota, Area e Volume f o r -

e c i d o s p e l o s 6rgaos e s t a d u a i s e com a ajuda do s o f t w a r e Lotus 

1-2-3 (SWENSSON e GOMES,1986), f o i p o s s i v e l a c o n s t r u c a o das c u r ­

vas c o t a X area e c o t a X volume, curvas e s t a s usadas como dados 

e s s e n c i a i s para a a v a l i a c a o q u a n t i t a t i v a das d i s p o n i b i l i d a d e s 

h l d r i c a s dos r e s e r v a t 6 r i o s . 

Depois de passar todos os dados para a 

p l a n i l h a e l e t r o n i c a , f a z-se n e c e s s a r i o a corr e c a o do volume 

f o r n e c i d o . Essa co r r e c a o e f e i t a a t r a v e s da s e g u i n t e expressao: 

VOL CORR = { [ ( A l + A 2 ) / 2 ] . (C2- C I ) } + v o l a n t e r i o r 

onde: 

VOL CORR - volume c o r r i g i d o 

A l - Area do espelho correspondente a 

co t a a n t e r i o r . 
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A2 - Area do espelho correspondente a 

c o t a p o s t e r i o r . 

CI - Cota a n t e r i o r . 

C2 - Cota p o s t e r i o r . 

Em seguida, observa-se a d i f e r e n c a e n t r e o 

volume o r i g i n a l f o r n e c i d o p e l a s t a b e l a s e o volume " t e 6 r i c o " es-

perado ou volume c o r r i g i d o (dado p e l a expressao a n t e r i o r ) . 

Para que se tenha dados co e r e n t e s das 

c a r a c t e r i s t i c a s geometricas do acude, faz-se n e c e s s a r i o que a d i ­

f e r e n c a e n t r e o volume M t e 6 r i c o " esperado e o volume apresentado 

p e l a s t a b e l a s s e j a aproximadamente zero. 

A t a b e l a a s e g u i r i l u s t r a a maneira como e 

f e i t a a c o r r e c a o do volume para o Acude Barra de Xandu: 

5 



Tabela 1 -- dados de c o t a , 

Xandu. 
area e volume para o Acude Barra do 

Cota 

(m) 

Area 

2 

(m ) 

Volume 

3 

(m ) 

V o l . c o r r 

3 

(m ) 

D i f . 

3 

(m ) 

11 400 0 0 0 

12 1200 800 800 0 

13 14800 8800 8800 0 

14 42400 97400 97400 0 

15 93000 105100 105100 0 

16 144400 223800 223800 0 

17 196800 394400 394400 0 

18 267200 626400 626400 0 

19 336000 928000 928000 0 

Foram f o r n e c i d o s dados de 83 ( o i t e n t a e t r e s ) 

acudes (Anexo 1 ) . Dentre os dados f o r n e c i d o s , apenas 36 ( t r i n t a e 

s e i s ) acudes o b t i v e r a m a " d i f e r e n c a " zero r e f e r e n c i a d a 

a n t e r i o r m e n t e , os demais foram e x c l u i d o s , p o i s apresentavam i r r e -

g u l a r i d a d e s , t a i s como: dados i l e g i v e i s ; dados i n c o m p l e t o s ( A c u ­

des C a r a i b e i r a , Macapa, Namorado, Ouro Velho, Taua). No anexo 2 

sao mostradas as t a b e l a s dos 36 acudes que t i v e r a m seus dados i n -

c o n s i s t e n t e s . 

No Anexo 3 estao as f i g u r a s c o r r e s p o n -

dentes aos e r r o s acima c i t a d o s . 
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0 reconhecimento dos acudes f o i f e i t o e geore-

f e r e n c i a d o p e l a s coordenadas ( c a r t e s i a n a s e g e o g r a f i c a s ) do cen-

t r o de massa dos mesmos a p a r t i r da observacao em mapas na esca-

l a 1:100.000, r e s t i t u l d o s p e l o LRMS - Pb ( L a b o r a t 6 r i o de Mete-

o r o l o g i a , Recursos H i d r i c o s e Sensoriamento Remoto da Pa­

r a i b a ) , com imagens LANDSAT de 1989 e 1990 e cedidas p e l o SAIA 

( S e c r e t a r i a de A g r i c u l t u r a , I r r i g a c a o e Abastecimento do Estado 

da P a r a i b a ) . 

0 levantamento f o i executado no s e n t i d o o e s t e -

- l e s t e , a t r i b u i n d o - s e uma numeracao c r e s c e n t e como c r i t e r i o de 

i n d e n t i f i c a c a o e contagem dos acudes, tendo-se medido as areas 

dos espelhos d Nagua. No t o t a l foram cadastrados 4.898 acudes em 

todo o Estado da Paraiba. Para acudes de maior p o r t e foram 

p l a n i m e t r a d o s tambem as areas das b a c i a s h i d r o g r a f i c a s . 

Dos 83 acudes a n a l i s a d o s , apenas 16 foram l o -

c a l i z a d o s no mapa r e f e r e n c i a d o acima, os demais estao enumerados 

na Tabela 2, mostrada abaixo: 

Tabela 2 - Acudes Plo t a d o s no Mapa com e s c a l a 1:100.000 

Acude M u n i c i p i o 

3 

Volume maximo (m ) 

A l t o Branco Nova Pa l m e i r a 64.546 

B r e j inho Juarez Tavora 789.000 

Cachoeira da 

vaca 

Cachoeira dos 

I n d i o s 339.156 

C a t o l e Manaira 8.655.800 
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c o n t . do da Tabela 2 

3 

Acude - M u n i c i p i o - Volume maximo (m ) 

Chupadouro 

Cha dos 

P e r e i r a s 

Duas Estradas 

Engenho Velho 

Genipapeiro 

G16ria 

Gurj ao 

L i m e i r a o 

Nazare 

Novo 

Ol i v e d o s 

Ze F r a n c i s c o 

Antenor Navarro 

Inga 

Duas Estradas 

Pocinhos 

S.Jose da Lagoa 

Tapada 

J u r u 

Gurj ao 

S.Jose de P i r a ­

nhas 

I t a p o r a n g a 

Tavares 

O l i v e d o s 

B o n i t o de Sta. Fe 

2.764.100 

1.766.100 

410.260 

493.140 

1.948.300 

1.349.980 

1.929.250 

3.051.125 

5.499.186 

706.080 

5.875.124 

584.080 
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3.2 - CONCLUSAO 

Apenas 36 acudes a n a l i s a d o s apresentaram dados 

c o n f i a v e i s , ou s e j a , dados c u j a d i f e r e n c a e n t r e o volume 

" t e 6 r i c o " e o volume f o r n e c i d o p e l a s t a b e l a s f o i de 

aproximadamente z e r o , o que nos serve de s u b s l d i o para a obtencao 

das curvas c o t a X area e c o t a X volume dos mesmos. 

Quanto aos o u t r o s acudes, nos q u a i s 

apresentaram dados i n c o n s i s t e n t e s , e prudente que se r e a l i z e uma 

b a t i m e t r i a , para que se tenha os dados geometricos r e a i s dos acu­

des, para p o s t e r i o r estudo da d i s p o n i b i l i d a d e h i d r i c a . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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4.0 - SEGUNDA ETAPA 
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4.1 - INTRODUCAO 

A segunda etapa deste r e l a t 6 r i o v i s a o estudo 

da d i s p o n i b i l i d a d e h i d r i c a do Acude E p i t a c i o Pessoa(Boqueirao), 

acude e s t e que abastece d e n t r e o u t r o s m u n i c i p i o s , a cidade de 

Campina Grande. 

Para t a l estudo, f o i usada a simulacao do 

balanco h i d r i c o do E p i t a c i o Pessoa, a u x i l i a d o p e l o programa 

HEC-3 ( R i b e i r o , 1990), que nos f o r n e c e dados para a obtencao da 

curva de g a r a n t i a mensal ou curva de permanencia. 

11 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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4.2 - AVALIACAO DA DISPONIBILIDADE ATUAL DO ACUDE EPITACIO PESSOA 

A a v a l i a c a o da d i s p o n i b i l i d a d e h i d r i c a do 

Acude E p i t a c i o Pessoa se faz mediante a met o d o l o g i a de simulacao 

do balanco h i d r i c o no r e f e r i d o acude. 

0 programa HEC-3 f o r n e c e dados i m p o r t a n t e s 

para a simulacao da operacao de um r e s e r v a t 6 r i o . Neste r e l a t 6 r i o 

em p a r t i c u l a r , foram usados apenas os dados n e c e s s a r i o s para que 

se f i z e s s e o estudo da d i s p o n i b i l i d a d e h i d r i c a do Acude E p i t a ­

c i o Pessoa. 

Para e x e c u t a r o a l g o r i t m o HEC-3 e p r e c i s o que 

se disponha de d o i s a r q u i v o s de t r a b a l h o : o a r q u i v o de e n t r a d a e 

o a r q u i v o de s a i d a . 

0 a r q u i v o de e n t r a d a e composto de dados t a n t o 

geometricos ( c o t a area e volume), quanto h i d r o l 6 g i c o s (vazao e 

evaporacao mensais). No nosso estudo t r a b a l h o u - s e com dados de 

vazao a f l u e n t e para o p e r i o d o de 21 anos (de 1963, i n c l u s i v e a t e 

1983 ) . 

