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3 - ESTUDOS HIDROLOGICOS
3.1 - Introdugio

O presente documento se constitul no relatéric dos estudos hidrolégicos na bacia do
rio Junti, visando as definicbes do projeto da barragem do Agude Publico Souza, no
municipio de Canindé. Estado da Ceara

A bacia hidrografica do rio Jurtti, no local do barramento, possul uma area dg 220
Km® A extensdo do no Juriti, da sua nascente, até o iocal do barraméﬁt@ é de
aproximadamente 21 Km, com desnivel geométrico em torno de 238 me(n‘as

Para delimitagdo e planimetragem da bacia hidrografica, reahzad&heste estudo, foi
uthzada as cartas plamalttmétricas, escala 1 100 0QO, eiabofadas pela SUDENE
(CANINDE - FOLHA - SB 24 V B - 111 E QUIXADA - FOLHA - SB 24-V-B- Vi)
Na determinagéo das curvas “COTA x AR)E?A\\xv VOLUME”, utithzou-se a planta
topografica ptanialtimétrica na escala 1 19:05@; ‘com curvas d& hfvel equidistantes de
1 metro

Ao longo dos estudos foram utilizades dados, produféé,";’mtérlos ja desenvolvidos
pelo Plano Estadual de Recurses Hidricos da"‘E\'s’téfdo do Ceara (PERH-CE) O
refendo estudo, de abrangéncia regional, pergite dispor de informacfes ja tratadas
do local de barramento e de uma normatizacdc de dados e metodologias que
facihitam amplamente este trabatho

3.2 - Caracterizaciio Fisica e MorfolGgica da Bacia Hidrogréfica do Reservatério
da Barragem Souza.

O boguewdio. do "Souza" se localiza no rnio Junt, tributano do rnio Canindé,
pertencente @ bacia do rno Curu, ao sudeste do municipioc de Canindé, regiéo
denominada Sertdo de Canindé no Estado do Ceara O mapa da Figura 1 apresenta
esta localizacao

A bacia hidrolégica correspondente ac ponto de controle do boqueirdo denominado
Souza pertence a aita bacia do rio Canindé, suas vertentes se localizam nas
escarpas ocidentais da serra da Batunté
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No local o barramento drena uma area de 219,.3 Km2 A extens&o do rio Junt até o
tocal do barramento é de aproximadamente 21 Km, com um desnivel geométrico da
ordem de 238 metros. a bacia é formada de terrenas cristalinos, com declividade
meédia dominante e pronunciada nas nascentes (8 a 10%), consequentemente com
uma razoavel aptiddo para a formagédo de picos de cheia de consideravel! vazio
instantanea e pequena duracéo

Neste local. a bacia apresenta os seguintes parametros

Area (A) 219,3 Km? S

Comprimento do Thalveg 21 Km B
Altrtude Média 250 m |
Perimetro (P) 36 Km

indice de Compacidade (ic) 0,68 ‘

LA .

lc = (0,28 x P)/ /4 =(0,28 x 36)/ 4220 =0;88. T

Os nachos que conformam este s@é nascem ngsé@pérpas da serra de Batunte,
acompanhando um extenso sisterha de canyoﬁéi’;ﬁéralelos, para logo apés ter
vencido o primeiro trecho de bacia, convergw\:dy’forma radial no rio Juri Assim,
esta rede de drenagem configura as cag@}:iériéticas morfolégicas mais importantes
da bacia, tendo nachos com 'éaﬁas coﬁﬁﬂénc;as, convergindc em forma de leque
alguns quiidmetros a montatite do local identificado para o barramento

QOutra carateristica. morfaidgica decorre do comportamento das declividades destes
cursos de agua, e se apresentam uma regi&o superior com declividades da ordem

de 8-10% para passar na média e baixa bacia a declividades da ordem de 1-3 %

Gn08
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3.2.1 - Vegetacao

A vegetacdo nativa predominante é constituida de mata xerofila de alta densidade,
caracteristica da caatinga, muitas das quais perdem sua folhagem durante a estacdo
seca e a recobram exuberante as primeiras precipitacbes Verifica-se a grande
ocorréncia da aroeira, unha de gato. sabsa. jJurema branca, jurema preta, manne[effii:
mofumbo e mandacaru

As faixas, que formam o fundc dos vales, notadamente na porgao mfener aantSama
do no Juntr, a jusante do boqueirdo se abrem em extensas areas g;gngsr(ba|X|os),
onde ocorrem as principais cuituras da regiéo B
A vegetacdo mais rica aparece no topo da serra de Batunté,’ oom ocorréncita de
espécies vegetais mais desenvolvidas, tais como, ‘a-Pau Branoo 'lpé, Cedro, Sabid e
Aroeira, em grande parte componente da A;Qa\dé Preservagdo Ambiental (APA -
Baturite) |

Ja nas partes mais baixas a vegetagao ér mais rala e mulﬁxdepredada aparecendo
predominantemente a vegetagao arbustwa secun;téﬁ@,;e espécimes tais como o

sabia, Catinguerra, Jurema, Arééir’a.'Marmelelro,—ﬁﬁ(ﬂiﬁbo e Mandacaru
3.2.2 - Fatores Pedoldgicos e iJso da Téira

Os solos da regifo sdo.em ‘ygral de pouca profundidade, recobertos por vegetagéo
arbustiva. onde se dasenvolve uma pequena agricultura de subsistdncia e a
pecuéria extensia.

3.2.3 - Fatores Geomorfolégicos

Os solos na regido da barragem sdo predominantemente oriundos do intemperismo
do complexo cnistalino. (gnaisses migmatiticas), posicionados no pré-cambniano,
caracterizados por relevo mais movimentado, chegando a ondulado forte em areas
com abundancia de afloramento rochosos S&o encontradas expressivas areas com
recobrimentos de seixos rolados, predominando os solos basicamente arenoscs e/

309
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Nas encostas encontramos um reievo ondulado a forte ondulado, com areas restritas
de topografia mais suave. ocorrendo comumente afloramento de rochas

Os solos no alto vale do no Canindé. no qual desagua o Junti, 30 rasos na sua
quase totalidade, com a vegetagdo arborea - arbustiva apresentando caracteristica
de “Caatinga”

Ao longo do rio encontramos a presenca de solos atuviais, constituidos de uma faixa
estreita de sedimentos oriundos do transporte fluvial. com relevo plano e de kba
quaitdade N
O no Jurh e seus afluentes apresentam um padrao de drenagem denﬁ(’m com
ramificacdes wreguiares do curso em toda sua extensdo, alids uma catagtbnstica do
sistema drenante das cabeceiras do vale do rio Curu e do no Capindé drenos
principais do sistema hidrografico focalizado

Os sedimentos quaternarios que ocorrem com pouéfaxébre@étﬁndade na area séo
representados pelos aluvibes do rio Juriti. capéhﬁ&f rochas do cristalino

A area apresenta pouca variedade petrogr:%ﬁlbé’ 'abrangendp‘fébhas sedimentares e
metamorficas, com predominancia d” s metamorflcaa {m@matltos e gnaisses)
Situada na parte sul do vale do Curu a regiéo 6@oba a feigdo morfolégica
denominada Planalto Sertanejo-

3.3 - Caracterizacio Climitica.

3.3.1 - Climatologia

Na regido de locac#o e de infludncia da barragem. é dominante praticamente um
Gnico tipo clmdlico, ou seja, quente e semi-arido, com estagéo chuvosa ocorrendo
no outono e-femperatura superior 2 18°C no més mais frio, correspondente, ao tipo
B8SH de Koppen

A temperatura média anual é da ordem de 27°C nas partes mais elevadas da bacia,
com amphtude térmica média anual pequena, de 2 a 3°C, situando-se o periodo mais
guente na primavera {Outubro a Novembro), que é a época mais seca, e a mais
fresca no outono (Margo e Abnl) que corresponde a época chuvosa

A umidade relativa média anula situa-se na faixa de 65%, aumentando na fase

chuvosa para 70%

n6n010
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3.3.2 - Regime Pluviométrico

A precipitagdo média calculada na bacia é de 660 mm A Figura 3 mostra um quadro
comparative dos 10 postos pluviométricos apresentando a distribuigdo mensal, os
valores médios anuais, 0s coeficientes de varnacéo da precipitacdo e o numero de
anos de dados disponivels nos respectivos postos pluviométricos O regime -de
ocorréncia de dias chuvosos para 0 municipio de Canindé pode ser obsewe@ghé
Tabels 1 o
Nas proximidades de Canindé o regime pluviométrico € moderado e tiﬁiéé‘ida regiao
semy-anda, ocorrendo chuvas mais intensas na Serra de Batunté _P‘m
O Trnmestre mais umido corresponde aos meses de Feverelr@ Marc;.o e Abril, com
média de 443mm )
Os postos pluviomeétricos existentes na bac;a;-fézbm parte da rede pluviométrica
pertencente a SUDENE Estes postos &Sﬁb’em de daclgs ‘goletados mediante
pluvidmetros convencionais no periodeo T 9’%8 1988 T
Estes dados foram sujeitos a anahﬁeﬂé consisténcia’ dwhnte o PERH, que consistiu
na aplicacdo da metodologig de *Vetor Reglonéf‘"ﬁara identificacdo de erros e
preenchimento de falhas
O posto com maior influéncia. ha bacia. ¢ 0 do Agude Saldo com coordenadas
geogréficas 4° 25 e 39° 20", coin-precipitagdo média anual em tomo de 644 mm
Foram utiizados. os dados de chuva méama de um dia, do posto Saldo, para
obtencdo das chuvas comrespondentes as frequéncias consideradas na
determinacac des dascargas maximas a serem esperadas no local do agude
As sénes integrars do posto mencionado, contendo os valores das medias mensails e

anuais e maximas diarias anuais, encontram-se nas Tabelas 1 e 2

3.3.3 - Caracterizac#o da Chuva Sobre a Bacia

O estudo das variagbes da precipitacdo anual proxima ao local da barragem foi feito
utihzando os dados da estagdo pluviométnica Saldc Os dados sdo relativos ao
periodo de 1917 a 1985 e encontram-se apresentados na Tabela 2

1
L]

neAGN

t
~




10

| SE | CONCREMAT

FNGENHARIA F TECNOLOGIA S A

[ T g Y Y

TABELA 1
FREQUENCIA DE PELO MENOS n DIAS COM OCORRENCIA DE CHUVA
NUMERO DE DIAS
POSTO [MES
1 2 4 8 12 15 18 20 22
25

1

FEV | 292 | 29.2 | 26.1 | 200 | 154 | 108 | 7.7 | 46 | .B0.] 0.0
MAR | 308 | 308 | 29,2 | 26.1 | 231 | 13.9 | 10,8 62< 346 | 15
ABR | 202 | 292 | 27.7 | 26,1 | 200 | 123 | 92 [ 62 | 1.5 | 00
MAI | 308 | 202 | 231|123 | 7,7 | 46 | 151 00 | 60 ] 00
2881734 | JUN | 26.1 | 200 | 154 | 46 | 1.5 [ 6,0 0.6 | 60 ] 00 | 00
JUL | 154123 | 62 | 00 | @0 | 00 | 00 [ 6o ] 00 ] 00
AGO| 108 62 | 15 | 06100 | 0.0 60 |00 ] 00 00

SET | 31 | 00 | 00 00 | 00 0Q 00 | 00 [ 00 [ 00
OUT| 46 | 00 | 08°1 00 | 00 00 | 00 | 00 | 00 | 00
NOV| 77 | 31 { 60 | 00 | 6@ |00 | 00| 00 | 00 | 00

DEZ | 169 | 139 | 46 | 15 [ 60 | 00 | 00 | 00 | 0.0 | 0.0

JAN (292277 [215[108] 1,6 [ 15 | 15 | 00 | 00.| 0.0

Fonte PERH - Planc Estadual de Recursos Hidricos

LTEIES B
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Figura 3 - Distribuicdo Mensal da Precipitagio Média, Maxima, Minima e Desvio Padrio
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TABELA 02
SUDENE/DPG/PRN/HME =+ BANCO DE DADOS HIDROCLIMATOLOGICOS DO NORDESTE ™
* SISTEMA DE PLUVIOMETRIA *
PLUVIOMETRIA MENSAL
EDICAO EM 15/0290 POSTO -
SALAO AC ESTADO - CEARA LATITUDE 04-25 NUMERO - 21861838
MUNICIPIO - CANINDE LONGITUDE 39-19
COD.NAC. - 00439015 INSTALADO EM 1912 P/DNOCS ALTITUDE 200M

ANO | JAN | FEV MAR ABR MAI JUN | JUL |AGO| SET [OUT| NOV | DEZ | TOTAL

1916 904 | 00 |00 |00 00; 00 324

1917 (1657 | 2148 | 3783 | 868 | 1716 | 683 | 03 | 00 [ 00 [ 00 | 223 { B4 1116,5

k]
1918 | 71,2 | 23,8 | 89,8 | 227 | 286 | 11,8 | 00 |13,5] 0,0 | 0,0 | QG| 44,3 | 3057

1919 | 13,3 | 29,5 9.0 0,2 193 [ 00 [ 00 160 00 00 ] 0] 0,0 77,3

1920 | 55 | 30,7 | 3081 | 3002 | 946 | 181 | 157 | 9,0 | 00 | 0,01 G0 | 784 | 8583

1921 | 59,3 | 266,1 | 274,2 | 2650 | 151,1 [ 359 [ 61,3 [ 00 | 0,0 | 00 12,0 0,0 11149

1922 | 5,0 485 | 1140 | 5061 | 1883 [ 1318 439 (150 0,0 | 0,0 30,0 9,0 10928

1923 | 596 | 224.9 | 60,2 81,0 121,5 { 40,8 | 34,9 | 0,0 0& L 0,0 | 0,0 0,0 622,9

1924 [214,9| 5239 | 4434 | 5152 | 173,6 | 68,3 | 18,9 | 00 | 00 [ 10,3 0,0 | 347 | 199831

1926 | 66,3 | 94,1 | 1755 | 247,41 | 67,7 | 00 | 00 | 00100 | 00| 00 | 3,0 | 6467

1926 | 8168 | 2063 | 4584 | 3068 ; 2144 | 0,0 “m 0000 )| 00| 00 0,0 1267,56
1927 | 73,7 { 15866 | 1126 | 1705 | 77,9 001 00 [ 00300 ] 00 ] 00 0,0 591,3

1928 | 94,2D | 4,8D | 152,80 | 226,4D | 3,0 | 18,91 87 | 0,0 | 0,0 | 25| 00 | 7.9 | 516,6

1929 | 564 | 2378 | 191,8 | 1293 | 767 | &9 | 67,7 | 00{184| 00 | 0,0 | 237 806,7

1930 [122,2| 65,3 | 187,6 | 1025 | 6.5 | #1,6 | 0,0 | 80 00 | 00 | 0,0 | 140 | 5477
1931 |149,1] 920 | 1240 | 1496 | 8§53 | 00 | 00 100 00! 00 | 24 | 5724

1932 | 14,3 | 1279 | 587 | 236 | 74 | 47 | 00 [0D |180] 00 | 00 | 356 258,1

1933 | 91,0 | 84,2 | 1040 | 2374 | 327 00 | 00 ;000000 00 7,0 553,3

1934 | 24,0 | 3490 | 218,0 | 1084 | 1170 | 23,0 + 0,0 | 0,0 | 0,0 | 0,0 | 12,0 11,7 §60,1

1935 | 29,7 | 24143 | 169,56 | 2226 | 1308 | 726 | 65 | 55/ 00| 00 | 0,0 2,2 869,5

1936 | 256 | 121,3 | 56,2 61,7 61,0 1 00 | 000000 ; 02 3,0 385,0

1937 | 0,0 | 156,0 | 620 1950 89,5 1 80 ; 00! 00 | 0,0 0,0 2,5 557,0

1938 | 22,5 | 141 2775 | 1125 | 950 él.s 120 1 00 {1 30 | 00 | 0,0 0,0 562,1

1939 | 50 | 150,0 | 2241 | 1973 | 37,3 | 148 | 146 | 0,0 | 100 [685| 40 | 40 6594

1940 | 68,1 | 1133 | 144,9 | 193,2 | 2224 | 350 | 41,9 [ 90 | 00 | 0,0 [ 0,0 0.0 8278

1941 | 4,0 | 84,0 | 2004 1 1370 | 267 80 | 80 [ 00 00| 00| 00 16,0 484 1

1942 | 16,0 | 70,0 | 87,0 | 108,0 | 18,0 | 16,0 | 00 | 00 | 00 | 40 | 120 | 0,0 301,0

1943 | 87,5 | 500 ; 425 108,7 4.4 40 | 247 | 00 [ 0,0 | 0,0 | 0,0 14,5 383,3

1944 | 66,0 | 10,0 | 2400 | 351 97,0 0,0 00 [ 00 (00D[ 00 [ 1,0 16,8 465,9

1945 | 123,0 | 172,70 | 116,00 | 282,5D | 113,0D | 22,0D | 6,0D | 0,00 0,0 | 2,6D| 0,0D | 100,0D | 937,7

1946 | 238,0 1010 | 81,5 29,5 8,5 00 |00 (00D] 0,0 | 142 | 33,2 5914

84,5
1947 | 36,30 {188,3D | 389,2D | 81,9D | 87,6D |70,9D[90,3D |4,0D| 0,0 [ 00D | 43,1D | 17,8D [ 1009,5D

1948 | 12,0 | 426 | 1503 84,0 107,9 | 22,7 (18,7 | 00 | 00 | 0,0 | 0,0 2,4 440,86

1949 | 164 | 87,3 | 1968 | 1470 | 366 0,0 00 10000 00 | 542 0.9 538,3

19650 | 123 | 560 | 2343 | 4240 | 1342 | 450 | 00 ;1 00 {00 | 00 | 00 21,0 926,8

1951 | 20,0 | 10,0 113,0 87.0 6,0 97,0 1 142 { 00 | 0,0 | 0,0 2,0 44,7 393,9

1952 | 30,7 | 356 | 1060 | 1126 | 584 6,2 00 {00 [ 0035 00 35,0 388,0

1953 | 55 | #1.8 931 154,68 50,9 17,9 1 19,0 | 0,0 [ 00 | 00 : 30,8 3,2 416,8

1954 | 48 | 1755 | 593 56,1 95,1 1,0 00 |00 | 00 {00 12 0,0 393,0

JAN | FEV MAR | ABR MAI JUN | JUL |AGO| SET |OUT| NOV | DEZ | TOTAL

D - TOTAL MENSAL SOMENTE E.F.G - VALOR ESTIMADO H - VALOR HOMOGENEIZADO * VAL OR DUVIDOSO
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CONTINUAGAQ
SUDENE/DPG/PRN/HME =+ BANCO DE DADOS HIDROCLIMATOLOGICOS DO NORDESTE **
* SISTEMA DE PLUVIOMETRIA *
PLUVIOMETRIA MENSAL
EDICAQ EM 15/0290
POSTO - SALAO AC ESTADO - CEARA LATITUDE 04-25
NUMERO - 21881838 MUNICIPIO - CANINDE LONGITUDE 39-19
COD.NAC - 00439015 INSTALADO EM 1912 P/DNOCS ALTITUDE 200M

ANO [ JAN | FEV | MAR | ABR | MAI | JUN | JUL | AGO | SET | OUT | NOV | DEZ { TOTAL

1956 | 380 | 500 | 840 | 170 ) 00 160 | 00 | D0 ! 00 | 00 | 00 | 0,0 | 2050

1956 0,0 | 91,0 12050[1300( 00 00D | 00 | 0,0 00D | 0,0 | 0,0 [Q,0D] 426,0

1967 | 44,0 | 17,0 | 201,0 | 274,0] 14,0 | 0,0 | 0,0 | 0,0 | 0,0 | 00 | 0,0 | &3 | 554,3

1958 00 | 00 | 00 | 200 {650 (100 0,0 | 00 | 00 | 00 [ 06 10,0 95,0

1959 | 23,0 | 180,0] 59,0 | 70,0 | 39,0 | 96,0 | 00 | 00 | 0,0 | 00 |- 8 | 00 | 4678

1960 00 [ 230 |3000] 960580 ! 100 ] 00 [ 00 | 00 | 00} 08 | 00 | 4870

1961 73,0 [272,0|284,0| 1450 980 | 140 [ 00 | 00 | 00 | 8¢ ['0,0 74 | 8934

1962 | 67,2 | 83,4 11990 | 1167 686 | 0,0 0,0 0,0 00 | 80.1 08 8.5 644,2

1963 [134,4] 80,1 [2228(101,3] 26,6 [ 0,0 | 00 | 00 | 0,0 | 60 | 39,9 [141,8] 7469

1964 | 259,5]/222,9(141,6 3245 81,6 [ 325 | 7041 00 | 00 + 0,0 0,0 | 0,0 | 11330

1965 | 786 | 3,0 |138,0| 79,0 | 104,0] 21,3 | 00 | 0,0 | 08 | 0,0 | 0,0 | 00 | 4239

1966 | 0,0 [ 70,9 | 354 {134,1/ 830! 30 [ 265} 0,0 [ 00 [ 00 | 0,0 | 65 | 3584

1967 | 15,0 | 197,8 | 207,0 | 2000 82,6 | 0,0.] 00 | 0,0 | 0,0. | 00 | 0,0 | 0,0 | 7024

1968 | 27,0 | 72,0 [359,2(276,2(260,0! 08 {00 | 00 00 { 00 [ 0,0 | 00 | 9944

1969 | 61,5 | 49,4 [106,2[205,0] 30,0 | 4¥%3°(102,1] 444 | Up-[ 00 [ 00 [ 00 [ 6428
1970 | 83,0 | 461 | 230,7] 743 | 62.7.] 394 | 00 | 00 1 0:0 | 654 | 0,0 | 00 | 5416

1971 [103,1]110,5]164,0 | 148,7 | 10431 46,0 | 80,0 | 14,27 0,0 - 04 | 42

1972 | 245( 3385 ] 56 (382170 320 25 | §9°] 00 | 00 | 0,0 | 20,0 | 1653

1973 | 53,2 |128,2|193,2| 96,7 | 92,9 | 67,9 | 2421 2,2 | 0,0 | 0,0 | 0,0 | 186 | 6677

1974 1203,6]129,5[201,6 | 356,81 2436 36,3 | 13,8 00 1.8 | 216 ] 29 | 23,0 | 13244

1975 | 47,5 | 112,6 | 169,0 | 180,3 | 163,9 | 40,2 | 89,4 | 0,3 | 11,6 | 0,0 | 1,6 | 450 | 831,4

1976 | 353 | 89,2 |156,2| T20 | 226 | 74 | 60 | 4,2 00 ([00G| 00 | 38 395,7

1977 [1254(103,2] 71,4 (1844|678 | 43681492 ]| 00 [ 00 | 00 | 00 [ 00 : 8500

1978 | 60 |128,6]2126| 185,71 64,9 [ 270 | 92 | 00 | 00 | 00 | 330 | 9,8 | 6768

1979 | 29,3 | 654 | 91,2 | W2 | 755 | 0,0 0,0 | 00 | 0,0 0,0 00 { 17,2 | 3658

1980 | 67,4 |2428| 765 | 425 | 34,0 | 24,2 | 00 0,0 0,0 0,0 0,0 0,0 | 4874

1981 | 25,4 | 24,0 | 3160 44,0 | 410 | 00 | 00 | 0,0 | 00 | 60 | 0,0 | 44,2 | 4946

1982 | 10,2 | 61,8 (2494 11360( 733 | 7.2 [ o0 | 50 | 00 | 00 | 40 | 00 | s52¢

1983 00 | 784 [1240] 834 | 134 | 00 0,0 0,0 0,0 0,0 0,0 | 19,2 | 323.4

1984 | 15,0 | 97.2 | 197,4 | 169,0 | 189,0 | 31,8 | 24,4 | 30 | 0,0 | 0,0 | 0,0 | 0,0 | 72638

1985 | 1966 | 397,6 | 362,1 | 415,8 | 122,1 | 96,6 | 36,6 | 0,0 | 00 | 00 | 1,0 | 41,6 | 15890

JAN | FEV | MAR | ABR | MAI | JUN | JUL | AGO | SET | OUT | NOV | DE | TOTAL

ANOSCi | 69 6 68 69 69 70 70 70 70 70 70 70 68

[ MEDIA | 883 | 1140 | w727 | 83 | 797 | 270 | 146 | 20 | 68 | 18 | &% | 44 | eaag

[ MAXIMA | 2698 | 6230 | 4684 | 5152 | 2600 | 31,8 | 102,1 | 444 | 184 | 685 | 542 | 1418 | 19931

0,0 2,0 0.0 02 9.0 20 0,0 0,0 00 0,0 0,0 0.0 7.3

T D- TOTAL MENSAL SOMENTE g.f B - VALOR ESTIMADO H - VALOR HOMOGENELZADD * - VALOR DUVIDOSO

ORIGEM DOS DADOS - ARQUIVO DE MICROFICHAS DA SUDENE
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A partir da anakse das séres pluviométricas verfica-se que 0 regime das chuvas
caracteniza-se por uma Irregulandade interanual, ou seja, em determinado ano
ocorre alta piluviosidade, enquanto que em outros as precipitacdes sao bastante
deficientes Os coeficientes de variacdo s&o bastante elevados, normalmente com
valores de 0.4

A média anual de chuvas da estacéo Saldo esta em torno de 644 mm

As precipitacbes se concentram no quadrimestre de fevereiro a maio, quandoée
verifica, em media, 81% da precipitagdo anual O periodo de menor precipitagdv se
situa, normalmente. nos meses de agosto, setembro e outubro, nos qua|3/s,'§\§i§mca
em média, 0 maximo de 1% da média anual

Praticamente a metade da chuva anual ocorre em somente 2 mesgg_maréo eabrl O
tnmestre fevereiro/abrii ou margo/malc é responsavel por quase dois tergos da
pluviosidade do ano _

A wvisualizagdo grafica dessa repartigdo temperal @ representada na Figura 04, que
contém o histograma meédio mensal para onstb considerado neste trabalho, o qual

esta mais diretamente associado e représéntavel ao local \éte?-Bérramento
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3.3.4 - Série de Precipita¢gbes Médias Diarias na Bacia Hidrogrifica.

A obtengdo da precipitagdo media na bacia hidrografica, correspondente ao
boqueirdo barravel foi obtida pelo método de Thissen, utiizando técnica de Monte
Carlo

A metodoiogia & totalmente digital e consiste no calculo dos coeficieftes de
Thissen de cada posto pluviométrico mediante a contagem do nﬂme,rqlde?:bontos
aleatérios que se situam dentro da bacia hidrografica e na proxmidaﬂe de cada
posto '

A gerag@o dos pontos foi realizada mediante uma rotina ge 'tt{b‘b RANDOM, com
imcializador (SEED) no relégio do computador e dustrabuil;é'ﬁ‘ estatistica de valores
de tipo retangular. com méda (1/2) e vanangia (1/12). |

Estes numeros aleatorios foram comp’éslbs em pares e multiplicados pelos
respectivos fatores de escala (lattude e longitude) qife permitissem gerar pontos
localizados num retangulo que ¢cironscrevia a baf}}agﬁdrogréﬂca em estudo

Uma rotina computacional avaiou a locahzagé‘dd:é"cada ponto ( dentro ou fora da
poligonal que define a bacia hidrografica)-e otitra rotina se encarregou de definir
qual posto pluviométrico se encontrg-vizinho ao ponto pesquisade Sendo os
pontos gerados mediante distrnibuiglio retangular, a cobertura dos mesmos é
homogénea e. consequeritements; o numero de pontos associados a cada posto
piuviométrico representa um excelente indicador do coeficiente de Thissen de
referdo posto

A vantagem desta técnica com relagéo as tradictonalmente utilizadas (método de
construgc@o geométrica dos poligonos de Thissen apoia-se de no fato que, esta
pode ser aplicada para cada intervalo de tempo com os postos que efetivamente
dispbem de dados naquele periodo. facilitando assim enormemente o calculo e
estendendo a série de precipitagbes médias 0 maximo possivel com os dados
disponiveis

No caso da barragem de Souza foram utihzados no calculo da precipitagdo média
10 postos pluvioméiricos ( a Tabela 4 e apresentam os nomes, codigos,
caracteristicas e coordenadas dos postos pluviométricos utiizados) e foram

pesquisadas 40 configuracdes diferentes de poligonos de Thissen Os resuitados
ni:nG19
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Nomes, Cddigos e Coordenadas dos Postos Pluviométricos da Regido.

Nome do Posto ] Cddigo do Posto Latitude Longitude
Paramot; 2881152 47 04' 3% 15
Satvagic 2881504 4°15 3g° 29"
Parafuso 2880572 4° 18’ 39° 39
Ubwragu 2880871 4% 24 39° 3¢’
ltatira 2850073 4% 31 39° 37
Lagoa do Matc 2890378 4° 40 3g® a7
Carndade 2881462 4° 13" 3912
Saide 2881838 4° 25 39° 19
Fazenda Feuao 2891168 4° 34 39° 10
General Sampaio 2881006 40z 39° 29
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Tabela-5 CARACTERIZAGAC DO REGIME PLUVIOMETRICO

ANALISE MENSAL E ANUAL
PERIODO 1932-1983
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obtidos sdo apresentados na Fiqura 3, onde sdo apresentadas os principais
parametros

Pelo exame dos resultados do Thiessen, constata-se que o posto Saldo, com
coordenadas geograficas 4° 25'e 39° 20', tem ampla predominancia sobre a bacia,
tendo sido utiizados seus dados de chuva maxima de um dia para obtengéo das
chuvas correspondentes as frequéncias consideradas na determinaglo das
descargas m&amas a serem utiizadas e espedadas no iocal da barragqm

As series integrais do posto mencionado contendo os valores dasxﬂéﬁ?as mensais

e anuals e maxmas diarias anuals encontram-se nas Tabe
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| PRECIPITAGAO |

ANO

PRECIPITAGAO

ANO

TABELA 03 - VALORES DAS PRECIPITAGOES MAXIMAS DIARIA ANUAIS

51,3

(mmy} (mm) {mm)
1916 M5 1941 72,2 1968 90,3
1917 745 1942 360 | 1989 - 54,0
T 1918 443 1942 32,0 197_@:7“ T 40,3
s ] 3 | 1eae T 714
1920 66,5 T 146 | 1180 Y2 487
T 60.4 1948 T 322 ] 1e7s 52,6
1922 66,0 1949 a77 " 1974 68,6
1923 T 46,0 1960 iﬁ,o 1975 36,6
1924 76,0 1951 820 1976 268
1925 86,0 **wsﬁ ) 1917 90,5
1926 69,1 H8ET AT | e 1132
BT 505 AT g | e 38,8
1929 68,7 1956 \54 . 1980 52,0
1930 378 1966 " 660 T e8| 590
1931 70.7 1Q§7 T 79,0 T 1982 31,8
1932 62,3 1085 73,0 1983 364
1933 450 T 1860 820 1984 701
1934 | 860 1961 580 | 1988 89,6
1936 #0 1962 85,8 T 1986 58,8
1936 460 © 1963 79,3 1987 39,2
1937 129.5 1964 118,8 1988 137.4
1938 107,2 1965 845 | - -
1839 76,2 1966 68,0 ) ' o
1940 1967 79,0 . T
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3.3.5 - Chuvas intensas

Para uma utiizag&o pratica dos dados de chuva nos trabalhos de hidrologia. faz-
se necessario conhecer a relagdo entre as trés caracteristicas fundamentais da
chuva Intensidade, duracdo e frequéncia

Nos trabalhos hidroldgicos, em geral, interessa ndo somente o conhecimento das
maximas precipitacdes observadas nas séries histéricas, mas, principaiente,
prever com base nos dados observados, e valendo-se dos pnr@*pfﬁs das
probabiidades, quais as maximas precipitacdes que possam vir a/agb&er em uma
certa localidade. com determinada frequéncia

A metodoiogia empregada na determinagéo das preCiplta@e\smtensas foi a das
ISOZONAS, desenvolvida pelo Prof Taberga Tofrica - O método consiste,
basicamente, em utilizar estudos estatisticés-dé unﬁ;éae de chuvas didna, para,
através de um processo de deqagf@@géo e regionahzagéo, estimar as
precipttagbes de menores duracbes (2 Horas. 1hora, 6'minutos)

Os célculos foram fettos conforrfie & sequéncia degbnfa a seguir

o Seleglio do posto pluviométrico - Q-pb‘sto pluviométrico selecionado for o
Saldo, devido & sua representatividade na bacia Este posto apresenta as
seguintes coordenadas g‘eogréfjs_ég 4° 25 de Latitude Sul e 39° 20°'de Longitude
de Longitude Oeste, a-Tabela 2% a _Figura 2, apresentam a série histérica das
precipitacbes MERSAs e as principais caracteristicas das mesmas para o Agude
Souza

o CompHacio dos dados - Foram compiladas as chuvas maximas anuais, ISto é,
para uma dada duragdoc escolheu-se a maxima mtensidade pluviométrica
observada em cada ano hidrolégico que compde a série observada na Tabela 3

+ Estudo probabilistico das precipitacbes extremas - A sérne observada fo
ajustada a distribuigdo de Gumbel Em geral, as distribuicbes de valores extremos
de grandezas hidrologicas. tais como as chuvas, por exemplo, ajustam-se
satisfatoriamente a distribuigéo tipo | de Fisher-Tippett, conhecida também como
a distnbuicdo de Gumbel. Os parametros estatisticos obtidos bem como as

nRanng
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precipitacbes de periodos de retorno de 50, 100, 500, 1 000 e 10 000 anos,
constam na Tabela 6

TABELA 06
ANALISE ESTATISTICA DA SERIE DE PRECIPITAGOES MAXIMA DIARIAS ANUAIS (POSTO SALAO)
PERIODO DE RETORNO |  PROBABILIDADE VARIAVEL REDUZIDA PRECIPITAGAO
(ANOS) ~ (mm)
50 0,9800 3,902 L
100 0,9900 4,500 1T g
500 0,9980 6214 | 176,9
1000 0,9990 907 . 190,7
10000 0,8999 R 236,8
» Média da Amostra (x) e 63,8 mm
» Desvio Padréo (Sx) L - 24,2 mm
e Média da Vanavel Reduzgida (Yn) 0,55
e Desvio Padréo da Vandvel Redysids (Sn) .~ . . . . 1,19
« Moda dos Valotes Extremos(Xf) 52,6Xf = x - Sx (Yn/Sn), donde Xf= 52,6
» Varidvel Reduzida Y =0,05 (x - 52,6)
¢ Precipitacéo (x) x = (Y + 2,63)/0,05

STOVEL) ]
C!:!l:l
T P
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o Calcuio da chuva virtual de 24 horas de duragéio (p24h) - Esses valores
foram obtidos a partir da multiplicacdo das chuvas de duragdo de um dia, pelo
fator 1,10 (recomendado por Taborga para esta transformacdo) Os resultados
constam na Tabela 7

¢ Determinac3o da ISOZONA a quai pertence a bacia - O posto Saldo esta
situado na ISOZONA “D” conforme pode ser observado na Figura §

o Determinagdo das precipitagbes com duragéo inferiores @2& horas de
duragdo para periodos de retorno de 500 e 1.000 e 1Manw Essas
precipita¢cdes foram obtidas multiplicando-se a chuva de zg\heras pela refacdo R,
entre a chuva de 24 horas e 1 hora, obtida daﬂ'ggg?g ‘Para o periodo de retorno
de 500 anos. que ndo consta na figura, o valor da chuva foi obtido por
interpolagdo Os resultados constaménﬁ;_]’ébela 8 Logo estes resultados foram
plotados em papel probabilistico epbtidos os valores-de duracdes de precipitagdo
requenidos (5 min 15 min 30 miin, 60 min. 2.he: 6 hs 12 hs ). (A_Fiqura 6
apresenta o grafico das afturas de chuva paraiésfﬁ?\}ersos periodos de durac&o)

L0AN26
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TABELA 07

CHUVAS VIRTUAIS DE 24 HORAS DE DURAGAO, PARA PERIODOS DE RETORNO DE
50, 100, 500, 1.000 E 10.000 ANOS.

PERIODO DE RETORNO (ANOS) | PRECIPITAGAO DIARIA (mm) CHUVA VIRTUAL 24 HORAS
(mm)
80 130,86 1437
100 144.6 1591
500 176,9 1946
1000 190,7 zo%
10000 236,8 205

4 HORAS DE DURAGAO PARA PERIODOS DE
"4.000 E 10. NOS

PERIODO DE RETORNO P(24 Honnsf RQ) P (1HORA)

(ANOS) (mpm) (mm)

50 143,7 o7 58,5

100 189,4 70,403 84,1

500 046 T o307 77,3

1.000 209, 2 0,390 81,8

10.000 Y B 0,379 98,7

TABELA 09

PREcwrrmieusm ESPACIAIS DE 1 HORA E 24 HORAS DE DURAGAO PARA PERIODOS DE
RETOR! , 100, 500, 1.000 E 10.000 ANOS, DISTRIBUIDAS NA BACIA DO AGUDE SOUZA.