0 volume i n i c i a l , para J a n e i r o de 1963 ( i n i c i o 

do e s t u d o ) , f o i tornado como sendo 10% do volume maximo 

3 

armazenado, ou s e j a 53.600.000 m . 

0 volume i n a t i v o ou volume "morto", tambem f o i 

considerado como 10% do v a l o r maximo armazenavel. 
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No a r q u i v o de e n t r a d a do E p i t a c i o Pessoa 

(Anexo 4 ) , os dados geometricos e os h i d r o l 6 g i c o s sao encon -

t r a d o s sob a forma de v a r i a v e i s . Abaixo estao l i s t a d o s as 

v a r i a v e i s usados no estudo do E p i t a c i o Pessoa: 

RE - v a l o r da c o t a 

RS - v a l o r do volume armazenavel 

RA - v a l o r da area do espelho do E p i t a c i o Pessoa 

IN - vazao a f l u e n t e + p r e c i p i t a c a o 

YE - evaporacao 

QR - vazao de demanda ou r e g u l a r i z a v e l 

0 a r q u i v o de s a i d a e o r e s u l t a d o da simulacao 

do balanco h i d r i c o , r e a l i z a d o p e l o HEC-3, que f o r n e c e os dados 

e s s e n c i a i s para o estudo da d i s p o n i b i l i d a d e h i d r i c a do manancial 

r e f e r i d o . 

A dinamica do processo do balanco H i d r i c o 

mensal pode ser s i n t e t i z a d a a t r a v e s da s e g u i n t e expressao: 

V i = V i - 1 + V c i + V p i - VEi - VQi 

onde: 

V i - 1 - Volume de agua armazenado no r e s e r v a -

t 6 r i o no f i n a l do mes i - 1 ; 

V i - Volume de agua armazenado no r e s e r v a -

t 6 r i o no f i n a l do mes i ; 

V c i - Volume de agua a f l u e n t e ao r e s e r v a t 6 r i o 

13 



d e c o r r e n t e do escoamento s u p e r f i c i a l da b a c i a de c o n t r i b u i c a o , 

d u r a n t e o mes i ; 

VEi - Volume de agua r e t i r a d o do r e s e r v a t 6 r i o 

d e c o r r e n t e das perdas por evaporacao na b a c i a h i d r a u l i c a ; 

VQi - Volume de agua r e t i r a d o do r e s e r v a t 6 r i o 

para s u p r i r as p o s s i v e i s demandas h l d r i c a s , d u r a n t e o mes i . 

Para o estudo do Acude E p i t a c i o Pessoa, foram 

somado as c o n t r i b u i c o e s de volume de agua d e c o r r e n t e do 

escoamento s u p e r f i c i a l e o da p r e c i p i t a c a o . 

Dentre os v a r i o s dados f o r n e c i d o s , destaca-se 

aquele que e de maior i m p o r t a n c i a : o numero de meses em que a 

vazao r e g u l a r i z a v e l assumida, nao atendeu a demanda, ou s e j a , o 

numero de meses em que houve f a l h a s . 

Sabendo-se o numero de meses em que houve f a -

l h a s ( n ) , e p o s s i v e l conhecer a porcentagem de o c o r r e n c i a de f a ­

l h a s d u r a n t e o p e r i o d o de simulacao (m = 21 a nos), p e l a 

s e g u i n t e expressao: 

F = (n/m) . 100 

Dai r e s u l t a o v a l o r do n i v e l de atendimento do 

manancial, ou s e j a G = 100 - F. 

De posse da vazao r e g u l a r i z a v e l e do n i v e l de 

atendimento e p o s s i v e l a c o n s t r u c a o da curva de g a r a n t i a l mensal 

do Acude E p i t a c i o Pessoa ( B o q u e i r a o ) . 
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A t a b e l a 3 i l u s t r a as vazoes r e g u l a r i z a v e i s 

assumidas, com seus r e s p e c t i v o s v a l o r e s de o c o r r e n c i a de f a l h a s e 

n i v e l de f i g u r a 1 mostra a curva de G a r a n t i a Mensal para o acude 

E p i t a c i o Pessoa. 

Tabela 3 - Vazoes r e g u l a r i z a v e i s u t i l i z a d a s na simulacao do ba­

lanco h i d r i c o no acude E p i t a c i o Pessoa. 

Q ( Vazao) F (Fr e q u e n c i a de f a l h a s ) G ( g a r a n t i a ) 

3 

m /s F = (n/m).100 

% 

G = 100 -

% 

0.01 00.00 100.00 

0.05 02. 38 97.62 

0.01 03 . 57 96.43 

0.15 04. 37 95.63 

0. 50 06.36 93.65 

1.00 06.75 93.25 

2.00 08.73 91.27 

2.05 12.30 87 . 70 

3.00 22 . 22 77 . 78 

3 . 50 26. 58 73.42 

4.00 29.36 70.63 

4. 50 36. 50 63. 50 

5.00 41.27 58. 73 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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c o n t . Tabela 3 

Q (Vazao) 

3 

(m /s) 

F (Fre q u e n c i a de f a l h a s ) 

(%) 

G ( G a r a n t i a ) 

(%) 

6.00 49.60 50.40 

7.00 56.40 43.60 

9.00 60 . 32 39.68 

11.0 71.43 28. 57 

12.00 73.80 26.20 

16.00 80.95 19.05 
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4.3 - ANALISE DA VAZAO REGULARIZAVEL DO ACUDE EPITACIO PESSOA 

PARA 0 NIVEL DE 90%. 

A Tabela 3 f o r n e c e os dados n e c e s s a r i o s pa­

ra a con s t r u c a o da Curva de G a r a n t i a Mensal do Acude E p i t a c i o 

Pessoa . 

De acordo com a Curva de G a r a n t i a , podemos a-

n a l i s a r o acude mediante sua capacidade de atendimento. Quando 

3 

o E p i t a c i o Pessoa assume uma vazao r e g u l a r i z a v e l de 2 m /s, 

o mesmo atende a e s t a vazao du r a n t e 227 meses dos 252 meses s i -

mulados, f i c a n d o o r e s t a n t e dos meses (25 meses) sem abastecimento. 

Pode-se v e r i f i c a r na Curva de G a r a n t i a Mensal 

do acude E p i t a c i o Pessoa, que a medida em que as vazoes r e g u l a ­

r i z a v e i s vao aumentando , a capacidade de atendimento do manan-

c i a l v a i d i m i n u i n d o . 

A n a l i s a n d o o a r q u i v o de s a l d a (Anexo 4 ) , para 

3 

uma vazao de r e g u l a r i z a c a o de 2.00 m /s tem-se: 

No p r i m e i r o ano simulado ( 1 9 6 3 ) , o E p i t a c i o 

Pessoa atendeu vazoes abaixo da vazao de demanda, de J a n e i r o a 

a b r i l , enquanto que de maio a dezembro e l e nao h a v i a a t e n d i d o a 

nenhuma vazao, o que i n d i c a que o ano de 1963 e um dos anos em 

que houve f a l h a s no atendimento, mensuradas no programa HEC-3. 

No q u a r t o ano simulado ( 1 9 6 6 ) , o Acude 

E p i t a c i o Pessoa atendeu p e r f e i t a m e n t e a vazao de demanda; apre-

17 



sentou uma escassez z e r o , ou s e j a , neste ano o manancial E p i t a c i o 

Pessoa apresentou a vazao de atendimento i g u a l a vazao de 

demanda. 



4.3 - CONCLUSAO 

Depois da simulacao de vazoes c o n c l u i d a s , ob-

teve-se a Curva de G a r a n t i a mensal, que s e r v i r a como dado para a 

a v a l i a c a o e determinacao da vazao a p r o v e i t a v e l num determinado 

n i v e l de r i s c o pre - e s t a b e l e c i d o . 

Observa-se que para uma vazao de 2.00 m3/s, o 

acude E p i t a c i o Pessoa ga r a n t e o atendimento em 90% do tempo. 