Dumclngis T=50ANOS | T=100 ANOS | T =500 ANOS | T =1.000 ANOS [T = 10.000 ANOS
CHUVAS

PRECIPITAGOES (MM)

1 46,2 50,6 61,1 64,6 78,0

24 113,56 125,7 1583,7 165,7 205,8




FIGURA 05

ISOZONAS DO NORDESTE

40°

AGUDE| SOUZA

1 oy
e e H i
i
i
P
& v | Lo | I a
s

P
g
ST
ST
i g o i i
i I ap il
oahs ,_-l' EAORRE RS, o
ik
||||
=f
D
PR RO LA
..:.'-_'!-—"'"_:-rl:
f oL e s
ik L '
s 4 s aman s ma i
e s ek et
SR Ty i
B T
s r;r:.—”".-.:::t'*_r. =
paipl e
e
=11 Iy
TR .
o |l i
iEnrtE =
joi T
SI T
| | M
MEEERT HA]
- R AR
S ety
ey 1l 8"
L - f-F-r-:
AR ey
1 s
:|:l:|.'3."t o
e e ATnnE
"1y by :-:::i
il man
rad! | e LP:EI: : o
A 233
i L
I|| o -I"""E s
A o
-:I:H:.." e e
|||-|I:I: r "‘ ‘.1“
B Dt
 SRE R =
- Rl =
i Tk G
L! “T] 1 4 L . n s
i el g e B e i LS *
'I:.".E‘ LT |-\'-l _ T T N =34 F‘::-E‘--E-
1ot iy - EEE el — e
Fhan el S AR ) b e e Tadess
-Le "r;'l"—.—‘u-l-—_-u'ﬂul.. [ e s e
o 5 B 8 Ly e R o L& o T
T o WOl X WE - 1 g
T 3 =
RS e et i

R e LR S
___|__|._..;;.:- TiTmy

iy

i

e

ISOZONAS DE IGUAL RELAGAO

TEMPO DE RECORRENCIA EM ANOS
1 HORA [ 24 HORAS CHUVA
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CONCREMAT |  ALTURA DE CHUVA E TEMPO DE DURAGAO

ENGENHARIA E TECNOLOGIA S5.A,

FIGURA &

o —e _ ! o Hp—

— ._ll |“l — B e [T .Ihh.rll Ilqlﬂ.ll]% ..-'. = o ——

. i . . - |
.“|| |r.. il - .ur ml..I- 1m - e .1...-.| Ilml oy

i i : - {
||...|....T|T R S Ty ."..nl_. PSS ISR M — oo b 1 L
II-ImI - III_... ...._.11 I.—.r o - — i —— ——— — o e— e o - e g T —
| _

L
e — ] S—— e . r

210 -

205
200 —

iy

195

190

185
180

—

|

I

B
E

175

170

165
160

| ,
. i ..V_ _.__r.__. = .-.._ﬂ-
. ",
| | ..
| i |
= A EERE
b4 ¥
B R sl e (o T (e i e i
i — — HTE u....r . -
K PN A = b g0
ul 1 e — e e
sl i 5 |, T8
T,
L ;

I II1.|J [ .l._1-

155 -
150

i 1 e i —

)

130

m'j
95
30
85 -
80 -
75

100

115 —

145
135
110

140

125
120

WL We BAIND EP BINYE

70

B85 v

100029

24.0
~
¢

10.0

1.0
tempo de duragao em horas

8 7 8 9

5



1
i

CONCREMAT

T ENGENHERIA E FECNOLOGIA 5 A

t —

=
3.3.6 - Chuva de Projeto

o Célculo do Tempo de Concentragio da Bacia (Tc)
Te=57(L° H)°*®, onde

- Tc = Tempo de concentracao em (minutos)

-L = extens&o do talvegue em (Km) = 21 Km

-H = maxmo desnivel no talvegue em (m) = 238m

Logo o
Tc =57 (2137 38)°®% = 233,38 minutos ou R
Tc = 4 horas , <

¢ Chuvas de Projeto -
Com o valor do Tempo de Concentragdo da-bacia d‘e‘4 %éras, entramos na curva
“ALTURA x DURAGAQ x FREQUENQG&"‘% encontramps as chuvas de projeto
para os periodos de retorno 50. 108, 5509 1000e 1@090 anos, conforme Tabela
10.

PN

3.4 - Estudo das Cheias

A determinagd0 das cheias na fegjaa do Jurti for feita através do métedo do
Hidrograma Unitanc TﬁanguIaF '{HUT) desenvolvido pelo Soil Conservation
Service (SCS) O mﬁﬁdgrama fot determinado para uma precipitagéo unitéria, de 1
milimetro, distribuida sobre toda a bacia, com uma duragédo correspondente a um
quinto do-tempo de concentragéo { 1/5 Tc)

O excesso de precipitag8o para o calculo do tudrograma total foi determinado
através do método “Curve number”. também desenvolvide pselo SCS

3.4.1 - Céiculo do Hidrograma Unitario Triangular

O calculo do HUT for feito para uma duragdo igual a um guinte do tempo de
concentracdo e uma precipitacéo de 1 mm, como mencionado anteriormente O
HUT tem a forma mostrada na Figura § O seu calculo foi procedido da seguinte

forma

00030
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etr=1/5Tc=1/5x 4h =0,80h
tr = duragdo do excesso de chuva
otp=06Tc+056tr=06x4+05x0.8=280h

tp = tempo até a vaz&o de pico

eth=276tp = 267 x2.80 = 7,48h
tb = tempo de base do hidrograma
e gp = (2 x Pe x Ab)/tb = (2 x 0,001m x 220 x 10® m? )/7.48h x 3 600s 71§\3§!m /s
ap = vazéo de pico do hidrograma R
Pe = excesso de precipitagéo = 1 mm
Ab = &rea da bacia hidrogréfica = 220 km?

3.4.2 - Célculo da Precipitacio Excedet{tbma) pahh'ns Diversos Periodos de
Retomo.

O calcuio da precipitacéo az_c_@'gd;eﬁte for feﬂa(i@éﬁés do método do “Curve
Number” do SCS, utilizands-38 a seguinte fépmula”

= (P - 5080/N + 50,8 Y’/ (P + 20326{&‘* 203,2) , onde
« Pe = Excesso de chuvg ou Precipitagio excedente em mm
e P = Precipiag8o ou chuva de projeto em mm
e N = Niimero de deflivio que define o complexo hidrologico solo x vegetacdo
Para as condigdes da area em estudo. obteve-se N = 77 ( Solo Tipo C -

vegetacio, floresta pouco densa, caatinga arbustiva)

Aplicando-se a formula acima para as precipitagbes da Tabela 7, obteve-se o
excesso de chuva para os diversos periodos de retorno em estudo Os valores

constam na Tabela 8

G003




FIGURA 8 - HIDROGRAMA DE UMA CHUVA DE 5 mm E DURAGAO IGUAL AO TEMPO DE CONCENT.RA(}ﬁO
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TABELA 10 - CHUVAS DE PROJETO

PERIODO DE RETYORNO ( ANOS )

CHUVA DE PROJETO (MM )

500 7

100 79

500 96
1.000 103
10.000

TABELA 11
VALORES DE PRECIPITAGAO Excsﬁz PARAPERIODOS DE RETORNO DE
50, 100 500,.1.4 10.060'ANOS.

-

PERIODO DE RETORNO ( ANOS J.

PREQIPITACAQ EXCEDENTE Pe (mm )

50 23,7
100 29,2
500 41,7
1.000 471
10.000 65,8
TABELA 12 ]
HIDROGRAMAS AFLUENTES AO AGUDE SOUZA PARA PERIODOS DE RETORNO DE
50, 100, 500, 1.000 E 10.000 ANOS
TEMPO (HORASY VALORES DE Q EM M3/3
L PERIODOS DE RETORNO TR (ANOS)
, 50 100 500 1000 10000
0 0 0 0 0 0
1 38.92 47,95 68,47 77,34 114,76
2 108.36 133,50 190,65 215,34 311,76
3 199,74 246,10 351,45 396,96 570,59
4 274,26 337,90 482,56 545,04 776,47
5 292,88 360,86 616,33 582,08 823,63
6 257,33 317,05 452,78 511,41 717,65
7 176,04 216,90 309,75 349,86 488,24
8 99,87 123,05 175,72 198,48 247,06
9 47,40 58,40 83,40 94,20 129,41
10 11,88 14,60 20,85 23,56 35,29
10,68 0 0 0 0 0

G50 33
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3.4.3 - Céicuio do Hidrograma Total Afluente
O hidrograma totai afluente foi calculado em duas fases

a) Calculou-se o hidrograma para uma chuva de duracdo igual ao tempo de
concentragdo da bacia para uma altura de chuva efetiva 1gual a 5 mm (Ver
Figura 8)

B) Posteriormente calculou-se o hidrograma para as chuvas de pe((oﬁ?\ﬁie retorno
de 50, 100. 500, 1000 e 10000 anos, multipllcando-sam erdenados do
hidrograma obtido na fase anterior, pela relagéo Pe(lS\fS onde Pe(T) € a
precipitagdo excedente (Tabela 11), corresporidente ag’ Qen"odo de retorno T Os
valores obtidos constam na Tabela12, e astﬁ}szotades ha Figura

3.4.4 - Determinagio do Amortecfinerto de Cheia -

Alterando-se a vazio de entrﬁié de um resMo de acumulacdo, a vazéo de
saida ndo & instantaneamente alterada do-Mésmo valor O nivel da dgua tende a
manter-se horizontal e o acréscimo ‘de-'yaz&o na entrada é traduzido em uma
elevacéo da superficie liguda

A vazdo de saida deste feservatdtio fica afixada pela altura (h) acima da cota da
soleira do vertedowro-a qual determina também o volume de acumulagdo (v) a a
area (A) do espelrio d'agua do reservatério ( Figura 9 )

Consideremos neste estudo a vaz&o sobre ¢ vertedouro como a uUnica saida do
reservatdrio

3.4.4.1 - Consideracdes Tedricas

Suponha-se que se queira calcular a hidrografa de saida Qs (t) de um
reservaténo criado por uma barragem cujo vertedor tem fargura (L) e néo tenha
comportas Os dados s&o

Qa(t). arelagdov(h)=a(h+b)™earelagido Qs (h)=C L h¥

Assim

045034
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FIGURA 9 - CURVA ALTURA D’AGUA - VOLUME
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Qa = Qs= AVIAt Onde

Q.= (Qa+ Qaier) /2

Qs =(Qu+ Qsu)/2

AV=V, -V,

At=t,.q-t,

Os indices (1) referem-se ao nicio do intervalo At, (tempo t) e os indICe®{ ..+ ) ao
fim do intervalo At, (tempo t,.4) SR

Substituindo os dados nas equagdes acima, tem-se
Q.+a/At(h+b)"-%CLh*=a/At(h,.1+b)"+%CLh.** (eq 1)
Fazendo-se

Y, (h)= alAt(h,+b)"-%CLh* (eq 2)
Yo(h..i)=alAt(h .1+ b )" -%CLh..*? (eq. 3}

A equacao (1) fica
Qa+ Y {h)=Y2(h,s) {€q 4)

Para maior facdidade das operacges tabela-se Y1 (h) e Y2 (h), ( Figura 10 ) ou
faz-se graficos

Iniciando com um valor de Qa conhecido no intervalo de tempo t ; -t e um valor
de h = hy, pela equacao (4) tira-se Y2 (h;) e peio grafico desta fungéo (ou tabela).
tra-se hy Com esse valor, calcula-se Qq, (h,) E assim sucessivamente, calcula-se

Qs (h) que é o objetivo dessa integragao
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FIGURA 10 - FUNGOES Y1 (h) e Y2 (h)
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3.4.4.2 - Determinagéo das Hidrégrafas das Vazdes Efluentes

Conhecendo-se as hdrografas das vazdes afiuentes ( para periodos de retomo
de 1000 e 10 000 anos) plotadas na Figura 11, e sabendo-se que a vazéo
efluente & dada pela le: dos vertedores Q = C L h ** | pode-se determinar as
hidrégrafas das vazdes efluentes

Pela equacédo (2),tem-se

Y1 (h)=Vi/ At-%CLh * ‘_
Fazendo C=219.L=130,00m et =1 hora= 3600 seg, ig;;-se

Y1 (h) = Vi/3 600 - 142,35 hi *?

Aplicando-se ¢ mesmo proced@afﬁb"na equagéo@;g@m-se

Y2 (h) = Vi/3 600 + 142:35.hr ., ,**

Substituindo os valores de h e V, tn'\égbs do grafico da Figura 10, pode-se
construir a Tabela 13 e as graficos,da Bigura 10

Para a determinagéo gé@ﬁldrégr'éiais das vazdes efluentes, utilizou-se o seguinte
procedimento

a) Célculo de h inicial

Parat =0, Q, = Q. = 0.00 m3/seg

Q.=CLth* 000=219x130,00xho** Ho=0,00m

b) Determinacdo de Qs

Y2(h) = Qa + Y1(h) (eq 5)
Q.+ 142,35 (h,.: ¥ h,*?) (eq 6)
Q..1=2Q:- Qs (eq 7)

GG6OO3S8




FIGURA 17 - HIDROGRAMAS TOTAIS AFLUENTES PARA AS CHUVAS DE

PERIODOS DE RETORNO DE 50, 100, 500, 1.000 e 10.000 ANOS E EFLUENTES
PARA CHUVAS DE PERIODO DE RETORNO DE 1.000 e 10.000 ANOS
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Roteiro de Caicuo:

1 Conhecido h pela Figura 10, determina-se Y1 (h)

2 Com Y1 {h), pela equagac (5), determina-se Y2 (h)

3 Com Y2 (h), pela Figura 10, determina-se h .,

4 Comh ., pela equacio (6), determina-se Qs

5 Com Qs, plea equagdo (7), determina-se Q 5+ 1

6 Repete-se novamente as operages de 1 a 5. fazendo-seh,=h,,,

c¢) Substituindo-se os valores numéricos, construiu-se as M@_ﬁ

D) Com os dados das Tabelas 14 e 15 ,;’z(o\_tou-s/e_‘i-.ig‘;;hrdrégrafas de vazbes
efiuentes |

‘\"
,)

Os valores encontrados nos cond os resultadqgnoktrados na Tabela 18

% ,\> N
o S

3.5 - Dimensionamento I-_l_idns\gc?gnco do Ro;e@rio

et

3.5.1 - Metodologia h
G ,
O dimensionamento- mdrdoglco t!e/agude Souza foi determinado, numa primeira
alternativa, commho método de Campos, 1987
O referido mét \' "\é;/)resenta um modelo gréfice aplicado a reservatorios de dguas

superﬂc@b hadas em regiSes com fios intermitentes sujeitos a altas taxas de
evapg@ao Tem como suporte tedrico a Teoria Estocéstica dos Reservatérios ou
Teoué do Armazenamento de Moran. Segundo o autor, este meétodo apresenta
com novidade na Teorna, a introducdo de uma matriz de evaporagdo por levar em
conta as perdas devido a esse fendmeno

O medelo gréfico contempla as seguintes vanave)s capacidade do reservatorio,
volume anual regulanzado e probabihdade de esvaziamenio da reserva As
vanaveis de entrada do modelo s&o. volume afluente médio anual, coeficiente de
vanagao dos defitivios anuais lamina de evaporagéo e um fator que representa a

Gund 40

forma da bacia hidraulica
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TABELA 13 : VALORESDE Y1(h) E Y2(h)

h(m) v (10° x m’) Y1 Y2
0,00 28.002 7.803,33 7.803,33
0.25 29.376 8.141,93 8.177.52
0,50 30.833 8.514,39 7.3.615,06
0,75 32.250 3.365,87 T 8.050,79
1,00 33.668 9.20987  [<.~  0.494,57
1,28 35.000 962328 .1 9.821,16
1,50 36.417 985432 10.377,35

TABELA 14

VALORES DA HIDROGRAFA DA VAZAD EFLUENTE PAWDDO DE RETORNO DE 1.000 ANOS
E LARGURA DO SANGRADGURDDE 130,00 M

t{h) hi {m) Yi(i) | Qa Yefh): 1 hi.s Qs Qs Qsi + 1
, {miiseg) | - - - {md/sey) | (mI/seg)

- 0 7.80333 | 38,67 | X.642,00 0,05 1,59 0 3,18

- 0,05 7.838,33 | 146,34 | 798467 0,12 7,51 3,18 11,84

- 0,12 7.950,00 | 30645 .| 8.256,15 0,29 28,15 11,84 44,46

- 0,29 8.199,86 00| 8.670,86 0,51 74,08 44,46 103,70

0,51 $.80067 | 583865 | 9.084,22 0,73 141,48 103,70 179,26

0,73 [.8801,48 | 546,73 | 9.348,21 0,90 210,35 179,26 241,44

090 | $033,93 | 430,63 | 9.484,56 | 0,97 257,00 | 241,44 | 272,74

097 | 912964 | 274,17 | 9.40381 | 0,93 264,18 | 272,74 | 28667

0.83 9.074,95 | 146,34 | 9.221,29 0,83 234,56 265,67 213,46

Cloln|nm|winw]a
1
alelel~leiniminlinla

[ 083 8.938,21 53,88 8.997,08 0,70 180,21 213,45 166,97

10 -1

(=)

,68.; 0,70 8.760,46 11,78 8.772,24 0,56 143,76 186,87 120,52

~on o -
YRS IRV, 1
Guhng
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TABELA 15
VALORES DA HIDROGRAFA DA VAZAO EFLUENTE PARA PERIODO DE RETORNO DE 10.000
ANOS E LARGURA DO SANGRADOURO DE 130,00 m
t{h) hi (m) Y1 (h) Qa Y2 (h) hisq Qs Qsi Qsi + 1
{m3/seg) (md/seg) | (m3/seg)

0-1 0 7.803,33 | 54,02 | 7.8567,36 0,03 0,74 0 1,48
1-2 0,03 7.844,35 | 204,44 | 8.048,79 0,14 8,44 1,48 15,40
2-3 0,14 7.994,76 | 427,70 | 8.422,46 0,36 38,30 15,40 61,20
3-4 0,36 8.298,57 | 653,00 | 8.953,57 0,67 108,86 | 61,20 156,49
4-5 0,87 8.719.44 | 787,30 | 9.506,74 0,99 218,81 -[196,49 | 281,14
5-6 0,99 9.156,99 | 763,81 | 9.920,80 1,23 335,26 | 281,14 | 38943
6-7 1,23 9.485,16 | 601,61 |[10.08676] 1,33 41283 | 389,43 435,82
7-8 1,33 9.621,88 | 383,02 [10.00490]| 1,28 | 42514 | 43582 | 41447
8-9 1,28 9.563,61 | 204,44 | 9.757,96 1,44 1 379,15 | 41447 | 343,82
9-10 1,14 9.362,09 | 82,25 | 9.444,34 0,96  1-306,35 | 343,82 | 268,38
10-10,68] 0,9 9.11597 | 16,45 | 9.13242 0,77 | 230,90 | 26888 | 192,92

TABELA 16 : REDUGAO DA ONDA DE CHEIA NO ACUDE SOUZA

ONDA DE CHEIA ( ANOS ) REDUGAO (% )
1.000 48,9
10000 53,8

5042
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3.5.2 - Estudo das Disponibilidades
3.5.2.1 - Volume Afluente Médio Anual e Coeficiente de Variagéo

Da Tabela 17 Séne Histérica de Vazbes, obteve-se o volume afluente médio
anual (i) que é de 25410 000 m3 O coeficiente de vanagéo {cv) dos valores de
deflivios anuais é de 1,20

A lamina média de escoamento do rno Jurtti for calculada por correla@éo tom a
bacia representativa do reservatério de Pentecoste A correlaqé;a ?fbl obtida
através da aplicacao de dois coeficientes

Co= (AS/AP) °°"° onde

AS = Area da bacia hidrografica de Souza = 220 Km®

AP = Area da bacia hidrografica de Pentecosts = 3 330 Kim’

C:=PS/PP onde

PS = precipitagdo média em Souza =843 8 mm

PP = precipitacio média em Pen(eﬁd’ste 4982 mq:k

Entdo. a lamina média escoada ria bacia do aqiép%Souza € 1gual a

LS = Cox Ci x LP, onde:

LS = lamina escoada em Souza em mm:

LP = lamina escoada em.Pentecoste.em mm

LS = ( 22073 330) *% x1643,78/488,2) x 72,9 mm = 115,50mm

O volume afluents médio anual (i) é obtido através da relagéo

p=LSxAS

u = 0,115580 x 220 000 000 = 25 410 000,00 m3

O coeficiente de vanagio dos deflivios anuais (cv) for tomado igual ao

reservatério de Pentecoste. 1sto é, cv=1.20

HTIHE K
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TABELA 17 - SERIE HISTORICA DE VAZOES AFLUENTES
RESERVATORIO PENTECOSTE

e | i MESES
e JAN PRV 1 MAR [ ABR T MAL T JUN [ JUL [ AGO [ SET. [ OUT [ NOV_[ DEZ [ TOTAL
JA912 0 253) 273 445 33931837071 2931 49l 03 0 o] o[ o 14868
1. 0] T3e Tl Bot4l 867 117El 95| 41l 03[ ol ol "ol ZBi[ 10218
18,9 18 329 4031 74l "~ a3 271 T oAl 0 0 ) 0] 1083
1915 { .0y .6 9 Q0 _Of @ g Lol ofof  0f o0 0
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v —— ) CONTINUAGAO _ . ) ___
ANOS T _ . " ____MESES R e
JAN [ FEV | MAR ABR MAI JUN_ T UL AGO SET ouT NOV | DEz | TOTAL
1940 _0| 28, 717] 4936| 4544]  468| 1021 27| of 6 G 9
641 | O[T To|TTaA7al TTeor T 38T T Tsel T 2] o o] 7ol o] "ol 301
1942 | 0 _29| 184 13 2,8 03] . Oi . Of_ ol 0 0 LGy 3714
1943 | 0] 10 15,1 151,8 7.1 1.8 o] __ o] 0 0 o gl 1858
944 |0l © 13,8 21,9 6.9 38 0,2 0 0 g ) .
1945 0 1641 164,47 4958 2448 142] 102 1.9 ol 0 0 0| 10954
1946 0] 19,8 421]° 42| 39 " 03 0 0 0 o[ _ 0 0l 108,
1947 | Q@ 50 1604 12150 2825 921 29 of o of ..o . .0]_35815
1948 _ 0l o] 1214 594 708 91 43 03 9] o a6 2653
1949 0 0 60| 1443| 2257 21| 47 03 "o ol el 0 4471
1950 | .01 13| 986 8298 2151 a7 24 0 of 0 0 0| 11569
1951 1ol 0 o 873 264l 1 g ) o o[ 0] 1187
1652 0 o] 158 70 13 2.3 0,1 0 0 0 0 gl _ 1015
1953 | ol o3 52,2 78 207 438 08 0 0] 0 0 0| 1658
1954 o] 171 344 5 770 231 C 0 0 0 o o
_____ 1955 | 0 0,2 40] 1039 532 9.9 27 0 ol 0 0 ol 2098
1956 ol &1  147] 2763 125 49 1 0 ol el 0 0| 4828
1957 |~ 0 6] 1669] 5189 138] 67 13 0 0 0 0 0| 7056
1958 0 0 0 0 0 0 0 0 0 0 0 0
1559 51 181 1977 16,8 11,5 5 15 0 0 0 0 0] 2863
1960 0 0] 20586 10,1 6,5 1.5 0 0 0 0 0 of 2737
1961 _| 43] 44241 6398] 5382 89,5 7.7 22 0 0 0 0 0] 17241
1962 | 0 0] 1967 2248 11,4 4,8 04 ) ol 0o 0 ol 4379
1963 9.8 1.4] 2192] 2638 11,5 35 0,1 0 0 0 0 0| 5093
1964 88| o56] 1703 8159 98,3 N 45 03 0 0 0 0| 12047
| 1965 | 0 0 9571 3097 61,8 8ol 38 01 0 a 0 ol
1966 of o 0 0 03 0 0 0 0 0 0 0
1967 0] 881 145]  4762] 1533 8,7 24 0 0 0 0 0] 8837
1968 1.8 0]  131,3] 1054 254 12,1 32 o 0 g 0 0| 5078
1968 [ 0 47 78! . 1005 (IR 57 96 0 0 0 0 0] 1395
1970 | 82 Q 13,7 27 32 0 0 0 0 0 0 0
1971 | @ 806! 5338 16,9 9.7 5 06 0 G 0 0] 1666
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e . CONTINUAGAD e
ANOS ] e "MESES ————————————
o |LOAN T FEV | MAR ] ABR [ MAI JON T JUL- T "AGO [ "SET [ "OuT | NOV_ [ "0EZ T TOTAL |
1972 1 O o] C,1 0,1 06 0] 0 0 _._n_ﬂr_.._m__.__& ..ol _ . af 08

1973 | "1.6] 85| T 246]_ 1265|1147 10151 105 20,8 0 o] - __ | "9} 4087
1974 1Ol M32| 4771 6781( 5291) 289} 27| B3] - .0 O __ Of 21165
_ 3975, _.L___&,Q_. WL 573 38,6 40 .o __ 0 90 0 0 e g 15198
de78 L 28]  54) 172 243] 45 0 ) ———i1 0 0 SOl Q] 543
1977 |71 197] 497 263 587 161 8.2 0 0! 0 0 ol 1857
1978 0 2,8 56,11 741 315 35 56 33 7o 0] 0 61 1769

1979 | © 0 4,4] 0 73] o} o] o] o 0 o] . of 17
1980 ol 78] 1177 13 o] T 0 0] _ 0] o "o 0 0| 1268
1981 0 0 166 57,2 2 0] — 0 0 of o ol T ol 2252
1982 1A 271 94 12,9 3.4 0 0 0 0 ) | o[ 285

1983 ol 0 0 0 0 0 0] 0 ol 0 0 0 8
1984 0 22 18,3] 1034 36,3 0 0 0 — 0 0 0 of 1602
1985 76 180] 5054] 6315] 1542] 292 17 85| _8Al 31 151 9,81 1646,2|
_ 1986 | 33| 734 316 384,91 128 285]  118] 7] G 0 ~ol "ol 9522
1987 23 64 1028] 266 44 18 7.4 3 G 0 0] 0 171

1988 8,5 52 29,7 299] 226|101 88] 1 D 0 0 0] 5883

| 1089 3,3 24 23] 4013 241 131] 628] 26 o] 0 0 0] 799
1990 0 0 13 0 11 0 0 0 _ 0 0 ) 0] 123

| TOTAL | 564,2| 2882 3] 10466,5] 139082] 63351] 1038,3]  209.1 66,6 8,4 31 15] 1082356815
MEDIA [ 661 339 1217 1636 754 122 3,6 0,38 0,1 0.0 0,0 1,3] 4248
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3.5.2.2 - LAmina de Evaporacao (Ev)

Os dados de evaporacdo média foram extraidos da publicag@o de Hargreaves,
para a regifo de Canindé. e seus dados encontram-se na Tabela 18 A lamina
média anual evaporada é de 2 498 mm

3.5.2.3. - Fator de Forma da Bacia {(a )

O fator de forma da bacia fo1 obtido através de correlagéo entre q/m&uére (vl e a
altura d'agua (h). da curva COTA X VOLUME. pela equagio v.=&h’® O valor de
a encontrado foi de 8 283

3.5.2.4 - Fator Admensional de Evaporagho-{FE)

FE=[3x (o) xEv]/ ()", onde.

- Ev = lamina evaporada durante azestag:éo seca (:LLMAN) Ev=1792m
- p = volume afluente medio anual = 25 410 0R0 m’.a‘

Portanto FE =0.40

3.5.2.5 - Relagio Volumié Regularizado X Capacidade de Reserva:

Utilizando-se os par@metros FE = 0,40. Cv = 1.20 e p = 25.41 x 10°m® e aplicando

a metodoiogna adotada, calcuiou-se a relagéo entre o volume, com garantias de

80. 85, 90 & 95%. e a capacidade do reservatorio Os valores estdo apresentados

na Taheln 19
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TABELA 20 : VALORES DA EVAPORAGCAO PARA A REGIAO DE CANINDE

EVAPORACAO MEDIA mm

JAN | FEV | MAR | ABR | MAI | JUN | JUL | AGO | SET | OUT NOV\ DEZ | TOTAL

241 | 199 | 186 | 161 | 160 | 165 | 193 | 218 | 234 | 251 | 2%k | 245 | 2.498

TABELA 21
VALORES DOS VOLUMES ANUAIS REGULARIZABOS COM GARANTIAS DE 80, 86, 90 E 95%, PARA O
AWDE SOUZA
GARANTIAS ~EAPACIDADE anﬁms VOLUME REGULARIZADSO

(%) k (hm;f)o ANUAL (hm3/ANO)
T 2541 5,971
80% 28,00 6,302
38,12 7.623
25,41 5,209
85% 28,00 5,463
38,12 6,480
25,41 3,939
90% 28,00 4,243
38,12 5,463
25,41 2,541
95% 28,00 2,846
38,12 4,116

OBS A capacidade de acumulagdo do agude Scuza é de aproximadamente
30 000 000 m°. considerando a cota da solerra do sangradouro com 16250
Portanto obtemos vazbes regulanzadas anuais de 6,566 hm’/ano, 5,666 hm’/ano,
4487 hm’fano e 3.100 hm’fano, com garanttas de 80. 85 80, e 95%

respectivamente ( Tabela - 21)

AXMEEEN b




CURVA COTA x AREA x VOLUMIE
Area (m2=2) 7
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Estaca (m)

170.00 —

S — _

== ESTACA AREA (M2) VOL. ACUM. {M3)
160.00 144 0,00 0,00
145 2551521 12757 61
— 146 60123,02 55576.,73
147 120706,58 145891 53
148 173352 .31 293020,98|
=4 149 322865,55 541129 91
150 43327914 919202,26
151 573342,27 1422512,97
152 736015,70 2077191,96
153 940012,38 2915206,00
154 1120113,19 3945268,79
150.00 — 155 1499509,32 5255080,05
156 1833372,30 6921520,86
157 2211972,52 8944193,27
158 2700045,12 11400202,09
159 3292443,57 14396446 44
160 4002104,15 18043720,30
161 4943081,45 22516313,10
162 62008028,46 28002388 06
163 T474975,47 33668423,02
164 8740922.48 39244477 98
140.00 — | | | | | 1
S ——
0.00 10000000.00 . 20000000.00 30000000.00 40000000.00
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3.6 - Estudo de Simulac¢do do Reservatério

Visando o aprnimoramento dos estudos efetuados no dimensionamento do
reservatério { Agude Souza ). resolvemos efetuar a simulagéo do balango hidrico

a partir das informagdes disponiveis. a seguir especificadas

s Séne de vazbes afluentes obtida mediante a ublizagdo de modeio @?{é'rﬁético
MODHAC. de tipo chuva - deflavio, com escala temporal me[}é@i\‘égaados de
precipitagao obtidos mediante técnicas Thissen - Monte Carlo. -

« Dados médios mensais de evaporacio e precipitacéio rig wiiﬁhang:a da bacia
hidraulica ou em local hidrometeorologicamente semilhante

e Curva Cota - Area - Volume. decorrente dos estudos topogréficos da bacia
hidraulica ( Figura 12 )

A seguir sdo descritas as metatflogias espec.iﬁbas uthzadas nas principais
etapas

3.6.1 - Obtenglo da Série Fluviométrida de Vazdes Mensais

O modelo de transfarmécdo chuva - deflavio utihizado foi o denominado MODHAC.
este modelo foi deserivolvido no Instituto de Pesquisa Hidraulicas por Antdnio E
Lanna e M Sthwarzbach ( “MODHAC - Modelo Hidroldgico Auto-Calibravel”, IPH,
UFRGS, Porto Alegre, 1988 )

Este modelo simula o processo de transformacido chuva-defluvio de forma
continua, utihizando dados de precipitagéo diana e dando como resultade defluvio
mensais

O processo de separacdo do escoamento é realizado no modeio mediante uma
analogia hidraulica composta de trés reservatoros lineares, correspondente aos
armazenamentos de agua superficial, sub-superficial e subterraneo O modelo
utihiza 9 parametros relacionados com as capacidades maxmas dos refenidos

reservatorios e as taxas de esvaziamento dos mesmos

o . e
“”'“‘JO
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- Série de evapotranspiragdes potenciais diarias.

A deficiente disponibiitdade de dados hidrometeorolégicos no Estado do Ceara
ndo permite a utilizagdo de séries histéricas de evapotranspiragdes potencials
necessarias para a simulag¢éo do ciclo hidrolégico

Nao obstante, a baixa vanabilidade da evapotranspiracdo permite subsgtih‘r as
séries histéricas por sequéncias diarias desta varnavel obtidas cqmj%ase nas
médias mensars de longo periodo calculada mediante o0 método g\eﬂ?]ﬁfafeaves

A estacdo utiizada for Canindé, com caracteristicas h;drocluméﬁi:‘&g semelhantes a
bacia em estudo Os valores mensals da evaporagio &880 apresentados na

Tabela 20

o~y
R b
(\".‘_!.\_l'iln))].
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3.6.2 - Calibracio do Modelo.

A simulagdo do ciclo hidrologico mediante modelos matematicos do tipo do
MODHAC exige a adogdo de um conjunto de parametros que refletem,
basicamente. as caracteristicas da bacia hidrogréfica, sua capacidade de
armazenamento d'agua, tanto a nivel superficial, a nivel de umidade na ;Qéksela
superior do solo como também a nivel de armazenamento subterrénagﬁmndo
Dado o carater do modelo utihizado, estes parametros reﬂefén‘i ‘fambém a
‘velocidade” ou fragdo d’'agua armazenada que € liberada efﬁ cada um dos
armazenamentos na unidade de tempo da simulagdo

O procedmento habitual para a selegdp destes. parametros consiste na
calbragdo/validacdo deste conunto de parametros mediante o confronto dos
resultados obtidos na simulagdo ( sgries de vazdes caiculadas pelo modelo) e
dados observados da realidade (série-historica de va‘zi_‘,'}e&observadas)

Este confronto é inexequivel no caso do IocaI=g‘{ln"J*barramento em estudo por
carecer de dados fluv:oméiﬁcos no mesmo & incluso em bacias vizinhas
semelhantes a estudada

Assim a alternativa escolhida para ase%eéo dos parametros foi ubihzar 0 conjunto
de parametros selecionados pels PERH para simular bacias hidrogréaficas
vizinhas

O agude Sio Mateus, com bacia hidrografica semelhante localizada também na
alta bacia do Curu (vizinho a cidade de Canindé) for objeto de simulacdo
hidrolégica nos estudos de base do PERH com um conunto de parametros
obtidos a partir de calibrages do modelo MODHAC para o posto fluviométrico
denominado Sdo Luis do Curu. iocalizado na mesma bacia hidrografica mas com
area da bacia hidrografica com ordem de grandeza superior & estudada

Este cnitério for mantido na auséncia de methores subsidios para obtengio do
conjunto de parametros do modelc A Tabela 22, apresenta os nomes, uma breve

descrigdo e os valores dos parametros utilizados na simulagao

n32
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TABELA - 22
Parametro Descricdo Valor adotado

RSPX Capacidade m&ama do reservaténo 85 30
superficial .

RSSX Capacidatde maxama do reservatono 182 50
subsuperficial T

RSBX Capacidade maxima do reservaténo 000
subterrdneo L

IMIN Infiltragéio minima 426

IMAX Pemmeabitidade do solo 71614

IDEC Coeficiente de infiltragéo 705404

ASB Exponente da ler de esvaziamento cu 00
do reservaténo subterréneo,

CEVA Pardmetro da lei que contola @l 03101
evapotranspiracéo real dg-selo .

ASP Exponente da le: de"Qsugziamento| 0 0001
do reservaténo s

ASS Exponente da lei-de>ésvaziamento [ 06276
do reservatorig subetperficial -

Y

3.6.3 - As Séries Geradas.

O conmunto de parametros obhdos® mediante cahbracioc representa as
carateristicas hidrologicas da regido ‘em estudo O Gnico aspecto a ressaltar é
com referéncia & esgald da bacia em estudo e a bacia onde foram obtidos os
parametros do modelo

Em termos gerais duas bacias morfoldégica e pedolégicamente comparaveis
apresentait vanacso exclusivamente nos parametros que reflitam o traslado das
vazdes nos cursos de agua

Se o mtervalo da simulagéo supera amplamente os tempos de concentracéo de
ambas bacias este aspecto resulta wrelevante Assim os parametros obtidos para
a bacia do posto fluviométnico de Sdo Luis do Curu podem ser utiizados na
geracdo de sénes temporass de vazdes para a bacia da Barragem de Souza
sempre que se mantenham os intervalos de simulagéo mensais

A série temporal gerada for de uma extensao de 76 anos (1913/1988) periodo
para 0 qual se dispunha de dados piuviométricos na regido A Tabela 23 e a

Figura 13 apresentam os resultados obtidos mediante a simulagéo NAATRE3
i

I
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Figura 13 - Parametro da série de vazdes médias mensais
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3.7 - Determinacdo da Capacidade do Reservatdrio e da Vazéo Regularizada.

O dimensionamento hidrologico de reservatorios superficiais visa obter uma
primeira aproximag¢ac da capacidade do reservatério e. associada a mesma uma
dada vazao regulanzada

O tamanho do reservatério indica, de forma indireta os custos associados com a
estocagem de agua, pois define a altura e outras dimensdes da barrageﬂz a ser
construida. o valor da vazdo regulanzada correspondente represeqtg@fbéneﬂcuo
obtido com esta agdo o

Os valores obtidos neste estudo serdo a base para a aﬁéﬁ'sé{'econémlca do
empresndimento

3.7.1 - Operaco do Reservatério.