Esses dados sao i m p o r t a n t e s quando se n e c e s s i t a 

saber, se um determinado manancial tern condicoes de abastecer a 

uma populacao d u r a n t e um determinado espaco de tempo. 
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ANEXO 1 - Tabela com os 83 acudes estudados 
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_ ANEXO 1 - Tabela com os 83 acudes estudados 

3 

Acude M u n i c i p i o V o l . Maximo(m ) 

A l b i n o Imaculada 1. 688. 400 

A l t o Branco Nova Pal m e i r a 64 546 

Ameixas C a t i n g u e i r a 205 000 

A r a c a g i Esperanca 1. 389 376 

A r r o j a d o Uirauna 3. 569 180 

B a r r a J u a z e i r i n h o 3 017 185 

B a s t i a n a T e i x e i r a 1. 271 560 

B i c h i n h o Barra s. M i g u e l 2 583 000 

Bom Jesus C a r r a p a t e i r a 3. 405 300 

B r e j inho Juarez Tavora 789 000 

Boa V i s t a D i s t r i t o C. Grande 1 591 580 

Cachoeira 

cegos C a t i n g u e i r a 66 060 402 

Cafund6 Serra Grande 313 680 

C a n a f i s t u l a I I Bananeiras / Solanea 1 115 195 

C a r a i b e i r a P i c u i 2 709 260 

C a t o l e Manaira 8 655 .800 

Cha dos P e r e i r a s Inga 1 766 100 

cont.Anexo 1 
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Acude M u n i c i p i o 
3 

V o l . maximo (m ) 

Chupadouro Serra Redonda 634. 620 

Covao A r e i a l 672 260 

Cachoeira da 

vaca Cachoeira dos I n d i o s 339 156 

Duas Estradas Lagoa de Dentro 410 . 260 

Emas Emas 2 013 750 

Emidio Montadas 415. 770 

Engenho Velho Pocinhos 493 140 

F e l i s m i n a 

Queiroz C u b a t i / Sao V i c e n t e 2 062 207 

F i l g u e i r a s F r e i M a r t i n h o 167 892 

Gamela T r i u n f o 472 296 

Gaviao Fagundes / Galan'te 1 450 840 

Geni p a p e i r o S. Jose da L. Tapada 1 948 300 

Geremias D e s t e r r o 5 253 905 

G16ria J u r u 1 349 980 

Gurjao Gurj ao 1 929 250 

Jangada Mamanguape 395.000 

Lagoa de Matias Belem / Cai c a r a 1 239 883 

L i m e i r a o S. J. de Piranhas 3 051 125 

Livramento Livramento 2 432 420 

Mares Joao Pessoa 2 .136 .637 

Massaranduba Massaranduba 604 390 

Namorado S. J. do C a r i r i 2 .120 .000 

c o n t . Anexo 1 
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Acude M u n i c i p i o 
3 

V o l . maximo (m ) 

Nazare I t a p o r a n g a 5 499. 186 

Nogueira B r e j o dos Santos 766. 920 

Nova A l d e i a Junco do S e r i d 6 1 085. 640 

Novo Tavares 706. 080 

Novo ( Barragem) Monte Horebe 382. 700 

Olho d'agua Sape - M a r i 868. 320 

Olho d vagua Camalau 994. 195 

O l i v e d o s O l i v e d o s 5 875. 124 

Ouro Velho Ouro Velho 1 675 . 800 

Paredao Lagoa de Dentro 275. 400 

P r a t a P r a t a 2 197 . 320 

Riacho dos Grossos Nova O l i n d a 642. 240 

Riacho Verde Boa Ventura 1 575. 610 

Sabonete T e i x e i r a 1 .952. 540 

Santana Santana de Mangueira 387. 960 

Santa Helena Santa Helena 871. 500 

Santo A n t o n i o Santo A n t o n i o 6 833. 937 

Sao Domingos D i s t r i t o S. Domingos 7 .340. 440 

Serra Vermelha Conceicao 11 .801. 173 

Sao Jos 1 S. J. dos C o r d e i r o s 956 000 

Sao Jose S. J. do Sabugi 554. 100 

Santa R i t a do 

Cais Baraunas 5 .456 120 

cont.Anexo 1 
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Acude M u n i c i p i o 
3 

V o l . Maximo (m ) 

Sao Sebastiao S. Sebastiao 453 075 

Serra Velha I t a t u b a 689 800 

Taua Gu a r a b i r a 8. 573 500 

Torroes Nova Pa l m e i r a 1. 319 380 

Varzea Varzea 1. 132 975 

Varzea da Cruz Santa Cruz 508 433 

Varzea Grande P i c u i 21. 532 659 

Varzea da Sela S. J. dos Espinharas 2 305 560 

Ze F r a n c i s c o B o n i t o de Santa Fe 584 080 
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ANEXO 2 - Tabela com os 36 acudes com os dados c o n s i s t e n t e s e 

algumas curvas Cota X Area e Cota X Volume 
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_ ANEXO 2 - Tabelas com os 36 dados c o n s i s t e n t e s e algumas curvas 

Cota X Area e Cota X Volume 

3 

Acude M u n i c i p i o V o l . Maximo(m ) 

A l t o Branco Nova Pa l m e i r a 64. 546 

Ameixas C a t i n g u e i r a 205. 000 

B i c h i n h o B a r r a de S. Miguel 2. 583. 000 

B r e j inho Juarez Tavora 789. 000 

C a r a i b e i r a P i c u i 2. 709. 260 

C a t o l e Manaira 8. 655. 800 

Cha dos P e r e i r a s Inga 1. 766. 100 

Chupadouro Serra Redonda 634. 620 

Covao A r e i a l 672. 260 

Cachoeira da 

vaca 

Cachoeira dos 

I n d i o s 339. 156 

Engenho Velho Pocinhos 493 . 140 

Gamela T r i u n f o 472. 296 

Gaviao Fagundes / Galante 1 450. 840 

Genipapeiro S. J. da L. Tapada 1 948. 300 

G16ria J u r u 1 349 980 

Gurjao Gurjao 1 929. 250 

L i m e i r a o S. J. de Piranhas 3 051 125 

cont.Anexo 2 
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Acude M u n i c i p i o 

3 

V o l . maximo (m ) 

Livramento Livramento 2 432. 420 

Massaranduba Massaranduba 604. 390 

Nazare I t a p o r a n g a 2 499. 186 

Nogueira B r e j o dos Santos 766. 920 

Novo Tavares 706. 080 

Olho d sagua Sape - M a r i 868. 320 

Olho d vagua Camalau 994. 195 

O l i v e d o s O l i v e d o s 5 875. 124 

Paredao Lagoa de Dentro 276. 400 

P r a t a P r a t a 2 .197. 320 

Riacho dos Grossos Nova O l i n d a 642. 240 

Sao Jose S. J. dos C o r d e i r o s 956 000 

Santa R i t a do Cais Baraunas 5 456. 120 

Torroes Nova Palmeira 1 . 319 380 

Varzea da Cruz Santa Cruz 508 433 

Varzea Grande P i c u i 21 . 532 659 

Ze F r a n c i s c o B o n i t o de Sta. Fe 584.080 
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Acude Bar ra do Xandu zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Cur va Coi a X Ar ea 

( Thous a nds )  

Ar ea ( m2 )  



Acu-de Bar ra do Xandu. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Cur va Cot a X Vol ume zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

E zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

-

0. 2 0. 4 0. 6 0. 8 1 

( Mi l l i ons)  

Vol ur ne ( m3 )  



115-1 

1 1 4 - i  

1 1 3 - 1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

112 -4 

111 H 

1 1 0 

1 0 9 H 

1 0 7 H 

1 0 6 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Acude Alto Br onco zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Cur ve Got a X Ar ea 

2 0 4 0 

f TnousDnds)  

Ar ea ( m2 )  

€ -0 8 0 



1 1 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Acude Aito Br on co zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Cur va Got o X Vol ume 

1 1 H zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

113 - i 

1 1 2 H 

1 1 1 - 4 

1 1 0 H 

1 0 9 -4 

I DS - i  

1 0 7 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

!/ 

i 

1 0 5 

2 0 4 0 6 0 6 0 1 0 0 

( Thousands )  

Vol ume (m3) 

1 2 0 1 4 0 1 6 0 1 6 0 



Acude Am eixa zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Cur va Got o.  X Ar ea zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1 1 0 - r  

1 0 0 - j  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

90zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA-1 

8 0 -

7 0 -

6 0 -  /  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i 

4 0 J 

3 D H 

2 0 - j  

1 0 

0 i  

0 1 0 2 0 

( Thousands)  
Ar ea ( m2 )  



Acude Am eixas zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Cur ve Coi o X Yoi ur oe zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2 0 

i  

4 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA60 
( Thousands)  

Vol ume ( m3 )  



ANEXO 3 
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Anexo 3 - Tabelas dos acudes com os dados i n c o n s i s t e n t e s 
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ACUDE CARAIBEIRAS 

azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i  u zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
6Z I d 120 
6d d 1 /  t i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA U 

8 4 b*+b4U 
6b / 2 b t i U 
8 b b k ! 4 UU 
6/  1 Ub b t i U 
66 R U U U U 

Li b* I b b I b U 
du Zu d d 2 u 
d I  2 l b I b U 
d 2 2 /  b 4 0 0 
b d d 2 1 b u u 
d4 d / u b b u 
b b 4 I b b d U 
db 4 / Zt i t i U 
a/ b u b t f u u 
b d b b I b 4 u 

UULUl ' l t  VUL LUKK 
U 0 

b b b U bbSO 
2 d U U U i i d UUU 

/ 2 2 0 0 / 2 2 0 0 
I d b b u u I dbBOU 

Z\ 6Z6\ i  2 1 8 2 8 0 
d 1 / / t i u 3 1/ / BO 
4 4 I  U 4 U <+4 I  U 4 U 

b b u b 2 u b b u b 2 u 
/ /  I 8 b u / /  I 8 6 0 
b b i  l u u ba i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA J O O 

I 2 2 b d 8 u I 2 2 t i d 8 0 
I S 2 4 8 8 0 I b 2 4 t t f l 0 

i b / u b b u l a/ u b b o 
2 2 b 4 b t f 0 2 2 6 4 b 8 0 
2 / u d 2 b u 2 / 0H2B0 
d ^ U U U U U d i i U U U U U 

d zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA/ 4 b d 2 u J / 4 b d 2 0 

U 1 h LKt NL P 
0 
0 
0 
0 
0 
0 
0 
0 

- d u u u O 
0 
0 
0 
0 
0 
i s 
0 
0 
u 

b U Lh iKM dB 



ACUDE MACAPA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

*bl _U I  H zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
b 

HKhM .  
1 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Z\ J 

VULUMj i  

b /  Zuu 4 1 bG 
2 d u u u Z 1 /  b u 

a 4 6 2 4 U baaau 
b /  b  U a U 122U40 

10 1 I J 2 UU 2 ' l b b Bu 
I i  i b 2 2 4 U j 4 b 4 U U 

12 ibuaou 
i  J  2 J d u b u 
14 2 a a a u u b b b f l u u 
l b j ^ b b b u 1 J  1 /  bBU 
l b 4 u b 2 ^ u i b b b / a u 
1/  d 2 4 u Z 1 4 u u Z 0 

lb b J b b 2 u 2 b b a 4 U U 

l b b J 4 4 b U J 2 b U<4 U U 
Zu / Z 1 Zuu ddZt i ZnO 

b ULt  i  KM 



ACUDE NAMORADOS zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

* S L Ul H d b MKt H u VULUMf c  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
d /  4 d 
d d 1/ J b 
d a a u / G 

a u 2baaa 
d i  b u / J i  

a a i a a - 4 b 4 

a « J i b t i 2 4 

b b 4 / 4 t t 6 /  

b b b d i / d b 

a /  b 4 2 u b b 

a d i 2 b J b b b 

a a i b b H d u d 

I OU 2 ! 2 u u u u 

101 
I  0 2 

b ULt l KM 100 



AQUDE OURO VELHO zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

M K b M U u L U M t  

aa 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA0 
a u b U U U zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA2bOu 
a i  2 ^ a u u 1 / 4 G U 
dZ a a a u u /4bGU 
a a 1 b / b U U 

i  a a z o u zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
a 4 a a a u o o 

aa 4Ub'20U /  U 1 b U 0 
a a ^ a i * 4uu n 4 4 a u o 
a /  b b U - f U U I b / b d O G 

a a a ^ b ^ u u 

aa a a ^ b u o 

b U L t 1 K H a /  



ACUDE TAUA"  

M zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAHKt H UuLUMb 
102 2 u u u u u l u u u u i j  
i u d 2 d b 4 SG 
1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA U4 d/ UbbO 
1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA U b b Ub 4 4 0 
I  ub b 4 Id UU 
l u /  bbbboo 
l u d d i 2 t s a o 
I ub I u 2 b 2 b 0 
l  l u i » 3 / b 2 a  
i  11 1 2 bUUUU 
112 l ^ a i d 4 u 
1 IJ l / b d 2 4 0 
1 1 4 2 u d b d 0 0 
1 l b 2 b u u b a o 
1 l b 2 d / 1 1 4 0 

1 /  3 b 2 I dSO 
1 ItJ 4 1 / b 4 f l O 
1 l b ^ a d b d a o 
12u b b a / b 4 u 
12 1 b b b b u z o 
122 / b 2 0 U4 0 
12d ab / d b u o 

b UL t i KH 123 



ANEXO 4 - A r q u i v o s de e n t r a d a e s a l d a do E p i t a c i o Pessoa zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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ARQUIVO DE ENTRADA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

71 UFPf i  -  FL.  EST.  REC.  BJDRI COS 

T2 AE1C£ EPI TACI O PESSQf t  *80S£I Rf i O)  

13 A00ST0 1993 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

it zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA21 1963 4 0 0 -1 0 0 

J2 0 0 1 1 0 0 1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAKua IAI  10 

J5 12 1 

CP 1 -1 0 

I D 0. 00 0 0. 00 500 ACUDE EPI T.  PEESBA 

IF i  9 1. 00 

BD 00. 5 (50.5 00. 5 00. 5 00. 5 00. 5 00. 5 00. 5 00 r  00. 5 

BD 00. 5 00. 5 
no vsr.  00. 0 00. 0 00. 0 00. 0 00. 0 00. 0 0zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(5. 0 00. 0 00. 0 00. 0 

s< 00. 0 00. 0 

Rl  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAi 53600 0 0 

RL 1 1 -1 0 53600 

RL 2 i  -1 0 53600 

Fi  3 1 -1 0 536000 

RL 4 1 - 1 0 536000 

R8 22000 50000 75000 115000 162000 240000 330000 390000 464000 536000 

RA 2200 11500 15800 20600 25600 32000 36300 42000 47000 

Re 1000 1000 1000 1006 1000 1000 1000 1000 1000 1000 

RE 353 358 361 364 367 370 373:  375 37? 378. *  

I S .A3 . 52 . 99 ,36.  . 12 .11 . 06 . 01 . 01 . 00 . 26 . 82.  

YE 63 120 110 110 100 90 BO 70 80 90 110 12(5 12(5 

I N m . » 1. 14 . 63 . 62'  . 54 6. 37 6. 68 . 14 . 11 ,13 . 01 . 03 

YE 6*  120 110 110 too 90 80 70 80 90 110 120 12(5 

I N 965 . 22 . 02 . 56 15. 60 4. 3(5 2(5. 54 5. 11 .(56 . 10 . 04 . 00 . 12 

YE 120 110 110 100 90 80 70 80 9(5 110 12(5 120 

I N .AA , 92 . 02'  19. 47 4.(56 15. 86 16. 14 . 05 . 11 .(50 . 31 . 0? 

YE 66 180 110 110 100 90 80 70 80 90 110 120 120 

I N 967 . 19 . 23 . 22 22. 49 17. 97 1.91 . 29 . 10 . 02 . 03 . 00 . 38 

YE 67 120 110 110 100 90 80 70 80 90 110 12(5 120 

I N 968 . 42 . 36 11. 76 32. 03 19. 0A . 05 . 1? . 06 . 00 .0(5 .00 . 04 

YE 68 120 110 110 100 90 80 70 30 90 110 12(5 120 

I N 969 . 58 . 16 1.(54 3. 93 . 36 12. 34 25. 11 1. 69 . 01 . 02 . 01 , 03 

YE 69 120 110 no 100 90 80 70 80 90 110 12(5 120 

I N 970 , 39 . (5 . 62 .71 .(58 . 32 . 43 . 19 . 00 . 01 . 00 .(5(5 

YE 70 120 no 110 100 90-  80 70 80 90 110 120 120 

I N 971 .01 . 02 . 33 13. 19 7. 03 . 30 . 31 . 19 .(59 . 11 . 01 . 00 

YE 71 120 110 110 100 90 80 70 80 90 110 120 120 

I N 972 . 08 . 65 . 61 . 42 . 47 . 40 . 37 . 51 , 08 . 02 . 00 , 28 

YE 72 120 110 ISO 100 90 SO 70 80 90 110 12(5 180 

I N 973 . 12 . 19 .46 . 94 . 38 . 27 . 28 . 19 . 13 . 22 .04 . 16 

YE 120 110 110 100 90 80 70 BO 90 110 120 120 

I N MM . 52 2. 23 2. 4B 33. 91 38. 70 27. 44 19. 27 .(52 . 16 . 01 .01 . 11 

YE 74 120 110 110 100 90 8(5 70 8(5 90 110 120 120 

I N 975 . 14 M . 95.  2. 25 . 30 . 47 11. 37 . 06 . 10 . 00 . 01 . 74 

YE 75 i 20 110 110 100 90 8(5 70 80 90 110 120 120 

in 976 . 10 . 84 . 56 . 38 . 54 . 11 . 18 . 08 . 00 . 30 . 10 . 08 

YE 76 120 no no 100 90 80 70 SO 90 110 120 120 

I N 97? . 56 . 12 . 31101. 23 59. 66 79. 01 48. 08 17. 65 2. 98 . 04 . 00 . 03 

YE 7? 120 110 110 100 90 80 70 80 90 110 120 120 

I N 978 .01 . 95 34. 03 32. 59 32. 79 14. 41 11. 37 , 11 . 13 . 00 . 02 . 03 

YE 73 120 110 110 100 90 8(5 70 80 90 ISO 120 120 



I N 979 . 15 . 08 . 38 . 40 . 22 . 31 . 01 . 07 . 01 . 09 . 01 

79 180 110 110 100 90 80 70 80 90 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAno 120 120 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
m 980 .31 1. 00 . 40 . 21 . 1? . 43 . 04 . 01 . 01 . 05 . 00 . 05 

YE 80 I SO 110 110 100 90 80 70 80 90 110 120 120 

m 981 M . 35103. 71 26. 35 . 58 . 17 . 04 . 00 . 01 , 02 . 0? . 25 

YE 81 180 110 110 100 90 SO 70 so 9-0 110 120 120 

I N 988 . 03 . 38 . 05 . 92 . 39 6, 40 . 15 . 14 . 03 . 03 . 02 . 02 

YE 82 120 no 110 100 90 SO 70 80 90 110 120 120 

I N 983 . 17 . 66 . 51 . 27 . 35 . 28 . 18 . I S . 00 . 04 . 00 . 00 

YE S3:  120 110 110 100 90 30 70 BO 90 110 120 180 
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ARQUIVO DE SAlDA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA mt t t t t t i t t ut ut ut t t t t t Ht t  