A andlise preliminar da topografia e whorislogia detathada do boquerrdo de Sousa

qualificaram esta barragem combo $onto apropriado para realizar estudos mais

detathados o

A oferta d'dgua de um reservatorio corregppnde a vazdo por ele regularizada

associada a uma determirada garantia

Para sua avallagdo o pmcedlmemerednmste na sinuiagado da operagdo do

reservatono utthzande a séne fistorica de vazdes afluentes elou sénes

estocasticamente gerdgas por modelos apropriados

A simulagao baskia<se na equagio do balanco hidrico num reservatério, dada por
fTA+A_G

Vs 0 BT -0,

Sempre que o reservatério apresenta um volume inferior & retirada desejada,
apenas uma parte desta é satisfeita, sendo esse evento denominado falha

A vaz8o regularizada esta portanto associada a um determinade nivel de garantia
avalado sm fungdo do numero de falhas (f) e do nimero de periodos stmulados
(n) como sendo

i F
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O nivel de garantia adotado usualmente em estudos htdrologicos no Brasil é de
90% Os reservatérios da regido semi-anda do nordeste do Brasil apresentam
uma estrutura temporal de ocorréncia de falhas caracterizada por uma alta
concentracdo daquelas nos periodos secos, ou seja quando ocorre uma falha esta
geraimente nunca ocorre isoladamente Para o caso da barragem de Sousa a
série de vazbes afluentes de 76 anos apresenta 49 anos com defluvios infenores
a média e estes valores se distnbuem segundo periodos que tem pormiédia 2.6
anos de duracéo (ver Tabela 23 ) o

As falhas que estes reservaténos apresentam podem esfepdef-se ao longo de
varios meses, ou anos, o que coloca em xeque o concefita de vaz&o regulanizada
com 90% de garantia

Nestes casos é bastante arriscado cont_aé‘cbm uma vazao com garantia de 90%,
dado que durante os restantes 10% lgdas as atmgl‘édés sOcio-econdmicas da
regiio abastecidas pelos reservaiérios podem entxpr em colapso Justifica-se
portanto a introducéo de um dutro conceito qué;’iiﬁ':iduzido em regra de operacéo,
venha a minorar tais rnigcos (PERH-CE. 1981)

Trata-se do concetto de volume de alerta 'de um reservatério, este corresponde ao
volume a partir do qual dpenas um percentual da vazéo regulanzada pode ser
retirada A introducdeo deste conceito na regra de operagdo resuita em

Q SR
%0, &V, 2V, 2V,

- | r rs \|_|
Qab, ﬂ'OC> [V "'Qa, _E% A__F;L'_LJJ st_m

o .
Q. < %O oV =V

S ARG
Vo,sV, —>1=12, .n TN Y

onde Vi+1, Vi, Ai+1. Al séo. respectivamente, os volumes e as areas do espelho
d'agua do reservatorio para os instantes de tempo 1 e 1+1 da simulagio, Qabl é a
vazdo retirada. EI é a parcela de evaporagdo, Qa é a vazdo afluente ao
reservatorio. todas respectivamente no intervalo de tempo 1 da simulagéo, Vmin e
Vmax, respectivamente o volume minimo operacional e a capacidade maxima do

]
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reservatono. Qv. a vazédo de falhas e n 0 numero de intervalos de tempo
simulados

Esta foi a metodologia adotada para a obtengdo da vazdo regularnizada Os
critérios de volume de alerta estdo associados ac suprimento de uma vazéo 50%
inferior a vazdo regularizada

Procedeu-se ao calculo da curva de vazdes regularizadas utiiizando como base a
série temporal de vazdes afluentes geradas mediante o modelo MODHAC ‘e um

modelo de balango de massa de reservatdrios \

o

Foram pesquisados capacidades diferentes do reservatorio uteis{éi}da—-se o NEC 1
a Tabela 24, apresenta os resultados obtidos '

Tabela 24
Vazdes regularizadas para diferentes capacidades do
reserv o-de Sousa.
VOLUME (m°) COTAM Q m(seu Q90(COMVA/M"S)
,, VA/(m'i)
18 043 720 160,00 0,207 . 0,126
20 280 020 160,50 0229 0,148
22 516 310 181.00 10241 0,156
25 304 340 161,50 10,270 0,175
28 092 370 162,00 ‘ 1 0,284 0,196
30 880 400 162,50 B 0,303 0,206
33 668 420 183,00 0,334 0,231
36 456 450 163,50 0,352 0,252
39244480 164,00 0,361 0,261

3.7.2 - Simutacéio Hidrolégica - Hidraulica do Evento Extremo.

3.7.2.¢ - Simulagdo Hidrolégica - Hidréulica do Evento Extremo -
Metedologia.

Os modelos de transformacgido chuva - deflivic para a simulagdo de eventos
extremos diferem sensivelmente dos modelos utilizados para geracio de séries
temporais de vazbes

Em primerro tugar o intervalo de tempo da simulagéo deve ser o suficientemente

pequeno como para permitir refletir o pico da cheia gerada pelo evento extremo

Por outro lado o processo de infiltragdo de agua no solo € simulado mediante

NING5 Y
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métodos que se hmitam a separar a parcela infiltrada da agua disponivel para
escoamento direto

O modeto matematico utilizado para este estudo for o HEC - 1. as metodologias
utihizadas foram as seguintes

¢+ Composicao de um hietograma de chuvas intensas

O cnitério seguido para a composigao deste hietograma fol 0 seguinte. BN .

O menor intervalo de tempo com estimativa de chuvas mtensas We a parte
central do hietograma, os valores de intensidade s&o calculad::ia/tn‘er forma tal que
seja possivel encontrar para cada intervalo de tempo UM{MSldade de chuva
igual & calculada como maxima para aquela duragdo _e_;jp'éi&__ai uma dado periodo de
retorno, este procedimento encontra-se incofperado éafmodelo HEC-1

o Separacdo do Escoamento meamute o método- TR<§5 do SCS, conhecido
também como Método do Numgw de Curva demdﬁas ou "Curve Number"

Com base no zoneamento de solos realizado durante PERH procedeu-se a
identificagédo dos valores de CN correﬁ@ﬁaentes O valor de CN estimado para
toda a bacia foir de 74, este valor cbrfesponde a areas com predommancia de
solos rasos e poucq pérmeavers {tipo D) com precipitacSes antecedentes que
ainda ndo atingiram a saturac8o Optou-se por este valor, mesmo considerado
levemente baixo, porque durante o evento extremo a ser simulado seria superado
amplamehte o intervalo de chuva corraspondente ao “tempo de concentragdo da
bacia®. saturando completamente o sole as primeiras 6hs do evento

Os valores miciais de CN fot de 77. tendo-se optado agora por valores mais

conservadores e que nao afetem os resultados finais
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 Simulagdo do escoamento na bacia e nos canais principals mediante onda

cinematica

A bacia hidrografica em estudo for subdividida em 19 sub-bacias, a Figura 07
apresenta a discretizagdo em sub-bacias e planos de escoamento utiizada na
simulagdo da bacia hidrografica boqueirdo de Souza

Os valores de declividade das é&reas de escoamento nio pqqaré[ulzado

? :
AN R

(denominadas "overlands") e dos canais naturais foram estmﬁé}b\é“ med:ante
analise da cartografia disponivel (cartas em escala 1 100 Qﬂ{}f}'-Bs valores de
rugesidade para canais naturais e para “overlands” fon:,.\eétti’ﬁ\ado a partr de
analise "in loco” e valores de tabelas obtidos em vahos locais e estudos

anteriores Estes pardmetros séo apresentagos na Tabela 21

o Composicéo dos hidrogramas das sub-bacias

A composicio dos Hidrogramias das sub-ba;:ifés"f& obtido mediante 0 método da
onda cinematica gue cohsiste basmamem"ei’ga" éolugéo do sistema de equagdes
diferenciais composto pela equagéo decortinuidade, tanto nas secdes de stream
como numa segéo de ovérland, e.a equacio de Manning como rela¢o funcional
entre o tirante hidrauliso & a vazéo

+ Simulacio da passagem da cheia peio reservatorio

A simuiagdio da passagem da cheia pelo reservatono fo: realizada pelo método
de Puils, este método resolve a equagdo de contnuidade ( Qi - Qo =
dS/dt), mediante uma discretizacfio com intervalo de tempo igual ao da hidrégrafa
afluente (neste caso 5 min ), as condigdes imciais foram , reservaténo chelo até a

cota da soleira do vertedouro e vazéo efluente inicial nula
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Tabela - 24 : parametros utilizados no modelo de onda cinemitica, |
NOME DA SUB] OVERLAND E COMPRIMENTO | DECLIVIDADES | AREAS DAS | COMPRIMENTO | DECLIVIDADE DAS 1|
-BACIA , DOS STREAMS DOS STREAMS SUB-BACIAS | DAS SUB-BACIAS SUB-BACIAS
i {km) (ad) {lam2) {tam} (ad)
A 1 5 0.0133 4,56 0,91 0,040
2 1 4.29 0,86 0,040
) i
B | ' 4 0,1000 4,97 0,49 0,089
i 2 4,47 1,12 0,080
|
c 1 ! 4,5 0,0080 3,94 0,87 0,040
2 3,58 0,80 0,040
s} 1 3 09,0150 11,18 1,86 4,120
F] 3,76 0,83 0,120
£ 1 8 0,0080 6,44 0,81 0,080
z 9,39 1,17 0,080
F 1 1,5 0,0100 1,38 1,25 0,016
2 . 1,18 0,78 0,016
G 1 = 3 0,0100 2,95 0,98 0,018
2 1,97 0,66 0.016
H 1 9 0,0133 10,20 1,13 0,027
2 11,90 1,32 0.027
i 1 4 0,0062 5,80 1.70 0,027
2 12,62 3,16 0,027
J 1 6 0.0044 7.25 1,21 0,020
2 6,62 1,10 0,020
K 1 7.1 0,0160 9,48 1.34 0,053
2 9,93 1,40 0,060
L 1 8.5 0,0047 3,76 0,44 0,027
2 11,72 1,38 0,027
M 1 55 0,0133 4,12 0,75 8,016
P 8,77 1,69 0,078
N 1 3,5 0,0053 7,43 0,78 0,020
] 12,17 1,28 0,020
0 1 6.5 0,0062 8,36 1,36 0,020
2 474 0,73 0,020]
! T
P 1 } 5 0,0050 4,12 0,82 4,020
2 4,21 0,84 0,020
a 5 1 1 0 0050 2,24 0,75 0,016
2 3,04 1.01 0.016
R 1 ] 0,0050 233 1,16 0,016
2 1,34 0.67 0,018
5 1 3t 0,0060 1,34 0,45 0,016
2 i 2,77 0,92 0,016
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3.7.2.2 - Simulaclo Hidrolégica - Hidraulica do Evento Extremo
Resuitados Obtidos.

Os resultados obtidos mediante a simulagédo podem ser apreciados nos “output
file” gerados pelo modelo HEC1, apresentados em anexo

Um resumo destes resultados pode ser apreciado na Jabelg 21 onde sé&o
mostradas as vazfes de pico de afluéncia e efluéncia do reserveténo é}a 0s

curva cota- drea - volume apresentada na _m_rg_ vertedouros

caracteristicas S
A\
1° alternativa Z}‘Altemat(fa‘
Largura- 130 m 3o ura‘si pm
Cota da soleira 162,5 m 2 EV *Cota de solenra 162,5m
Tipo CREAGER o /] Tipo C M
Coeficiente do vertadouro 2,21 7 \:' mﬁﬁ vertedouro. 2,21
Altura de Sangrnia 1m = “\:\5’ A(@a sangria 1,92m
Descarga - Decamnlena@&m’orteclda ;o carga - Decamienar Amortecida

A predeterminacéo da\1§rgura do Q@l‘édouro em 100 & 130m, adveio da
necessidade de resengﬁf (4] mayzr\,yoiume de éagua possivel, atendendo as

condigBes topogréﬁog&%olég\&é locais

Visando tamb@Wc:onar maior vazao, foi projetado referido sangradouro em
perfil tipo Cﬂﬁééﬁ com bacia de dissipa¢io a jusante

3.8 ~fikerfersncia do Agude Souza Sobre a Barragem Pereira de Miranda

0 Ac;ude Souza, apresenta as caracteristicas a seguir

Area da bacia Hidrogréfica 220Km’

Volume afluente Médio 29,69Hm*/ano

Volume armazenado(cota 162,50) 30,88 Hm®

Vazé&o regularizada 0,304m%/s(90% de garantia)

(163
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Em contrapartida com o Agude Pereira de Miranda, que apresenta as seguintes

caracteristicas

Area da bacia Hidrogréfica 2 840Km’

Volume afluente Médio 180HmM®

Volume armazenado 395Hm*

Vaz&o regularizada 4,63m’s ~
Conforme podemos observar, o Agude Souza estd dimension >a conter

apenas a vazfo afluente média anual sendo portanto uma sueita a
sangrias frequentes Sua bacia hidrografica, com 220ng&§qdwalente a menos
de 10% da bacia hidrogréfica do Acude Pgrerra de/\n\xda e sua descarga
regularizada é menor que 10% da demgul@da do Acgude Pererra de

Miranda, sendo portanto a sua Int o a sobre este de pequena monta e

difictimente detectével por progr; sumulagaa\ vista & escassez de
informagdes existentes ;-f > \\\y)
O Agude Souza, fornece u@asv}zéo regularz& 90% de garantia de 3001/s,

valor este bem unfenorfé?\Mo de garant
Com wvista a0 exposto Goncluimos qg\\a/mﬂuéncua do Agude Souza sobre a
barragem Pereira de Mjtanda ¢ @rezwe! ou pelo menos de uma ordem de
grandeza mnferior aqs. 6\% de e\s\lﬁ’latwa das variaveis envolvidas

Para methor avm infludncia do Agude Souza sobre a Agude Pererra de
Miranda, foi @@uﬁna avalacg#io, de conformidade com a metodologia a seguir

Pereira de Miranda.

3.8.1~Wetodologia
DR

ey

Para avalar o impacto de um agude situado a montante de outro se procede a
simulacéo da operac#o do reservatério impactada nas duas hip6tese

a) sem o reservatono impactante,
b} com o reservaténo impactante,

N05a564
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Para a simulacéo referida no item “b” se procede a subtracdo da drea do Agude
impactante na érea da bacia hidrogréfica contribuinte do Agude mmpactado,
podendo-se considerar os volumes vertidos pelo reservatério impactante como
contribuigdo eventual

No caso do agude Souza, o reservatornio impactado 6 ¢ denominado Pereira de
Miranda, cujas principais caracteristicas aparecem acima.

O resumo das simulagbes com e sem o reservatdrio de Souza podé/&\ ser

[
B T
L
. (

o~
g

apreciados nas tabelas SN
Para uma vaz&o regulanzada com 90% de garantia observaram-sQ@(}%Lu;Ges de
6% da vazéo regulanzado pelo reservatério Pereira de Mwa;ﬁﬁa a situagéo
mais conservadora, 1sto & ausédncia total de vertim té%\\nﬁ reservatério de
Souza 7«“\

Jé para a vaz3o regularizada com volumé?\gqﬁlerﬂ%(%onforme metodologia do
PERH ) a diminuigio de vazéo foi de ,‘Ambos res%nados sdo absolutamente
despreziveis pois se enquadram ;@b\‘@em de gra 5 dos erros admissivels

naste tipo estudo (IM_Z{@\> \§

NGRGE6D
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TABELA 25
VALORES DA SIMULAGAO DO AGUDE PEREIRA DE MIRANDA COMO 2840 KM
DE BACIA HIDROGRAFICA ( INCLUI A BACIA HIDROGRAFICA DO AGUDE SOUSA)
VAZAO GARANTIA | VOLUMEDE | VAZAODE | PERCENTAGEM NRO
REGULARIZADA ALERTA  |EMERGENCIA|DE ATENDIMENTO| FALHAS

(M3/S) . NA EMERGENCIA
4,15 90,04|  18.500.000,00 2,08 13,03 92
4,15 90,04]  27.928.450,00 2,08 13,03 92
3,90 90,48| _ 37.356.900,00 1,95 28,63 88
3,67 90,91]  46.785.350,00 1,83 42,74 B4
3,67 90,15|  56.213.800,00 1,83 52,19 91
3,58 90,15] __ 65.642.250,00 1,79 60,08 91
3,36 90,80] _ 75.070.700,00 1,68 74,24 85
3,32 90,48|  34.499.150,00 1,66 80,92 88
312 90,91 93.927.600,00 1,56 83,47 84
312 90,15] 103.356.100,00 1,56 94,80 91
2,93 90,58] 112.784.500,00 147 98,79 87
2,89 90,26] 122.213.000,00 1,45 99,73 80
2,72 90,69] 131.641.400,00 1,38 100,00 86
2,56 90,91] " 141.069.800,00 1,28 100,00 84
2,56 80,04] " 150.498.300,00 1,28 100,00 92

*VAZAO REGULARIZADA COM 90% DE GARANTIA PARA AREA DE 2840 ¥M -
“* VAZAQ RUGULARIZADA COM 9D % DE GARANTIA E VOLUME DE ALERTA CONFORME CRITERIO DO PERH PARA AREA DE 2840 KM

i
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TABELA 26

VALORES DA SIMULAGAQ DO AGUDE PEREIRA DE MIRANDA COMO 2620 KM
DE BACIA HIDROGRAFICA ( EXCLUI A BACIA HIDROGRAFICA DO AGUDE SOUSA)

s

VAZAO GARANTIA | VOLUME DE VAZAODE | PERCENTAGEM NRO
REGULARIZADA ALERTA EMERGENCIA |DE ATENDIMENTO| FALHAS

{M3/S) NA EMERGENCIA
3,90 90,80]  18.500.000,00 1,95 17,04 85
3,80 90,80 27.928.450,00 1,85 17,04 85
3,85 90,48] 37.356.900,00 1,03 27,08 88
3,62 90,801 46.785.350,00 1,81 43,72 85
362 90,04]  56.213.800,00 1,81 52.85 92
3,41 90,91]  65.642.250,00 1,70 63,05 84
3,41 90,15  75.070.700,00 1,70 70,71 91
3,20 90,69| 84.499.150,00 1,60 84,37 86
396 90,268]  93.927.600,00 1,58 80,85 90
2,97 90,80] 103.356.100,00 1,48 96,52 85
2,93 90,26 112.784.500,00 1,47 88,47 20
2,76 90,91 122.213.000,00 1,38 100,00 84
2,76 80,04] 131.641.400,00 1,38 100,00 92
2,59 90,48]  141.069.800,00 1,29 100,00 88
2,43 90,69 150.498.300,00 1,22 100,00 88

* VAZAO REGULARIZADA COM 90% DE GARANTIA PARA AREA DE 2620 KM -
** VAZAO RUGULARIZADA GOM 90 % DE GARANTIA E VOLUME DE ALERTA CONFORME CRITERIO DO PERH PARA AREA DE 2620 KM

++
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Visando atender as recomsndacdes do Painel, foi feito o estudo de reducgéo da
largura do sangradouro para 100m.
Foi estudada a laminagéo da cheia milenar, atingindo-se a 1Amina maxima na cota
163,65 mcom 1,15 m ( Tabela 27 ).
Para a cheia centendria atingiu-se a cota '164,42 com lamina de 2,12, abaixo da
cota do coroamento da barragem ( Tabeda 28 ).
Para este estudo foram utilizadas as cheias obtidas por simulagio pelm@c 1,
por se julgarem mais precisas e apresentarem resultados mais co
com maior seguranca para a obra.
Os valores de escoamento mensal foram comparados com os gerados no

estudo do DNOCS para a bacia do Curu, reservatério de @m

Estes eostudos formeceram os seguintes qultad des afluentes ao
Reservatério de Pentecoste. %

Q média = 424,8 x 10° m¥ano @ | A
Ap = Area da bacia hidrograficd= 284

Qs Vazéo afluente ao r wat62‘§

As = érea de bacia §®ﬁ ca'dorAgude Souza = 220Km
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TABELA -27
FLOOD ROUTING
SOUZA 10.000 ANOS VERTDE 100 M
B: QXT800M  B: HXV B: HXxQ2
NA Inicial 102‘.; intervalo de t;m 1 horas
eengo uchl A D BT % oy
008 18251 .78 0.4
0.12 16257 190.03 550
o7 % 2 8783 ' e
YL 18504 KT 16'?35 Pz
0.2 18433 800.93 19714 (5‘;
0.29 18352 62940 MA\V/?
033 18362 m"?.ai N
0.37 18385 »Ie7 (@gﬁ’
D42 1854 078 @\\Q}ﬂn
048 18382 2527 m 308,53
050 163.58 241.00 W 29153
054 18354 21787 PSS 27486
0.58 . 183,40 WM A(& )\7 25800
0.82 183.44 N Gn TV 7]
087 183.30 N ~ 2027
R 1833 &Q\Q&\\_ﬂa’u 201 .48
075 18329 <%>T¥ﬁa_ P 18281
0.7% 183,24 @L\\‘:/ 9450 . us;u_
n.ui 163,19 DN e 7952 M 148.73
0.87 1863.14 &0.40 &-’\\,&\"\\Y 13878
092 185, 1n — . 120.%0
O i
1.00 16@3 I [7(»-?4}35 97.1!
1.04 18208 é\:‘:jzn 84.78
1.08 102.56_A /—\&J 34.15 ﬂ
1.12 162.;4/’\\ /__’KU) M- X5 7581
117 1%\) T\ 1 2742 7027
121 A@ 2407 u;.us
125 PR 2113 Y
1.28 Wﬁn.&s 19.08 55.04
1.33 < V(Q)V 182,84 11.08 51.79
137 (_(’ > 18282 1554 4300
1.@‘:L 1 1481 Frk:)
M“’ 127 308 Y]
N 8278 12.04 Y]
AN )54 18277 .04 W2
158 16278 089 ez
182 8278 .04 ETET]
187 18273 308 081
171 €172 798 2T
175 182.71 708 FLY
1.79 6T 17] 2428
188 182.70 807 78

000649
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TABELA -28
FLOOD ROUTING
FLOOD ROUTING SOUZA 506 ANDOS | M) VERT 130M CRISTA 152,50
8: QXT sOM B: HXV B: WX
NA Inicie} 162.6 Intervalo de tempo 1 horas
Iniclal do hidrograma 04 dias ,
f‘t - DIk COTA “VAZRD AFLURNTR VARG BPLUBRTE |
0.08 6250 458 87
012 16252 3049 nea
o7 16264 26 ' 10,31
02t 16206 T44.28 ' 65.82
0.28 18355 102718 21230 /\.‘L\%
029 164,01 1,007.49 37266 \\7,
0.33 184,29 55410
037 164 40 €83.20 /
0.42 164 42 552.20 A~ ;
0.46 164.38 484 86 ﬁ A% 50
050 164 32 403.15 Q_\\'\_j T 490,10
054 64.24 W2 07 — %5
058 164 16 312.9?_ [(‘ \h\ﬁ 42701
0.82 16402 mﬁé\\ {P} 378.65
087 16356 @ NS EXO)
ot 163,88 <\‘\ 32568
h %
075 163.84 /@Waﬂm /2 239.30
079 163.72 ﬁ\i‘? 158,17 \> 270.58
g
0.83 163.64 \§\7 131.96 &WP 244.48
_ Q&7 163.56 (\\\_)j BT O &‘0 221.06
4 0.92 183.49 @ N 91‘.%‘\\}7 201.95
0.96 168344 (ﬁ\i} \&y 176.%
1.00 15*;3??:7 ; 156,09
1.04 1839/ o 12063
108 163.24 @5 3623 126
112 1a3.19/2 7(\\\) 02.25 113.80
117 1%% /{DA\Q::/ 7N 1241
1.24 A8 /:;. o~ 3316 92.56
125 29.17 nam
179 @A 03 26.12 78.12
134 /‘\,\\‘\5/ 16298 307 8257
137 N KV 16267 ‘ 013 6452
1.42 {\1\ 162.85 18.00 5044
~ 1.4&\‘*@ 16208 7.0 56 47
SN 162.91 %00 5278
W 18289 14,03 4540
A58 162.88 1104 AR 72
62 162,80 1.04 4328
T6& 162.85 1005 2057
1.71 16283 10.04 3612
175 162.52 .04 83
170 18280 T8 3367
1.83 16279 a6d 73
187 162.78 699 20.80
1.82 162.77 7.04 26.24
. 198 162.76 5.00 2685
200 18275 6.04 2519
104 18274 533 2580

nonnT70
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3.9 - Estudo probabiiistico de enchimento do Reservatdrio

O estudo probabilistico de enchimento de um reservatdrio é fungio de utilizagso
de sua disponibilidade hidrica.

apresenta bons indices de enchimento, face 4 vaziio anual aﬂu o1
ordem de 29.692.000m’.

A bacia apresentou em 77 anos 49 anos de fluvio abalxo a, 1sto € uma
probabilidade de 63,6% de ocorrerem sangrias.

Para uma retirada continua de 0,3m%ano e o teremos 29
anos de sangria num totas de 77 anos, e de sangria de 37,6%,
ou seja, a barragem devera atingir méxima sangna uma vez a cada
trés anos.

Se considerarmos, a barra
somente teremos a ev
48 1%.
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ANO GAFL 1M Tano Sangria o/ Sem retirada no GAFL
ratirads 0,3m° ANC
1812 &S ] a 1980 ] ]
1913 2.4 s a 1981 s
1914 A ] - . 19682 .
1915 7.7 1963 2 %
1918 178 - - 1964 H .
1917 228 . . 1965 - 5
198 0.0 . . 1088 . R
1918 00 - . 1967 . &
1920 LT s s 1988 . D)
1921 2.7 . . 1989 . 4 %
1922 0,1 s s 970 . %k .
1923 103 - - 1971 . @> .
1924 13,7 s s 1972 @ .
1925 o4 - - 1972 © %
1828 M2 r'y s 1974 & s .
1927 00 . . 1975 Q§ . )
1928 7. N . ﬁ 1578 @ . »
1928 823 . b b @ » n
1930 280 s % 1 . .
s o0 ) @ i ) )
1032 LY - @ 1m& -
1923 125 . . 1 .
1934 19,1 - G% - 1 - .
1938 [= % @ Y - L
1938 214 @ . 67 . .
1937 138 - @ 1985 s .
1558 280 p@ @? 1588 s s
1939 31 (g - @ 1987 - 5
1940 T . @ 1588 ] .
1941 132 s om s
4
1942 04 ' (® - Com retirada de 0,3m™/s
1943 00 Q? @) )
1ou 09 29 anos de sangria
1945 .
1948 - - 77 anos de observacio
1947 Qb & &
1848 QQ 85 s s 37,6 de possibitidade de enchimento sem
1840 N 18 ; . etirada
1 %> 428 4 Y
00 - - 37 anos de sangria
1 00 . -
0.0 - 77 anos de observaglio
1954 00 .
1958 bt - - 98,1% de possibilidade de enchimento
1956 48 - .
1057 962 [ ]
1958 14 - .
1958 00
$ = 5im

3.10 - ESTUDO DOS CUSTOS DA VAZAO REGULARIZADA
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A barragem Souza, apresenftou um valor orgado para construgdo de
R$ 3.230.694,88, tendo com 90% de garantia e volume de alerta de 6,9Hm® uma
vaz&o anual regularizada de 0,303m’/s, equivalente a 9.555.400m"/ano.

O valor do m® regularizado, calculado foi de R$ 0,34 enquanto o do m® estocado

foi de R$ 0,10.

3.11 - ESTUDO ECONOMICO DE ALTERNATIVAS DE SANGRADO Q\v

O sangradouro da barragem Souza foi iniciaimente e ., para perfil
CREAGER, com 100 e 130m de largura. Devido a fatores icos, com Rocha
S4a a grande profundidade a largura de sangriafixada

finais a 1* em perfil CR , :
com lage de 20m de a0 ancora @‘

diretamente ancorada na Rocha S4, dada até a cota 153.
1* Alternativa - sm@erﬁl @&douro e lage TOTAL

Concreto ciclép@ 900m® 112,79 101.511,00
i 200m? 110,87 22.184,00

tural armado simples 600m® 123,10 73.860,00
de estrutura 900m 267,90 241.110,00
ungenband 301m 3777 11.368,77
Armadura para lage 100Kg 1,39 139,00
Escavacio material 2° categoria 150m® 218 1.327,00
TOTAL 450.499,77

2* Alternativa
Concreto ciclopico 12% pedra de méo 1.050,00m* 112,79 118.429,50

00073
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Concreto simples 200,00m° 110,97  22.184,00
Juntas Fungenband 50m 37,77 2.266,20
Escavagéo mat 2* categoria 250m° 2,18 545,00
Escavagdo mat 3° categoria 50m* 11,65 582,50
TOTAL 1446&;20
Tornando-se a 2° aiternativa bastante mais econdmica. @@

Estas alternativas, por medida de seguranga ser&o apresentag
estando no orcamento da barragem o orgamento da 1° aite}

00G6G74
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10 30
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LS ESC SUPERFICIAL SUBBACIA E
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1
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*  FLOOD HYDROORAPH PACKAGE (HEC-1) = - U S ARMY CORPS OF ENGIMEERS
" SEPTEMBER 1990 - - HYDROLOGIC ENQINEERING CERTER
- VERSION 4 0 = - 609 SECOMD BIREET
. - . DAVIS, CALIFORMIA 35616
« RUW DATE 05-05-1996 TINE 18 09 10 = - (916) 756-1104

- - -

P L2 I 2 IRl T I ARRT S22 R X R0 RER ¥3 apsasa -l

BACIA HIDROGRATICA DO RESERVATIORIO DE BOUSA
MODELO DE ORDA CIMEMATICA PA BACIA TR-500
4 1o OUTPUT CONTROL VARIABLES
1PRMT 39 PRINT COMTROL
IPLOT 0 PFLOT COMTROL
QSCAL 0 HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
N 30 MINUTES IN COMPUTATION INTERVAL
IDATE 1SAPRS6 STARTING DATE
ITINE 1500 STARTING TIME
WO 300 WUMBER OF HYDROGRAPH ORDINATES
NDDATE ZIAPR96 EWDIWG DATE
NDTIME 2030 EWDING TINE
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .50 HOURS
TOTAL TIME PAEE 14% 50 HOURS
NETRIC UNITS
DRAIMAGE AREA SQUARE KILOMETERS
PRECIFITATION DEFTH MWILLIMETERS
LEWOTH. ELEVATION METERS
FLOW CUBIC METERS PER SECOND
STORAGE VOLUME CUBIC NETERE
SURFACE AREA SQUARE MFTIERS
TEMPERATURE DEGREES CELRIUS
8 Ko OUIPUT CONTROL VARIABLES
1PRNT 3 PRINT CONTROL
IPLOT 0 PLOT COWIROL
QECAL 0 HYDROGRAPH PLOT SCALE
SUBBASIN RUMOEF DATA
9 BA SUBBASIN CHARACTERISTICS
TAREA 15 83 SUBBASIN AREA
PRECIPITATION DATA
19 PH DEPTHS FGR  0-PERCENT HYPOTHETICAL STORM
HYBRO-35 . . TP-40 . .. . IP-49 . ..
5-MIN 15-MIN &0-MIN Z-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 1D-DAY
19 40 40 00 77 30 98.00 110.00 148 D0 164 DD 194 08 00 .00 (it} .00
STORM AREA ~ 220 00
11 LS SCS LOSS RATF
STRTL 17 B5 IMITIAL ARSTRACTION
CRVEBR 74 D0 CURVE MUMBIR
KTIMP 00 PERCENT IMPERVIOUS AREA
LOSS PATE VARIADLES FOR SECOND OVERLAMD FLOW ELEMENT
STRTL 17 85 INITIAL ABSTRACTION
CRVNBR 74 D0 CURVE WRBER
RIINE 00 PERCENT IMPERVIOUS AREA
KIREMATIC WAVE
12 UK ovtum FLOW ELEMENT MO 1
810 OVERLAND FLOW LENGTH
S 0500 ELOPE
| 40 ROUCHNESS CORFFICIENT
PA 40 6 PERCEWNT OF BSUBBASIN
DXMIN 5 MWIHIWUM RMBER OF DX INIERVALS
13 UK OVERLARD -FLOW ELEMEWT NO. 2
L 1174. OGVERLAMD FLOW LEMGTH
L 0500 SLOPE
] 400 ROUEMEES COEFFICIENT
PA 59 4 PERCENT OF BUBBASIN
DXMIN 5 MINIMIM NUMBER OF DX INIERVALS
KINEMATIC WAVE
14 RK MAIN CHAMNEL
I 8000 CHANNEL LEHGTH
8 0060 BLOPE
N 045 CHAMNEL ROUGHMESS COEFFICIENT
CA 15 83 COMTRISUTING AREA
SHAPE TRAP CHAMWEL SHAPK
wI 00 BOTTOM WIDTH OR DPIAMETER
z 4ab 00 SIDE SLOPE
MDYMIN 2 MINIMIM WMRER OF DX IMTERVALS
RUPSTO HO ROUTE UPSTREAM HYDROGRAPH (" { B4 s 3 0
a2un
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME BTEP
(DT SHOWH IS A NINIMUM)
ELEMERT ALPHA M DT DX PEAK TINE 10 VOLUME MA T MM
PEAK CELERITY
(MIN) M) (CMS) {NIN) (M) (NP}



PLANE 1 5h 1 67 18 55 162 05 38.57 805 0A 101 54 15
PLANE 2 a6 1 67 24 65 234 DB 47 66 83y 75 101 41 16
MAIN 32 133 25 186 2667 54 TH 39 g64 79 101 35 1 76
CONTINUITY SUMMARY (1000 CU-M)-IRFLOW=- O000E+G0 FXCESS= 1612E+04 QUTFLOW=- 1599E+D4 PASINM STORAGE- L1iB7E+01 PERCENT ERROR=-

INTERPOLATED TO GPECIFIED COMPUTATION INIERVAL

MAIN 32 1 33 30 00 75 B4 870 0o 101.11

ana waw cua aw use
HYDROORAPH AT STATION

TOTAL RAINFAIL - 177 168, TOTAL LOSS = 75 05, TOTAL EXCESS - 102 13

PEAE FLOW TIME MAXIMIAL AVERAOGE FLOW
&-HR 24-HR 72-HR 149 50-HR
+  (CU MsS) {HR)
(CU W-5)
* 76 i1 50 48 18 [3 3
(M) 66 D48 98.598 101 150 101 359
(1000 CU M) 1046 1561 1601 1605

CUMULATIVE AREA - 15 83 5Q KM

17 Ko OUTPUT CONTROL VARIABLES
TPRNT 3

IPLOT 0 PLOT COMTIRO!
QSCAL 0  HYDROOGRAPH PLOT SCALE

SUBBASIN RUNOEF DATA

18 BA SIFBAASIN CHARACTERISTICS
TAREA 22 10 SUBDASIN AREA

PRECIFITATION DATA

10 PH DEPTHE FOR 0-PERCENT HYPOTHETICAL STORM
. HYDRO-35 . TP-40 . - - .. .. IP-49 . -
S-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
19 410 40 00 77 30 96 00 110.00 149.00 164 00 194 DO 0o on 0n oo
STORM AREA - 220.00
i1 LS SCH LOHS RATE
STRIE 17 B85 IMITIAL ABETRACTIION
CRVEBR 74 00 CURVE IRMBER
RTIMP 003 PERCEWT IMPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOND OVERLAMD FLOW ELENENT
FTRIL 17.85 INITIAL ABSTRACTION
CRYNBR 74 00 CURVE WMEER
RTINP 080 PERCENT INPERVIOUS AREA
KINEMATIC WAVE
19 UX OVERLAND-FLOW ELFMENT WO 1 '
L 1130, OVERLAND FLOW LEWMGTH
5 0168 SLOPE
L] A0 ROUGHMERS COEFFICLENT
PA 46 1 PERCEMT OF SUBBASIN
DXMIN S MWININUM WOMBER OF DX INTERVALS
20 UK OVERLAND-FLOW ELEMENT RO. 2
L 1320 OVERLAND FLOW LEMGTH
5 0160 SLOPE
] 400 ROWURMESS COEFFICIENT
PA 53 9 PERCEMT OF HUBBASIN
DXMIN 5 MINIMUM MMBER OF DX INTERVALS
RINEMATIC WAVE
21 RK MAIN CHAMNNEL
L 4000 CHANMEL LEWOTH
8 -Ba80 BLOPE
] 045 CHAMNEL ROUGHMESS COETFICIENT
CA 22 10 CONTRIBUTING AREA
SHAPE TRAFP CHAMWIEL SHAPE
wD 00 BOTTOM Wi1DTH OR PIAMETER
z 40 00 S1DE SLOFE
HDXNIN Z NINDEM WRMBER OF DX INTERVALS
WIPSTD WO ROUTE UPSIREAM HYDROORAPH
L2 1)
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWE IE A NIMIMIM}
ELEMENT ALPHA | T X PEAK TIME TO VOLUME MAXTMUM
PEAK CELERITY
(MIN) (M) (CNS) (MIN) (M) (MP5)
PLANE 1 32 1 &7 27 47 161 48 40 14 918.48 101 30 i0
PLANE? iz 1 67 30.00 180,63 412 33 920.%8 101.21 10
MATH 37 1 33 25.15 3000.98 76 77 953 46 101 19 199

CONTINUITY SUMMARY {1000 CU-N)-INFLOW= O0O0DOE+DO0 EXCESS= 2251FE+04 OUIFLOW= 2229E+04 BASIN STORAGE= 4756E+01 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMFUTATION INTERVAL

MAIN 7 133 in oo 76 30 960 00 101 17
a-mu ane asn LA 3 nuy
HYDROGRAFH AT STATION
TOTAL RAINFALL - 177 18, TOTIAL LOSS = 75 05, TOTAL EXCESS = 102 13
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PEAK FLOW TIME MAXIMUM AVERAOGE FLOW { x S 1



&-HR 24-HR 72-HR 149 SD-HR

+ (CU W-8) (HR)
(CU M-S)
+ 76 16 0o 50. 2¢ ] 4
(L) S6 474 95,452 100.592 101 113
{1000 CU M) 1248 2109 2223 2235
CIBMUEATIVE AREA = 22 10 80 KM
24 KO OUTPUT COMTROL VARIABLES
TPRAT 3 PRINT CONTROL
IPLOT 8 PLOT CONTROL
QSCAL 0 HYDROGRAFH PLOT SCALE
SUBBASTM RUMOFF DATA
25 BA SUBBASIN CHARACTERISTICS
TAREA 19 42 GUBBASIN AREA
PRECIFITATION DATA
10 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORN
HYDRO-35 . . TP-40 .. .. TP-49 .
S-MIN 15-NIN  GO-WIN 2-np 3-HR 6-HR 12-HR 24-HR 2-DAY 4~DAY 7-DAY 10-DAY
19.40 40 00 77 30 96 D0 110 0B 148 DO 164 0D 194 0D 08 0o 0o on