% RESERVOI R mi &.  m u m % 

% i mi Asm i  m i m t  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

tmmmmmmmmttm 

UFP8zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA - PL.  EST.  REC.  HI DRI COS 

ACUSE EPI TACI D PESSOA m m m 

A6QST0 199- 3 

NYRS I VR NL I CÔ S I BVSP IPi sPR I DVFR I RJ 3M Jt HB 

21 1962 4 0 0 - 1 0 0 0 

CL0CL CFLBB I 1 MT O S CNSTI  CNSI 0 CSFS f l UBI T CACf T Mi l  Wf f l  1PRL I NK K I l f DT I BSST 

1. 00 1. 00 1 1 1. 000 1. 000 1. 000 K3/ S1000. 000 0 0 0 0 0 

NPER= 1 2 I PERA= 1 

PERI LS JAN FEB m APR Wi  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAm JUL ADS SEP OCT NOV DEC 

KUHi b 31 2S 31 30 31 30 31 31 30 31 30 31 

CONTROL POI NT SEQUENCE 

r  CP NO 1 ACUDE SPI T,  PESSOA % 

t m m m m m m i m m m m m 

HBNST NDI V HRES HPsRNTSRV I PRN Wi M W m 8H2 mi 
- I  0 1 0 0 0 1 . 08 -1. 00 -1. 00 500. 00 

HS AND RTI D= 9 1. 000 

GHI N , 50 . 50 . 50 . 50 . 50 . 50 , 50 , 50 . 50 . 50 . 50 , 50 

SHI NS . 00 . 00 , 00 , 00 . 00 , 00 . 00 . 00 , 00 . 00 . 00 . 00 

RESERVOI R DATA"  

I NI TI AL STOR = 53600.  CEVAP = 1. 000 GLKG = 0.  I SRCB = 0 

t . t t STORA6- . ES t t t  

JAN FEB ?!AR APR MAY Mi  M.  AUS SE? OCT NOV DEC 

LEVEL A 536000.  536000,  536000,  536000.  mm.  536000 .  536000.  536000.  536000.  536000.  536000,  536000.  

LEVEL 3 536000.  536000.  536000.  536000.  536000.  536000.  536000.  536000.  536000.  536000.  536000.  536000,  

L B S .  2 53600,  53600.  53600.  53600.  53600.  53600.  53600.  53600.  53600.  53600.  53600.  53600.  

LEVEL 1 53600.  53600.  53600.  53600,  53600.  53600,  53600.  53600.  53600.  53600.  53600.  53600.  

STOR 22000.  50000.  75000.  115000.  162000.  240000,  330000.  390000.  464000.  536000.  

AREA 4000, 0 3200, 0 11500. 0 15800. 0 20600, 0 25600. 0 32000. 0 36300. 0 42000. 0 47000. 0 

8CAP 1000.  1000.  1000.  1000.  1000.  1000.  1000.  1000.  1000.  1000.  

ELEV 353. 00 358. 00 361. 00 364. 00 367. 00 370. 00 373. 00 375. 00 277. 00 378. 40 

[ ANNUAL I NPUT DATA FOR 1963 

t t HROJB 

STA 9 . 43 , 52 . 99 . 36 . 13 . 11 . 06 . 01 , 01 , 00 . 26 . 83 

^^EVAPORATI ON 

120. 00 110, 00 110. 00 100. 00 90. 00 80. 00 70. 00 80. 00 90. 00 110. 00 120. 00 120. 00 



ALL FLOHS I N B3 / S,  STORAGES AND EVA? I N .  AND F UE R I N T HOOSM) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA M 

1 AQJ DE EPI T.  PESSOA LEAKASE 0.  SERVED BV J 

SERVI NSzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i  

YRzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA m AVS - 3AN FEB MAR APR m m M. AOS SEP OCT NOV DEC 

L OC RM . 2*  , 43 . 52 . 99 . 36 . 1 3 , i i  . 06 . 01 . 01 . 00 . 26 . S3 

UNREB . 31 . 43 . 52 . 99 , 36 . 13 . 11 , 06 . 01 . 01 .0(5 . 26 . 83 

I NFLON . 31 . 43 . 52 . 99 . 36 . 1 3 , i i  . 06 . 01 . 01 . 0(5 . 26 . S3 

EOF SI R 53600000 53600000 5395S144 53600000 53167424 52763096 52324268 51670508 5093S5S4 50022952 4971250S 50956752 

EOF*  EL 35S. 43 35S. 43 35S. 4? 35S. 43 358 . 38 358. 33 358 . 28 358. 20 358, 11 35S. 00 357. 95 35S. 11 

EVAP0 10208770. 0 1041024. 0 954272. 1 954272, 1 872247. 4 7S076S. 1 599531. 0 680544. 3 757845. 6 915628, 3 984363, 6 972825, 2 

CASE 101 101 101 101 101 101 101 101 101 101 101 101 

LEVEL 1. 00 1.(50 2 . 00 1 .0 0 1, 00 1. 00 1.(50 1. 00 1. 00 1.(50 1 .0 0 i .o o 

CSV REL . 0? . 04 . 1 3 . 5(5 , 1 6 , 00 .(50 .(50 . 00 . 00 . 00 . 00 .(5(5 

RI V FzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBALN . 07 . 04 . 1 3 . 50 . 16 , 00 . 00 , 00 . 00 .(5(5 .(50 .00 .00 

BESF L N . 50 . 50 . 5(5 . 5(5 , 50 . 50 . 50 . 50 . 50 . 5(5 , 5-0 . 50 . 50 

SHSRTSE . A3 . 46 . 3? . 00 . 34 . 50 , 50 . 50 . 5(5 , 50 . 50 . 50 . 50 

NI NF U*  . 00 , 00 . 00 ,(5(5 . 00 .(5(5 . 00 . 00 . 00 . 00 . 00 ,(50 .(50 

SNBRTEE . 00 . 0(5 .(50 . 00 . 00 . 00 , 00 . 00 . 00 . 00 . 00 . 00 ,(50 

1ANNUAL INPUT DATA FOR 1964 

t i l NFLOi S 

STA 9 ,54 1.14 .  63 .62 .54 6.37 6. 68 .14 ,11 . 13 .01 .01 

Ji BSPORATI ON 

12(5.00 110.00 110.00 100.00 90. 00 80. 00 70. 00 80. 00 90. 00 110.00 120.00 120,00 

ALL a SS IN 83/ S,  STORAGES AND EVAP IN ,  AND Pf MR IN THOUSAND M 

1 ACUDE EPI T.  PESSOA LEAKASE 0.  SERVED BY 1 

SERVI NS I  

YR 1964 AVS JAN FEB *AR APR NAY m •i l l  AUG SEP OCT NOV DEC 

LOC FLN 1,41 .54 1,14 ,63 . 62 .54 6. 37 6. 68 .14 .11 , 13 .01 ,01 

UN2ES 1,41 .54 1.14 .63 . 62 .54 6. 37 6. 68 .14 .11 , 13 .01 .01 

INFLfJ 1.41 .54 1.14 . 63 .62 .5=4 6. 3? 6. 68 .14 .11 . 13 ,01 .01 

EOF STR 51402932 53239426 53600000 53600000 53600000 68121024 83932104 81971064 79857726 77544288 74861392 72171168 

EOF EL 358. 5? 358, 39 35S. 43 358. 43 35S. 43 360, 1? 361. 6? 361. 52 361, 36 361, 19 360, 98 360. 66 

EVAF' O 12166650.0 999155. 1 9223S5. 2 949036. 7 867519. 9 7S076S.1 694016. 0 74143S. 3 996816.1 1102445.0 1322443. 0 1412821. 0 1377805. 0 

CASE 101 101 101 101 101 101 101 101 101 101 101 101 

LEVEL 1.00 1.00 1.00 1.00 1.00 8. 03 2. 06 2. 06 2. 05 2. 05 2.04 8.04 

CSV REL . 35 .0zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(5 . (50 ,14 .89 . 25 .5(5 .50 .5(5 .50 .50 , 50 .50 

RI V FLw .35 , 00 .00 ,14 ,29 .25 .50 .50 .50 .50 .50 . 50 .50 

2 



DES FU . 50 . 50 . 50 
r/i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA»«JU . 50 . 50 . 50 , 50 . 50 . 50 50

 r
/ j  

SHORTGE . 15 .5-0 . 50 . 26 •  i:'l  . 25.  . 00 . 00 . 00 . 00 , 00 , 00 . 00 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
m FLU . oo . oo . 00 08 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . oo m 

SHGRTSE . 00 , 00 , 00 . 00 . 00 . 00 . 00 . ' X!  . 00 . 00 . 00 . 00 , w 

SANNUAL I NPUT DATA FOB 1965 

tfl fi ri .Lwc' -
STA 9 . 22 . 02 . 56 15, 60 4. 30 20. 54 5. 11 . 06 . 10 . 04 . 00 . 12 

^EVAPORATI ON 

120. 00 l i OzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA.<Xs 150. 00 100. 00 90. 00 90. 00 70. 00 20. 00 90. 00 110. 00 120. 00 120. 00 