STORM AREA - 220 0D

1t LS SCS LOSE RATE
STRTL 17.85 IMITIAL ABSTRACTION
CRVMBR 74 00 CURVE WMMBER
RTINP 00 PERCENT INPERVIOUS AREA

LOSS WATE Vhﬂlﬂlls FOR SECOMD OVERLAND TLOW ELEMENI
STWNIL 8%  INITIAL ABSTRACTION

CHYNNR 71 00 CURVE WMBER
RTINP D0 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
26 UR OVERLAND-FLOW ELENMENT W0. 1
L 1700 OVERLAND FLiOW [EWOTH
L 0160 SLOPE
L 400 ROUGHMESE COEFFICIENT
PA 35 0 PERCENI OF SUBBASIN
DRMIN 5 MININUM WMBER OF DX INTERVALE
2T UK OVERLAND-FLOW FLEMENRT B0 2
3150 COVERLAND FLOW LENOYH
8 0160 B8LOPE
H 400 ROUGHMESS COEFFICIENY
FA 65 0 PERCENT OF SUBBASIN
DXMIN S MINTMIDM WUMBER OF DX INTERVALS
KININATIC WAVE
28 RK MWAIN CHANEL
L 4000 CHAMWEL LENGTH
s -0040 SLOPE
| ] 045 CHASEL ROUOHNESE COEFFICIEHT
Ch 19.42 COWTRIDUTING AREA
SHAPK TRAPF CHMEBEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
z 4D.80 SIDE BLOPE
HDXMIN 2 MINIMEDL MMBER OF DX INTERVALS
RUPSTQ HO ROUTE UPSTREAN HYDROGRAPH
L2 1]
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
{DY SHOWM IS A NINIMUM)
ELEMENT ALPHA | DT X PEAK TIME TO YOLUME MAX TMUM
PEAR CELERITY
(MIN) {H) {CHE) {MIN) (MM ) (MPS)
PLAME 1 3z 1 67 30.00 180.95 20 13 984 18 101 23 10
PLANE?2 3z 1 87 30 ob Z42.39 24 41 1212 43 100 92 11
MATN 26 1 33 17 12 1333.77 39 95 1011 92 101 00 1 31

CONTIMUITY SIMMARY (1000 CU-MW)-INFLOW=- OO0OOE+00 EXCESS= 1978E+04 OUTFLOW- 15955E+04 BASIN STORAGE- 1173E+02 PERCENT ERROR~-

INTERPOLATED T0 SPECIFI1ED COMPUTATION INTERVAL

MAIN 26 1 33 36 o0 39 95 1820 00 101 00
a-a" L g - -ma LAl
HYDROGRAFH AT BTATION
TOTAL RAINFALYL - 177 18, TOTAL LOSS = 75 0S. TOTAL EXCESS - 182 13

PEAL FLOW TIME MAXIMIM AVERAGE FLOW
6-HR 24-HR 72-HR 149 50-HR
+  (CU MoB) (HR)
(CU MrS)
+ 40 17 oo 37 20 7. 4
() 40 809 89 469 99 64 100.952
{1000 CU M) 793 1737 1935 1960

CUMULATIVE ARFA = 19 42 S0 KM

31 X0 OUTPUT COMTROL VARIABLES
TPRNT 3 PRINT COMTROL
IPLOT 0 PLOT CONTROL
QSCAL o HYDROORAPH PLOY SCALE AN avs
"3l i LR S 2
SUBBASIN RUNOFF DATA E
32 BA SUBBASIHN CHARACTERINTICS

TAREA 13.87 SUBBASIN AREA



PRECIPITATION DATA

10 PH DEFIHS FOR 0-PERCENT HYPOTHETICAL STORM
HYDRO-3% TP-40 B . TP-49
S-MIN 15-MIH G60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 1D-DAY¥
19 40 40 00 7 30 98 DO 110 40 148 00 164 90 194 00 -0d og -og oo
STORM AREA - 220 DO
11 LS 5CS LOSS RATE
STRTL 17 85 IMITIAL ABETRACTION
CRVEBR 74 00 CURVE WUMBER
RTINP 00 PERCENT INPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOWNP OVERLAMD FLOW ELEMENT
STRYL 17 85 INITIAL ASSTRACTION
CRVWEBR 74 0D HUMBER
RTIMP 00 PERCENT INPERVIOUS AREA
KINEMATIC WAVE
33 UK OVERLARD-TLOW ELEMENT ¥0. 1
L 1210 QYERLAND FLOW LERGTH
s 0138 SLOPE
- 400 ROUGHMESS COEFFICIENT
PA 52 3 PERCENT OF SUBBASIN
DXMIN S MWINIMUN WMBPER OF DX INTEHRVALS
34 UK OVERLAND-FLOW ELYMENI NO. 2
i100 OVERLAMD FLOW LEMGTH
5 0130 SLOPE
LJ 4010 ROUGHMEES COEXFFICIENT
PA 47 7 PERCEWT OF SUDDASIN
DXNIN 5 MNIBIMUM WOMBER OF DX INTERVALS
KIREMATIC WAVE
35 RK MAIN CHANMEL
r 6000 CHANNEL 1ENGT:"
5 0030 SLOPE
N 045 CHANIEL ROUGHMESE COEFFICIENT
CA 13 87 CONTRIBUTING AREA
SHAPE TRAP CHAMMEL SMAPE
wD 00 BOTTOM WIDTH OR DIANETER
z 40 00 SIDE SLOPE
WDXNIR 2 MIRINM WUMBER OF DX INTERVALS
RUPSTQ NO  ROUTE UPSTREAM HYDROOGRAPH
e
COMPUTED KIMEMATIC PARAMETERS
VARIABLE TINE SIVP
(DT SHOWN IS A MININUN)
ELEMENT ALFPHA .| bt DX PEAK TIME TO VOLUME MAXIMM
PEAK CELERITY
(NIN) ) (Cws) (MIN) (M) {NP3)
PLANE 1 29 1 67 20 07 151 30 25 57 926 36 101 29 i)
PLAME 2 29 i 67 29 45 157 19 24.92 904.34 101 32 .09
WAIN 22 1 33 27 45 2000 66 46 95 956 B4 181 23 t 22

CONTIRUITY SUWMARY {1000 CU-M)-INFLOW- ODDODODE+0QC EXCESS5=- 1413E+04 OUTFLOW- 1339E+04 BASIN STORAGE- 3254E+D1 PERCENI ERROR-

INTERFOLATED TO SPECIFIED COMPUTATION IMTERVAL

MAIN 22 1 33 3o oo 46 B6 960 00 101 28
san e anm e ane
HYDROGRAFPH AT STATION
TOTAL RAINFALL - 177 18, TOTAL LOSS - 75 05, TOTAL EXCESZS - 102 13

PEAE FLOW TIME MAXIMUM AVERAGE FLOW
6-HR Z4-HR 72-HR 149 S0-HR
+ (CU M/8) (HR}
(CU M-S}
+ 57 16 00 6 15 5 3.
(M) 55 807 95 309 100 679 101 227
(1000 CU M) 774 1322 1396. 1404
CUMULATIVE AREA - 13 87 S50 KM
40 RO OQUTFUT CONTROL VARIABLES
IPRNT 3 PRINT CONIRDL
IPLOT 0 PLOT COMTIROL
QSCAL o HYDROORAPH PLOT SCALE
SUBBASIN RUMOFF DATA
41 BA SUBBASIN CHARACTERISTICS
TAREA 3 04 SUDBASIN AREA
PRECIPITATION DATA
18 PH DEPTHS FOR 0~PERCENT HYPOTHETICAL STORM
HYDRO-3% . . TP-40 - .. . TP-49 .-
S-NIN I5-MI¥ 6O0-MIM 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
19 40 40 D0 77 30 98.00 110.00 348.00 154 00 194 0D oo .00 0o oo
STORM AREA - 220 DO
11 LS SCS LOSS RATE
STRTL 17.85 INITIAL ABSYRACTION
CRVRBR 74 06 CURVE WMMBER
RIINP 00 PERCENT INPERVIOUS AREA

LOSS RATE VARIABLES FOR SECOGND OVERLAND FLOW ELEMENT




42 UK

413 UK

44 RE

STRIL 17 85 INITIAL ABSTRACTION
CRYNER 74 00 CURVE WUMBER
RTIMF 0D PERCENT IWNPERVIOUS AREA

KINEMATIC WAVE
OVERLAND -FLOW ELEMERT RO 1

L 1250 OVERLAND FLOW LERGTH
] 0100 SLOPE
n 400 ROUGHMESS COEFF1CIENT
PA 61 PERCENT OF I
OXMIN S WIHIMIM WUNBER OF DX INTERVALS
OVERLAND-FLOW ELEMENT MO 2
L 780 OVERLAND FLOW LENOIH
s 0100 SLOPE
L 400 ROUOMMESS COEFFICIENT
PA 38 2 PERCENT (OF SUBBAS
DXMIN 5 MINIMUM WUNBER OF DX INTERVALS

RINEMATIC WAVE
MHAIR CHARNEL

L 1500 CHANMEL LERGTH
S 0080 SLOPE
L 045 CHAMNEL ROUGHMESS COEFEICLENT
Ca 3 04 CONTRINUTIRG AREA
SHAPE TRAF CHAMWEL SMAPE
wD D0 DBOTTOM WiDTH OR DIAMETER
z 40 00 SIDE SLOPR
NOXMIM 2 MINIMUM WMBER OF DX IMTEZRVALS
RUPSTQ RO ROUTE UPSTREAN HYDRUGRAPH

COMPUTED EINEMATIC FPARAMEIERE
VARIABLE TIME STEP
(DI FHOWK 1B A WIMIMM)

ELEMENT ALFHA N DT DX PEAK TIME ToO VOLUME MAXTMM
PEAK CELERITY
(M1N) ) {CMS5) (MIN) (MM (MF3)
PLAME1 75 1 67 28.92 138.93 5 88 965 42 ie1 32 08
PLANME?2 25 1 67 24 51 111 47 5.01 890 86 101.43 (1]
MAIN 37 1 33 7 10 s00 16 9 98 933 22 101 39 120

CONTINUITY SUMMARY (1000 CU-M)-INFLOW= O000E+00 EXCESS= 3I096E+03 OUTFLOW= 3072E+03 DASIHN STORAQGE=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN iz 1 33 an oo 9 98 930 DO 101 30

HYDROGRAPH AT STATION

TOTAL RAIRFALL - 177 18 TOTAL 1LOBS - 75 G5, TOTAL EXCESS - 102 13

PEAK FLOW
4+ (CU WS

- 10

47 RO

48 BA

ir PH

11 LS

43 UK

50 UK

TIME MAXIMUM AVERAGE FLOW
6-BR 24-HR 72-HR 149 S0-HR
(uR)
(CU M-S}
15 50 a 3 1 i
{HM} 56 255 9% 555 100 70 101 248
(1006 CU M) 171 290 a0s6 3oa

CUMULATIVE AREA - 3 04 50 EM
OUTPUT CONTROL VARIABLES

IPRMT 3 PRINT CONTROL
TPLOT 0 PLOT C
0QSCAL L] HYDROGRAFH PLOT SCALE

SUBBASIN RUHOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 4 92 SUBBASIN AREMA

PRECIPITATION DATA
DEPTHS FOR D-PERCENT HYPOTHETICAL STORM

HYDRO-35 . . . . TP-40 . - - TP-49 .
S5-MIR i5-MIN GO-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
19 40 40 o0 77 30 99 DO 110 0D 148 DD 164.00 194 DO [: 1] oo -0g

STORM AREA = 2241 0O
SCS LOBS RATE

SIRTL 17 85 INITIAL ABSTRACTION
CRVMBR 74 00 CURVE MIMBER
RTIMP 01 PERCENT INPERVIOUS AREA

LOSSE RATE VARIABLES FOR SECOMD OVERLAMD FLOW ELEMENMT
ETRIL 17 B5 INWITIAL ABSTRACTION
CRVMER 74 03 CURVE MNBER
RTINP 00 PERCENT INPERVIOUS ARFA

XINEMATIC WAVE
OVERLAND-FLOW ELEMENT RO 1

L 980. OVERLAND FLOW LEROIH
5 0100 SLOPE
] 400 ROUGHWESS COEFFICIENT
PA 59.9 PERCENT OF SUBBASIN
DXMIN S MWINIMUN WIRMBER OF DX INTERVALS

OVERLAND-FLOW ELEMENT Mo 2
660 OVERLAND TLOW LEWGTH

S 0100 SLOPE
N 400 ROUGHNESS COEFFICIENT
PA 48 { PERCENT OF BUBSABIM
DXMIN S MININIM ¥WRBER OF DX INTERVALS

6957E+08 PERCENI ERROR-

10-DAY
oe

SUTIERT

[



+

+

51 RE

KIREMAYIC WAVE
MAIN CHANMEL
L

3000  CHAMNEL LENGTH
s 0080 SLOPE
» r45 CHANNEL ROUOHMESS COEFFICLENT
CA 4 92 COMTRIBUTING AREA
SHAPE TRAF CHAMMEL BHAPE
Wi 00 BOTTOM WIDTH OR DIAMETER
z 40 0C¢ SIDE SLOPE
WOYMIN 2 WINIMOM WRMBER OF UX INTERVALS
RUPSTR YES HOUTE UPSIREAN HYDROGRAPH
L 2 1]
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWM IS A MININUN)
ELEMENT ALPHA H T DX PEAK TIME TO VOLUME
PEAR
(HIN) ) {OHB) [MIN) (Vi)
PLAME 1 25 1 67 26 19 12z 54 11 02 909 83 101 38
PLANEZ 25 1 67 24.68 110 04 9.11 864 22 101 36
NAIN a7 1 23 10 99  10400.33 28.38 909 94 101 34
CONTIMMIITY SUMMARY (1000 CU-M)-INFLOW- 3067E+03 EXCESS- 5011E+03 OUTFLOW» BO40E+03 BASIN STORAGE-

PEAK FLOW

(Cy M-5)

36

57

11

58

59

60

me

TOTAL RAINFALL -

i)

KO

LS

UK

uK

RE

INTERPOLATED TO SPECIFIFD CONPUTATION INTERVAL

MAIN 37 1 33 o oo 28 16 930 00 101 25
-m -an -ee -
HYDROGRAPH AT STATION
177 18 TOTAL LOSS - 75 05, TOTAL EXCESS - 102 13
TINE MAXIMUN AVERAGE FLOW
6-HR 24-HR 72-HR 149 So-HR
(HR)
(CU M-8}
15 50 21 ] 3 1
{MM) 58 333 95 175 180 735 191 201
(1000 CU M) 164 766 anz 806
CUMULATIVE AREA - 7 96 SQ KM
OUTPUT COMTHOL VARTABLES
1PRNT 3 PRINT CONTROL
1PLOT 0 PLOT COWIROL
QSCAL 0 HYDROGRAPH PLOT SCALE
SIBBASIN WUMOFF DATA
SUBBASIN CHARACTERISTICS
TAREA 5 33 SUPBASIN AREA
PRECIPITATION DATA
DEPTHS FOR  D-PERCENT HYPOTHETICAL STORM
HYDRO- 15 . .. . TP-40 e . .- . TP-49 ..
S5-MIM 15-MIN GO-MIN 2-HR 3-HR 6~-HR  12-HR  24-HR  2-DAY 4-DAY  7-DAY
19 40 40 00 77 30 98 00 110 D0 148 00 164 OO0 194 DD [T oo [:T
STORM AMEA - 220 00
SCS LOBS RATE
STRTL 17 85 IMITIAL ABSTRACTION
CRVMER T4 00 CURVE WMBER
RTIMP 00 PERCENT IMPERVIOUS ARFA

LOSS RATE VARIADLES FOR SECOND OVERLAND FLOW ELENENT
ETRIL

17 85 INITIAL ABNSTRACTIOM
CRVNBR 74 00 WAMBER
RTIMP 00 PERCENT INPERVIOUS AREA
EIMEMATIC WAVE
OVERLAND-FLOW ELEMENT MO 1
L 8zn OVERLAND FLOW LEWMGTH
5 0130 SLOPE
L 400 ROUMMESS COEFFICIENT
PA 49 4 PERCENT OF SUNBASIN
DXMIR 5 MNINIMIA MBIBER OF DX INTERVALS
OVERLABD -FLOW ELEMENT MO 2
L a40 OVERLAMD FLOW LEHGTH
] 0130 SLOPE
L] 400 ROUGHMESS COEFFICIENT
PA 50 6 PERCENT OF BUBBASIN
DAMIN 5 MININMM EADBER OF BX INIERVALS
KINEMATIC WAVE
MAIN CHANWEL
L 5000 CHAMNEL LEWGTH
4 0030 SLOPE
N 045 CHANMNEL ROUGHMEES COEFFICIENT
CA 8 33 CONTRINUTING AREA
SHAPE TRAP CHANMEL BHAPE
we 00 BOTIOM WIDTH OR DIAMETER
Z 40 filo ESIDE SLOPE
NDYMIN 2 MIMINOM WIRMDER OF DX INTERVALS
MIPSTO YEE ROUTE UPSTREAM HYDROBRAPH

COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWM 18 A WINTWUAM)

MAXTMUM
CELERITY
(Wps)

or
1 52

84Z24E+00 PERCENT ERROR~

10-DAY
.00
P e Y "‘l
[NGG85



ELEMERT ALFHA N T Dx PEAK TIME TO VOLLME MAXIMUM

PEAK CELERITY
(MIN} (M) (CHE) (MIN) (M} (HPS)
PLANE ] 29 L 67 26 48 136 71 18 33 879.39 101 36 09
PLANE? ’3 1 67 27 07 144 05 18 59 83 91 L i3 a9
MAIN 22 133 15 58 1667 21 274 43 957 18 100 89 1.79
CONTIMUTITY SUMMARY (1000 CU-M)-IWFLOW- 7981E+04 EXCESE~ B4BAE+DI QUTFLOW- B799E+04 BASIN STORAGE~ 2433E+0) PERCENT ERROR- 3

INTERPOLATED TO SPECIFIED COMPUTATION IMTERVAL

MAIN 22 1 33 n by 273 717 260 00 100 88
aam ane ann sam san
HYDROGRAPH AT STATION
TOTAL RAINFALL -~ 177 18, TOTAL LOSE = 75 05, TOTAL EXCESS = 102 13

PEAK FLOW TIME MAXIMUN AVERAGE FLOW
6-HR 24-HR 72-HR 149.50-HR
+ (€U M5} (HR)
(CU W5
+ 274 16 00 217 96 34 16
(. 53 581 94 344 108 201 100 831
(1008 cU W) 4686 8256 764 6R24.

CUMULATIVE AREA - 87 51 SO fM

63 KO QUIPUT CONTROL VARIABLES
TPRMT 3 PRINT CONIROL
IPLOT 0 PLOT COMTROL
QSCAL 0 HYDROGRAFH PLOT SCALE

SUBBASIN RIMOFF DATA

54 BA SUBBASIN CHARACTERISTICS
TAREA 19 41 SUBBASIN AREA

PRECIPITATION DATA

10 PH DEETHS FOR  (O-PERCENT HYPOTHETICAL STORM
HYDRO-315 . [ 12 T T e TP-49 .. aiiaana-
S-MIN 15-MIN 6O-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
13 40 4B 0D 77 30 9B PO 110.00 148.08 164 B0 194 00 80 o0 0B 1]
STORM AREA = 220 0D
11 15 S€5 LOSS RATE
STRTL 17.85 IMITIAL ABSTRACTION
CRVNRR 7¢ 00 CURVE MUNBER
RT1NP 00  PERCENT IMPERVIOUS AREA
LOSS BATE VARIABLES FOR SECOHD OVERLAAD FLOW ELEMEMT
STRTL 17.85 IMITIAL ABSTRACTION
CRVERR 74.00 CURVE IRMBER
RTIMP 00 PERCENT INPERVIOUS AREA
EINEMATIC WAVE
&5 UK OVERLAND-FLOW ELEMENT MO 1
L 1340  OQVERLAMD FLOW LEWATH
s 8030 SLOPE
E] 400 ROUGHINESE COEFFICIENT
PA 48.8 PERCEWNT OF SUBBASIN
DXNIR 5 MWININOM WUMBER OF DX INTERVALS
£6 UK OVERLAME-FLOW FLEMENT WO, 2
L 1400 OVERLAND FLOW LERCGTH
8 0030 SLOPE
N 400 ROUGHMESS COEPFICIENT
PA 51 2 PERCEMT QO SUBSASINM
DXMIN 5 MINIMUN WUMBER OF DX INTERVALS
KIMEMATIC WAVE
67 RK MAIN CHANNEL
L 7100 CHAWNEL [EROTH
s 0080 BLOPE
) 045 CHANWEL ROUGHNEER COEFYICIENT
CA 19 41 COMIRIMITING AREA
SHAPE TRAF CHAMMEL SHAPE
wD 00 BOTTOM WIDTH OR DIANETER
z 4l p® SI1DPE SLOPE
NDXMIN 2 MIMIMOM WUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAN HYDROOGRAPH
(2 2]
COMPUTED EINEMATIC PARAMETERS
VARIAPLE TIME STEP
{PT SHOWN IS A WIRIMIN)
ELEMERT ALPHA ] T 17 4 PEAK TINE 10 VOLUME WA T
PEAK CELERITY
(MIN) (M) {CME} (M1N) (MM} (MPE)
PLANE 1 14 1 67 27 85 78 85 18.61  1204.95 161.11 05
PLAME? 14 1 67 27 N 77.89 18.98  1226.D1 191 o8 .95
MAIN 37 133 23 87 7367 414 36.64 1231 43 101 03 1.66
CONTINUITY SUMNARY (1000 CU-M)-INFLOW= O0O0DE+00 EXCESS~ _1977E+04 OUIFLOW=- 1955E+04 BASIN STORAGE= 1416E+02 PERCERT ERROR- 4
INTERPOLATED TO SPECIFIED COMPUTIATION INTERVAL
MAIN 37 1 33 L] 36.62 1230 00 101 03

wma aum ean wea LT L f] !ﬂl ":: 8 6



+

+

TOTAL RAINFALL -

PEAR ELOW
(Clt M-8)

37

70 KO

T B

10 PH

il LS

72 UK

73 UK

74 RK

CONTIRUITY SUMMARY (1000 CU-M)-INFLOW=-

TIME
(HR)

HYDROGRAFH AT STATIOM

177 18 TOTAL LOSS =» 75 05. TOTAL EXCESS = 102 13
HAXIMUM AVERAOE FLOGW
6-HR 24-HR T2-HR 149 SO0-HR
(CY M-S}
z2p S0 34 20 ? 4
(WM} 37 681 a7 317 99 423 100 976
{1000 CU M} 731 1695 1930 196D.
CUMULATIVE AREA - 19 41 5Q KK

OUTFUT CONTROL VARIABLES

IPRET 3 PRINT CONTIROL
IPLOT 0 PLOT CONYROL
QSCAL n HYDROGRAPH PLOT SCALE

SUBBASIN RUNOEF DATA

SUBBASIN CHARACTERISTICS
TAREA 15 48 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 . TP-49 . . -49
5-HIR 15-NIN SO0-MIN 2-HR 3-HR &-HR 12-HR 24 -HR 2-DAY 4-DAY 7-DAY
19 40 40 0D 77 30 98 00 110 00 148 60 164.00 194.00 .00 .00 oo
STORM AREA = 220 0@
S¢S LOBS RAIE
STRTL 17 8% IRITIAL ABSTRACTION
CRYMBR 74.00 CURVE WMRBER
RTINP 00 PERCENT INPERYVIOUS AREA
LOSS RATE VARIAPLES FOR SECOND OVERLAND FLOW ELEMENT
STRIL 17 8B5S IMITIAL ABSTRACTION
CRVHBR 74 0D CURVE WNBER
RIINP 00 PERCEAT INPERVIOUS AREA
TINEMATIC WAVE
OVERLAMND-FLOW ELFMENT WO 1
L 440. OVERLAND FLOW LENGTH
s 0200 SLOPE
M 400 ROUGHMESS COEFFICIENT
BA 24 3 PERCINT OF SUBBASIL
DPXMIN 5 MINIMUM NUMBER OF DX IHTERVALS
OVERLAND -FLOW ELEMENT WO 2
L 1380 OVERLAND FLOW LENGTH
5 0200 SLOPE
N 400 ROUGHMESE COEFFICIENT
PA 75 7 PERCENT OF
DXMIN 5 MINIMUNM WUMBER OF DX INTERVALS
RINEMATIC WAVE
MAIM CHAMNEL
L a500 CHAWNEL LEMOTH
s 0830 SLOPE
N 045 CHANSEL ROUGHMESS COEFFICIENT
CA 15 48 CONTIRIMUTING AREA
SHAPE TRAP CHANNEL BHAPE
WD 00 BGTION WIDTH OR DIANETER
Zz 40 00 RIDE SLOPE
WDXMIR 2 MININUN NUMBER OF DX INTERVALS
RUEETQ ¥YES ROUTE UPSTREAM HYDROOGRAPH
-EN
CONPUTED KINEMATIC PARAMETERS
VARIARLE TIME STEP
{UT SHOWME IS A NINIMIM)
ELENMENT ALPHA o T [1).4 PEARK TIME TO VOLIME
PEAK
(WIR) L)) (CMS) (MIN) (M)
PLANE L 35 1 b7 16 57 88.03 24 51 787 .31 101.61
PLARE?2 5 1 67 29 74 197 21 43 79 ap7 40 1Dt 26
MAIN 22 1 33 27 03 2125.70 72 56 973 51 iper 81

1953E+04 EXCESS- 1S77E+04 OUIFLOW= 3I5)5E+04 BASIN STORAGE=

INTERPOLATED TO SPECIFIED COMPUTATIGN INTERVAL

MAIH 22 133 EL T} 72 10 99q o 100 78
LE 2 ] ase == -nE el
HYDROGRAPH AT STATION
TOTAE RAINFALL - 177 16. TOTAL LOSS « 75 D5. TOTAL EXCESS - 10z 13
PEAE FLOW TIME NAXTMUN AVERAGE FLOW
6-HR Z4-HR 72-HR 149 SO-HR
+  {CU WS {HR)
(CB M-5)
. 72 16 S0 63 36 13. 7
(M) 38 881 B9 133 99 518 100 725
(1000 cU M) 1357 3110 3472 3514
CUMULATIVE AREA - 34 689 S5Q FM
77 KO OQUIPUT CONIROL VARLABLES

" 10-DAY
T

MAXIMUM
CELERITY
(MPS)

09
il
13

44908E+01 PERCENT ERROR~

]



JPRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONIROL

QSCAL e} HYDROORAPH PLOT SCALE
SUBBASIN RUNOFE DATA

78 BA SUBBASIN CHARACTERISTICS
TAREA 12 89 SUBBASIN AREA

PRECIPITATION DATA

10 PH DEPTHS FOR 0~PERCENT HYPOTHETICAL STORM
HYDRO-35 - TE-40 - - . . TP-a9 .. .
5-MIM 15-MIN 60-MIN 2-HR I-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
19 40 40 oo 77 30 9p 00 110 0O 148 0D 164 DO 194 00 an Do L1} oo
STORM AREA - 220 00
11 LS SCS LOSS RAIE
SIRTL 17 85 INITIAL ABSIRACTIION
CRYNBR 74 00 CURVE MUMPER
RTINP 00 PERCENT IMPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOND OVERLANMD FLOW ELEMENT
SIRTIL 17 85 INITIAL ABSTRACTION
CRVWER 74 DD CURVE WMPER
RTINP 0 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
79 UR OVERLAND-FIOW ELEMENT HO 1
L 750 OVERLAMD FLOW LENGTH
8 0100 SLOPE
N 400 ROUGHWMESS COEFFICIENT
PA 31 9 PERCENT OF SUBBAERIN
DXMIN 5 MIMINA WIMBER OF DX INIERVALS
BO UK OVERLAND -FLOW ELEMENT WO 2
L 1596 OVERLAMD FLOW LEMOTH
5 ai00 S1LOPE
H 400 ROUGHMESS COEFFICIENT
PA 658 1 PERCINT OF BUBBASIN
PXMIN 5 MINIMUMW WOMBER OF DX INTERVALS
EINEMATIC WAVE
a1l RK MAIN CHANMEL
L 5500 CHANNEL LENOTH
] .0880 SLOPE
] 045 CHAMNEL ROUGHMESS COEFFICIENT
CA 12 B9 CONTIRIDUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .06 POTIOM WIDIH OR DIAMETIER
z 40 00 SBIDE SLOPE
WDXNIR 2 MINIMUM WARER OF DX INTERVALS
HUPSTQ NQ ROUTE UPSTREAN HYDRCORAPH
113
COMPUTED KINENATIC PARAMETERS
VARIABLE TIME BTEP
(DT SHOWM 18 A MININUM)
ELEMENT ALPHA M T mx PEAK TINE TO VOLUME MAXIWMM
PEAK CELERITY
(MIN) ™) (cMB) (NIH) () {urs)
PLANE L 25 1 67 27 .64 125.04 18 00 8a7.19 101 30 08
PLAME? 25 1 67 30 a0 159 05 22.98 1833 92 101 21 o8
MAINW ER 1 33 18 57 1833 93 35.43 944 72 101 21 1 65
CONTINUITY SUMMARY (1000 CU-M)-INFLOW= QO000DE+D0 EXCESS= 1313E+04 OUTFLOW= 1300E+04 BASIN STORAGE- 4098E+01 PERCEMT ERROR~ -8
TINTERPOLATED TO BPECIFIED COMPUTATION IHTERVAL
MAIN 37 i 33 30 oo 35 35 930 00 101 24
£ 2 2 ] LI -am ane ata
HYDROGRAPH AT STATION
TOTAL RAINFALL - 177 18, TOTAL LOSS = 75 05, TOTAL EXCESE - 10z 13
PEAK FLOW TIME HAXIMUN AVERAGE FLOW
6-HR 24-HR 72-HR 149 SD-HR
+ (CU Wrs) (HR)
{CU WrS)
+ In 15 50 30 14 5 2
o) 58.957 93 826 100. 449 ir1. 189
{1000 CU MW} 657. 1209 1295 1304
CIMULATIVE AREA - 12 89 B) KM
#6 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT COMIROL
IPLOT n PLOT CONTROL
QSCAL 13 HYDROGRAPH PLOT SCALE
SUBBASIN MNOFF DATA
B7 BA SUBBASIN CHARACIERISTICS
TAREA 5 28 SUDBASIN AREA
PRECIPITATIION DATA
10 PH DEPTHS FOR 0-PERCEMT HYPOTHETICAL STORM
HYDRO-35 - TP-40 . . TP-49 . -
S-HIN 15-MIN 6GO-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
19 40 40 nD 77 30 YR 00 110 oy 1480 0D 164.00 194 OO0 a0 of oo on

STORM AREA - 220 DO
11 LS SCS LOSS RATE

-
pY

HSERRCE.



*

*

STRTL 17 85
CRVNBR 74 GO
RTIMNP oo

INITIAL ABSTRACTION
CURYE WUNBER
PERCENT IMPERVIOUS AREA

LOSS RATE VARIABLES FOR SECOMD OVERLAND FLOW ELEMENT
S

17 85
74 DD
no

CRVHDER
RTINP

KIREMATIC WAVE

IRITIAL ABSTRACTIION
CURVE NUKPER
PERCENT IMPERVIOUS AREA

a8 UK OVERLAND-FLOW ELENENT WO 1
L 750 OVERLAND FLOW LENGTH
1 @130 SLOPE
] 480 ROYGHRESS COEFFICIENT
PA 42 4 PERCENT OF SUDPBASIN
DXMIN S MINIMM WMIMBER OF DX INTERVALS
59 UK OVERLAND-FLOW ELEMENT ¥0 2
t j L1 OVERLAND FLOW LEMNOTH
8 0130 SLOPE
H 400 ROUSHMEES COEFFICLENT
PA 57 6 PERCENT OF BUBBASIN
DEMIN 5 MININUM HAMBER OF DX INTERVALS
RIREMAYIC WAVE
ap RK MAIN CHAMNSTEL
L Jobo CHAMNEL LENGTH
S 8030 SLOPE
L 045 CHAMMEL ROUHMWESE COEFFICIENT
CA 5 20 CONIRIBUTING ARFEA
SHAPE TRAP CHANNEL SHAPE
wD .08 BOTTOM WIDIH OR DIAMETER
Z 40.08 SIDE SLOPE
HDXMIN 2 MINIMM MEAMER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH
=ns
COMPUTED KIMNEMATIC PARANETERS
VARIABLE TIME SIEP
{DT SHOWN IS A WINIMIM)
ELEMENT AL PHA M Y DX PEAK TIME 10 VOLIME
PEAK
(MIN) (M) (CMS) (MIN) {NM)
PLANE 1 29 i1 67 24 b2 125.04 10 35 B63.66 101 36
PLANE2 29 1 &7 27.27 144.33 12 06 %16 69 101.323
MAIN 22 1 33 11.41 1000 33 121 71 978 37 ino.ze
CONTINUITY SUMMARY (1000 CU-M)-INFLOW~ 4B02E+04 EXCESS- 5377E+03 OUTFLOW= 5329E+D4 BASIN STORAGE-

INTERPOLATED 10 SPECIFIED COMPUTATION IMTERVAL

MAIN 2z 133 30.00 121 29 390 00 100 77
-=w *88 - w [ 12 ] aps
HYDROORAPH AT STATLOW
TOTAL RAINFALL - 177 18, TOTAL LOSS « 75 85, TOTAL EXCEES = 102 13
PEAR ¥LOW TIME MAXIMIRM AVERAGE FLOW
6-HR 24-HR 72-HR 149 50-HR
(CU Ms3) {HR)
(CU u-8)
121 16 S0 104 56 20 10
[vM) 42 514 90 464 99 675 100 716
{1000 CU M) 2256 4800 5299 5344.
CUMULATIVE AREA - 53 06 50 KN
%3 EO OUFTPUT CONTROL VARIABLES
IPRAT 3 PRINT CONTROL
1PLOT 0 PLOT COWIROL
OSCAL 0 HYDROGRAPH PLOT SCALE
SUBBASIN RIMOFE DATA
94 BA SUBBASIN CHARACTERISTICS
TAREA 14 94 SUBBASIN AREA
PRECIPITATION DATA
10 PR DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 . - . - cen .. -
S-MIN 15-WIN 6O-MIN 2-HR 3-HR 6-HR 12-HR Z4-HR 2-DAY 4-DAY 7-DAY
1940 40 oo 77 30 9B 0D 110 00 148 00 164 00 194 OO 00 on ob
STORM AREA - 220.00
11 LS SCS LOBS RATE
BIRTL 17 B5  1IRITIAL ABHTRACTION
CRVHER 74 00 CURVE WUMBER
RTINP 00 PERCENT INPERVIOUS ARFA
LOES RATE VARIABLES FOR SECOND OVERLAMD FLOW ELEMENT
STRTL 17 85 INITIAL ABSTRACTION
CRVYNER 74.00 CURVE WUMBER
RTIMP 60 PERCENT IMPERVIQUS AREA
CINEMATLC WAVE
a5 ux OVERLAND -FLOW ELENENT WO 1
L 186D. OVERLAMD FLOW LEWGTH
5 0806 SLOPE
0l €00 ROUGHNESS COEFFICIENT
PA 74 B PENCENT OF SUBBASIN
DXMIN 5 MWIMIMUM MUMBER OF DX INTERVALS
96 UR OVERLAND -FLOW ELENENT W0. 2
L 630 OVERLAND FTLOW LEWGTH
5 DBDD  BLOPE

WAXIWM
CELERITY
(MPS}

[il]
09
1.46

1575E+01 PERCENT ERROR-

" 10-DAY
0o

(0589

-2



a7

CONTIMUITY SUMMARY (1000 CU-M)-INFLOW= GCODOODE+D0 EXCESS~ 1522E+04 OUTFLOW- 1509E+D4 BASIN STORAGE~ 1364E+01 PERCENT EFRROR-

PEAK FLOW

+  (CU WE)

*

100

1a1

t0

Bl

102

103

104

RK

L] 400 ROUGHNESS COEZFFICIENT
PA Z5 2 PERCEWI OF SUPBASIN
DIMIN S MINIMIM MUMBER OF DX 1MIERVALS

EIRENATIC WAVE
MAIN CHANNEL

L 6000 CHANNEL LERGTH
s o080 SLOPE
] 045 CHAMNEL ROUGHMESS COEFFICIENT
CA 14 94 COMTRIBUTING AREA
SHAPE TRAP CHAMMEL BHAPE
WD 00 BOTTOM WIDTH OR DIAMEYER
4 40 90 SI1DE SLOPE
NDXMIN 2 MWININOM BUMBER OF DX INTERVALS
RUPST(Q NO ROUTE UPSTREAN HYDROGRAPH

ane
COMPUTED KIMEMATIC PARAMETERS
VARIABLE TIME BTIEP
(DT SHOWW IE A MININUN)

ELEMERT ALPHA M DT DX PEAK TIME TO VOLUME MAXTMUM
PEAK CELERITY
(WIN) ) (cHs) (uIs) (o) (WPS)
PLANE) Ti 1L 67 29 40 372.12 51 5} B867.83 101.22 .21
PLANT2 71 1L 67 12 55 126 04 28 31 76B8.76 101.75 17
MAIN 37 t 33 17 56 Z000.66 64 45 6. 76 o1 32 1.91

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN a7 133 i0 o0 64 44 a70_-00 101 22

e [ 2 2] mem LY T

HYDROOGRAPH AT STATIOR

TOTAL RAIWMFALL - 177 18. TOTAL LOSS = 75 05. TOTAL EXCESE - 102 13

64

KO

BA

LS

UK

UK

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 7Z-HR 149 SO-HR
(HR)
(CU M-8y
14 50 45 17 6. 3.
(M) €5 171 98 086 100 911 101 160
(1000 CU M) a74 1465 1508. 1511

CUMULATIVE AREA - 14 94 80

OUTFPUTI CONTROL VARIABLES
IPRET

P 3 PRINT COWIRDL
IPLOT 0 PLOT COMIROL
QSCAL 0  HYDROORAFHM PLOT SCALE

SUBBASIN RUHOFF DATA

SUPBASIN CHARACTERISTICS
TAREA 7 52 SUBBASIN AREA

PRECIPITATION DATA
DEFTHS FOR 0-PERCENT HYPFOTHETICAL SETORM
HYDRO-35 P-48 - - TP-49
5-MIN 15-MIN G6D-MIN 2-RR 3-HR &-HR 12-HR Z4-HR 2-DAY 4-DAY
STOBN ARFA - 220 00
BC5 LOSS RAITE

STRIL 17 B5 [IMITIAL ABSTRACTION
CRVMEBR 74 00 CURVE WMPER
RTINF 00 PERCENT IMPERVIOUS AREA

LOSS RATE VARIABLES FOR SECOND OVERLAND TLOW ELEMENT
SIRTL 17 85 IRITIAL ABSTRACTION
CRVMEBR 7¢ 00 CURVE WNMBER
RTIMP 00 PERCENT INPERVIOUS AREA

EINEMATIC WAVE
OVERLAND-FLOW ELEMENT WO 1
L AFt  OVERLAND FLOW LENGTH

s 0300 SLOPE
L] -400 ROUGHMEBS COEFFICIENT
PA 24 3 PERCENT OF SURBASIN
DXNIN 5 MINIMUM WUMBER OF DX INTERVALS
OVERLAND-FLOW ELEMENI WO 2
L 800  OVERLAMD FLOW LENGIH
s 0308 SLOPK
N 400 ROIXEMESS COEFFICIENT
PA 75 7 PERCENT OF SUBBASIN
DXMIN 5 MWINIMIUW HUMBER OF DX INTERVALS

RINENATIC WAVE
MAIN CHAMNWEL

£ 4500 CHAMNEL LENOTH
s 0068 SLOPE
N 045 CHAWEL ROUGHMEES COEFFICIENT
CA 7 52 COWIRIBUTIRG AREA
SHAFE TRAP CHAMWEL SHAPE
WD 00 BOTTOM WIDTH OR DIAMETER
Z 40 98 SIPE SLOPE
HEXNIN 2 MINTMM WRBER oF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAN HYDROORAFH
ean G ‘
COMPUTED KIMEMATIC PARAMENTERS ~

VARIABLE TIME STEP

7-DAY 10-DAY
1940 40 G0 77 30 98 0O 110 8P 148 0O 164.00 194 OO .00 an .00 .0p

‘o’

s

D

e 2

)

.
lte



TONLIYWIITY SUMMARY {1009 C-WM) THFIOW-

15086E 114

FYCESS-

TNTERPOLATED TO SPECIFLED

Lolly 40

7659E-03 OUTE

LOW=

H71 49

g1 11

2264E+04 BASIN STORAQE-~

COMPUTATION THIERVAL

709 1E+Q0 PERCENT ERROR-

MAIN 32 1 33 30 DO 99 14 87D 0O 101 19
EL L] LT LI X ] a8 LL L]
HYDOOADADH AT STATION
TOTAL RAINFALL = 177 18, TOTAL LDSS ~ 75 05, TOTAL EXCESS - 102 13
PEAX FLOW TIME MAXIMUM AVEBAGE FLOW
6-HR 24-HR 72-HR 149 S0-HR
+ (O3 M-S) (HR)
{cU M-8)
. 99 14 50 (1] 25 9 4
(MOt} &4 976 98 075 100 . 894 1601 139
{1000 cU W) 1459 2203 2266 2272
CUMIJLATIVE AREA - 22 46 50 KM
109 Ko OUTPUT COMTROL YARIABLES
IPRNT 3 PRINI COMTROL
IPLOT 0 PLOT COMIROL
QSCAL 0  HYDROGRAPH PLOT ECALE
SUBBASIN RUROFF DATA
110 BA SUBBASIM CHARACTERISTICS
TAREA 3 67 SUBBASIN AREA
PRECIPITATION DATA
10 PH PEFTHS FOR O-PERCEWT HYPOTHETICAL STORM
HYDRO-35 . TP-40 . . ees .- TP=-49 -
5-MIH 15-MIN GO0-MIN 2-HR I-mm 6-HR 12-HR 24-HR 2-BAY 4-DAY 7-DAY 10-DAY
19 40 40 GO 77 30 38 00 110.00 148.400 164.00 194 0O op [1]1] [:1:} oo
STORM ARFA = 720 OC
11 LS SC5 LOSS RAIE
STRIL 17 85 INITIAL ABSTRACTION
CRVEBR 74 0) CURVE MANBIR
RTIWP o0 PERCENT IMPERVIOUS AREA
LOSS RATE VARIABLES FOR BECOND OVERLAMD FLOW ELENENT
STNTL l? 85 IMITIAL ABSTRACTION
CRYNEBR .00 CURVE WMEER
RTINP 09 PERCENT IMPERVIOUS AREA
RINEMATIC WAVE
111 UK OVERLAND-FLOW ELEMENT RO 1
L 1158 OVERLAND FLOW LENGIH
5 0130 SLOPE
o 400 ROUGHMESE COKFFICIENT
FA 63 4 PERCENT OF BUBBASIW
DXMIN 5 MNINTMUM WUMBER OF DX INTERVALS
112 UK OVERLAMD-FLOW ELENEWT RO 2
L 670. OVERLARD FLOW LEWOTH
s 0130 SLOPE
R 400 ROUGHMMESS COEFTICIENT
PA 36.6 PERCEMT DF BUBBABIR
DXMIN S MNININUN WIMPER OF DX INTERVALS
RINEMAIIC WAVE
113 RE MAIH CMARNEL
L 2000 CHANMEL LEWOTH
s 0030 BLOPE
L) 045 CHAMMEL ROUMEESE COEFFICIENT
CA 3.67 COMTRIBUTING AREA
SHAPE TRAF CHATNEL BMAPE
WD D0 PBOTTON WIDTH OR DIAMETER
z 40 D0 BIDE SLOPE
NOXMIN 2 MININUGH WUMBER OF DX INTERVALS
RUPSTO YES ROUTE UPSTREAN HYDROGRAFH
ass
COMPUTED EIWENATIC PARAMETE
VARIANLE TINE STEP
(DT SHOWN 15 A MININOM)
ELENENT ALPHA M BT 124 PEAK TIME TO YOLIME MAXTMUM
PEAK CELERITY
(NIR) (M} (CMS) (MIN) (i) (MPS)
PLANEL 29 1 67 30 00 165.77 B 43 915.72 101 23 [1}:]
PLANEZ2 29 1867 26 93 134 04 & 50 849,45 101 29 o8
WAIN 22 1 33 5.52 656 B89 488 0t 943 22 100.77 Z 0S

CONTIRUITY SUMMARY (1000 CU-M)-INFLOW=- 1638F+05 EXCESS= 3738E+03 OUTFLOW~ 1674E+05 BASIN STORAGE= ,1622E+01 PFRCENT ERROR= -1

INTERPOLATED TO SPECIFIED COMPUIATION INTERVAL

MAIN 22 133 30.00 485.95 960.00 100 76



=-=s aAnm ee (2] e

HYDROGRAPH AT STATION

TOTAL RAINFALL = 177 18, TOTAL LOSS - 75 05. TOTAL EXCESS - 102 13
PEAK FLOW TINE MAXTMIA AVERAGE FLOW
&-HR 24-HRA 72-HR 149 SG-MR
s (CU M-S) {HR)
U K-5)

+ 486 16 08 390 180 A4 a1
(ML) 50 445 33 342 33 agg 100 707

(1000 CU M) 8417 15560 16668 16788.

CUMULATIVE AREA -~ 166 70 SQ KM

116 KD OUTPUT CONTROL VARIABLES
iPRET 3 PRINT CONTROL
IPLOT 0 PLOT COMWTROL
QSCAL 0  HYDROGRAFH PLOT SCALE

SUBBASIN RUNOEF DATA

117 BA SUBBASIE CHARACTERISTICE
TAREA 6 44 SUBBASIN AREA

PRECIPITATION DATA

10 FH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 TP-40 . . TP-49
S-NIN 15-WIH 6O-MNIN 2-HR 3-HR &-HR 12-HR 24-HR 2-BAY 4-DAY 7-DAY 10-DAY
1% 40 40 oo 77 30 99 00 110 00 148 00 164 OO0 194.00 oo an (1] oo

STORM AREA - 220.00

| A SC8 LOSS RATE
STRIL 17 85 IWITIAL ABRSIRACTION
CRYHBR 74 00 CURVE WMUMBER
RTINY 00 PERCERT IMPERVIOUE AREAM

LOSS RATE VARIABLES FOR SECOND W!RL“D FLW ELEMENT
STRIL 17 85 IMITIAL ABSTRACT

CRVMBR 74 00 CURVE WMBER
RTIMP 00 PERCENT INPERVIOUS AREA
KINEMATIC WAVE
118 UK DV!!LNID FLOW ELENENT NO 1
490 OVERLAND FLOW LEMGTH
S 8560 BLOPE
N 400 ROIMBEMESS COEFFICIENT
PA 30.5 PERCENT OF SUBBAEIR
DXMIN S MINIMUNM MMWPER OF DX IWIEHRVALS
119 UK OVERLAND-FLOW ELENENT Mo. 2
1120 OVERLAND FLOW LENOTH
5 0500 SLOPE
N 400 ROUMNESS CORFFICIENT
PA 69 5 PERCENT OF SURDASIN
DXMEIN 5 MINIMUM WOMBER OF DX INIERVALS
CIREMATIC WAVE
120 RK MAIN CHADMEL
L 4000 CHAMMEL LEWGTH
s 0100 BLOPE
o 045 CHAMMEL ROUGHMEER COEFYICIEWT
CA 6 44 CONTRIBUTIWG AREA
SHAPE TRAP CHAMNEL SHAFE
WD 08 BOTTOM WIDTH OR DIAMETER
Z 40 p0 S1DE SLoPE
NDXMIM 7 MINIMM MMBER OF OX INTERVALE
RUPSTQ WO ROUTE UPSTREAN HYDROGRAFH
-
COMPUTED KINEMATIC PARAMETERS
VARIADLE TIME BTEP
(DT BHOWN IS A MINIMUM)
ELEMEWT ALPRA . T 1.4 PEAR TIME TO VOLUNE MAXTWNIM
PEAK CELERITY
(MIH) (M) {CMS) (N18) (MM) (PSS}
PLANE1L -56 1.67 12 42 9e.03 14.04 779.60 101 76 12
PLANE?2 56 1 67 23 P4 224.07 23 D6 825.58 1b1 36 16
MWATN -41 .33 1z 73 1333.77 33 @z 824 74 101 48 1.76

CONTINULITY SUNMARY (1000 Cu-M)-INFLOW- OODDE+DB EXCESS- &6559E+03 OUTFLOW- .6514¥+03 BASIHN STORAGE= 4270F+00 PERCENT ERROR-

IHTERPCLATED TO SPECIFIED COMPUTIATION IWIERVAL

WAIN 11 1 33 30 00 32 63 810 00 101 47
s cas sas s ana
HYDROGRAPH AT STATIOM
TOTAL RALHFALL = 177.19. TOTAL LOSR - 75 03, TOTAL EXCERS - 102 13

PEAY. FLOW TinE MAXIWUN AVERADE FLOW
6-HR 24-HR 72-HR 149 50-HR
(T WSS) (1R}
{CU W-S)
¥ N 13 50 21 7 3 1.
(M) &8 780 a9 227 101 250 101.41%
{1000 TU W) 443, 539 852 853

nH00ap

CIMBILATIVE AREA - 6 44 S0 XM

123 RO OUTPUT CCITROL VARIABLES
2 PRINT CONTROL



+

+

124 BA

10 PH

11 (8

125 UK

126 UK

127 RK

1P10T 0 FPLOT CORIROL
QSCAL o HYDROGRAPH FLOT SCALE

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 8 85 SUBBASIN AREA

PRECIPITATION DATA

DEFTHS FOR O-PERCENT HYPOTHETICAE STORM

HYDRO-235 TP-40 B TP-49 -
S-MIN 15-MIN GO-MIM 2-HR 3-HR c-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
19 40 40 0O 77 30 98 00 110 00 14F 2D 164 DD 194 DO -oo oo .o a0

STORM AREA - 220 On
8CS LOSS RATE

STRIL 17 85 [IMITIAL ABSTRACTIOM

CRVEER 74 00 CURVE WMBER
RTIKFP 00 PERCENT INPERVIOUS AREA
LOGSS RAIE VARIABLES FOR SECOMD QVERLANMD FLOM ELEMENT
STRTL 17 A5 IMITIAL TOM
CRVEER 74.0n CIFRVE WRMBPER
RTINP 80 PERCENT INPERVIOUS AREA
RINEMATIC WAVE
OVERLAND-FLOW ELEMENT RO 1
L 91D OVERLAND FLOW LEMGTH
s 8360 BLOPE
L 400 ROUGHMESS COEFFICIENT
PA 51 5§ PERCENT OF SUBBASIN
DXMIN 5 IIIIM WRDPER OF DX INTERVALS
OVERLAND-FLOW ELEMENT NO
L 260 mnubm FLOW LENOTH
S 0300 SLOPE
N 400 ROUGHMESE COEFFICIENT
PA 48 5 PERCENT OF SUBDBASIN
DXMIN 5 MNINIMM MUMBER OF DX INTERVALS
RINEMATIC WAVE
MAIN CHANMET
L 5000 CHAWNEL L[EZNGIH
s -gosd  SLOPE
¥ 045 CHANEL ROUGHNMESS COEFFICIENT
CA 8 85 CONIRIBUTING AREA
SHAPE TRAP SHAFE
D 00 BOTTOM WIDTH OR DIAMETER
Z 40 D00 SIDPE SLOPE
RDXMIN 2 MINIMUM WOMBER OF DX INTERVALS
RUPSTQ YES ROUTF UPETREAM HYDROGRAPH
ane
COMPUTED KIMEMATIC PARMMETERS
VARIABLE TIME STEP
{DT SHOWM 15 A MINIMUM)
ELEMENT ALFHA ] T DX PEAK TIME TO VOLUME MAXTIMIM
PEAK CELEZRITY
(MIN) (M) (CM5) (MIN) (WM} (NPS)
PLANE1 43 1 67 24 73 182 06 23 07 832.33 101 32 12
PLARE 2 43 L 67 23 68 172 06 22 20 B24._40 101 37 i2
MAIN 37 1 33 14.41 1667 21 75 64 854 81 102 43 193

CONTINUITY SUMMARY (1008 CU-N)-INFLOW= &508E+03 ENCESS- _5013E+03 OUTFLOW- 1546E+04 BASIN STORARGE=~

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 7 1 33 30 oo 74 74 870 00 101 46

naw LT ] aag L1 1}

HYDROOGRAPH AT STATIGH

10TAL RAINFALL - 177 18. TOTAL LOSS = 75 05. TOTAL EXCESBS - 102.13

PEAT FLOW
{CU M-8§)

%

130 KO

£31 BA

10 PH

it LS

TIME HWAXIMM AVERAGE TFLOW
6-HR 24~-HR 72-HR 149 50-HR
(HR)
(U W)
14 S0 48 17 6 3.
[MM) &7 193 98 776 i01 203 101 412
(1000 CU W) 1027 1510 1547 1551

CUMULATIVE AREA = 15 29 5Q N

OUTPUT CONTROL VARIABLES

IPEaT 3 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 8  HYDROORAPH PLOT SCALE

SUBBASIN RUMOFF DAIA

SUBBASIN CHARACTERISTICS
TAREA 19 &0 SUBBASIN AREA

PRECTRITATION DATA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM

HYDRO-35% - TP-40 - - P .- TP-49
5-MIN 15-MIN 60-MIM 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
19 40 40 00 77 3n 98 00 11D DD 149 DO 164 OC 194 GO oo oo oo

STORM AREA - 220 00

SCS LOSS RATE
STRIL 17 85 INITIAL ABSTRACTIOR

B8552E+00 PERCENT ERROR=

.ll.l—DAY

07193



CRVYNER 74 00D CURVE WUKBER

RTINP 00 PERCENT INPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOND OVERLARD FLOW ELEFMENT
STRIL 17 85 IMITIAL ASSTRACTION
CRVNBR 74 00 CURVE NUMBER
RTIMP 00 PERCENT INPERVIQUS AREA
KISEMATIC wWAVE
132 UK OVERLAND-FI.OW ELEMENT HO 1
L 700 OVERLAND FLOW LENGTH
S 0130 SLOPE
H 400 ROUOHMESS COEFFICLIENT
PA 37 9 PERCENT OF SUBBASIN
DAMIN 5 MWINIMIM WINBER OF DX INTERVALS
1313 UK OVERLAMND-FLOW ELENENT WO 2
L 1280 DVERLAND FLOW LENGTH
S 0130 SLOPE
o 400 WHMEMEEE COEFFICLENT
PA 62 1 PERCENT OF SUDBASIN
DXMIN 5 MINIMIN WUMBER OF DX INTERVALS
KINEMATIIC WAYE
134 RK WAIR CHANMEL
T 9500 CHANNEL LENOGTH
s 0030 SLOPE
] 045 CHAMNEL ROUGHMESS COEFFICIENT
CA 19 60 COWNTRIBUTING AREA
SHAPE TRAPF CHRAMNEL SHAPE
wD 00 BOTTOM WIDTH OR DIAMETER
z 40 90 SIDE SLOPE
NDXMIN 2 MINIMEM WIBBER OF DX INTERVALS
RUPST(Q HO ROUTE UPSTREAM HYDPROORAPH
-
CONPUTED KINEMATIC PARAMEYERS
VARIABLE TIMRE STEP
(DT SHOWH I5 A MINIMIN)
ELEMENT ALPHA M nT 14 PEAK TINE TO VOLUNE MAXTMUM
PEAK CELERITY
{MIH) M) (eus) (MIN) (MM) (WES)
PLARE 1 z9 1 67 25 37 130._04 331 83 B70.43 101.40 .09
PLANEZ 29 1 67 2% 6B 160.05 41 12 238.54 101.31 09
WAIN 22 1 33 3n.od 2375.78 64.32 96%.24 101.22 1 30

CONTINUITY SUMMARY (1000 CU-M)-INFLOW= QO000E+00 EXCESS= 1996E+04 OUTIFLOW= .1977E+04 BASIN STORAGE= .4511E+01 PERCERT ERROR-

INTERPOLATED TO SPECIFIED CONMPUTATION INTERVAL

MAIN 22 133 o o0 63 62 960 00 101 16

HYDROGRAPH AT STATION

TOTAL RAINFALL « 177 18, TOTAL LOBE - 75 05, TOTAL EXCESS - 102 13
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149 SO-HR
+ [CU W/5} (HR}
(CU M-B)
B 64 16 00 s0. 22 8 1
(M) 54 8O0 95 919 100,561 101 103
(1000 cvu W) 1076 1862 1971 1982

CUMULATIVE AREA - 19 &0 S0 KM

139 KO OUTPUT CONTIROL VARIABLES
TPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONIROL
OSCAL 0 HYDROGRAPR PLOT SCALE

SUBBASIN RUMOFT DATA

140 BA SUBPASIN CHARACTERISTICS
TAREA 4 11 SUBBASIN AREA

PRECIPITATION DATA

il PH DEPTIHS FOR 0-PERCENT HYPOTHETICAL STORM
HYDRO-335 P40 B . - TP-49 s
S-MIN  I5-MIN 6D-MIN 2~-HR 3-HR 6-HR 1Z-HR Z4-HR 2-DAY 4-DAY 7-DAY 10-DAY
19 4D 40 99 77 30 90 00 110 00 140.D0D 154 DD 194 0O g og .00 oo

STORM ANFA - 220 0O

11 LS SCS LOSS RATE
STRTL 17 85 INMITIAL ABSTRACTION
CRYMER 74 00 CURVE WMBER
RTINP .00 PERCENMT IMPERVIOUS AREA

LOSS RATE VARIABLEE FOR SECOMD W!RI.AID ?LW ELEMENT
BIRTL 17 B85 IMITIAL ABSTRACT

CRVHRR 74 DD CURVE MMPER
RTINP 00 PERCENT INPERVIOUS AREA
KINEMATIC WAVE
141 UK OVERLANRD-FLOW ELEMENT NO 1
L 450 OVERLARD FLOW LEMGTH
8 0103 BLOPE
400 ROUGHSESS COEFYICLENT
PA 12 6 PERCENT OF SUBBASIN .y -
DOUIR 5 MINIMM NOMBER OF DX INTERVALS ﬂﬁ414;94
142 UK OVERELAND-FLOW ELEMEMT WO 2 o = e
L 920. OVERLAND ¥FLOW LEMGTH
s olon  SLOPE

] 400 ROUGHRESS COEFFICIENT



PA 67 3 PERCENT OF SUBBASIW

DXMIN 5 MINIMIAM NUMBER OF DX INTERVALS
KINEMATIC WAVE
(43 RK WAIN L
L Jooo CHANNFL LENRGTH
s ac30 slore
N 045 CHAMMEL ROUOHMESS COEFFICIENT
CA 4 11 CONTRIDUTING ARFA
SHAPE TRAP CHAMWEL SHAPE
WD 00 BOTTOM WIDTH OR DIAMETER
z 40 00 SIDE SLOPE
WOXMIN 2 WINIMINM WMRER OF DX INTERVALE
RUPSTQ YEE ROUIE UPSTREAN HYDROGRAFH

L2 1]
COMPUTED KINEMATIC CARAMETERS
VARIABLE TIME STEP
{DT SHOWM I3 A MINIMUM)

ELEMENT ALFHA n T o PEAE TIME TO VOLUME WAXIWM
PEAK CELERITY
[W1¥) (™) {CKsS) (MIN) (¥¢) (MPS)
PLANE 1 25 1 &7 21 97 30.03 7.21 811 44 101.43 07
PLANE? 25 1 67 28 21 131 47 10.73 %6 27 101 38 og
HAIN 22 133 7 62 1808 313 612 75 50 26 100 €9 z 17

CONTINUITY SUMMARY (1000 CU-M)-INFLOW= 2D25E+05 EXCESS= 41B2F+03 OUTIFLOW-~ 2064E+05 BASIN STORAOE- 2263E+01 PERCENT ERROR-

IMTERPOLATED TO SBPECLIFIED COMPUTATION IMTERVAL

HATH 22 1 33 an eo 612 18 960 0D 100 63

SEssELSAysESBESSRERsGREREES an -a [TYY - s

HYDPROGRAPH AT STATION

SsstagssuaRtdstrersdSddizguasnaifdvrannssdSotsnananndbuEnraas L] L L jESSBEEAEERSGEE
-

DA MON HRMN ORD RAIN LOSS EXCESS CONP ¢ - DA MOW HRMN ORD RAIR LOSS EXCESS COMP ©Q
15 APR 1500 1 [} 00 L} [} - 18 APR 1BOD 151 a0 .gp oo 2.
15 APR 1530 2 1 10 IERT] 00 ] . 10 APR 1830 152 00 -op (D] 2
15 APR 1500 3 113 113 00 o » 18 APR 1900 153 [D) oo o0 2
15 APR 1630 L] 117 117 06 0 - 18 APR 1930 154 .00 80 Nl FR
15 AFR 1700 5 1 20 1 2@ (1] [} - 18 APR 2008 155 0o oo oo 2
15 APR 1730 6 125 125 oo [] - 18 APR 2030 156 .00 iT] (3] 2
15 APR 1B@0 7 1 29 129 (11} 1] - 18 APR 2100 157 0o oo oo 2
15 APR 1930 a 1 3% 135 0o 0 - 18 APR 2130 158 .bo .00 00 2
15 ARR 1990 3 140 1 40 oo o - 18 APR 27080 159 00 86 R 2.
15 APR 1930 10 1 46 L 46 0o 0. - 1B APR 22306 160 00 80 on 2z
t5 APR 2000 11 153 153 0o 0 - 1A APR 2300 161 (] an .on 2
15 APR 2830 12 1 61 1 61 L] [} - 18 APR 2330 162 .00 [+1:] oo 2
15 APR 2100 13 170 170 oo n - 19 APR 0000 163 .00 [i1.] .00 2.
1S APR 2130 14 1 36 1.36 on o - 19 APR D030 164 .00 oo 0o 1
1S APR 2200 1S 1 46 1 45 az [ - 19 APR 0100 165 an o 00 1
15 APR 2230 16 1 58 1 51 o7 o - 19 APR 0130 166 1] [1] 0o 1
15 APR 2300 17 172 159 13 0 L3 19 APR 0200 167 oo .oo 0o 1
15 APR 2330 18 1 89 1 B8 21 0 - 19 APR D230 168 0o 0o oo i
16 APR DOBD 19 210 179 31 [ - 19 APR 0300 159 oo no ot .
16 APR 0030 20 5 41 4 28 113 0 - 19 APR D330 170 00 [:1] .a0 1
16 APR D160 21 5 94 4 21 173 D - 19 APR D400 171 L] Do an 1
i6 APR D130 22 6 66 4 21 2 45 0 - 19 APR §430 172 .00 [T} .00 1
16 APR 0200 23 6 27 3 54 273 2 - 1% APR D500 173 oo 08 ap 1
16 APR 0230 24 10 15 5 02 5 13 1 - 19 APR 0530 174 00 i1} Do 1
16 APR D308 25 1% 91 791 12 DO 4 - 19 APR 060D 175 .00 oo 0o 1
16 APR 0330 26 31 34 8 97 22 3 13 - 19 APR 0630 176 .00 oo Bo 1
16 APR 0400 27 11 96 2 67 9 29 45 - 19 APR D700 177 00 oo 0o 1
16 APR 0430 28 7 06 1 43 5 64 140 - 19 APR 0730 178 00 oe 0o 1
16 APR o500 29 7 14 1 35 5 80 209 - 19 APR 0800 179 0o .00 o 1
16 APR D530 3D & 27 111 5 16 433 - 19 APR 003D 180 o0 0o o 1
16 APR 0600 31 5 6% 95 471 538 - 19 APR 0900 181 oo .00 0o 1
16 APR D630 32 2 23 36 1 87 596. - 19 APR 0930 182 no 00 .00 1
16 APR 0700 33 199 32 1 67 613 - 19 APR 1000 183 00 1] oo 1
16 APR 0730 34 1 80 28 1 82 599 - 18 APR 1030 184 oo [\ T3] 1] 1
16 APR 0BOB 35 1 64 25 139 567 . 19 APR 1100 185 [T] o0 Do 1
16 APR 0830 36 1 52 23 129 526 - 19 APR 1130 186 o8 00 [14] 1.
16 APR 0%00 37 1 4% 21 1.20 481 - 19 APR 1200 187 oo oo oo L
16 APR 0930 38 175 26 1 49 437 - 19 APR 1230 188 80 a0 oo 1
16 APR 100D 39 1 65 24 L4t 397 - 19 APR 1300 189 0o .00 oo i.
16 APR 1830 40 1 57 23 135 361 - 19 APR 1330 190 80 .00 1] 1
16 APR 1100 41 150 21 129 331 - 19 APE 1400 191 0o (1 g 1
16 APR 1130 42 143 28 123 06 - 19 APR 1430 192 L1 oo [10] 1
16 APR 1700 43 1 37 19 1 18 285 - 19 APR 1500 193 (] [ .on 1.
16 APR 1230 44 132 18 114 268 - 19 APR 1530 194 oo 00 oe 1
16 APR 1300 4S5 127 17 1 10 253 . 19 APR 1600 195 .00 Do 00 1
16 APR 1330 46 123 _16 1 b6 240 . 19 APR 1630 196 .00 00 oo 1
16 APR 1480 47 118 16 1 03 zz8 - 19 APR 1700 197 80 oo oo 1
16 APR 1430 48 L 15 15 1.00 217 » 19 APR 1730 198 .an nn R 1.
16 APR 1500 49 111 14 97 206 L4 19 APR 1800 199 00 .00 1o i
16 APR 1530 50 oo a0 0o 195 . 19 APR 1830 200 e Do 00 1
16 APR 1600 51 no [Hi) oo 185 - 19 APR 1900 201 [T oo 00 1
16 APR 1630 52 0o oo [} 174. - 19 APR 1930 202 1] 00 oo 1
16 APR 1708 53 LT] [i]:} oo 163. - 19 APR 2000 203 i1} po {13} 1
16 APR 1730 54 L1 nn oo 152 - 19 APR 2030 204 0o no Do 1
16 APR 1800 55 oe (14 e 143 - 19 APR 2100 Z0S 1] oo 00 1,
16 APR 1830 Sé oo oo e 130. - 19 APR 2130 206 M) on [\ T7] 1.
15 APR 1900 57 [i11] oo e 120 - 19 APR 2200 207 N oo 0o 1
16 APR 1530 58 oe eo 0o 110 - 19 APR 2230 208 00 06 0o 1
16 APR 2000 59 0o oo no 102 - 19 APR 2300 209 o .00 00 1
16 APR 2030 60 1] oo 0o 94 . 19 APR 2330 210 .00 .og oo 1
16 APR 2100 61 a0 1] 0o B6 - Z0 APR Q00D 211 N .o0 no 1.
i6 APR 2130 62 ao oo oo 79 - 20 APR DDID 212 on .ao oo 1
16 APR 2200 63 no oo 00 73 . 20 APR 8100 213 oo o0 09 1
16 APR 2230 64 oo o0 00 68 . 20 APR 0130 214 00 06 : 1} 1.
16 APR 2300 65 00 ot o 63 - 20 APR D200 215 .00 oo oo

t6 APR 2330 66 0o oo an 59 = 20 APR D230 216 .00 oo o0

17 APR DOOD &7 [} oo oo S5 . 20 APR D300 217 oo on (1]

17 APR 0030 &8 0o ot 00 51 = 20 APR D330 218 oo 0o o0

-
o
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17 APR 8100 69 an on a0 47 - 20 APR 0400 219 no -0¢ .00 1
17 APR 0130 70 o ity aa 44 - 20 APR 0430 7220 ae L1} [114] L
17 APR D200 71 Ll 1] (1]} 41 - 20 APR 0500 221 oo no 1] 1
17 APR 0230 72 on oo no 39 - 20 APR 053D 222 .00 a0 on 1.
17 APR 300D 73 it 1] on ng 36 - 20 APR 0600 223 ;1] -ag oo 1
17 APR D330 74 0o on a0 34 - 20 APR DB3D 224 on -0 0 1
17 APR 0400 75 Lil3) on 0o 32 - 20 APR 0700 225 on .00 b 1.
17 APR 0430 76 Li¢] 00 oo 39 - Z0 APR 0730 226 oo [:1] fitig 1
17 APR 0500 77 ae 00 oo i - 20 APR DBDD 227 L1} oo 11:] 1
17 APR 0530 78 114} oo an 27 - 20 APR DB3IG 228 oo on oo 1
17 APR 0800 7% Ll 113] e 2% - 20 APR D%0D 239 p] L] o 1
17 APR D630 11} on no oo 24 - 20 APR 0930 230 on oo oo 0.
17 APR D700 a1 on on -00 23 - 20 APR LDOD 231 .o a0 oo 0.
17 AFR B730Q az (1] a0 0o 21 - 20 APR 1030 232 00 -a0 a0 o
17 APR O8O0 a3 aa on ae 20 - 20 APR 1100 233 oo il1] 71 i}
17 APR 0830 a4 oo oo na 19 - 20 APR 1130 234 nn -00 oa o
1+ APR 0980 a5 ag oo Do 18 - 20 APR 1200 235 oo 6o 0o 1]
17 APR 09130 i1 on na 0o 17 d 20 APR 1230 236 00 1] L] a
17 APR 1000 az oo 00 .00 16 - 20 APR 1300 237 00 a0 [111] ]
17 APR 103D 89 oo [e]1] 00 16 - 28 APR 1330 238 [1]2] .on oo 0
17 APR 13109 as on oo o0 15 - 20 APR 1400 239 e 00 Lilig 14
17 APR 1130 0 oo on og 14 - 20 APR 1430 240 -0a on L111] o
17 APR 1280 91 oa i) aa 14 - 20 APR 1500 241 1113 oo o8 0
17 APR 1230 92 oa an oa 13 - 20 APR 1530 242 on ao oo 0
17 APR 1300 93 oo 1] 0o 12 - 20 APR 1600 243 on on ao o
17 APR 133D 94 [1]r] oo [1]1] 12 - 20 APR 1630 244 ae -0a oo 0.
17 APR 1400 95 no o an 1t - 20 APR 1700 Z45 on oo ot o
17 AFR 1430 9t oo o8 e 11 * 20 APR 1730 246 on 11:] B0 b ]
17 APR 1500 97 oo 00 oe 10 - ZD APR 1800 247 o0 0o 0o 1]
17 APR 1530 k1) oG oo 00 10 - 20 APR 1830 248 00 an 1] 0
17 APR 1608 99 oo o0 0o 10 - Z0 APR 1900 249 0o .00 oo 1}
17 APR 16430 tQ0 aa g0 oA 9 - 20 APR 1930 250 .00 .0a aa o
17 APR 1700 101 on oD oD 9 - Z0 APR ZDOOD 251 ao oo ao 1}
17 APR 1730 1402 oa on oo b - 20 APR 2030 252 -a¢ 1] .60 o
17 APR 3800 103 00 oo oo 8 - 20 APR 2100 253 on 1] oo o
17 AFR 1830 104 L] [131] a0 :} - 20 APR 2130 254 00 a0 oo 1}
17 APR 1900 105 []1] L] o0 a - 20 APR 22000 255 0o a0 oo [c]
17 APR 1930 106 oo 00 00 7 - 20 APR 2230 256 oo oo o0 D
17 APR 2000 107 on 60 oo 7 - 20 APR 2300 257 oo (1 1] oo [H
17 APR 2030 108 il oo oo ? - 20 APR 2330 258 oo Lt 1] 00 0.
17 APR 2:00 1909 L fLLL L1H] ¥ - 21 APR 0DDD 259 09 L (1] ]
i7 APR 2130 110 oa i1} on b = 21 APR DD30 260 oo oo oD L]
17 APR 2200 111 a0 on L1k} [} - 21 APR 0100 261 0a o0 o0 1]
17 APR 2230 112 ng Ll 00 ] - 21 APR D130 262 oo oo oo 0.
17 APR 2300 113 oo oo oo 6 - 21 APR D200 263 111} o0 on [}
17 APR 2330 Li4 Nl an i 1] S. - 21 APR 0230 264 -an -0q -0a o.
18 APR BOBO 115 oo (i 1H] L111] 5 - 21 APR 0300 265 00 1]:] L] o
18 APR DO30 116 ag og on 5 - 21 APR 0330 266 00 oo 0o 0
18 APR DrO0 117 ali) oo oo 5 - 21 APR 040D 267 a0 no 00 0
10 APR 03130 118 0g 00 00 5 - 21 APR 0430 268 1] oo 0o 2]
18 APR D200 119 ae on oan 5 - 21 APR 0500 269 oe on on 0
18 APR 0230 120 on [104] o 5 - 21 APR 0530 270 oo .00 00 L
189 APR B30 121 au D} 00 4 - Z1 APR 0600 271 .0 oo 1 1i] ]
'8 APR D330 122 o0 00 oo 4 - Z1 APR 0630 272 oa oo no a
18 APR TADD 123 oo ob 21:] 4 - 21 APR D7OD 273 Do oD o .
1A AFR 0430 124 og Go oo 4 - Z1 APR D730 274 oo -ob a0 1]
18 APR B5D0 125 an 1 11} oo 4 - 21 APR DBOD 275 oe 0o 11} 14
18 APR 0530 126 Ll ] o0 a9 4 - 21 APR DB3D 276 on oo on o
18 APR 06OOQ 127 aa aa aa 4 - 21 APR 0900 277 .0a .aa oa a
18 AFR 0630 128 oo [e1i] 00 L} - Z1 APR 0930 278 oo on ae 1]
18 APR D700 129 ad oo on 3 = 21 AFR 100D 279 oo -0 oo 0
18 AFR 0730 139 [1]H] oo oo E] - 21 APR 1030 280 o oo oo 0
18 APR 0800 131 oo oo an 3 - 21 APR 1100 291 o0 oo 04 a
18 APR DBJD 132 a0 151 00 3 - 21 APR 1130 282 -00 on . 00 a
18 APR 0900 133 o0 00 00 3 - Z1 APR 1200 283 [+ 11] (1] 0o a.
18 APR 0930 134 a0 0o on 2 - 21 APR 1230 28a [ ] 0o ao 0
18 APR 1000 1tas a0 nn oo 3 L 21 APR 1300 28BS 1y a0 ao 0.
18 APR 1030 136 e n bl 3 - 21 APR 1330 206 00 0o oo L]
18 APR 1100 137 o [1]1] oD 3 - 21 APR 1400 287 00 oo oo 0
18 APR 1130 138 ot 1]} on 3 - 21 APR 1430 280 00 .00 1] o
18 APR 1200 139 o0 oo 0o 3 - Z1 APR 1500 289 [11i] 0 oo 0.
18 APR 1230 140 00 a0 00 3. = Z1 APR 1530 290 [1]¢] [151] oo 0
18 APR 13001 141 a0 na [LD)] r4 - 21 APR 1600 291 .20 ao aa aq
EB APR 1330 142 [i{r] 00 oo 2 - 21 AFR 1630 292 oo a0 111 a
18 APR 1400 143 og on oe 2 . 21 AFPR 1700 293 -an 1] .00 o
18 APR 1430 144 ac [L1i] oo z = 21 APR 1730 294 an oo ad o
18 APR 1500 145 ilig on oo 2 - 21 APR 1800 295 oo on o0 1]
18 APR 1530 146 [:1] on 00 2 - 21 APR 1830 2%e L] oo [113] 0.
18 APR 1600 147 [11] 20 il 2 - 21 APR 1900 297 oo -0 00 8
18 APR 1630 148 oo 0o L1} 2 - 21 APR 1930 298 ag o oo 0
18 APR 1700 149 o0 0o oo 4 L4 21 APR 2000 299 on no 00 o
18 APR 1730 150 oo a0 on 4 . 21 APR 2037 300 oo e oo b
-
LT L e e L P P S Py e R P L R PP e LT Y] - sn »s sassEssmssesssmsNuny

TOTAL RAIMFALL = 177 18, YTOTAL (0SS5 = 75.15, TOIAL EXCESS - 102 03

PEAK FLOW TIME MAXIMIIM AVERAOE FLOW
&-HR 24-HR 72-HR 149.50~-HR
+  {Ch Mr5Yy (HR}
(CU NrS)
+ 613 16 00 408 223 79 38
(MM } 51 26% 93 534 99 91D 100 579
(1000 CU M) 10546 19240, 20551, 20689