ALL nm I N r e/ Sj  STORAGES AND EVAP I N .  AND F M R I N THOUSANDzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA m 

rffi -H-fTf- Tf f f f rf f -H 

1 ACUDE EF' I T.  PESSOA LEAKAGE 0.  SERVED 8Y 1 

SEWI NG 1 

YR 1965 AVB m FEB *AR APR MAY m JUL AOS SEP OCT NOV DfcL 

LOC FLU 3. S6 . 22'  . 02 . 56 15. 60 4. 30 20. 54 5. 11 . 06 . 30 . 04 . 00 . l c 

i J&ES 3. S6 . 22 . 02 . 56 15. 60 4. 30 20. 54 5. 11 . 06 . 10 . 04 . 00 . 12 

I NR. 0N 3. 86 . 22 . 02 . 56 15. 60 4. 30 20. 54 5, 11 . 06 , 10 . 04 , 00 . 12 

EOP STR 70066032 6772116S 66732416 104830744 113635056 164376048 175270816 I 722762SS 169425616 165875534 562077360 153586976 

EOF EL 360, 41 360. 13 360. 01 363. 24 363. 90 367. 09 367. 51 367, 40 367. 29 367. 15 367. 00 366, 78 

EVAFO 19630S10. 0 1335191. 0 1193649. 0 1159457. 0 1040863, 0 5323612. 0 1252691. 0 1452662. 0 1716055. 0 5913S63. 0 2318360. 0 2501809. 0 8472595. 0 

CASE 101 101 101 103 101 101 301 101 101 101 101 101 

LEVEL 2. 03 2. 03 2. 03 2. 11 2. 12 2. 23 2. 25 2. 25 2. 24 2. 23 2. 22'  2. 22'  

CSV REL . 5*  . 50 . 50 . 50 . 50 . 50 . 50 . 50 , 50 . 50 . 50 . 50 . 50 

RI V FLiK , 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 , 50 . 50 . 50 . 50 

DES FLN . 50 . 50 . 50 . 50 . 50 , 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 

SHGRTSE . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

I t l NFUJ . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 , 00 

SHDRTSE . 00 . 00 . 00 , 00 . 00 . 00 , 00 .(SO . 00 . 00 . 00 . 00 . 00 

1ANNUAL I NPUT DATA FOR 1966 

t SI NFLCSS 

STA 9 . 44 . 9S . 02 19. 4? 4. 06 15, 86 16, 14 . 05 . 11 . 00 . 31 . 0? 

" EVASI ON 

120. 00 110. 00 110. 00 100. 00 90. 00 80. 00 70. 00 80. 00 90. 00 110. 00 120. 00 120. 00 

ALL ROi l S I N R3/ S,  STORAGES AND EVAP I N ,  AND POWER I N THOUSAND KNH 

1 ACUDE EF' I T.  PESSOA LEAKASE 0.  SERVED BY 1 

SERVI NG 1 

YR 1966 AVS JAN FEB NAF;  APR HAY M JUL AOS SEP OCT NOV 

LOCFLN 4. 7S . 44 . 98 . 05 19. 4? 4. 06 15. 86 16. 14 . 05 . 11 . 00 .  31 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

3 



4. 78 . 44 . 98 . 02 59. 4? 4. 06 15. 86 16. 14 . 05 . 11 . 00 . 81 . 0? zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
mm 4. ?8 . 44 . 98 . 08 19. 4? 4. 06 15. 86 16. 14 . 05 . 11 . 00 .  31 . 0? 

EC? SI R 155996080 154958736 151486592 I 9S703792 206573136 244! 51725 2S4I 89440 280684768 277109536 272664064 268820832 264355534 

Ei f  a 366. 62 566. 55 366. 33 368. 41 368. 70 370. 14 371, 4? 371. 36 371, 24 371. 0? 370, 96 370. 81 

t vAPO 29159720, 0 2430172. 0 2193552. 0 2586899. 0 1952655. 0 2065753. 0 1874529. 0 1818467, 0 2299389. 0 2564383. 0 3106279. 0 3350734. 0 3357933. 0 

CASE 101 101 101 101 101 101 101 101 101 101 101 101 

LEVEL 2. 21 2. 21 8. 20 2. 30 2. 32 2. 39 2. 48 2. 4? 2. 46 2. 45 8. 45 2. 44 

CSV REL . 50 . 50 , 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 

RI V Ft t  . 50 . 50 , 50 . 50 . 50 . 50 . 50 . 50 . 53 . 5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(5 . 50 . 50 . 50 

DESFDI  . 50 . 50 . 50 . 50 . 50 . 50 . 50 , 50 . 50 . 50 . 50 . 50 . 50 

SHGRTSE . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

HI N FL» . 00 . 00 . 00 . 00 , 00 . 00 . 00 . 00 . 00 ,(50 , 00 . ( 5 ( 5 . 00 

SHORTS . 00 . 00 , 00 . 00 . 00 . 00 . 00 . 00 . 00 .(50 . 00 . 00 . 0(5 

5ANNUAL I NPUT DATA FOR 196? 

mmm 

STA 9 , 19 . 23 .38:  22. 49 17. 97 1.91 .2-9 . 10 . 02 . 03 . 0(5 . 32 

^EVAPORATI ON 

120. 00 110. 00 110. 00 100, 00 90. 00 80. 00 70. 00 80. 00 9-0.00 110. 00 120. 00 520. 00 

ALL at  I S I N N3/ S.  STDRASES AND EVAP I N .  A PO!€ R I N THOUSAND KNR 

1 ACUDE EPI T.  PESSOf t  LEAKASE 0.  SERVED BY 1 

SERVI NS 1 

VR 196? AVB JAN FEB zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAf f l  APR BAY JUS t f UL AOS SEP OCT NOV DEC 

LOC a s 3. 71 . 19 . 83 . 88 22. 49 17. 97 1.91 . 29 . 10 . 02 . 03 . 00 . 38 

UNRE8 3. 71 . 19 . 23 .88:  22. 49 17. 9? 1.91 . 29 . 10 .(52 . 03 . ( 5 ( 5 .38:  

mm 3. 71 . 19 . 83 . 88 22. 49 17. 97 1.91 . 29'  . 10 .(' 5 . 03 . 00 . 38 

EOF'  STR 260241104 256613584 2546S540S 3O90I 9040 353064960 354027424 351104443 347352064 343115968 338233723 333026880 328339424 

EOF'  a 370. 6? i TO. 55 370, 49 372. 30 373. 7? 373. 80 373. 70 373. 58 373. 44 373. 2? 373. 10 372. 96 

EVAPO 36736170. 0 3279797. 0 2974331. 0 2945955. 0 2664430. 0 2745722, 0 2692239. 0 2360538. 0 2680999. 0 2991921. 0 3623398. 0 2910SSO. O 3366031. 0 

CASE 101 101 101 101 101 101 101 101 101 10!  101 101 

LEVEL 2. 43 2. 42 2. 42 2, 53 2. 62 2, 62 2. 62 2. 61 2. 60 2. 59 2. 58 2, 5? 

CSV R& . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 5(5 . 50 , 50 . 5*  

RI V FLfe*  . 50 . 50 . 50 . 50 . 50 . 50 . 50 , 50 . 50 . 5(5 . 50 . 55 . 50 

DESFU . 50 . 50 . 50 . 50 . 50 . 50 , 50 . 50 . 50 . 50 . 50 . 5(5 . 5(5 

SHGRTSE . 00 . 00 , 00 . 00 . 0(5 . 00 . 00 . 00 .(50 . 00 , 00 . 00 .(50 

sI N Ft w . 00 . 00 . 00 . 00 . 00 . 00 . 00 , 00 . 00 . ( 5 ( 5 , 00 .(50 . 00 

BHORTSE . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . ( 5 ( 5 .(Ki  . 00 .(50 

ANNUAL I NPUT DATA FOR 1968 

mmm 

5TA 9 . 42 . 36 11. 76 32. 03 19. 04 "•r  i n 

, U J . 1 /  
.0*6 . 00 . 00 . 00 .(54 

^EVAPORATI ON 

120. 00 110. 00 110. 00 100. 00 90. 00 80. 00 70. 00 80. 00 90. 00 110. 00 120. 00 120. 00 
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0NRE8 1. 80 . 01 . 02 . 33 13. 19 7. 03 . 30 , 31 , 19 . 09 . 11 . 01 . 00 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
mm 1. 80 M . 02 . 33 13, 19 7. 03 , 30 . 21 . 19 . 09 . 11 . 01 . 00 

ESP SI R 418430432 413435388 408391840 437518678 451406808 447605440 444844896 440176358 435493752 430075680 424079800 41306S992 

EOF EL 375, 77 375, 62 375. 50 376. 28 376. 66 376. 56 376, 4? 376, 36 376. 23 376, 08 375. 92 375, 76 

EWO 47227230, 0 46?4i 85. 0 4233891. 0 4188178. 0 3771667. 0 3596379. 0 3883395. 0 E35I 602. 0 3538866, 0 3614844. 0 4378510. 0 4726429. 0 467*003, 0 

CASE 101 101 101 101 101 101 101 101 101 101 101 101 

LEVEL 2. 76 8. 75 2. 74 2. 80 2. 88 8. 82 2. 31 8. 80 2. 79 2. 78 2, 77 2. 76 

CSV REL . 50 . 59 . 50 . 50 . 50 . 50 . 50 . 50 . 50 , 50 . 50 . 50 . 50 

RI V R3 . 5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(5 , 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 , 50 . 50 

DESFLN . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 

SBDRT8E , 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

H I S R B , 00 , 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .(50 . 00 . 00 

SHORTSE . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 , 00 . 00 

imm. mm DATA FOR i 9?e 

mmm 
STA 9 . 08 . 65 , 61 . 42 . 47 . 40 , 3? . 51 . 08 . 02 . 00 . 28 

I JEVAF1j i £TI DS 

180. 00 110. 00 110. 00 100. 00 96. 08 50. 00 70, 00 80. 00 90. 00 110. 00 120. 00 120. 00 

*  11zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA' . ' .  i : ' . : !  