CUMULATIVE AREA - 205 70 5Q TM

145 KO OUTPUT CONTROL VARIABLES
1PRET 1 PRINI CONIROL

1PELOT 0 PLOT COMIROL

SCAL 0 HYDROGRAFH PLOT SCALE

INDROGRAPH ROUTIMG DATA

146 RS STORAGE ROUTING
WSIPS 1 WUMBER OF SUBREACHES
ITYP STOR TYPE OF IMITIAL COWDITIOM

REVRIC 30000.00 INITIAL COMDITION
X -1 00 WORKIRG R AND D COEFFICIENT

147 BV STORAGE i 18043 0 22516.0 28092 3 33668.4 39244 4 C{
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e
[

-
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148 SE ELEVATION a7 o0 28 00 %9 00 1M Q0 101 00 102 on
149 58 SPIILWAY
CREL 100 50 SPILLWAY CREST ELEVATION
SPWID 130 00 SPILLWAY WIDTH
cogw 1 40 WEIR COEFFICLENT
EXPW 1 50 FXPORENT OF HEAD
s
COMPUTED OUTFLOW-ELEVATION DATA
oUTYLOW o0 0o 06 16 155 3 67 7.17 1z 38 19 66 29 35
ELEVATION 97 00 100 50 100 SO 100 52 100 54 100.57 100 62 100 67 100 73 150 Be
OUTFLOW 4 79 57 33 76 31 99 07 125 9 157 22 193 49 234 B3 2081 &7 334 36
ELEVATION 100 ae 100 96 101 86 10 17 101 28 101 41 101 54 101 6% 101 g4 102 00
COMPUTED STORAGE-OUTELOW-ELEVATION DATA
STORAGE 00 18043 00 22516-00 2ZA092.30 30880 3% 3N963 60 31112 67 31293 39 31525 71 31809.69
OUTFLOW oo oo o0 ) oo 46 1.5% 3 b7 7 17 12 38
ELEVATION 97 00 98 o) 9% 00D 100 00 100 50 10D 52 100 54 100 57 100 62 109 &7
STORAGE 32145 30 32532 Sz 32971 39 33461 B6 33668 40 34004.01 24597 72 35243 11 35%40.11 366BB 72
ouTFLOW 19 &6 23 35 a1 79 57 13 54 25 6 31 ag a7 125.896 157 32 193 49
ELEVATION 100 73 100 e 100 88 108 9% 101 oo 101 06 101 17 101.28 101 11 101 54
STORAGE 37489 01 38340 #6 39244 40
OUTFLOW 234 83 201 67 334.36
ELEVATION 101 69 101 64 102 00
ssganw asEaEsw sSESERES [ 111 : 1 - - Sesssgaes
HYDROORAPH AT STATION BARR
fEEES -a -e au= -u -u - s a8
- -
DA WOM MMM ORD OUTFLOW STORAGE STAGE » DA WOW WG OWD OUTTLOW STORAGE STAGE = DA WONM HRMM ORD QUTPLOW STORAGE  STAGE
- -
15 APR 1500 1 0 30000 0 180 3 = 17 APR 1700 101 55 233380 8 100 9 = 19 APR 1900 201 B 31588 4 100 6
15 APR 1530 2 D 30000 0 100 3 = 17 APR 1730 102 53. 33339.9 100.9 = 19 APR 1930 202 8 31581.6 100 6
15 AFR 1600 3 0 30000 P 100 3 = 17 APR 1000 103 52 33299 9 100 9 = 19 APR 2000 203 8 31575 0 100 &
15 APR 1630 4 6 30000 0 100 3 = 17 APR 1830 104 51 33260 5 100 9 = 19 APR 2030 204 B J1568.4 100.6
15 APR 1700 S 0 30000.0 100 3 = 17 APR 1300 105 5¢ 33222 3 100 9 = 19 APR 2100 205 8 31562.0 100 6
15 APR 1730 6 0D 30000 B 108 3 = 17 APR 1930 106 49. 33184 7 100 9 = 19 APR 2130 206 6 31555.6 1DD.6
15 APR 100 7 o 30000 D 100 3 = 17 APR 2000 107 47 33146.0 100.% = 19 APR 2200 207 ®@ 31549 3 100 6
15 APR 1830 B 6 30000 0 100 3 = t7 APR 2030 108 46. 33112 1 100.9 = 19 APR 2730 208 7 31543 2 100.6
15 APR 1900 3 O 300DD O 100 3 - 17 APR 210D 189 45 33076.% 1DD.3 = 13 APR 2300 209 7  31537.1 10D b
15 APR 1930 16 D 30000 0 100 3 + 17 APR 2130 110 44 33042 6 100 9 = 19 APR 2330 210 7  315831.1 10D.6
15 APR 2000 11 @ 30000 0 100 3 = 17 APR 2200 1il 43 33009.0 100.9 = 20 APR DOGO 211 7. 31525.2 100 &
15 APR 2030 12 © 30000 0 iD0 3 = 17 APR 2230 112 42 32976 1 100 9 = 2D AFR 0030 212 7 31519 4 10D.6
15 APR 2100 13 30000 0 100 3 = 17 APH 2308 113 41 37944.0 108 3 = 20 APR 03100 213 7 31513 6 100 &
15 APR 2130 14 0 30000 0 100 3 = 17 APR 2330 114 40 329125  100.9 = 20 APR 0130 214 7 31508 0 100 6
15 APR 2200 1S U 30000 0 100 3 = 18 APR DDOO 115 39 32881 6 100.9 = 20 APR 0Z00 215 7 31502 3 100 6
15 APR 2230 16 D 30000 D 100 3 « 16 APR 0030 116 3@ 32851.4 100.9 = 20 APR P237 216 7 31496 8  100.4
15 APR 2300 17 0 30060.0 100 3 = 18 APR D100 117 3 32821 @ 100 § = 20 APR 0300 217 7 31491 3 100 6
15 APR 2330 14 0 3ogpe o 100 3 = 18 APR D130 L18 37 32792 7 100.8 = 20 APR 0330 218 7 31485 % 1BD.6
16 APR D000 19 0@ 30000 0 100 3 = 1A APR 0200 119 36 32764.3  100.8 = 20 APR 0400 219 6 31480.6 100.6
16 APR 0030 20 0. 30000 1 180 3 = 19 APR 0230 120 35. 32736 5 100 A = 20 APR 0430 220 6 31475.3 100 6
16 APR 0100 21 0 30000 & 100 3 = 18 APR 0300 121 34 32709 2 100 8 = 20 APR 0500 221 6 31470 1 100 6
16 APR D130 22 C 30006 3 10D 3 = 18 APR 0330 122 34 32682 5 100 8 = 20 APR 0530 222 6 J1464.9 100 6
16 APR 0200 23 0 30000 6 100 3 = i8 APR 0400 123 33 32656 4 100 @ = 20 APR 0600 223 6 314598 100 6
16 APR 0230 24 D 30008 ¢ 100 3 = 1B APR D430 124 32 32630 8 100 B = 2B APR 0630 224 6 31454.8  100.6
16 APR 0300 25 ] 30603 8 100 3 = 18 APR 0500 125 31 32605 7 100 & » 20 APR 0700 225 1] JL449 8 100.6
16 APR 0330 26 B 30011 4 100 3 + 1B APR 0530 126 31. 32581 2 160 8 = 20 APR 073% 226 6  31444.3 100 &
16 APR 040D 27 0 30038 1 100 3 = 19 APR 0600 127 3p 32557 2 10D.B = 20 APR DBOD 227 6 314400 10D 6
16 APR D430 7B a apLzi o i00 4 » 18 APR 0630 128 29 32533 7 100 8 » 20 APR D830 228 6 31435 2 100 B
16 APR DSDO 29 U 30314 7 100 4 = 18 APR 0708 129 29 32510.6 100.8 = 20 APR 0900 229 6§ 31430 5 100.6
lo APR 0530 30 0 30639 8 108 5 = 18 APR 0730 130 20 232488 0 100 8 = 20 APR 0930 230 6 314256 100 6
16 APR 060D 31 I 31076 4 100 5 = 1B APR 0800 131 2B 32465 8 100 @ = 20 APR 1000 231 6 31421 2z  100.6
16 APR 0630 32 B alsaz 5 100 6 = 18 APR DB3D 132 27 32444 1 100 B8 = ZD AFR 1030 232 1 31416 & 100 &
16 APR 0700 33 19 32134 1 100.7 = 1B APR 0900 133 27  32422.7 10D B = 20 APR 1100 233 5 31412 1  100.6
16 APR D730 34 32 32636 3 100 B + 18 APR 0930 134 26 32401 7 10D @ = 20 APR 1130 234 % 31407 7 100 6
16 APR 0BOO 35 47 33125 7 100 9 = 18 APR 1000 135 26 32381 1 100 8 » 20 APR 1200 235 S 31403.31  100.6
16 APR 0B3D 36 b1 33569 3 101 D = 1B APR 1030 135 25 232361 0 10D @ = 20 APR 1230 236 S 31398 9 10D b
16 APR 0900 37 75 31961 6 101 1 * 16 APR 1100 137 25 32341 2 100 B « 20 APR 1300 237 5 31394 6 100 &
i6 APR @930 38 68 34301 9 101 1 = 16 APR 1130 138 z4 32321 7 100 B » 20 APR 1330 238 5 31390 4 100 &
i6 APR 1000 39 99 34593 2 101 2 = 18 APR 1200 139 24 32382 7 100 8 = 20 APR 1400 239 5 31386 2 100 G
16 APR 103¢ 40 169 34840 4 101 2 = 18 APR 1230 140 21 32284 0 100 @ = 20 APR 1430 740 S 31382 0 108.4
16 APR 1108 41 118 35049 6 103 2 = 18 APR 1300 141 21 32265 7 190 7 = 20 APR 1500 241 5. 31378.0 100 &
16 APR 113n 42 125 35226 5 101 3 = 18 APR 1330 142 22 32247 7 10D 7 = 20 APR 1530 242 5 3F1373 9 100 6
16 APR 1zOn 43 132 35376 5 101 3 = 18 APR 1400 143 22 32230 0 100 7 = 20 APR 1500 243 5 31363 9 100 &
16 APR 1730 44 138 35503 8 101 3 = 1B APR 1430 144 21 32212 7 100 7 = 20 APR 1530 244 5 31366 0 100 &
16 APR 1300 45 143 356iz t 101 3 = 18 APR 1500 145 21 32195 8 100.7 = 20 APR 1700 245 5 31362 1 100 6
16 APR 1330 46 147 35703 6 1D1 4 = 18 APR 1530 146 2t 32179 2 100.7 = 20 APR 1730 Z46 5 31358.3 100.6
16 APR 140D 47 150 35780 5 101 4 = 1§ APR 1600 147 Z¢ 32162 9 1080.7 = 20 APR 1800 Z47 5. 31354.5 100 &
16 APR 1430 48 153 35844 1 101 4 = 18 APR 1530 148 20 32146 9 100 7 = 20 APR 1830 248 5 31350 7 100 &
16 APR 1500 49 155 35895 5 101 4 = 18 APR 1700 149 19 32131 2 100 7 = 20 APR 1900 2z49 4 31347 0 100 6
16 APR 1530 50 157 35335 4 101 4 = 19 APR 1730 150 19 32115.7 100.7 = 20 APR 1930 250 4 31343 4 100.6
16 APR 1600 51 158 35964 5 101 4 = 18 APR 18D] 151 19. 32100 6 100 7 = Z0 APR 2000 251 4 313397 100 &
16 APR 1630 52 158 35882 9 10t 4 = 18 APR 1830 152 18 32085 6 100 7 = 20 APR 2030 252 4 31336 2 100.6
16 APR 1700 53 150 35390 9 101 4 * 18 APR 1900 153 18 32071 0L 100 7 = 2h APR 218D 253 4 313326 100 &
16 APR 1730 S4 160 35988 B 101 4 = 1§ APR 1930 154 18 32056.5 100.7 = 20 APR 2130 254 4 31329 2 100 6
15 APR 180D 55 158 35876 9 1D] 4 = 18 APR 2000 1S5 17 32042 3 10D 7 = 20 APR 2200 255 4 31325 7 100.5
16 APR 1830 56 158 35956 0 101 4 = 18 APR 2030 156 17 32020 4 100.7 = 20 APR 2230 256 4 31322.3  100.6
16 APR 1908 57 157 35926 7 101 4 = 18 APR 2100 157 17 32014 7 100 7 = 20 APR 2300 257 4 313190 108 6
16 APR 1930 5B 1S5 35888 3 101 4 * 1B APR 2139 158 17 32001 2 10B.7 = 20 APR 2330 258 4 313157 180 %
16 APR 200n 59 153 35846 6 101 4 % 18 APR 2200 159 15 31987 9 100 7 = 21 APR 0000 259 4 31312.4 100.6
16 APR 2030 &0 151 35797 5 101 4 = 1¢ APR 2230 160 16 31974 9 100.7 = 21 APR DD30 260 4 21309 2 100 &
16 APR 2i00 61 148 I5743 6 101 4 = 18 APR 2300 161 16 31962 1 100 7 = 21 APR 010D 261 4 31306 © 100 6
16 APR 2130 62 146 35685 7 101 4 » 168 APR 2330 162 15  31949.5 100.7 = 71 APR 0130 262 4. 31302.8 100.6
16 APR 2200 &3 143 35624 4 101 4 = 19 APR DODD 163 15 31937 1 100 7 = 21 APR 0200 263 4 31299.7  100.6
16 APR 2230 64 140 35560 6 103 3 = 19 APR 0030 164 15 31924 9  100.7 = 21 APR 0230 264 4 31296 7 100 6
16 APR 2300 65 137 35494 7 103 3 = 19 APR 8180 165 15 31913 0 100 7 = 21 APR 0300 ZES 4 31293 6 ., 10O 6
16 APR 2330 66 134+ 35427 3 101 3 = 19 APR 913D 166 14 31901.2 100.7 = 21 APR 0330 266 4 31290 6 100.6
17 APR 0ORG 67 131 35358 8 101 3 = 19 APR D200 157 14 31889 6 100 7 = 21 APR 0400 267 4 31287 6 100 6
17 APR 0030 &8 128 35289 5 101 3 = 19 APR 0230 168 14  21876.3  100.7 = 21 APR D430 268 4 3284 7 100 6
17 APR D100 69 125 35219 8 101 3 = 19 APR 0300 169 14 31867 t 100 7 = 21 APR D500 269 £ 31281 B 100.6
17 AFR 0130 70 122 35142 B 101 3 = 19 APR 0330 170 13 31856 2  10O.7 = 21 APR 053D 270 3 2276 9 100 6
17 APR D200 71 119 asnry & 1B 3 « 19 APR DA0D 171 13 31845 & 100 7 = 21 APR DGDD 271 3 31276 0 100 &
17 &PP 023D 72 116 35009 7 101.2 = 19 APR 043D 172 i3 31pa¢ A -« 21 APR DRID 272 3 31273 2 100 &

100 7
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17 APR 9300 73
17 APR D330 74
17 APR 0400 75
17 APR D430 78
17 AFR 0500 77
17 APR 0530 78
17 APR 0600 79
17 APR 0630 80
17 APR 0700 81
17 aPR 0730 82
17 kPR 0BOO 83
17 APR Q830 A4
17 APR 0900 85
17 APR 0930 86
17 APR 100G &7
17 APR 1038 88
L7 APR 1100 A%
17 APR 1130 90
17 APR 1200 91
17 APR 1230 932
17 APR 1300 93
17 APR 1330 94
17 KPR 1400 9%
17 APR 1430 95
17 APR 31500 97
17 APR 1530 98
17 APR 1600 99
17 APR t530 100

113 349440
118 34870
108 34807
105 F4794
102 34667
29 34601
97 34536
94 34472
92 34410
a9 34348
87 34287
85 34227
[ E] 34169
a 34111
78 34055
76 34000
74 313946
7z 33893
71 33841
59 33791
67 33741
65 33632
64 32645
62 3ises
60 33553
59 33508
57 33465
56 33422

101
[1i}]
101
i01
j 31131
igl
101
in
101
101
101
101
101
101
101
101
101
101
101
10}
101
L1
101
11
01
101
m
tet

PNNNAUVTADAN A AN U~=DW0Rd NN WO D

LoD TOAT T E T v v o e e == NN

0500
0530
0600
0630
o700
073p
oBsod
0830
aa00
as3p
1000
1830
1100
1130
1200
1230
1300
1330
1400
1430
1500
15308
160D
1630
1700
1730
1800

APR 1830

200

ILE24 4
31814 2
31804 1
31794 2
31784 +
31774 8
IL765 3
31756 O
I1746.8
2737.7
31728.08
31719 9
711 3
3702z 7
31694 3
31685.9
31677 9
1669 7
31661 7
31653 9
31646 2
31630.6
31631 1
31623 7
31616. 4
31609 3
31602 2
31595 2

100
100

LR -0 - R

+ L4 380 eSS AN ELE LR OEROGS

-
2
a
v

0700
0730
oaiib
0830
0%00
o930
1000
1030
1ioa
1130
1200
1230
1300
1330
14090
1430
1500
1530
1600
1630
1700
1730
1800
1830
1980
1330
2000
2030

273
274
275
276
277
278
279
290
281
282
283
84
285
286
287
268
289
290
291
292
293
294
295
296
297
298
299
oo

W W W W W W W W G L G o W WL

31270.4
31267 &
31264 B
31262 1
31259 4
31256 7
31254 1
31251 5
3t7448.9
31246 3
31243 7
31248 2
1238.7
31236 2
31233.8
31231 3
31228 9
31226 5
I1224.2
31221 B
31219 5
31217.2
31214 9
e 7
31210 4
21200 2
31206 0
31203 9

N AT AT NS AN AN se R s s At rs sl lsaRtvastasasidsatibsstus st nntassAtunalinaasbanstiianptivonisrsnliusitbnstundison S bnn

PEAK FLOW
+  (CY M-S)

+ 160

PEAR STORAGE

+ {1000 CU M)
35991

PEAK STAGE

+ [WETERS)
101 42

TIME
(HRA
26 0op

TINE

(HR)
26 ot

TIME

{WiR)
26 DD

OPERATION

HYDROORAFH

HYDRGORAPH

HYDROORAPH

HIDROORAFN

4 COMBINED

HYDROORAPH

HYDROGRAPH

Z COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAFH

HYDROGRAPH

2 COMBIHED

HYDROGRAFH

HYDROGRAPH

HYDROGRAPH

3 COMBIRED

HYDROGRAPH

{CU N-5)

(M)
(LD00 CU M)

6-HR

157
16 484
3391

&-HR

35931

6-HR

101 41

CUNULATIVE AREA -

MAXIMNUM AVERAGE FLOW

24-HR 72-HR
128 65
53 6848 a2 52t
11044 16975
MWAXIMIM AVERAGE STORAGE
24-HR 72-HR
35263 33521
MAXIMUM AVERAGE STAOE
24-HR T2-HR
101 29 100.97

205 7D 50 X

149 S0-HR

34
a3 84
18281
149 50-HR

32297

149 50-HR
100 75

FAMOFF SUMMARY. AVERAGE FLOW IN CURIC METERS PER BECOMND
AREA IN SQUARE KI1LOMEYERS

PEAK
STATION FLOW

AT
75 89

AT
76 34

AT
39 97

AT
15 89

AT
BACIR 218 51

AT
9 98

AT
28 18

AT
BACIA 246 b9

AT
273 94

AT
35 64

AT
72 44

AT
35 37

AT
BACIA 106 &8

AT
121 47

AT
f4 48

AT
99 20

AT
BACIA 476 58

AT

TINE OF

PEAK

14 50
16 00
17 00
16 00
15 50
15 so
15 s5n
15 500
16 0D
20 50
S0

15 50

16 00
16 50
14 50
14 50

i5 50

AVERAQGE FLOW FOR MAXIMUN PERIOD

6 -HOUR
48 a0
57 78

36 69

35 84

174 78
7 52

21 56

196 02

216 96

33 88

&2 BO

I 41

92 44
104 44
45 08
67 S&

gl 46

24 -HOUR
19 D&
24 42

20 11

15 30

77 83

36

86

86 67

95 56

19 62

a5 99

14 DD

19 94

55 56

16 96

25.49

176.43

72-HOUR

27

ao

33

13

18

20

B2

39

¥}

0g

70

83

45

40

39

40

82

74

97

BASIN
AREA

15.83

22 10

19 42

13 87

71 22

3 D4

87 51

19 41

34.89

12 89

47 78

53 De

14 94

22 46

163 03

MAXTMIM

STAGE

)

TIME

or

MAX STAGE

-
-
-y
v
-
LT

~
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- - -
- FLODD HYDROGRAPH PACKAGE (HEC-1) - - U 5 ARMY CORPS OF ERGINEERS -
- SEPTEMBER 1990 = - HYDROLOGIC EWSINEERING CENTER -
- VERSION 4 D - - 609 SECOND STREET L4
M - - DAVIS, CALIFORNIA 95616 -
= RUN DATE 05-05-1996 TIME 10 1CG 55 = Ld (216) 756-1104 »
- - - -
FEEEIAEANANYREsLATESsANASSERRETARGRLIIASES amsessddanavnasREsERRandNEEFERTRESARRES

X X X000 X000 X
X X x X X o 4
X X X x X
OoONXY XX X XKoo X
X X X X X
X X X X X
X X 00DOOX XX X

THIS PROGRAM REPLACEE ALL PREVIOUS VERSIONS OF HEC-1 EMOWH AS HEC: (JAM 73), REC1G5, HECIDD, MRD HECIEW

THE DEFIMITIONS OF VARIARLES -RTIIWP- AND -RITOR-~ HAVE CHAMGED FROW THOSE USED WITH THE 1973-BTYLE INPUY STRUCTURE
THE DEFINITION OF -ANSKK- ON RM-CARD WAE CHANGED WITH REVIBIONS DATED 20 BEF 81 THIS IS THE FORIRANZ7 VERSION
NEW OPTICHS DAMPREAX OUTFLOW SUBSWERGENCE , SINOLE EVEWT DAMAGE CALCULATION. DAE WRITE STAGE FREQUENCY.

DES READ TINE SERIES AT DEBIRED CALCULATION INTERVAL LOSH RATE:GREER AND ANPT INFILTRATION

EINEMATIC WAVE ¥NEW FINITE DIFFEREMCE ALGORITHM

1 HEC-1 [NPUT PAGE 1
LINE 1D 1 2 3 4 5 s 7 . B. 9 .10
1 10 BACIA HIDROSRAFICA DO RESERVATORIO DE SOUSA
2 ip MODELO DE GMDA CINEMATICA DA BACIA TR=-100D
3 iT 30 15APR9& 1500 300
4 10 n
5 "
-
«D1AGRAK
6, KK BACIA ABANICO COMPONEMTE E
7 ™ ESC SUPERFICIAL SUBBACIA E
8 Ko 3
9 BA 15 a3
n M 0L 2200 20 8 a5 0 818 070 1200 1600 i7AD 209 8
11 LS 74 74
12 Uk 810 05 1] 0.6
13 UK 1170 (113 40 59 4
14 RE sano 096 04s TRAP 0 40
15 113 BACIA ABANICO COMPONENTE M
16 M ESC SUPERFICTAL SUBBACIA H
17 K0 3
;] BA 22 1
13 UK 1139 016 49 46 1
20 UK 1320 016 40 53.9
21 aK 9000 ooa 045 TRAP B 40
22 KK PACIA ABANMICO COMPOMEMIE I
23 ™ ESC SUPERFICIAL SUBBACIA I
24 KO 3
25 BA 19 42
26 UK 1700 016 10 5 0
27 ur 3150 016 40 65 0
28 RE 4600 0049 045 TRAP 0 40
29 KR BACIA AHANICO COMPOWEWTE J
L} KN ESC SUPERFICIAL SUBBACIA J
11 KO 3
32 PA 13 @7
33 UK 1218 e13 a0 52 3
34 UK 1100 o13 10 a7
35 ax 6000 onap 045 TRAP 0 40
ET XX BACIA EN ABARICO COMPLETA
37 HC 4
39 K BACIA F-0 COMPONENTE F
39 W EEC SUPERFICIAL SUBBACIA ¥
40 Ko 3
4} A 3 04
42 UK 1254 010 40 61 B
43 UK 7680 010 40 30 2
44 RE 1500 0080 045 TRAP ] 40
1 HEC-1 INPUT PAGE 2
LINE 1D 1 2 2 4 5 3 7 B 9 10
15 11 BACIA F - @ COMPONENTE @
46 ™ ESC SUPERFICTAL SUBBACIA 0
47 Ko 3
18 BA 4 92
19 . 980 010 a0 59 9
50 UK 660 010 10 40 1
51 RE 3000 0080 045 TRAP 0 a9 YES
52 EX  BACIA EN ABANICO COMPLETA + BACIA F - @
53 He 2
54 KK BACIA P
55 ™ ESC SUPEHFICIAL BACIA P
56 Ko 3 o
57 PA B 33 ﬁ'::"oiﬂo
SA ux azn g13 4 49 4 AT RN
59 ux 840 013 40 50.6

e RK so0o0 0030 045 TRAP 0 40 YES



113

114
115
116
117
118
119
120

121
122
123
124
125
126
127

128
iz9
L30
131
132
133
134

T INE

135
136

177
138
139
140
141
142
143

144
145
146
147
142
149
150

BACLIA K-L COMPOMEMIE K
ESC SUPERFICIAL SUBBACIA R

3
i9 41
1349 503 40 48 9
1400 an3 40 51 2
7100 Ll 045 TRAP a
BACEA K - L COMPOMENTE L
E5C SUPERFICIAL SUBBACIA L
k]
15 48
440 az20 40 24 13
13810 920 40 75 7
8500 1030 045 TRAP L1}
BACIA M
ESC SUPERFICIAI BACIA M
3
12 89
750 010 10 i1 9
1590 ol 40 60 1
5500 ooen n4s TRAP ]
BACIA M + BACIA K - L
2
BACIA Q
ESC SUPERFICIAL SUBBACIA Q
3
5 28
750 813 40 42.4
1014 013 .40 57.6
3000 0030 045 TRAP a
HEC-1 INPUT
1 2 3 4 . 5 6
BACIA D-C COMPONENTE D
ESC SUPERFICIAL SUBBACIA D
3
14 94
1860 08D 40 74 B
630 aea 40 25 2
£0DD ooBp 245 TRAP o
BACIA P - ¢ COMPONENTE C
ESC SUPERFICIAL SUBPACIA C
3
7 52
B70 430 i0 24 3
800 0308 40 75 7
4500 0068 045 TRAP 14
BACIA Q + BACIA P + BACIA D-C
3
BACEA R
ESC SUPERFICIAL SUBBACIA R
3
3 A7
1160 013 410 63.4
670 D13 10 3 6
2000 0030 045 TRAP 0
BACIA B-A COMPONENIE B
ESC SUPERFICIAL SUBBACIA B
3
6 44
420 50 40 a0 s
1120 050 40 69 §
4000 o100 045 TRAP ]
BACIA B - A COMPOWNENIE A
ESC SUPERFICIAL SUBBACIA A
3
8 85
s 230 40 51 5
L1 ) Dap 40 48 5
5000 opeo 045 TRAP 0
BACIA W
ESC SUPERFICIAL SUBBACIA W
3
19 60
780 013 40 37 s
1280 013 40 62 )
9500 Jidig]i] -D45 TRMP ]
HEC-1 INPUT
1 2 El L] 5 ]
BACIA H + BACIA W + BACIA A-8
3
BACIA S
ESC SUPERFICIAL SUBBACIA 5
1
4 11
151 ol 40 32.6
azp oin 40 67 3
3000 o030 045 TRAP o

BARRAGEM DE S0USA
1

1 192

1 STGR 30000 -1
18043 22516 28092 3 33668 4 39244 4

97 aB 99 108.

100 5 130 14 1.5

40
40 YES
410
40 YES
PROE 3
7. . B8 9 .. 10
40
40 YES
40 YES
20
40 YesS
40
PAGE 4
7 8 - 9 10
40 YES
| {, )
0101



SCHEMATIC DIAURAM OF STREAM NETWORK

IRFUT
LINE (V) ROUTING {--->) DIVERSION OR PUMP FLOW
NO f ) CONMECTOR f¢---) RETURW OF DIVERTED OR PUMPED FLOW
6
15
22
29
36 BACEM
EL]
v
v
45 ann
52 BACIA -
v
v
54 aes
&1
v
v
[Y:] amm
75
a2 BACIA
v
v
84 -ee
91
v
v
3B aus
105 BACIA. s -
v
v
107 asw
114
v R
v
Lzl saw
128
135 BACIA
v
v
137 ans
v
v
144 BARR

(#ew) RUNOEF ALSO COMPUTED AT THIS LOCATION

jsssensuass - s s L ase

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990
VERSION 4 0

U E. ARMY CORPE OF EMGIMEERS
HYDROLODIC EWOGINEERING CENIER
609 SECOMD STREET
DAVIE. CALIFORNIA 35616

RUN DATE 05-05-1996 TINE 18 10 5% (316) 756-1104

L] -
- -
- -
- -
- -
- -
L] -

sisssssunsslivesansnnandisananuonunenes

BACIA HIUROGRAFICA DO RESERVATORIO DPE SOUBA
MOPELO DE OMDA CINEMATICA DA BACIA TR-100D0D

4 10 CUTPUT COWTROL VARIABLES
1PRNT 3¢ PRINT CONIROL
1PLOT D PLOT CORTROL
QSCAar D  HYDROGRAPH PLOT SCALE
1T HYDROGRAFH TIME DATA
Y 30 MINUTES IK COMPUTATION INTERVAL
IDATE 1SAPR96 STARTING DATE
ITIME 1500 STARTING TIME
RO 00 WMPEZR OF HYDROORAPH ORDIBATES
RDBATE 21APR95 ENDING DALE
WPTIME 2030 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTAT108 IMTERVAL 50 HOURS

TOTAL TIME BASE 149 50 HOURS

F

o
o
o)

§ il
-
o



+

+

a8 X0

9 BA

10 PH

il 15

12 UK

t3 UK

14 BE

CONTIRUITY SIMMARY (1000 CU-M)-IRFLOW=

ana

TOTAL RAINFALE -

PEAER FLOW
(CU W/E)

]

17 RO

18 BA

METRIC UNITS

BRALIRAGE AREA
FRECIPITATION DEPTH
LENGTH. FLEVATIOW
Tiow

STORAOE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE KILOMETERE
MILLIMETERS

WETERS

CUBIC METERS PER SECOND
CuBIC NETERS

SQUARE METERS

DEGREES CELSIUS

OUTPUT CONTROL VARIABLES

IPRNY 3 PRINT CONTROL
IPLOT D PLOT CONTROL
QSCAL o HYDROGRAPH FLOT SCALY

SUBBASIN HIMOFF DATA

SUBBASIN CHARACTERISTICS

TARER 15 83 SUBBASIN AREA

PRECIPITATION DATA

REPIHE FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 TP-40 - . . . TP-49 .
S-NIR 15-MIN 6&0-MIN Z-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4 -DAY 7-DAY 10-DAY
20 BB 45 00 At A0 107 DO 120 PP 160.00 178 00 209 80 a0 a0 08 [1])]
STIORH AREMA - 220 00
SC5 LOSS RAIFE
STRTL 17 85 IMITIAL ABSTRACTIOM
CRVNER 74 00 CURVE NMUNBER
RTINP 00 PERCENT IMPERVIOUS AREMA
LOSS RATE VARIABLES FOR SECOND OVERLAMD FLOW ELEMENT
STRTL 17 85 INITIAL ABSIRACYION
CRVNDBR 74 DD CURVE WIMBER
RTINP 00 PERCENT INPERVIOUS AREA
KINEMATIC WAVE
OVERLAND-FLOW ELEMENT NO 1
L 810 OVERLAND FLOW LENGIH
s 0500 SLOPE
H 400 RODOHMESE COEFFICIENT
PA 40.6 PERCENY OF SUBRBASIN
DXMIN S HIMIMUM WUMBER OF DX IMIERVALS
OVERLAMD-FLOW ELFMEMT WO 2
L 1170 OVERLAND FLOW LEMNGTH
s ashn  BLOPE
n 400 ROUGHNESS COEFFICIENT
PA 59 4 PERCEWT OF SUBBABIN
DXMIN 5 MINIMITN WUMBER OF DX INTERVALS
KINEMATIC WAVE
HATH CHARNEL
L L i1y CHAMMYL LEMGTH
5 00&0 SLOFX
N 045 CHAMMEL ROUDRBIYES COEFFICIENT
CA 15 93 CONTRIBUTING AREA
SHAPE TRAP CHAMNEL SHAPE
WD 00 PBOITOM WIDTH OR DIAMETER
z 40 00 SIDE SLOPE
WDYMIN 2 MINIMUM WUMRER OF DX INTERVALES
RUPSTQ WO ROUTE UPSTREAM HYDROGRAFH
£ 2 2]
CONPUTED RINEMATIC PARAMETERS
VARIABLF TIME BTEP
{DT SHOWM IS5 A NINIMUM)
ELEMENT ALPHA M pT PX PEAK TIME TO VOLUME MAX IMUM
PEAK CELERITY
(M) ™) (cus) {MIN) () (WPS)
PLANE 1 56 1 67 17.51 162 05 45 87 730.53 114 21 16
PLANE2 56 L &7 23 15 234 08 55 73 A16.27 114.00 17
MAIM 32 1 33 Z4.02 2667 5S4 89 31 849 81 113 96 1 85

N000E+09 EXCESS- 1B12E+04 OUTFLOW= 1798E+04 BASIN ETORAQE~

INTERBOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIM 3z 1 33 a0 6o 87 99 870 Do 113 97
HYDROGRAPH AT SIATIOR
191 61, TOTAL 0S8 - 76 Bi, TOTAL EXCESS - 114 80
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149 50-HR
(HR}
{CU N/5)
14 50 55 20. 7 a.
(M} 75 653 11t 100 113 696 113 988
(1000 Tt Wy 1198 1759 1800 1803
CUMIILATIVE AREA = 15 83 50 KM

OUTPUT CONIROL VARIABLES

1PRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 1] HYDROGRAPH PLOT SCALE

SUBBASIN RUMOFF DATA

SUPBASIN CHARACTERISTICS
TAREA 22 10 SUBBASIN AREA

1149E+01 PERCENI ERROR=

-
oo}
-k
%]

.
(

-

7



PRECIPITATION DATA

10 PH DEFTHE FOR 0-PERCENT HYPOTHETICAL STORM
HYDRO-35 TP-40 . TP-49 -
5-MIN 15-MIN &60-MIN 2-HR JI-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
20 80 4% DO 81 80 107 00 120 90 160.00 178 DO 209 80 0o 1] L111] (1]

STORM AREA = 220 00

11 LS SCS LOBS RATE
SIRFL 17 B5 INITIAL ABSTRACTION
CRVRBR 74 00 CURVE WUMBER
RIIMP 00 PERCENT INPERVIOUS AREA

LOSS RATE VARIABLES FOR SECOND OVERLAND FLOW ELEMENT
STRTL 17 85 INITIAL ABSTRACTION

CRVNER 74.00 CURVE NUNBER
RTIMP 00 PERCENT IMPERVIOUS AREA
KIMEMATIC WAVE
19 UK OVERLAND -FLOW ELYMENT N0 1
L 1130 OVERLAND FLOW LFNOGTH
5 0168 SLOPE
N 400 ROUGHRESS COEFFICIENT
PA 16 1 PERCENT OF SUBBASIN
DXMIR 5 MINIMEM MUMBER OF DX INTERVALS
20 UK GVERLAND-FLOW ELEMEWT NHO. 2
L 1320 OVERLANMD FLOW LEWGTH
5 0180 SLOPE
H 400 ROUCHMERS COEFFICIEMT
BA 53.9 PERCENT OF SURBASIN
DXMIN 5 MINIMUM WMPER OF DX INTERVALS
EINEMATIC WAVE
Z1 RK MAIN CHARMEL
1A 9000 CHANNEL LENGTH
8 0DAD  BLOPE
H 045 CHAMMEL ROUGHMESS COEFFICIENT
CA 22 10 COMTRIBUTING AREMA
SHAPE THAP CHANMEI SHAPE
wb 00 BOTIOM WIDIH OR DIAMETER
z 40 00 SIDE SLOPE
HDXMIR Z MINIMEM WMPER OF DX INTERVALS
RUPSTR RO ROUTE UPSTREIAM HYDROGRAPH

a8
COMPUTED KIMEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SROWN IB A MIMIMINM)

ELEMENT ALFHA ] DT DX PEAK TIME TO VOLUME WAXTMUM
PEAK CELERITY
(MIN) M) (cus) (ay) (M) {urd)
PLANE L iz 1 67 29.82 188.40 47 90 899.94 313,79 .11
PLAMEZ 32 1 67 23 44 18863 S50 67 900.14 113.83 .11
MAIN a7 133 24 08 3000 98 91.64 934 BS 113.75 2 08

CONTINUITY SUMMARY (1000 CU-M)-IMFLOW» ODOOE+DD EXCESS» 2530E+04 OUIFLOW= 2506E+D4 DASIR STORAGE= 4987E+01 PERCENT ERROR=-
INTERFOLATED TO SPECIFIED COMFUTATION INTERVAL

HAIN 7 133 30 ob 90 98 930 DD 113.75
ase -aw LL L] L2 e
HYDROGRAPH AT STAT1ON
TOTAL RAINFALL - 131 61. TOTAL LOSS =~ 76 81. TOTAL EXCEES = 114 80

PEAK FLOW TINE MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149 50-HR
+ (CUF WrB) {HR)
{CU W5)
+ 91 15 50 &7 28 10 5
{i) 65 764 167 887 113 148 i1l &84
(1000 CU M} 1453. 2384 2501 2512
CUMULATIVE AREA - 22 10 5Q KM
24 KO OUTPUT CONTROL VARIAPLES
IPRNT 3 PRINT CONIROL
TIPLOT 9 PLOT CONTROL
QSCAL s} HYDROGRAPH PLOT SCALE
SUBBASIN RUNOFF DATA
25 BA SUBBASIN CHARACTERISTICS
TAREA 19 42 SUBBASIN AREA
PRECIPITATION DATA
10 PH DEPTHS FOR U-PERCENT HYPOTHETICAL STORM
B 11 411 L - O L I T P . .. TP-49 .. .
S-MIR 15-MIN GO-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 1D-DAY
za aa 45 G@ @: 8d 107 ap 1zo.g8 i6@.00 178 080 209 84 ao an oo ag

STORM AREA - 220 0D

11 LS SC5 LOSS RATE
STRTL 17 85 INITIAL ABSTRACTION
CRVWBR 74 00 CURVE WUNBER
RTINP 00 PERCENT IMPERVIOUS AREA

LOSS RATE VARIADLES FOR SECOND OVERLAMD FLOW ELENENMT
SIRIL 17 85 IRITIAL ABSTRACTION
CRVMER 74 00 CURVE MUNBER
RITMP 00 PERCENT IMPERVIOUS AREA




+

*

26 UR

27 UK

28 RK

RIMEMATIC WAVE

RO 1

OVERLANPE FLOW LENGTH

SLOPE

ROUGHMESS COEFFICIENT

PERCENT OF SUBBABIN

MINIMUM WMBER OF DX INTERVALS
HO. 2

OVERLAND FLOW LENGTH

SLOPE

ROUGHWESS COEFYICIENT

PRACEWT OF EUBBASIN

HIRIMIM WOMBER OFf DX INTERVALS

CHAMNEL LENGIH
SLOPE
CHAMMEL ROUGHWERS COEFFICIENT

BO1TOM WIDTH OR DTAMETER

SIDE SLOPE

NININUM WUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROORAPH

COMPUTED REINEMATIC PARAMETERS

OVERLAMD-FLOW ELEMENT
i 1700
s 0160
L 400
PA 35 0
DXMIN 5
OVERLAND-FLOW ELEMENT
L 31iS0.
5 0160
N 400
PA 65 ¢
DXMIN S
RIMEMATIC WAVE
NAIN CHANMEL
L 4000
s 0040
L 045
CA 19 427
SHAPE TRAP
wo oo
Z 45 00
NDXNIB 2
RUPSTQ HO
ELEMENT ALFHA
PLANE ] 3z
PLANE2 32
MAIN 26

CONTINUITY SUNMARY {1000 CU-M)-IRFLOW=-

TOTAL RAINFALL -

PEAR FLOW

(CO MsS)

48

31 Ka

32 BA

1D PH

11 LS

RERT:

74 UK

35 RR

EINEMATIC WAVE

DGODE+0D EXCESS~

VARIADLE TIME STEP
(DT SHOWR IS A MININUM)

N T DX PEAK TINE TO VOLUME
PEAK
{MIN) M) (CNS) {MIN) (M)
1 67 30 00 1z 57 24 07 957.71 113.85
1 67 30 0O 262 59 28 95  1169.77 113.50
1.33 16 3t 1333.77 47 85 3%2 78 113 &0

2223E+04 OUTFLOW= 2199E+04 BAEIN ETORAGE~

INTERPOLATED T0 SPECIFIED COMFUTATION INIERVAL

MATH 26 1 73 30 00 47 77 930 DO 113 58
-my avs i L] Ll 23
HYDROGRAPH AT STATION
191 6t. TOTAL LOSS = 76.81. TOTAL EXCESS - 114 80
TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 149_50-HR
{HRY
{CU M-3}
i 50 43 23 . 4
(MM} 48 217 191 623 112 196 113 525
(1008 CU M) 236 1974 2179 2205
CUMULATIVE AREA - 19 42 SQ M
OUTPUT COWIROL VARIABLES
1wy 3 PRINT CONTROL
IPLOT 0 PLOT CONIROL
OSCAL 0 HYDROGRAPH PLOT SCALE
SUBBASIN RUMOEF DATA
SUBBASIN CHARACTERISTICS
TAREA 13 87 BSUBBASIR AREA
PRECIPITATION DATA
DEFINE FOR D-PERCENT HYPOTHETICAL STORM
HYDRO-35 - TP-40 .- . ’P-49
S5-MIN 15-MIN 6O-HIR Z-HR I-HR 6-HR 1Z-HR 24-HR 2-DAY 4-DAY T-DAY
20 B0 45 00 #1 ec 107 DD 120 0D 16D O 178 DO 209 B8O .00 L111] oo
STORM AREA -~ 220 00
SCS LOSS WMATE
SIRTL 17 85 1IMITIAL ABSETRACTION
CRVNBR 74 00 CURVE WUMBER
RTIMP DI PERCENT IMPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOND OVERLAND FLOW ELEMENT
STRTL 17 85 INITIAL ABSTRACTION
CRVHDR 74 80 CURVE MMBER
RTIMP B0 PERCENT IMPERV1OUS AREA

OVERLAND-FLOW ELEMENT MO 1

OVERLAND FLOW LEMGTH
sLom

ROUGHWESS COEFFICIENT
PERCENT oF BUBBASIN

MININUM HUMBER OF DX IMIERVALS

OVERLAND FiOwW LEWGTH

SLOPE

ROUOGHNESS COEFFICIENT

PERCEMT OF SUBBAXIN

NIRIMBd MUMEBER OF DX INTERVALS

CHAWMIF] [ EWSTH
ELOPE

L 1210
] 0130
¥ 400
PA 52 3
DXM1N 5
OVERLARD-FLOW ELEMENT WO 2
L 1180
s 0130
W 400
PA a7 7
DXMIM 5
KIHBMATIC WAVE
MAIN CHAMMEL
L 6000
8 0030
% 045

CHAMNEL ROUGHMESS COEEFICIENT

RAX THUM
CELERITY
(xPS)

11
12
137

1148E+02 PERCENT ERROR-

10-DAY
oo

)

B,

ded

)

()
A



+

*

cA 13 87 CONTRIBUTING AREA
SHAPE TRAP CHAMMEL SHAPE
wo N0 BOITOM WIDTH OR DIAMETER
z 40 00 SIDE SLOPE
NDXM1N Z NWINIMUM WUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
Ld i
COMPUTED EINEMATIC PARANETERS
VARLIABLE TIME STEP
(DT SHOWH IS A NMINIMIM)
ELEMENT ALPHA N DT oxX PEAR  TIME TO VOLUME
PEAK
(MIN) N) {Cus) (MIN) (M)
PLANE i 29 1 67 29 B4 172 91 30.47 903 59 113 83
PLANE2 29 L 67 27 41 157 19 29.56 912 38 113 95
MAIN 22 L33 26 27 2000 66 55.23 960 96 113 83

CONTINUITY SUMMARY {1000 CU-M)-INFLOW=

TOTAL RAINFALT =

PEAX FLOW
(CU M-S)

5%

48

RO

41 BA

10 PH

11 LS

42 UK

43 Uk

44 RK

00DBE+D0 EXCESS= 158PE+04 OUTFLOW- 1574E+04 BASIN STORAGE-

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

WAXIMNM
CELERITY
{wPS)

10
0
i 27

3103401 PERCENT ERROR- .7

MALR 22 123 10 oo 55 22 950 00 113.84
e P »asw ann
HYDROORAPH Al STATION
19% 61, TOTAL LOSS ~ 76 81. TOTAL EXCESS = 114 8O
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149 58-HR
(HR)
(CU M-8)
16 00 41 17 6. 3
(¥4} 64 500 107 565 113 211 113 777
{1000 CU M} 895 1492 1570 1578
CUMULATIVE AREA =~ 13 B7 50 KM
OUTRUT COWIROL VARIABLES
TPRNT 3 PRINT CONTROL
IPLOT 0 PLOT COWIROL
QSCAL ¢  HYDROGRAFH PLOT SCALE
SUBBASIN RUMOFF DATA
SUBBASIN CHARACTERISTICS
TAREA 3 04 SUBBASIN ARETA
PRECIPITATION DATA
DEPTHS FOR  ©-PERCENT HYPOTHETICAL STORM
HYDRO-35 . TP-40 _ . . TP-49 .
S-MIN 15-MIN 60-NIN 2-HR 3I-HR 6-HR 12-HR 24-MR  2-DAY 4-DAY 7-DAY 10-DAY
20 B0 45 OO0 81 g9 107 DO 120 OO 16D DD 178 DO ZD%.BD oo oo .00 oo
STORM AREA = 220 80
SCS LOSS HATE
HIRTL 17 85 INITIAL ABSTRACTION
CRVMBR 74 DD CURVE RUMBER
RTIMP 00 PERCENT INPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOND OVERLAND FLOW ELEMENT
STWIL 17 85 INITIAL ABSTRACTION
CRVNBR 74 00 CURVE WUMBER
RTINP 00 PERCENT IMPERVIOUS AREA
EINEMATIC WAVE
OYERLAMD-FLOW ELEMEMT MO 1
L 1250 OVERLAND FLOW LERGTH
8 a1pn  SLOPE
N 400 ROUGHMESS COEFFICIENT
PA 61 B FERCENT OF SUBBASIN
DXMIN S MINTMUM WUMBER OF DX INTERVALS
OVERLMAD -FLOW ELEMEMT WO 2
L 780  OVERLAKD FLOW LEMOTH
8 oiog SLOPE
N 400 ROUGEMESE COEFFICIENT
PA 38 2z PERCEMT OF SUBBASIM
DXMIN 5 MINIMIM WIMBER OF DX INTERVALS
KINEMATIC WAVF
MAIN CHAMNEL
L 1500 CHAMMEL LEMGTH
o080 SLOPE
N 045 CHAMMEL ROUGHNEBS COEFFICIENT
CA 3 04 COMIRIPUTING AREA
SHAPE TRAP CHANMEL BHAPZ
WD 00 POTTOM WIDTH OR DIAMETER
2 40 b0 5iDE BLOPE
NDXMIN 2 HNINIMUM WIMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
aas
COWPUTED EKIMEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWH IS A MIMIMUM)
ELEMENT ALPHA [ DT X PEAK TIME 10 VOLUME MAXI NN
PEAR CELERITY
(MIN) (M) (CM3) (WIE) (M) (uP3) Vs a
i 4 ¥ ﬂ
PLANE L 25 1 67 26 51 138.93 7 03 941 24 113 93 .09 IR RS 1'\_ 6
PLANE 2 25 t 67 26 47 130.04 5.81 974 39 113.98 oe
MATH 37 123 & 66 s50¢ 16 12 a1 P96 86 113 98 1 26




CONTINUITY SUMMARY (L1000 CU-M)-[NFLOW= OOODE+00 EXCESS- J4B0E+03 QUIFLOW= 3453E+03 DASIN STORAGE- 6O14E+00 PERCENT ERROR=- ]
IRTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN a7 1 13 30 6o 12 0} 900 £0 114 30
-ma awe Ed L] aaa -—ne
HYDROGRAPH AT STATION
TOTAL RAINFALL « 191 6%, TOTAL LOSS = 76 1. TOTAL EXCESS - 114 84
PEAK FLOW TIME MAXIMIM AVERAGE FLOW
6-HR 24-HR 72-HR 149 50-HR
+ (CU M/S) (HR)
{CU M-5)
+ 12 15 oo v 4 1 1
(M) 55 610 108 360 113.681 114 241
(1000 €U M) 199 329 346 347
CIMULATIVE AREA - 3 04 SO KM
a7 KO OUTPUT CONTROL VARIABLES
1PRT 3 PRINT COWIROL
1PLOT 0 PLOT CONTROL
O8CAL 0 HYDROORAPH PLOT SCALK
SUBBASIN RUMOFE DATA
48 BA SUBBASIN CHARACTERISTICS
TAREA 4 92 SUBBASIN ARFA
PRECIPITATION DATA
10 PH DEFTHS FOR  0-PERCEMT HYPOTHETICAL STORM
HYDRO- 35 . . TP-40 . 1P-49 .
5-MIN I5-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
20 80 45 oo a1 8p 107 00 1Z20 00 166 0D 178 QOO 209 BD [i]:] o on (1]
STORM AREA - 220 00
11 LS SCS LOSS RATE
STRIL 17 85 1INITIAL ABSTRACTION
CRVMBR 74 00 CURVE RUMBER
RTINP .00 PERCENT INPERVIOUS AREA
LOSS RATE VARTABLES FOR SECOMD_OVERLAND FLOW ELEMENT
STRIL 17 BS5 IMITIAL ABSTRACTION
CRVABR 74 00 CURVE RUMBER
RTIMP 00 PERCENT TMPERVIOUS AREA
KENEMATIC WAVE
49 UK OVERLAND-FLOW ELEWENT WO 1
L 980 OVERLAND FLOW LENGTH
s 0100 SLoPE
N 400 ROUGMMESS CORFYICIENT
PA 59.9 PERCEMT OF SUBBASIM
DXMIN 5 MINIMUW NUNBER OF DX INTERVALS
50 UK OVERLAND-FLOW ELEMENT MO 2
L 660 OVERLAND FLOW LENGYH
s 0100 SLOPE
N 400 ROUGHWESS COEFFICIEWT
PA 40 | PERCENT OF SUBBASIN
DXNIN S MINIMIM MUMBER OF DX INTERVALS
KIMEMATIC WAVE
51 RR MAIN CHANWEL
L 3000  CHAMMEL LEWGTH
s 008D SLOPE
n 045 CHAMMEL ROUGHNESS COREFICIENT
CA 4 92 COMTRIBUTING AREA
SHAPE TRAP CHAMMEL SHAPE
WO 00 BOTTON WIDTH OR DIAMETER
z 40 B0 SIDE SLOPE
NDXMIN 2 MINIMUM MUMBER OF DX INTERVALS
RUPSTO YES ROUTE UPSTREAM HYDROGRAPH
-aa
COMPUTED KINEMATIC PARAMETERS
VARIABLE TINE BTEP
(DT SHOWN IS A NINIMUM)
ELEMENT ALPHA ® T % PEAX  TIME TO VOLUME  MAXTMIM
PEAR CELERITY
(NIN) {H) {oMS) {NIN} {304) (MPS}
PLABEL 75 1 67 27 B0 140 05 13 00 915 72 113 g8 08
PLANE 2 75 1 67 23 22 110 04 10 63 846 53 114 D4 .08
MAIN 37 133 10 66  1pOD 33 33.45 TR 114 09 1.59
CONTINUITY SUMMARY (1000 CU-M)-INPLOW- 3461E+03 EXCESS- 5633%+03 OUTFLOW- .9051F+03 BASIN STORAGE- .R341E+00 PERCENT ERROR= 14

INTERPOLATED Y0 SPECIFIED COMPUTATION INTERVAL

MAIR 37 1 33 30 oD 33 30 900 0D 113 99
ET Y] e ras L3 2] L 1 23
BYGROGRAPH AT STATION
TOTAL RAIMFALL = 191 61, TOTAL LOSE = 76 Bl, TOTAL EXCESS = 114 80 ]r ~ 4 n
LA T07
PEAK FLOW TIME MAXIMUN AVERAGE FLOW LA S
&-HR Z4-HR 72-HR 149 5D0-HR
+ (CU K5} {HR)



(CU W-5)

+ 33 15 a0 25 10 3 2
{MM) 67 493 108 663 113 452 113 932
(1000 cU M) 537 865 903 807
CIPTMULATIVE AREA =~ 7 96 SQ KM
56 RO OUTPUT CONFROL VARIABLES
IPRNT 3 PRIWMT CONIROL
IPLOT 0 PLOT CONMTROL
QSCAL ] HYDROGRAFH PLOT SCALE
SUBBASIN RUNOFF DATA
57 BA SUBBASIN CHARACTERISTICS
TAREA B 33 SUBBASIN AREA
PRECIPITATION DATA
10 PH DPEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
HYDRO - 35 . TP-40 .- s TP-49 . .
5-MIN 15-MIN GO-NIN 2-HR 3-HR 6-HR 12-8R 24~-HR 2-DAY 4-DAY 7-DAXY 10-DAY
20 80 45 00 61 BD 107 DO 120 00 160.00 178 GD 209 B0 oo L] 00 oo
SIORM AREA - 220 Q0
11 L8 5CS LOSS WATE
STRIL 17 85 INITIAL ABSIRACTION
CRVHER 74 D0 CURVE NUNBER
ETIMP 00 PERCENT INPERVIOUS AREA
1.O0SS RATE VARIABLES FOR SECOND OVERLAND FLOW ELEMENT
STRIL 17 85 IMITIAL APSTRACTION
CRYBBR 74 10 CURVE WMPER
RTIMP 00 PERCENT INPERVIOUS AREA
KIMEMATIC WAVE
58 UK OVERLARD-FLOW ELEMEWNT M0 1
L 820 OVERLAND FiOW LEMGTH
5 0130 SLOPE
N 400 ROWMRINESS COEFFICIENT
PA 19.4 PERCENT OF BUPBASIMN
DXMIR 5 MINIMIN WUMBER OF DX INTERVALS
59 UK OVERLAND-FLOW ELEMENT WO 2
L B40. OVERLAMD FLOW LEWGTH
5 0130 SLOPE
] 400 ROUEMESS COEFFICIENT
PA 50 & PERCENT OF SUBBASIN
DXMIN 5 MWINIMIM NUNBER OF DX INTERVALS
KIMFMATIC WAVE
60 RK HAIN CHANMEL
L 5000 CHANMEL LEMGTH
] 0038 SLOPE
N 045 CHAMNMEL ROUGEMESE COEFFICIENT
CA A 33 CONIRIBUTING AREA
SHAPE TRAP CHAMNEL SHAPE
wh 00 BOTTON WIDTH OR DIAMETER
z 40 90 SIDE SLOPE
NDXMIR 2 MINIMOM MUMBER OF DX INTERVALS
RUPSID YES ROUTE UPSTREAM HYDROGRAPH
ans
COMPUTED KINEMWATIC PARAMETERS
VARIABLE TIME ETEP
(DT SHOWM IS A MINIMNUM)
ELEMENT ALPHA M T X PEAR TIME TO VOLINE MAX IMUM
PEAK CELERITY
{MIN) M) (CxS) (MIN) (M) (MP5}
PLANE] 29 1 67 24 B4 136 71 21 34 860.36 114 03 09
PLANMEZ .2% 1.67 25.31 140.05 21.64 a64.52 113.92 .09
MAIN 22 t 33 15 04 1667 21 324 52 236 1% 113 46 1 86
CONTINUITY SUMMARY (1000 CU-M)-INFLOW= B9742+D4 EXCESS~ 9536E+03 OUTFLOW- 9H96E+04 BASIN STORAOGE~ Z473E+D1 PERCENT ERROR~

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 22 1 33 30 00 323 56 930 00 113 45
asa aee - aen ame
HYDROGRAPH AT STATION
TOTAL RAINFALL = 191 61, TOTAL LOSS = 76 B1. TOTAL EXCESS - 114 BO
PEAK FLOW TIME MAXIMIM AVERAGE FLOW
5-HR 24-HR 72-HR 149 S0-HR
+ (CU MsS) {HR)
(CU Ws5)
+ 324 15 S0 251 ion 38 18
(M) 61 927 106.658 112 741 113 387
{1060 cu M) 5419 9334 9866 3922
CUMULATIVE AREA - 87 51 S5Q EM
63 RO OUTPUT CONTROL VARIABLES
IPRNT J PRINT CONTROL
1PLOT B PLOT CONRTROL
OSCAL n HYDROGRAPH PLOT SCALF
SUBRBASIH RUMOEF DATA
-
&4 BA SUBBASIN CHARACTERISTICS n ) i
TAREA 19 41 SUBBASIN AREAR s -

PRECIPITATION DATA

(&



z
e}
=

11 I3

65 UK

66 UK

67 RK

HYDRO-35 - TP-40 . TP-49 .
5-MIN 15-MIN 6D-MIH  2-HR  3-HR  &-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
Z0 60 45 DO Bl 0 107 0D 120 DO 160 O 178 0D 209 BOD oo oo 00 o0

STORM AREA - 220 OO

SCS LOSS RATE
STRIL 17 BS IMITIAL ABETRACTION

CRVEHR 74 00 CURVE WUMBER

RTINP 00 PERCENT IMPERVIOUS AREA

L0SS RATE VARIABLES FOR SECOND OVERLAND FLOW ELEMENT
STRTL 17 85 IWITIAL ABSTRACTIOW
CRVNRR 74 00 CURVE WUMPER
RTIMP D0 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
OVERLAND-FI.OW ELENENT NO. 1
L 1340 OVERLAND FLOW LEMGTH

8 an3n  SLOPE
N 400 ROUGHMERS COEEFICIENT
PA 48 @ PERCEWT OF SURBASIN
DXMIN S MWINIMGN MIMBER OF DX INTERVALS
OVERLAMD-FLOW ELEMENT WO 2
T 1400 OVERLAND FLOW LENOGTH
s 0030 SBLOPE
L] 400 ROUGHNESS COEFFICIENI
PA 51 2 PERCEMT OF SUBBASIN
DXMIR S  MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE
MATN CHANNEL

L 7100 CHAMMIEL LEMGTH
5 0080 SLOPE
N 045 CHAWNEL ROUMMESS COEFFICIENT
CA 19 41 CONIRIBUTING ARFA
SHAPE TRAP CHANMEL SHAPE
WD 00 BOTTOM WIDTH OR DIAMETER
i 40 080 SIDE SLOPE
BDXMIM 2 WINIMMW WMMBER OF DX IMTERVALS
RUPSTQ WO ROUTE UPSTREAM HYDROGRAPH

snm
COMPUTED KINEMATIC PARAMEITERS
VARIABDLE TINE STEP
(DT SHOWN 1S A MINIMIM)

ELEMENT ALPHA » DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (%) (CMS) (MIN) (va¢) (urPs)
PLAME | 14 L 67 27 47 83.78 22 09 1164 08 113 69 ns
PLANE2 14 L 67 26 86 8z 38 22 52 1183 77 113.67 05
WAIN 37 1 33 22 77 2367 44 43 64 1199.67 113 64 173

CONTINUITY SUMMARY (1000 CU-M)}-INFLOW- OUOOE+DE EXCESS~ 2222E+04 OUTFLOW= 2199E+404 BASIN STORAGE- 1484E+02 PERCENT ERROR=

e

INTERPOLATED TO SPECIFIED COMPUTATION INIERVAL

MAIN a7 1 33 ip GO 43.64 1200 DO 113 64

e [T T anw 32 ]

HYDROOGRAPH AT STATION

TOTAL RAIMFALL - 191 6l. TOTAL LOSS = 76 B}, TOTAL EXCESS - 114 80

PEAK FLOW
L+ {EU MrS)

+ 44

70 KO

71 BA

11 LS

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149 50-HR
{HR)
(CU M/5)
20.80 40 22 ] 4
(M) 44 645 89 484 111 996 113 576
(1000 CU M) 867 1911 2174 2205

CUMUILATIVE AREA - 19 41 50 M

OUTPUT CONTROL VARIABLES

IPRAT 3 PRINT CONMTROL
1PLOT 8 PLOT COMIROL
Q3CAL b HYDROORAPH PLOT SCALE

SUBBASIN RUNOEE DATA

SUBBASIH CHARACTER1ISTICS
15 48 SUPBASIN AREA

PRECIPITATION DATA

DEFTHS FOR 0-PERCENT HYPOTHETICAL STORM
HYDRO-35 - - P-48 .- aaa .- TP-49 ... . ..
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
20 A0 45 ho 81 A0 107 OO 120 DO 160 OO 178 DO 209 AOD 00 [117] 0o 0

STORM AREA -~ 220.00
SCS LOSS RATE

SIRIL 17.85 INITIAL ABSTRACTION
CRVNER 74 00 CURVE NUMBER
RTIMP 00 PERCENT INPERVIOUS AREA

LOSS RATE VARIABLES FOR SECOND OVERLAWD FLOW ELEMENT
STRIL 17 85 [HITIAL ABSTRACTION
CRVNMBR 74 D0 CURVE NUMBER
RTINP 0D PERCENT INPERVIOUS AREA

KINEMATIC WAVE

D

-y
-
-



72 UK OVERLAND-FLOW ELEMENRT ¥NO 1
L 440 OVERLAND FLOW LENGTH
5 0200 SLOPE
¥ 400 ROUGIMESS COEFFICIENT
PA 24 3 PERCEMT OF SUBBASIN
PXMIN 5 MINTMUM NUMBER OF DX INTERVALS
73 UK OVERLAND-FLOW ELEMENT NO 2
L 1360 OVERLAND FLOW LEMGTH
5 0200 SLOPE
[ 400 ROUORNESS COEFFICLENT
PA 75 7 PERCENT OF SUBBASIM
DXMIN 5 MINIMUM RUMBER OF DX INTERVALS
KIREMATIC WAVE
74 RK MATH CHANWEL
L R500  (WAMMEL LENOTH
5 6030 SLOPE
N D45 CHAMMEL ROUGHMESS COEFFICIENT
CA 15 48 CONTRIDUTING AREA
SHAPE TRAP CHANWEL SHAPE
wD 00 BOTTOM WIDTH OR DIAMETER
z 40 00 SIDE SLOPE
HDXMIN 2 MWIMIMM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSIREAM HYDROGRAPH
-0e
COMPUTED KIMEMATIC PARAMETERS
VARIARLE TIWE STEP
(DT SHOWN 18§ A MIMIMIRM)
FLEMENT ALPHA M DT DX PEAK  TIME TO VOLUNE
PEAK
[MIR} ) {CHS) (MIN) (MM)
PLANE1L 35 L &7 15 36 88 03 28 &0 789 97 114 28
PLANEZ EH t 67 an oo 230 pe s1 13 918 25 113 83
MAIN 22 1 33 30 00 2034 26 87 33 966.72 113.20
CONTINUITY SUMMARY (1000 CU-N)-INFLOW- 2197E+04 EXCESS- 1772E+04 OUTFLOW- 3936E+04 BASIN STORAGE-

MAIN 22 i 33 30 00 86 87 960 DO 113 20
asm AR AR ssw nsw
HIDROORAPH AT STATION
TOTAL RAINFALL - 191 61 TOTAL LO55 - 76 81, YOTAL EXCES3 - 114 60
PEAK FLOW TINE MAXIMUM AVERAOE FLOW
6-HR 24-HR 72-HR 149 S0-HR
+ (CU MWr5) (HR)
{CU M-5)
+ 87 16 00 75 41 i5 7
(L .}] 16 346 101 343 i1l 924 113 143
{10060 Cu M) 1617 3536 39es 3948
CUMULATIVE AREA - 34 69 50 KM
77 KO OUTFUY CONTROL VARIABLES
1PRET 3 PRINE CORTROL
1PLOT 0 PLOT COWIROL
QSCAL 1 HYDROGRAPH PLOT SCALE
SUBBASIR RUNOEF DATA
78 BA SUBBASIN CHARACTERISTICS
12 89 SURBASIN AREA
PRECIPLTATION DATA
¢ ¢#d DEFTHE FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-135 TP-40 TP-49
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
20 80 45 00 6t B0 107 00 120 OD 16D DO 178 DD 209 BO 1] .00 b
STORM AREA - 220 00
11 LS SCS LOS5 RATE
17 85 [IRITIAL ABSTRACTION
CRVEER 74 00 CURVE NUMNBER
RTIMNP 00 PERCENT 1IMPERVIOUS AREA
LOSS RATE VARIABLES FOR RECOND OVERLAND FLOW FLEMENY
STRTL 17 85 IMITIAL ABRSTRACTION
CRVMBR 74 00 CURVE WAMER
RTIMP 00 PERCENYT INPERVIOUS AREA
LINEMATIC WAVE
79 UK OVERLAND-FLOW ELENENT NO 1
L 750 OVERLAND FLOW LEMGTH
s 0120 SLOPE
.} 400 ROUOHNESE COEFFICIENT
PA 31 9 PERCENT OF SUBBASIN
13 it ] 5 MNININUM BUMBER OF DX INTERVALS
80 Uk OVERLAND-FEOW ELEMENT RO 2
1590 OVERLAND FLOW LEMOQTH
8 0100 SLOPE
L4 400 ROUGHMESS COEFFICIENT
PA 68 1 PERCENT OF SUBBASIN
DXMIE 5 MINIMUM MUMBER OF DX INTERVALS
KIMEMATIC WAVE
81 RK MATN CHANWEL
L 5500 CHAMNEL LERGTH
5 0080 SLOPE
H DAS CHAMNEL ROUGHWERSS COEFFICIENT
CA 12 89 CONIRIBUTIRG AREA

INTERPGLATED TO SPECIFIED COMPUTATIOR INTERVAL

MAXTMUM
CELERITY
(MES)

10

12
1319

4308E+01 PERCENT ERROR=-

10-BAY
.00

GE110

7



+

*

CONTINULITY SUMMARY (1000 ClI-M)-INFLOW=-

PEA.

(CU M/8)

&6

a7

1D

11

Be

B9

98

“arw

TOTAL RAIWFALL =

Ek FLOW

2

KD

BA

LS

UK

UK

RE

SHAPE TRAF CHAMWEL SHAPE
wp a0 BOTIOM WIDTH OR DIAMETER
z 40 D0 SIDE SLOPE
HDXMIN 2 WIBIMUM WUMBER OF DX INTERVALS
RUPSTQ HO ROUTE UPSTREAM HYDROGRAPH
L 113
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWM IS A MINIMUM)
ELEMENT ALPHA ] DT DX PEAK TINE TO VOLUME
PEAK
(MIN) (M) (CHS} (MiK} ()
PLANE 1 75 1 67 25.66 125 04 20.95 867 56 113.91
PLANE2 25 1 67 0 00 159 B5 27 52 1003.13 113 B1
MAINH 37 133 17 86 1833 93 42 24 925 43 113 Bl

DOGQOE+D0 EXCESS~

L476E+04 OUTTLOW~

1462E+04 BASIMN STORAGE-

INTERFOLATED TO SPECIFIED CONPFUTATION INTERVAL

MAIN 3z i 33 30 a0 42 20 930,00 113 77
anw aaE [ 1T ] anm
HYDROORAPH AT STATION
191 61, TOTAL LOSS = 76 BI, TOTAL EXCESS = iiq4 84
TIME MAXIMUM AVERAQE FLOW
&-HR 24-HR 7Z-HR 143 50-HR
{HR)
{CU W-5)
15 58 k1] 15 & 3
(M) 59 £92 106 128 112 361 113 708
{1080 TO M) 769 1368 1456 1466
CUMULATIVE AREA = 12 9% SQ EM
OUTPUT CORTROL VARIABLES
1PRNT 3 PRINT CONIROL
IPLOT 0 PLOT CONIROL
QSCAL 1] HYDROOGRAPH PLOT SCALE
SUPDASIN RUMOFF DATA
SUBBASIN CHARACTERISTICS
TAREA 5 Z8 SUBBASIN AREA
PRECIPITATION DATA
DEPTHE FOR O-PERCENT HYPOTHETICAL STORM
HYDRO -39 . TP-4D . - - . TP-19
5-NIN 15-MIN &0-MIN Z-HR I-HR 6-HR 12-HR 24-HR Z-DAY 4-DAY
20 ap 45 0D 8L 80 107 00 120 PO 160G QD 178 0D 209 8% on .00
STORM AREA - 220 0@
SCS5 LOSS RAIE
SIRTL 17 85 INITIAL ABSTRACTION
CRVEBR 74 00 CIURVE NIMBER
RT1INP 00 PERCENT INPERVIOUS AREA
LDOSS RATF VARIABRLES FOR BECORD OVERLAND ¥LOW ELEMEMT
STRIL 17 &5 THITIAL ABSTRACIION
CRVEBR 74 00 CUNVE MIMPER
RTINP 00 PERCENT IMPERVIQUS AREA
KIMEMATIC WAVE
OVERLAND-FLOW ELEMENY MO. 1
L 750 OVERLAMND FLOW LENGIH
s D130 SLOPE
N 400 ROUNMMESS COEFFICIEMT
PA 42 4 PERCENT OF SUBBAEIN
DXMIN 5 NWININUW HUMPER OF DX INTERVALS
OVERLAMD-FLOW ELEMENT NO 2
L 1010 OVERLAND FLOW LENGTH
5 0E30 SLOPE
o 400 ROUGHNESS COEYFicCIEmy
BPA 57 & PERCENT OF SUBBABIM
PAMIN 5 MINIMIIN NUMBER OF LX INTEZIRVALS
KIREMATIC WAVE
MAIR CHANNEL
L ioon CHANMEL LEWOTH
5 0030 SLOPE
N D45 CHANWEL ROVOHNESS COEFFICIENT
[+.Y 5.28 COWNIRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
wb D0 BOTTOM WIDTH DR DIAMETER
z 40 90 EIDE SLOPE
NDEMIN 2 MINIDGM MUMPER OF DX INTERVALS
RUPETQ YES ROUTE UPSTREAM HYDROORAPH
»ae
COMPUTED EKINEMATIC PARAMEIERS
VARIABLE TIME BTEP
{DT SHOWN IS A NINIMNUN}
ELENENT ALPHA M DT DX PEAK TIME TO VOLUME
PEAKR
(MIN) (%) (OMS) {MTH) ()
PLANE] 29 1 &7 27 87 150.05% 12 D3 o049 40 113 B3
PLANEZ 2% 1 &7 25 49 144 33 14 42 895 06 113 %6
MAIN 22 1 33 10 88 104G.33 146_.40 956_65 113 23

MAXIHUM
CELERITY
{WP3)

ne

a9
172

4033E+01 PERCENT ERROR=- 6

7-DAY  t0-DAY

Ll oo

HAXTHUM
CELERITY
(uPg)

09
1 53

Gan111



LONTINULITY SUMMARY (1000 CU-M)-1NFLOW-

TOTAL RAINFALL -

PEAK FLOW
«  (CU M/S)

+ 146

93 kO

94 BA

i PH

1t LS

% UK

"6 UK

37 RR

CONTINUITY SUMMARY (1000 CU-M)-INFLOW=

TOTAL RAIRFALL =~

PEAK FLOW

+  {CU M<S)

5394E+04

EXCESS- BO045E+03 QUIFLOW~ 598HE+D4 BASIN STORAGE~

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 22 123 36 0o 146 17 960 DO 113 23
apm -ae nes *E8
HYDROGRAPH AT STATION
191 61, TOTAL LOSS - 76 81, TOTAL EXCESS - 114 8O
TIME MAXINUM AVERAGE Flow
6-HR 24-HR 72-HR 149.50-HR
(HR)
{CU N-S)
16 00 123 63 23 11
{MN) 50 003 102 741 112 121 113 172
(1000 CH M) 2653 5451 5949 6005
CUNMULATIVE AREA - 53 06 50 KM
OUTPUT CONTROL VARIABLES
1PRNT 3 PRINT CONTROL
1PLOT G PLOT CONIROL
OSCAL ©@  HYDROGRAPH PLOT SCALE
SUBBASIN RUMOFE DATA
SUBBASIN CHARACTERISTICS
TAREA 14 9¢ SUBBASIN AREA
PRECIPITATION DATA
DEPTHE FOR  O-PERCEMT HYPOTHETICAL STORM
HYDRO- 35 ... TP-40 .. . . veae - TRB-49 . .
S-MIN  i5-MIN  60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 1D-DAY
20 BD 45 0D 81 80 107 DO 120 00 160.00 478 00 209 BC on oo 0o oo
STORM ARER ~ 220 OO
5CS LOSS RATE
STRTL 17 85 INITIAL ABSTRACTION
CRVNBR 74 00 CURVE WUMBER
RTIMP 00  PERCEWT IMPERVIOUS AREA
LOSE RATE VARIABLES FOR SECOMD OVERLAND FLOW ELEMENT
STRIL 17 85 INITIAL ABSTRACTION
CRVNPR 74.00 CURVE WUNBEIR
RTINF 00 PERCEMT INPERVIOUS AREA
KINFMATIC WAVE
OVERLAND -FLOW ELEMENT NO 1
L 1860, OVERLAWD FLOW LEKGTH
5 0800 SLOPE
" 400 ROUGHMESS COEFFICIENT
PA 74 B PERCENT Of SUBBASIN
DXMIN 5 WININUM FUMBER OF DX INTERVALS
OVERLAND-FLOW ELEMENT MO 2
L 630 OVERLAMD TLOW LERGTH
5 0800  SLOPE
® 400 ROUGHWESS COEFFICIENT
PA 25 2 PERCENT OF SUBBASIN
DAMTH S5 MINIMIB MUMEER OF DX INTERVALS
KINEMATIC WAVE
MAIN CHAWMEL
L 6000 CHAMEL LEWOTH
s 0080 SLOPE
N 045 CHAMMEL ROUGHNESS COEFFICIENT
cA 14 94 COWTRIBUTING AREA
SHAPE TRAP CHAMMEL SHAPE
WD 00 BOTTOM WIDIH OR PIAMETER
z 40 00 SIDE SLOPE
HOYMIN 2 WINIMUM SARGBER OF DX INTERVALS
RUPSTQ H0 ROUIE UPSTREAM MYDROGRAPH
L 3 14
COMPUTED KINEMATIC PARAMETERS
VARIABLE YIME STEP
(DT SHOWN IR A MIMINUM)
ELEMENT  ALPHA M DT DX PEAFE.  TIME TO VOLUME  MAXIMUM
PEAR CELERITY
(MIN) (%) (CMS) (NIR) (M04) (MPE)
PLANE L 71 1.57 27 66 372 12 &0 07 B49 36 113 83 .22
PLANE2 71 1 67 11 92 126 04 32 B4 768 79 114,43 18
MATN 37 133 16 72 2000 66 76.52 845 68 113 96 1 93

MAIN a7

O000E+DD EXCESS=

17 10E+04 OUTFLOW= 1697E+D4 BASIN STORAGE=-

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

1 33 30 00 76 10 540 90 114 05

HYDROGRAFH AT STATION

TIME

6-HR

(HR)
{CU N-5})