ALL FLOSS I N N3/ S.  STORAGES AND EVAP I N zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

., , , ...... . . , , , . , , , . 

.  AND PQBER I S THD0SASD 

Li >t l  fcf.fi I Lt l  Ait 

i ACUDE EPI T.  PESSOf i  LEAKASE 0.  SERVED BY 1 

" T T T T T T T T T T T 

SERVI NG 1 

YR 1972 AVS m FEB m AFR HAY m 3UL AOS SEP OCT NOV DEC 

LOC FiM . 38 . 08 . 65 . 61 . 42 . 47 . 40 . 37 . 51 . 08 . 02 . 00 . 23 

0NREG . 32 . 08 . 65 . 61 . 42 . 47 . 40 . 37 . 51 . 08 . 02 . 00 .28:  

I SFLDs . 32 . 08 . 65 . 61 . 42 . 47 . 40 . 37 . 51 . 08 . 02 . 00 . 28 

EDP STR 418328640 408509344 404654080 400703372 397282336 394074240 39i 163104 388273752 383934208 373703360 372! 48544 363348256 

EOF a 375. 60 375, 50 375, 40 375. 29 375. 20 375. 11 375. 03 374. 94 374. 80 374. 68 374. 44 374. 28 

EVAFG 44125570. 0 4615449. 0 4132190. 0 4149889. 0 2742376. 0 3341204. 0 2943875. 0 2568968. 0 8911167. 0 3855398. 0 3945188. 0 4258850. 0 4811078. 0 

CASE 101 101 101 101 101 101 101 101 101 i OS 101 101 

LEVEL 8. 74 2. 74 2. 73 2. 72 2. 71 2. 71 2. 70 2. 69 2. 6S 2. 6? 2. 66 2. 65.  

CSV REL . 50 .5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(5 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 .5(5 

RI V FLs . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 
C A 

. 50 

DESFLM . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 . 50 .5(5 . 50 . 50 . SO 

S33RI SE . 00 . 00 . 00 . 00 . 00 . 00 . 00 
AA 

«. w 
. 00 . 00 . 00 . 00 

HI SzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Fi M . 00 . 00 . 00 . 00 , 00 , 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

SCRI BE , 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 QO . 00 

1ANNGAL I NPUT DATA FOR 1973 

t t BKHS 

STA 9 . 12 . 19 . 46 . 94 . 38 . 27 . 28 . 19 . 12 . 32 . 04 . 16 

120. 00 110. 00 110, 00 100. 00 90. 00 80. 00 70. 00 80. 00 90. 00 110. 00 120. 00 120. 00 
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m m zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA, 50 , 50 . 50 . 50 , 50 .5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(5 . 50 . 50 5f l  
•  J V 

. 50 . 50 

Sf f i RTSE zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAM f t f t  , 00 . 00 . 00 . 00 .(50 . 00 . 00 / i f !  
• W 

AA 
. 00 . 00 

BI N FiM M . 09 , 09 , 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 , 00 . 00 

SHORTGE M .0-0 . 00 . 00 . 00 . 00 . 00 . 00 . UU •00 . 00 , 00 

mm.  I NPUT DATA FOB 1975 

STA 9 , 14 . 46 . 95 2. 25 . 30 . 4? 11. 3? . 06 . 10 . 00 . 01 , 74 

t t EVAPCRATI DK 

120, 00 110, 00 110, 00 100. 00 90, 00 30. 00 70. 00 30. 00 90. 00 110. 00 120. 00 120. 00 

ALL FM I N B3/ S,  STORAGES AND EVAP I N .  ANI !  FSNER I S THOUSAND m 

i n( ! i n( nH( Ht n( ( ( H( i ( ( ( ! H( ( ! ( ( i i ( ( i t i ( ( ( ( n{ ( H( { ( ( ( n( ( ( [ ( { ( H( ( ni ( H( ( ( K( Hi nm( ( H( ( ( ( i ( n( ( ) H[ !  

1 ACUDE EPI T.  FESSOA LEAKAK 0.  SERVED BY 1 

SERVI NG 1 

VR 1975 AVS JAN FEB HAR APR zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAf f l  JON JUL AUG SEP OCT NUv DbC 

LBCFLM 1. 42 , 14 . 46 . 95 2. 25 , 30 . 4? 11. 2? . 06 . 10 .0(5 . 01 . 74 

1 MB 1, 42 . 14 . 46 . 95 2. E5 . 30 . 4? 11, 3? . 06 . 10 . 00 . 01 . 74 

mm 1, 42 . 14 . 46 . 95 2. 25 . 30 . 4? 11. 37 .(56 . 10 . 00 . 01 . 74 

EQP SI S 499851040 494360416 491209984 491357024 486870400 433305600 507385952 5045952% 479524704 473294144 486740000 482153312 

EOF EL 377. 70 377.6(5 377. 53 377. 53 377. 44 277. 32 377, 88 377. 79 377. 6? 337. 5? 377. 44 377. 35 

EVAPO 53053030. 0 5391725. 0 4873863. 0 4355740, 0 4388953, 0 3950982. 0 3487058. 0 3033847, 0 3618144. 0 4033721. 0 4891370. 0 5284118. 0 5229501. 0 

CASE 101 101 101 101 101 101 101 101 101 101 101 101 

LEVEL 2. 92 2. 91 2. 91 2. 91 2. 90 2. 89 2. 94 2. 93 2. 92 2. 91 2. 90 2. 89 

CSV REL , 50 , 50 .5(5 .5(5 . 50 . 50 .5(5 .5(5 . 50 . 50 , 50 . 50 

RI V FLN , 50 . 50 . 50 , 50 . 50 .5(5 .5(5 .5(5 , 50 . 59 . 50 . 50 . 50 

DES FLN , 50 . 50 . 50 , 50 . 50 . 50 .5(5 .5(5 .5(5 .5(5 .5(5 . 50 . 50 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

sons . 00 . 00 . 00 .0(5 . 00 . 00 .(f(? .(5(5 ,(50 . 00 .(50 . 00 . 00 

BI N FL*  . 00 . 00 .(5(5 . 00 , 00 .0(5 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

SBE&TSE . 00 . 00 , 00 . 00 . 00 .(5(5 , 00 .(5(5 . 00 .0(5 .0(5 .(5(5 

1ANNUAL I NPUT DATA FOR 1976 

n m m 

STA 9 . 10 .84 , 56 . 38 . 54 . 11 . 18 . 08 , 00 , 30 . 10 .  38 

JJEVAFI i RATI ON 

120. 00 110. 00 I 1O. 0O 100. 00 70. 00 80. 00 70. 00 80. 00 90. 00 110. 00 120. 00 120. 00 

ALL FLOS:  I N H2/ S.  STORAGES AND EVAP I N .  AND FI BER I N THOUSAND M 

1 ACUDE EPI T.  PESS0A LEAKASE 0.  SERVED BY 1 

SERVI NG 1 

YR 1976 AVS JAN FEB BAR APR I f Y M Jul  AUG SEP KT NOV DEC 

LOCFLN . 27 , 10 . 84 , 56 . 35 . 54 . 11 . 18 . 08 . 00 .  2(1 . 10 . OB 

9 
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ALL ROUS I N H3 / S,  STORAGES AND EVAP I N AND P OCR I N THOUSANDzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA M zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

f f r f f H - f H zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

I ACUDE EF' I T,  PESSOA LEAKAGE 0 .  SERVED BY J 

f f v j f f r f f f rf -H-H-H-! 

SERVI NG 1 

YRzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA m RVc m FEB MAR APR HAY J UN J UL AA1G SEP OCT NOV DEC 

LOC FI N 10. 60 . 01 . 75 34 . 03 32 . 59 32 . 79 14. 41 11. 3? . 11 , 1 3 . ( 50 . 02 . 03 

UNRE8 10, 60 . 01 . 95 34 . 03 32 . 59 32 . 79 14. 41 11. 3? . 11 . 13 . ( 50 . 02 . 03 

I SFLC& 10. 6zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA( 5 . 01 . 75 34 , 02 32 . 5? 32. 7? 14. 41 11 . 37 . 11 . 1 3 . 00 
tO A" }  

• vz « t u 

EOF SI R 509142176 505265734 536000000 536000000 536000000 536000000 536000000 531195424 526036512 519603372 512855872 506149752 

EOF EL 377 . 88 377, 80 378. 40 378, 40 378. 40 378. 40 378, 40 373. 31 378. 21 378. 08 377. 75 377. 32 

E MT O 5555715( 5 , 0 5472728. 0 4 %4 8 2 ? . 0 4735227. 0 4700000. 0 4230000. 0 3760000. 0 3290000. 0 3760( 500. 0 4199972. 0 5093890. 0 5503362. 0 5447133. 0 

CASE 101 101 1 0 2 103 103 103 1( 53 101 101 101 101 101 

LEVEL 2. 94 2. 94 3. ( 5( 5 3. ( 5( 5 3. 0O 3. 00 3. 00 2 . 99 2. 9B 2 . 7? 2 . 95 2. 94 

CSV REL . J V . 5( 5 . 50 . 5( 5 . 50 . 50 , 50 . 5( 5 . 5( 5 . 50 . 50 , 50 

RI V FL' B 9 . 16 . 50 , 50 20. 71 30 . 78 31. 21 12. 76 10. 14 . 50 . 50 . SO . 50 , 50 

DES FI N . 50 . 50 . 5( 5 , 50 . 50 . 5( 5 . 5( 5 , 50 . 50 . 50 . 50 . 50 . 50 

SHORTSE zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA{ "* ', . 00 . 00 . 00 . 00 . 00 . 00 . 00 . ( 5( 5 . 00 . 00 . 00 . 00 

HI S FLN , 00 . 0 0 
AA 

. 00 . 00 . 0( 5 . ( 50 . 00 . 00 . 00 . ( 5 0 . 00 . 00 

SHORTSE . 00 . ( 50 . 0( 5 . 00 . 00 . 0( 5 . 00 , ( 50 . 00 , 00 . 00 , 00 

[ ANNUAL I NPUT DATA FOR 1779 

mmm 

STA 9 . 15 . 08 . 38 . 38 . 4( 5 . 22 . 31 . 01 . 0? . 01 . 09 . 01 

t i EVAFI JRATI DN 

120. 00 110. 00 110. 00 100. 00 90. 00 80. 00 70 . 00 80. 0( 5 90 . 00 110. 00 120. 00 120. 00 

ALL FLOJI S I N H3 / B,  STORAGES AND EVAP I N ,  AND PONER I N THOUSAND m 

1 ACUDE EPI T,  PESSOA LEAKAGE 0 .  SERVED BY 1 

SERVI NG 1 

YR 177? AVS J AN FEB m APR NftY J ON JUL AUG SEP'  OCT NOV DEC 

LOCFLw . 1 8 . 15 
/ , r» 

• VO . 38 . 33 , 4( 5 . 22'  . 31 . 01 . 0? . 01 . 09 . 01 

UNPEG . 1 8 . 1 5 . 08 . 38 , 22.  , 40 . 22'  . 31 . 01 . 0? . 01 . 09 . 01 

mm . 18 . 15 . 08 . 28 . 3 8 . 40 . 22 . 31 , 01 . 0? . 01 . 09 . 01 

EGPST R 499821280 493911552 488741664 484058816 479885664 475711648 472205772 467487744 462571424 45665I I 36 450616352 444227680 

EOF EL 377. 70 377. 58 377. 48 377 . 3? 377. 31 377. 23 377 . 16 377. 0? 376. 96 376. 80 376. 64 376. 4? 

EVAPO 51557390. 0 5391250, 0 4893636. 0 4848491. 0 4371817. 0 3705368. 0 3448254. 0 2976732, 0 3405588. 0 380179S. 0 4607396. 0 4972073. 0 4916292. 0 

CASE 101 101 101 101 101 101 101 101 101 101 101 101 

LEVEL 2 . 93 2. 91 2. 9( 5 2. 89 2. 88 2. 88 2 . 8? 2 . 86 2 . 85 2 . 84 2 . 82 2. 81 

CSV REL . 50 . 50 . 50 . 50 . 5( 5 . 5( 5 . 50 . 50 . 50 . 5( 5 . 5( 5 . 50 , 50 

RI V FLU . 50 , 5( 5 . 50 . 50 . 50 . 5( 5 . 50 . 5( 5 , 50 . 50 



DESzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA FLU , 50 , 50 . 50 . 50 . 50 . 50 . 50 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA,M zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBACA 

.3U 
.5(5 

r / .  

r wv 
r / .  

M i l  . 00 , 00 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAM . 00 . 00 . 00 . 30 . 00 . 00 
AA 

. 00 . 00 . 00 

KI N FLU . 00 ,00 . 00 . 00 . 00 . 00 . (50 . 00 . 00 Qfi  . 00 , 00 . 00 

SH0R78E . 00 . 00 . 00 .(50 . 00 .(50 .0(5 . 00 . 00 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAAA 
, 00 . 00 

imm. \zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAHW DATA FUR m 

ttmm 
STA 9 .31 1. 00 , 40 . 21 . 1? . 43 . 04 . 01 . 01 .(55 . 00 . 05 

t t EVAPORATI QN 

180. 00 110. 00 110. 00 100. 00 90. 00 80. 00 70. 00 80. 00 90. 00 110. 00 120. 00 120. 00 

ALL FLOSS I N N3/ S.  STORAGES AND EVAP I N , m POO I N THOUSAND m 

i i i i AAi i i i i i i i i i i . Aj . i i i ;  i  a.i-i.1: it i i i i AAAi  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA11 , '  I  U i i i i i  

1 ACUDE EPI T.  F1SS0A LEAKAGE 0.  SERVED BY 1 

SERVI NG 1 

YR AVG JAN FEB m APR HAY m JUL AUG SEP'  OCT NOV DEC 

LOC FI N . 28 . 31 1. 00 . 40 . 21 , 17 . 43 .(54 . 01 . 01 . 05 , 00 . (5 

UNRE8 . 22 . 31 1. 00 .4(5 . 21 . 17 . 43 . 04 . 01 . 01 . 05.  .(50 . (5 

I NFLDN . 22 . 31 1. 00 . 40 . 21 . 17 . 43 .(54 M 
.VI . 01 . 05 , 00 . 05 

EOF'  STR 439020096 435821312 431172256 426473408 422069696 413786656 414853368 410438768 405809664 400477408 39472860S 339123643 

EOF'  EL 376. 32 $76. 24 376. 11 275. 99 375. 37 375. 78 375. 6? 375. 55 375. 43 375. 28 375. 13 374, 9? 

?m 46352S60. 0 4858719. 0 4408346. 0 4381843. 0 3947137. 0 3519350. 0 3101619. 0 8696215. 0 3057181. 0 3409037. 0 4126955. 0 4452845, 0 4399703, 0 

CASE 101 101 101 101 101 101 101 101 101 101 101 101 

LEVEL 2. 80 2. 79 2. 7S 2. 7? 2. 76 2. 76 2. 75 2. 74 2. 73 2. 72 2. ?1 2, 70 

CSV REL . 50 . 50 . 50 . 50 . 50 . 50 , 50 .5(5 . 50 .5(5 . 50 . 50 .SO 

RI V FLN . 50 . 50 . SO .5(5 ,5(5 . 50 .5(5 . 50 . 50 . 50 . 50 ,5(5 . 50 

DES FLN . 50 . 50 . 50 . 50 .5(5 . 50 . 50 . 50 . 50 . 50 . 50 .5(5 . 50 

SHGRTSE . 00 .  00.  . 00 , 00 . 00 . 00 . 00 .0(5 .(5(5 . 00 . 00 .•00 .00 

HI S FU . 00 . 00 . 00 . 00 .(50 . 00 . 00 . 00 . 00 .(5(5 , 00 . 00 . 00 

SHGRTSE . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .0(5 .0(5 . 00 .(f-0 . 00 

imm. I NPUT DATA FOR I VSI  

Kl f f LOE 

STA 9 . 46 . 35 103. 71 26.35= . 52 . 1? . 04 . 00 . 01 . 02 . 0? . 25 

t t EVf l PORATI CN 

120. 00 110. 00 110. 00 100, 00 90. 00 80. 00 70. 00 80. 00 90. 00 110, 00 120. 00 120. 00 

Al l  FLOWS I S * S/ S,  STORAGES AND EVAP I S 

t f  > f t 1 •  1 ' ' ' t .' 1 *  ' i > .' !. L ' *  ' ' ' '. *  L > LI 1. t.i.ti.? I i ' t *  ' 1 •  *  ' t ! .'.1-1 ' f f . ' .t f .?;;. ' .-

.  AND PONER I N THOUSAND Ki t*  

T T rTTTTTTi 

1 ACUDE EPI T,  PESSOA LEAKAGE O.  SERVED BY 1 

SERVI NG 1 

YR 1981 AVG JAN FEB HAR APR HAY m JUL AUG SEP OCT NOV DEC 

LOC F U 11. 14 . 46 . 35 103. 71 86. 35 . 58 . i ? . 04 . 00 . 02 . 0? . 25 
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V0 - 9 5 FCT zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA3 3 2 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAi  0 0 2 2 2 3 2 3 

SO-  90 PCI  4 3 3 4 7 s 6 6 5 3 4 4 

70-  80 PC!  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAr  

J zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAb b 6 4 3 2 2 3 
c 

J 

c zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
J 5 

60-  70 PCT 2 I  2 1 2 2 2 2 2 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA! I  2 

40-  60 ?CT 3 3 2 1 0 0 2 2 2 
3 3 

20-  40 PCT ! 1 1 I  ! 2 i  1 i  3 i  1 

1-  20 PCT zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA•  ! 1 i  1 i  1 i  i  i  1 i  

0-  i  PCT 2 2 2 2 2 1 i  i  i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA]  1 