191 61, TOTAL LOSS -

76 81, TOTAL EXCESS - 1§4 A0

MAXTMUN AVERAOGE FLDW

Z4-HR 72-HR 149.50-HR

160BE+01 PERCENY ERROR=

1490E+01 PERCEMT ERROR-

7



* 76 14 0D 52
(MM) 74 841
(1000 CU M) 1118

CUMULATIVE AREA -

19 7 3
110 B3 113 726 113 986
1656 1699 1703

14 94 5Q KM

100 RO QUTPUT COWTROL VARIABLES
IPRNT 3 PRINT COWIROL
1PLOT 0 PLOT COMTIROL
QECAL 0 HYDROGRAPH PLOT SCALE
SUBBASIN RUMOFF DATA
il BA SUPBASIN CHARACTERISTICS
TAREA 7 52 BSUBBASIN AREA
PRECIPITATION DATA
10 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORN
HYDRO-35 TP-40 - .. TP-49
S-MIR 15-MIN 60-MIN 2-HR 3-HR 6-HR 1Z-HR 24-HR 2-DAY 4-DAY 7-DAY
20 BO 45 00 41 80 167 00 120 0D 160 DD 176 OD 209 &0 oo op
STORM AREA -~ 220 OO
1113 5C5 LOSS RATE
STRTL 17 85 IMITIAL ABSTRACTION
CRVMBR 74 00 CURVE MABER
RTIMNP 00 PERCENT IMPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOMD OVERLAMD FLOW ELEMENT
STRTL 17 85 INWITIAL ABSTRACTION
CRVMBR 74 D0 CURVE WNMBER
RTIMP GD PERCENT INPERVI1OUS AREA
EINEMATIC WAVE
1@z Uk OVERLAMD-FLOW ELEMENT RO 1
i 870 OVERLANL FLOW LENGTH
s 6300 SLOPE
N 400 ROUGHMESS COEFFICIERT
PA 24 3 PERCENT OF SUBBASIN
DXMIN 5 MIMIMM MRMBER OF DX INTERVALS
103 UK OVERLAND-FLOW ELEMENT RO 2
L &0O0Q OVERLAMD FLOW LENOATH
s 0300 SLOPE
N 400 ROUGHMESS COEFFICIENMT
PA 7S 7 PERCEYNT OF SUBBABIN
DXMIMN 5 MWINIMM MUMBER OF PX INTERVALS
RINEMATIC WAVE
104 RK MAIN CHAMNMEL
4500 CHANKEIL LENGIH
8 0060 SLOPE
L 045 CRAMWEL ROGHMESE COEFFICIENT
CA 7.52 CONTRIBUTING AREA
SHAPE TRAP CHAMIEL SHAFE
wD 00 BOTYOM WIDTH OR DIAMETER
z 40 00 SIPE SLOPE
NDXMIN 2 MINIMIM WOMBER OF DX INTERVALS
RIUPSTQ YES ROUTE UPSTREAN HYDROGRAPH
==s
COMPUTED EKINEMATIC PARAMETERS
VARIANALE TIWE STEP
(DT SHOWE I8 A NINIMUM)
ELEMENT ALPHA M DT DX PEAR TIME TO VOLUME
PEAK
(MIN) (M) (CMS) {MIN) (MM)
PLANE} 43 1 67 22 46 174 06 11.00 810 76 114 D0t
PLANE2 43 1 67 21 18 1&0.05 35.6D0 az1.08 114.07
MAIN 3z 1 33 13 13 1500. 49 117 26 854 95 113.86

CONTINUETY SUMMARY {1000 CU-M)-INFLOW= 1637E+04 EXCESS- O6USE+03 OUTFLOW- 2549E+04 BASIN STORAGE=~

INTERPOLATED T0 SPECIFIED COMPUTATION INTERVAL

MAIN 32 133 30 0o 116.42 870 0D 113 %0
L X 1] -as a*ee -2 Ll
HYDROORAPH AT STATION
TOTAL RAIMFALL - 191 61, TOTAL LOSS - 76 Bi, TOTAL EXCESS - 114 50
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149 50-HR
+ iCU N-8) (HR)
(CU M-S)
+ 116 i1 50 17 9 10 5.
(L 74 355 110 697 113 593 113 944
(1000 CU M) 1678 2486 2551 2557
CUMULATIVE AREA = 22 46 50 W
109 X0 QUTPUT COWIROL VARIABLES
1PENT 3 PRINT CONTROL
TPLOT 0 PLOT CONIROL
QSCAL 0 HYDROGRAPH PLOT SCALE
SUBBASIN RUMOEFF DATA
110 BA

SUBBASIN CHARACIERISTICS
TAREA 3 67 SUBBASIHN AREA

PRECIPITATION DATA

10-DAY
T

MAXIHUM
CELERITY
(MPE)

13

13
191

6979E+00 PERCENI ERROR-

)
-
-
P
-

[



10 PH DEFTHS FOR D-PERCENT HYPOTHEILICAL STORM
HYDRO -3% TP-40 TP-49
S-WIN 15-MIN 6O0-MIN 2-HR I-HR 6-HR 12-HR 24 -HR Z-DAY 4-DAY 7-DAY
0 8o 45 00 #1 B0 107 o0 12¢ 00 160 00 178 00 2909 80 oo a0 oo
STORM AREA = 220 00
11 L5 SCS LOSE RATE
STRTL 17 B5 [NITIAL ABSTRACTION
CRVHDR 74 00 CURVE HUMBER
RTINFP 00 PERCENT IMPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOMD OVERLAND FLOW FLEMENT
STRIL 17 85 INMITIAL ABSTRACTION
CRVEBR 74 00 CUORVE NUMBER
RIIMP 00 PERCENT IMPERVIOUS AREA
RINEMATIC WAVE
Tl UK WERLAI'D FLOW ELEMENT RO 1
116B. OVERLAND FLOW LENGIH
5 G130 SLOPE
N 400 ROUCHMESS COEFFICIERT
PA 63 4 PERCENT OF SUBBASIN
DXMIN 5 MININIM NUMBER OF DX INTERVALS
112 UK mm.m FLOW ELEWENT N0 2
670 OVERLAMD FLOW LEMGTH
S 0136 SLOPE
N 400 ROUGHMESS COEFFICIEMT
PA 36 & PERCENT OF SUBBASIN
DXMIN 5 MWININUM RUMBER OF DX INTERVALS
KINEMATIC WAVE
113 RE MAIR CHANMEL
L 2004 CHAMKEL LEWGTH
5 0030 SLOPE
L} 045 CHAMSEL ROUHNESS COEFFICTENT
CA 3 &7 CONTRIDUTING AREA
SHAPE TRAP CHAMMEL SHAPE
L DD BOTTION WIDTH OR DIAKETER
z 40.00 SIDE SLOPE
NDXMIN 2 XIMDAM WUMBER OF DX INTERVALS
RUPST(Q YES ROUTE UPSTREAN HYDROGRAPH
-ae
FOMPUTED EINEMATIC PARAMETERS
VARIABLE TINE ETEP
{DT SHOWM 15 A NININUM)
ELEMENT ALPHA L PT X PEAK TIME TO VOLUME
BEAR
(MIM) m {CHS) (MIN}) (MM)
PLANE1 9 1 a7 28.74 165 77 10 00 895 16 113 88
PLAME 2 29 1 67 25 35 134 04 r.57 832 05 113 94
MAIN 22 133 5.20 6556 89 578 99 940 &9 113 32
CONTTNUITY SUMMARY (1000 CU-M)-INTFLOW- 1842E+05 EXCESS- 4201FE+03 OUIFLOW=- 1803X+405 BASIN STORAGE-

INTERPOLATED TO SPEQIFIED COMPUTATION INTERVAL

10-DAY
-00

MAXTMUM
CELERITY
(WPS)

10

L]
2 14

1600E+01 PERCENT ERROR-

MAIN 22 L3 30 00 573 50 930.00  113.30
LR R A [ £ 1] L L) (11 ]
HYDROORAPH AT STATION
TOTAL RAIMFALL - 191 61. TOTAL LOSS - 76 81, TOTAL EXCESS - 114 80
PEAE FLOW  TINME MAXIMUN AVERACE FLOW
6-HR 24-HR 72HR 149.50-RR
+ {CU Nr5) (HR)
{CU N-5)
v 574 15 so 153 204 72 3s
(M) 5B s4B 105 576 112.512 113.239
(1000 CU W) 9777 17516 18756 18877
CUMULATIVE AREA - 166 70 S0 KM
116 Ko OUTPUT COWIROL VARIABLES
1PRNT 3 PRINT CONTROL
IPLOT 0 PLOT COMTROL
QSCAL U HYDROGRAPH PLOT SCALE
SUBBASIN RUNOFF DATA
117 BA SUBBASIN CHARACTERISTICS
TAREA € 44 SUBBASIN AREA
PRECIPITATION DATA
ib PH DEPTHS FOR -P!mm HYPOTHETICAL STORM )
HYDRA - 35 . TP-40 ... N W R
S5-MIN  IS-MIM EO-MIN  ZHR  3-MR  G-HR  1Z-HR 24-HR  2.DAY  4-DAY 7-DAY 10-DAY
20 B0 45 00 B 90 107 00 120 00 160 OD 178 DD 209 80 [T 0 oo 0o
STORM AREA . 220.00
1 LS SCE LOSS RATE
STRIL 17 85 INITIAL ABSTRACTION
CRVNER 74 0D CURVE WOMBER
RTIMP 00 PERCENT IMPERVIOUS AREA
LOSS_RATE VARIABLES POR SECOMD OVERLAMD FLOW ELEWENT
STRIL 17 85 INITIAL ARSTRACTION
CRVEBR 74 00 CURVE WMBER
RTINP 00 PERCENT IMPERVIOUE AREA
YT
KINEMATIC WAVE .,‘!i¥?%14
118 UK OVERLAMD-FLOW ELEMENT WO 1 -~

-1



L 490 OVERLAND FLOW LEWNGTH
5 0500 SLOPE
. | 400 RODOMNESS COEFFLICIEHY

PA 30 S PERCENT OF SUBBASIN
DXMIR 5 MWIMIMUM MUMBER DF DX INTERVALS
119 UK OVERLARND-FLOW ELEMENT NO 2
L 1120 OVERLAMD FLOW LEWGTH
s D500 SLOPE
N 400 ROUGHWESE COEFFICIENT
PA 69 5 PERCENT OF SUBBASIM
DXMIN 5 MINIMM WUMBER OF DX INTERVALS
EINEMATIC WAVE
129 RK MAIN CHAMMEL
L 4000 CHANNEL 1EMOTH
B p100  SLOPE
R 045 CHAMMEL ROUQIMESS COEFFICLENT
CA & 44 CONIRIBUTING AREA
SHAPE TRAF CHAKMEL SHAPE
WD G0 BOTICM WIDTH OR DIAMETER
Z 40 00 SIDE SLOPE
HDXMIN 2 MINIMUM WUMBER OF UX INTERVALS
RUPSTQ HO ROUTE UPSTREAM HYDROGRAPH

aas
COMPUTED KIMEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IR A MINIMIM)

ELEMENT ALPHA .} T DX PEAR TIME TO VOLUME MAX T MR
PEAK CELERITY
(W1H) ) (CHS) (NIN) (o) (MPS)
PLANEL 56 1 k7 11 79 98.03 17.21 767 23 114.45 14
PEANEZ 56 1 &7 22 41 224.07 26.98 810.39 114 02 17
MAIN 41 1 23 12 18 1333.77 39 22 B22.5% 114 1% ¥ 83

CONTTNUITY SUMMARY (1000 CU-W)-INFLOW= O0000E+D0D EXCESS5= 7373E+03 OUTFLOW=- 7328E+D3 BASIN STORAOE- 4450E+00 PERCENT ERROR=
INTERPOLATED T0 SPECIFIED COMPUTATION INTERVAL

MAIN 41 1 33 3o 0o 38 94 bio oD il4 15
anas sl - -ua Ll L

HYDROGRAPH AT STATION
TOTAL RAINFALL - 19%1 61. TOTAL LOSS =~ 76 Bl. TOTAL EXCESS - 114 BD

PEAR FLOW TINE MAXIMUM AVERAGE FLOW
£-HR 24-HR 72-HR 149 SO-HR
+  (CU MsB) (HR)
(CU MrS)
. 39 13 50 23 8 £ 1
() 78 737 111 822 113 914 114 093
(1000 CU M} 507 720 734 735
CUMIILATIVE AREA - 6 44 50 KM
123 KO OUTPFUT COMTROL VARIAPLES
1PRNT 3 PRINT CONIROL
1PLOT 0 PLOT CONTROL
DECAL 0 HYDROGRAPH PLOT SCALE

SUBBARIN RUNOFF DATA

124 BA SUBBAGIN CHARACTERISTICS
TAREA 8 85 SUBBASIN AREA

PRECIPITATION DATA

10 PH DEFTHE FOR 0-~PERCENT HYPOTHETICAL STORM
HYDRO -35 . . TP-40 RN - . e .. TP-49 . .
S-NIN 1S-NIHN 6G0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
20.80 45 G0 81 B0 107 00 120 0D 16D.0D0 176 DD 2D9.BD 1] 1] o -00
STORM AREA - 220 0O
il Ls 5CS LOSS RATE
STRTL 17_85 TINITIAL ABSTRACTION
CRVRER 74 00 CURVE WUMBER
RTINP 0 PERCENT INPERVIOUS AREA

LOSS RATE VARIABLES FOR SECOND OVERLAND FLOW ELEMERT
STRIL 17 85 IMITIAL ABBTRACTION

CRVNIR 74 00 CURVE NUMBER
RTINP 00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
125 Ux. OVERLAND-FLOW ELEMENT WO 1
L 910  OVERLAND FLOW LERGTH
s 0300 SLOPE
o 400 ROUGHMESS COEFFICIEWT
A 51.5 PERCENT OF SUBBASIN
DININ 5 WIRIMOM BUMBER OF DX INIERVALS
1246 IR OVERLAND-FIOW ELEMEMT MO 2
L 860  OVERLAND FLOW LEWOTH
5 0300 SLOPE
N 400 ROUMHNESS COEFFICLENT
A 48 5 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM WUMBER OF DX INTERVALS
RIREWATLC WAVE
127 RY MAIN CHANNEL
L 5000 CHANMEL LEMGTH - . -
8 008D  SLOPE Firivy 1 5
R 045 CHAWNMEL ROUOHMESE COEFFICTEWT JE A
oA 8 85 CONTRIBUTING AREA

SHAPE TRAP CHAMMEL SHAPE



WD 08 BOTTOM WIDTH OR DIAMETER

Z 40 00 SIDE SLOPE
HDXMIN 2 MININUM WIMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROORAPH
ana
CONPUTED KINEMATIC PARAMETERS
VARIABLE TIME BTEP
(DT SHOWHM IS A MINIMUM)
ELEMENT ALPHA N T X PEAK TIME TO VOLUME MAXINUM
PEAK CELERITY
(M1N) (M) (CNS) {MIN) (W) (MPS)
PLANE1 43 1 67 23 22 182 06 26 97 B816.82 14 03 .13
PLANE?2 43 1 67 22 27 172 06 25 96 809 19 114 04 13
MAIN 37 1 33 13 76 1867 21 8% 51 853.45 114 19 2.02
CONTINULITY SUMMARY {1000 CU-M}-INFLOW= 7322E+D3 EXCESS= _1013E+04 OUIFLOW- Ai740E+04 BASIH STORAOGE- 7830E+00 PERCENT ERROR- 2z
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN ar 1 33 o oo 89340 840 DD 114 34
anw -aw LL L] sea 288
HYDROGRAPH AT STATICN
TOTAL RAINFALL = 191 61. TOTAL LOSS = 76 81. TOTAL EXCEES - 114 BO
PEAR FLOW TIME NAXTIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149 S50-HR
+ (T MsS) (HR)
(CU W/S)
* 89 14 00 55 20 7 3
(MM 77 226 111 564 114 063 114 276
(1000 CU W) 11BE 1706 1744 1747
CUMULATIVE AREA = 15 29 SO KM
1ig KD OUTPUT CONTROL VARIABLES
IPRMT 31 PRINT CONTROL
IPLOT 0 PLOT COWIRCL
QSCAL i} HYDROGRAPH PLOT SCALK
SUBBASIN RUNOFF DATA
131 BA SUBBASIN CHARACTERISTICS
TAREA 1% EP SUBBASIN AREA
PRECIPITATION DATA
11 PH DEPTHE FOR D-PERCENT HYPOTHETICAL STORM
HYDRO-35 . . IP-40 . -- e - ee . TP-49 ... ..
S5-WIN 15-MIN 6U0-MIM Z-HR 3-HR &-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 1G-DAY
20 BD 45 (0 B1 B0 167 OO0 120 00 160.00 178 0D 209 A0 1] ] on oo o0
STORM AREA - 220 00
11 LS SCS LOSS RATE
SIRTL 17.85 INITIAL ABSTRACTION
CRVMBR 74 00 CURVE WUNBER
RTINP 08 PERCENT INPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOND OVERLAND FLOW ELEMENT
STRTL 17.65 IMITIAL ABSTRACTION
CRVEBR 74.00 CURVE NUNPER
HTIMF 090 PERCENT IMPERVIOUS AREA
EINEMATIC WAVE
137 UK OVERLAND-FLOW ELEMENT WO 1
L 780 OVERLAND FLOW TEWOTH
8 4130 SLOFPE
L] 400 ROUVGHHESS COEFFICIENT
PA 37 9 PERCENT OF SBUBBASIN
DXMIN S MININUM NUMBER OF DX INIERVALS
143 UE OVERLAND-FL.OW ELEMENT NO 2
L 1280. OVERLAND FLOW LEWGTH
5 8330 SLOPE
N 400 ROUGHNMESS COIFFICIENT
PA 62 1 PERCEMT Of SUDBASIN
DXMIN 5 MINKINUM WUMBER OF DX INTERVALS
EINEMATIC WAVE
134 RE MATW CHAWNEL
L 9500. CHANWEL LEMGTH
-] -0030 BLOPE
N 045 CHAMNEL ROUGHMEBS COEFFICIENT
CcA 19 60 CONTRIBUTING AREA
SHAPE TRAP CHANWEL BHAPE
wD 00 BGTIION WIDTH OR DIANETER
z 40 00 SIDE SLOPE
HOXNIN 2 MINIMUM BUMBER OF DX INTERVALS
RUPSTQ WO ROUTE UPSTREAM HYDROGRAPH
[ 1 1]
COMFUTED RIMEMATIC PARMMETERS
VARIABLE TINE STEP
(DT SHOWN 1IE A MIMINUM)}
ELENENT ALPHA N BT DX PEAK TIME TC VOLUME MAXIMUN
PEAX CELERITY
(MIN} (M) (CM5) {MIR) {0} {MPS)
PLAME1 29 1 67 28 54 156 0§ 39 21 B55.76 113.83 09
PLAMEZ 29 1 67 27 57 160.05 49 10 916.17 113 91 10
MAIN 22 1 33 29 368 2375 78 75.95 948.44 113 76 1.35

nNHnitip



CONTINUITY SITMMARY (1000 CU-K)-INFLOW-

1000E+00 EXCESS= 2244F+04 OUTFLOW= 2222E+04 BASIM STORAQE-

INTERPOLATER TO SPECIFIED COMPUTATION IMTIERVAL

440BE+D1 PERCENT ERROR=-

MAIN 22 1 33 10 0o 75 66 960.00 113 89
enn i —eu - s
HYDROGRAPH AT STATION
TOTAL RAINFALL = 191 61, TOTAL LOSS =~ 76 81, TOTAL EXCESS ~ 114 80
PEAK FLOW TIME MAXIMUM AVERAOGE FLOW
6-HR 24-HR 72-HR 149 SD-HR
{CU Ms5) {HR)
1CU M-5)
76 16 00 sa 24 9 4
(M) 63 619 107 344 113.069 113 626
(1000 CU N) 1247 7104 2216 2227
CUMULATIVE AREA - 19 60 S0 KM
139 KO OUTFUI CONIROL VARIABLES
IPRNT 1 PRINT COMTROL
IPLOT 0 PLOT CONTROL
QSCAL 0 HYDROORAPH PLOT SCALE
SUBBASIN RUNOFF¥ DATA
140 BA SUBBASIN CHARACTERISTICS
TAREA 4 11 SUBBASIN AREA
PRECIPITATION DATA
10 PH DEPTHS FOR  O-PERCEMT HYPOTHETICAL STORM
HKYDRO-35 TP-49 . - TP-49 -
S5-MIN 15-MIN GO-MIN 2-HR 3-HR 6-MR 12-HR 24-MR 2-DAY 4-DAY 7-DAY 10-DAY
2080 45 D0 HI BO 107 00 120 00 160 DD 178 00 209 80 .80 20 .ap 00
STORM AMEA - 220 0D
11 15 5CS LOSS RATE
STRATL 17 85 THITIAL ABSTRACTION
CRVMBR 74 00 CURVE WKMBER
RTIMP 00 PERCENT INPERVIOUS ARXA
LOSS RATE VARIABLES FOR SECOMD OVERLAND FLOW ELEMENT
STRTL 17 85 [INITIAL ABSTRACTION
CRVMBR 74 DO CURVE WUMBER
RTINP D0 PERCENT IMPERVIOUE AREA
KINEMATIC WAVE
141 UK OVERLAND-FLOW ELEMEWT N0 1
L 450 OVERLAND FLOW LENWGTH
8 0100 SLOPE
o 400 ROUGHMESS COEFfICLENT
PA 32 6 FERCENT OF GUBBASIM
DXMIM 5 MININUN MUMBER OF DX IMTERVALS
142 UK OVERLAND-FLOW ELEMENT MO 2
L 920 OVERLAND FLOW LENGTH
5 0108 SLOPE
N 400 ROUGHMWESS COEFFICIENT
PA 67 3 PERCEAT OF SUBBASIK
DXMIN S MINIMIM MUMBER OF DX JMTERVALS
EINEMATIC WAVE
143 RK MATH CHAMWEYL
L 3000 CHAMNEL LEMOTH
s Do30 SLOPE
o 045 CHAMMEL ROUGHWESS COEFEICIENT
CA 4 il CONTRIBUTING AREA
SHAPE TRAP CHAMMEL SHAPE
wo 00 BOTTON WIDTH OR DIAMETER
z 40 00 EIDE SLOPE
WDAMIN 2 MININUM WUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAFH
L2 1]
COMPUTED EINEMATIC PARAMETERS
VARIABLE TINE STEP
(DT SHOWN IS A MINIMUN)
ELEMENT  ALPHA N DT DX PEAR  TINE To VOLUME  MAXINUM
PEAK CELERITY
(MIM) o) (CNS) (MIN) (W) (MPS)
PLANE [ 25 t 67 20 68 90 02 2.50 817 54 114.08 o7
PLANE2 25 187 26 27 131.47 12.84 902 53 113.99 o8
MAIN 22 113 7 36 1000 33 726.51 945 94 113 2% 227

CONTINUITY SUMMARY {1000 CU-3)-INFLOW-

2277E+05 [EXCESS= 4701E+03 OUTFLOW= 2322F+0% BASIN STORAGE=

INTERPOLATED 1O SPECIY1ED COMFUTATION INTERVAL

-2301E+D]1 PERCENT ERROR-

MAIN 22 133 30 oo 719 64 960.00 113 18
U FESERAS PSSR E NSNS NNV rNGaAGES "EEE LL X L) - sassebuses
HYDROOGRAPH AT STATION
AAASEESSEARIETHCTE A SRS LGN RRRRREEE -8
-
DA MON HRMN ORD RAIN LOSS EXCESS COMP O - DA MOM HRMH ORD RAIN L0SS [EXCESS COMF Q
-
tS APR 1500 3 a0 oD il 1 - 18 APR 1800 151 oo oo oo 4
15 APR 1530 2 116 1 16 oo i} - I8 APR 1830 152 ad oo oo 2.
15 APR 1600 3 1 20 120 oo /] - 18 APR 1300 153 oo a0 oo 2
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76 93, TOTAL EXCESS - 114 69

267
268
269
270
271
272
273
274
275
276
277
270
279
200
281
2082
283
204
285
286
287
288
209
290
291
292
293
294
295
296
297
298
299
300
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PEAR FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149 50-HR
(CU M/B) (HR}
(CI} M-5)
720 i6 00 568 252 89 43
(MM} 59 533 105 908 112 443 113 123
(1000 CU M) 12266 21784. 23130 23269
CUMULATIVE AREA - 205 70 SQ RM
145 KO OUTPUT CONTROL VARIABLES
IPRMT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0  HYDROGRAPH PLOT SCALE
HYDROGRAPH ROUTING DATA
146 8S STORAGE ROUITNG
HSIPS 1 BUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL COMDITION
RSVRIC 30000 00 IWNITIAL COMPITION
X -1 DO WORKING R AND D COEFFICIENT
147 sV STORAGE 0 18043.0 22516.0 268092 3  33668.4 39244.4
148 SE ELEVATION 97 0o 98 00 99 00 100.090 101.00 102 oo
143 SS SPILLWAY
CREL 100 50 SPILLWAY CREST ELEVAYION
SPWLD 130 D0 SPILLWAY WIDTH
coow 1 40 WEIK COEFFICIENT
EXPW 1 50 EXPONENT OF HEAD
L 1 1]
COMPUTED OUTFLOW-ELEVATION DATA
OUTFLOW oo 00 06 46 1 55 3 67 717 12 38 19 66 29 35
ELEVATION 97 0o 100 50 100 SO 100.52 100 54 100.57 100 62 100 67 10 73 100,80
OUTFLOW 41 79 57 33 76 31 99 07 125 96 157 32 193.49 234 B 281 67 3 s
ELEVATIOR 100 es 100 96 101 06 101.17 101 28 101 41 101.54 101 69 101 B4 102 00
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 00 18043 0D 22516 00 28032 30 30880 35 30963.60 31512 67 31293 39 31525 71 31869 69
OUTYLOW LLIF] [131] [11:] .on L111] <46 1.55 3.67 T.17 12.3
ELEVATION 97 00 99 00 93 00  100.00 100 50 100,52 100.54 100 57 100 62 100 67
STORAGE 32145 30 32532 52 32971 39 33461.B6 33668 40 34004 01 34597 72 35243 11 35940 11 36668 72
OUTPLOW 19 68 2% 35 11 79 57.33 64 35 76 31 99 D7 125 96  157.32 193 49
ELEVATION e 73 100 a0 10088 100 96 101 00 101 06 101 17 101 28 101.41 101.54
STORMGE 37409 01 38340 B6 39244 40
OUTFLOW 734 83 281 67 33 36
ELEVAT1ON 181 69 101 84 102 90
vegagea - ssasa seEs SRR SRS R IR ANEERUTACRI VIS RNESED LLJ SesduEsbinciS SRS AREEEERTEERNTEER
HYDROGRAPH AT STATION BARR
SASBASEREEED aEEEmEER - -a
- -
DA MON HRMN ORD OUTFLOW STIORAQGE STAGE = DA MON HRMN ORD OUTFLOW STORAQGE STAGE = DA MON HRMN ORD OUTFLOW STORAGE STAGE
- -
15 APR 1500 1 U 30000 0 100 3 = 17 APR 1700 101 59 33506 1 101 0 = 19 APR 1900 201 9 316036 180 6
15 APR 1538 2 0 30000 0 100 3 = 17 APR 1730 102 57 33461 7 101 D = 19 APR 1330 202 8 31596 6 100 &
15 APR 1600 3 0 300D 0 100 3 = 17 APR 1800 103 56 33418 3 101.8 = 19 APR 2000 203 8 31589 7 100 6
15 APR 1630 4 9 30000 0 100 3 ~ 17 APR 1830 104 55. 33375 9 100 3 = 19 APR 2030 204 g 31582.9 100 6
1S APR 1700 S 0 30000 0 100 3 = 17 APR 1908 10% 53 33334 4 100 9 = 19 APR 2100 205 @ 31576.2 100.&
15 APR 1730 & 0 30080 0 100 3 = 17 APR 1930 106 §2 33293.8 100.9 = 19 APR 2130 206 8 31569 & 100 &
15 APR 1806 7 0 30000 0 100 3 = )7 APR 2000 107 51 33254 0 100.9 = 19 APR 2200 207 8 31563 1 10D 6
STl |
i1 g



15 APR 1830 B 1} 30000 @ 100 3 = 17 APR 2030 108 50 33215.2 100 9 = 19 APR 2230 208 8. 31556.7 i0D.6&
15 APR 190D 9 1} aegpo o 100 3 = 17 APR 21D0 109 48 33177 2 100 9 = 19 APR 2300 209 a 31550.4 100 6
15 APR 193C¢ 10 13 nono o 100 3 = 17 APR 2130 110 47 33140.9 100 9 = 19 APR 2330 219 :] 31544 2 w0 &
15 APR 2000 11 1] 30000 © 100 3 = 17 APR 2200 111 46 33103 7 100 9 = 28 APR 0000 211 7 31538 t 108 6
k5 APR 2030 12 L] 3doon o 100 3 = 17 APR 2230 112 45. 33868 3 100 9 = 20 AFR 0030 212 7 31532 1 100.6
15 APR 2100 13 0 onon o 100 3 = 17 APR 2300 113 44 33033 & 100.9 = 20 APR 0ig0 213 7 31526.2 100 6
15 APR 2130 14 a 3ogoo 0 108 3 & 17 APR 2330 114 43 32999.8 t0D.9 « 20 APR 0130 z14 7 31520 3 100 &
15 APR 2208 15 a 30060 0 108.3 « 1§ APR 0000 115 42 32966.7 100 9 = 20 APR 020D 215 7 31514 5 100 6
15 APR 2230 16 o Joooa o 100 3 = 18 APR 0030 116 41 32934 4 100 9 = 20 APR 0230 216 7 31508 & 100 &
15 APR 2390 17 0 30000 o 100 3 = 1A APR 0100 117 40 32902.7 100.9 = 20 APR 0308 217 7 31503 2 100 &
15 APR 2330 18 1] Jooon 9 100 3 = 18 APR D130 118 39 32871 7 100 9 = 20 APR 0330 218 7 31497 & 100 &
16 APR 0000 19 ] 3ooon 1 100 3 = 18 APR 0200 119 e 32841 3 100.%9 = 20 APFR 6400 219 7 31492 1 100 &
16 APR DO3ID 20 a 30000 1 10D 3 = 14 APR 0230 120 37 32811.5 100 8 = 20 APR 0430 220 7 31486 7 100 &
ia APR 6iD0 21 ] 30080 2 10D 3 « 19 APR 030D 121 36 iz7ez2.4 100 8 = 20 APR 0500 221 ] 31481 3 100.6
1% APR 0130 22 0 ogen 4 130 3 = 18 APR 033D 122 6 32753 9 100 @ = 20 APR 0530 222 ] F1476 0 100 6
16 APR D200 23 o o000 2 100 3 = 18 APR 0400 123 35 32726 0 100.8 = 20 APR D&DR 223 6. 31470.8 100.6
16 APR 0230 24 0 30002 i 100 3 = 1& APR D430 124 34 32698 7 100 8 = 20 APR 0630 224 6 31465 & 10D &
16 APR 0390 25 0 0ons & 100 3 = 18 APR 0500 125 33 32671 9 100 8 = 20 AFR 0700 22S ] 31460 5 100 &
16 APR 0330 26 0 30017 1§ 100 3 = 18 APR 0530 126 i3 32645.8 100 B = 20 APR D730 226 f 31455.4 108 &
16 APR 040G 27 0 3eas9 7 100 4 = 19 APR O&DD 127 32 32620 1 100 8 = 20 APR 0BOD 227 & 31450 4 100.6
16 APR 0430 28 L 30187 1 100 4 = 18 APR 0630 128 k) 32595 1 100 8 = 20 APR 0030 228 & 31445 5 100 &
16 APR 0500 23 o 30458 4 i00 4 = 18 APR 0700 129 kL 32570.5 100.8 = 20 APR 0900 229 & 31440.6 106 &
16 APR 0530 30 a 3Deas B 190 5 = 18 APR 0730 130 a0 32546 & 100 B = 20 APR 0930 230 6. 31435.9 100 &
16 APR 0600 31 ] 31438 3 100 6 = 18 APR 0000 131 29 32523 1 100 A = 2D APR 1000 231 & 31431 0 i &
16 APR 0630 32 18 32047 1 100 7 = 18 APR 030 132 29 32500 O 100.8 = 20 AFR 1030 232 & 31426 3 100 6
i6 APR G700 33 33 32670 6 160 & = 18 APR 3980 133 28 32477 .4 100.8 = 20 APR 1160 233 & Ji421 7 100.6
16 APR 0730 34 51 33268 2 100 2 = 18 APR D930 134 27 32455 2 100 8 = 20 APR 1130 234 6. 31417 1 100 &
16 AFR 0800 35 70 33816 0 101 0 = 18 APR 1000 135 27 32433 S 100.8 = 20 APR 1200 235 5. 31412 6 100.6
16 APR 0830 36 1] 34301 6 101 1 = 18 APR 103D 136 26 32412 2 100 B = 20 AFR 1230 236 5 31408 1 100.6
th APR 0900 37 104 34721 6 101 2 = 18 APR 1100 137 26 32391 2 100 8 = 20 APR 1300 237 5 31403 7 100 &
16 APR 0930 38 119 35078 6 101 ¥ = 18 APR 1130 138 25 32370.7 100 B = 2D APR 1330 238 5. 31399 3 100 &
16 APR 1000 29 132 35378 1 101 3 = 18 APR 1200 139 25 32350 & 100 B = 20 APR 1400 23% 5 31395 0 i0d &
16 APR 1030 40 143 38627 B 10t 4 = 19 APR 1Z30 14D 24 12330 9 100 8 = 20 APR 1430 z40 5. 31390 8 100 &
16 APR 1100 41 153 35835 5 101 4 = 18 APR 1300 141 24 32311 5 100.8 = 20 APR 1500 241 5 31306 6 100.6
i6 APR 1130 42 ibi 36008 5 101 4 = 18 APR 1330 142 23 2292 S 100.89 = 20 APR 1530 242 5 31382 4 100 6
16 APR 1200 43 148 36352 5 101 4 = 18 APR 1400 143 23 32273 9 100.7 = 20 APR 1400 243 3 3137 3 100 &
16 APR 1230 44 173 36272 ¢ 10E 5 = 1A APR 1430 144 22 32755-6 100 7 = Z0 AFR K630 244 5. 31374 3 100 &
ib APR 1300 45 178 6370 S 101 5 = 18 APR 1500 145 22 32237.7 100 7 = 20 APR 1700 245 ] 31370 3 100 B
th APR 1330 48 182 36450 4 103 S = 19 APR 1530 146 22 32220 2 100 7 = 20 APR 1730 246 S. 31366 4 100 &
16 APR 1400 47 185 EL LY R | 101 5 = 18 APR 1600 147 z1 32203 © 1400 7 « 20 APR 1800 247 5 ILI62 5 110.&
in APR 1430 48 187 36562 0 101 5 = 18 APR 1630 148 21 32186 1 100.7 = 20 APR 18380 248 5 31358 6 10D.6
16 APR 1500 49 189 36596 & 161 S = 18 APR 1700 149 20 32169.6 100.7 = 20 APR 1900 249 5 31354 8 100 6
16 APR 1530 SO 196 36618 B 101 S = 1@ APR 1730 150 20 32153 3 160 7 = 20 APR 1930 250 5. 31351 0 100.6
16 APR 1600 51 191 36629 4 0 S = 18 APR 1800 151 19 32137 4 100 7 = 20 APR 2000 251 4 31347 3 100 &
16 APR 1630 52 i91 Is6z9 1 10 5 = 15 APR 18330 152 19 32121 8 100 7 = 2D APR 2030 252 4 31343 7 100 &
16 APR 1700 53 190 36618 3 101 5 = 18 APR 1900 153 19 32106 4 100.7 = 20 APR 2100 253 4 31340 0 100.6
16 APR 1730 54 189 36597 4 101 5 = 18 APR 1930 154 18 32091.3 100.7 = 20 APR 2130 254 4 31336 5 100.6
16 APR 1809 55 199 16566 9 i1 5 = 19 APR 2000 155 18 32076 4 100.7 = 20 APR 2200 255 4 31332 9 100.6
16 APR 1B30 56 186 IK527 2 101 5 = 18 APR 2030 156 18 32061 8 100 7 = 20 AFR 2230 256 4 31329 4 100 &
i6 APR 1909 57 183 36479 3 101 5 = 18 APR 2100 )57 19 32047 S 100 7 = 20 APR 2300 257 4 31326 0 190 6
16 APR 1930 54 181 36424 1 101 5 = 18 APR 2130 158 17 32033 4 100 7 = 20 APR 2330 258 A 31322 & 100 &
16 APR 2000 5% 178 36362 & 161 S = 18 APR 2200 159 17 32019 S 100.7 = 21 APR 0006 259 4. 31319.2 100.6
15 APR 2838 &0 175 36295 & 181 5 = 18 APR 2230 160 17 32005 9 180 7 = 21 APR Q038 268 4. 31315.% 4D.6
16 APR 2100 51 71 36224 & 101 5 = 18 APR 2300 161 16 31992 5 100.7 = 21 APR D100 261 4 31312 & 100.6
16 APR 2130 &2 167 36149 9 111 4 = 18 APR 2330 162 16 31979 3 100 7 = 21 APR Blid 262 L] 31309 4 100 &
16 AFPR 2200 &3 164 36972 S 101 4 + 13 APR 0000 163 16 31966 3 100.7 = 21 APR 0200 263 4 313aee 2 100.6
16 APR 2230 64 160 35993 o 101 4 * 13 APR UD3D 164 16. 31953 b 100 7 = 21 APR 0230 264 4. 31303 0 100 &
16 APR 2300 &5 156 38912 1 101 4 = 19 APR 0100 165 15 31941.1 10D0.7 = 21 APR 0300 265 4 31299.9 100.6
i6 APR 2328 6b& i52 35830 0 181 4 = 19 APR 0130 166 15 31920 @ 100 7 = 21 APR D330 266 4 31296.8 100 6
17 APR 00DG 67 149 35747 2 101 4 = 19 APR 0200 167 15 31916 7 10D 7 = 21 APFR 0400 267 4 31293 8 100.86
17 APR 0030 &8 145 35664 O 101 4 = 19 APR 0230 166 14 31904 9 100 7 = 21 APR 0430 268 4 31290 8 100 6
17 APR D1DD &% 141 35580 7 101 3 = 19 APR 0300 169 14 31893 2 100.7 = 21 AFR 0500 269 4 31287 8 100 &
17 APR Dl30 7o 137 35497 7 101 3 = 19 APR 0330 17D 14 31891 B 100 7 = 21 APR 0530 270 4. 31284 8 i00 6
17 APR 0200 71 134 38415 1 101 3 « 19 APR 0400 171 14 Iie7a 5 100 7 = 21 AFR 0500 271 4. 3128L 9 1H.6
i7 APR 0230 72 130 35333 3 101 3 = 19 APR 0430 172 13 31853 4 100 7 = 21 APR 0630 272 4 31279 O 100 €
17 APR 0i0p 73 126 35252 4 101 3 = 19 APR 0500 173 13 31848 & 100 7 = 21 APR D700 273 3 31276 2 100 6
17 APR 0330 74 123 35172 & 101 3 = 19 APR 0530 174 13. 31837.9 100 7 = 21 APR 0730 274 3 31273 3 108 6
17 APR 0400 75 120 35093 6 10t 3 = 19 APR 0660 175 13 31027 .4 100.7 = Z1 APR 0800 275 3 31270 5 100.6
17 APR 0430 76 116 35015 8 101 2 = 19 APR DEID 176 13 31017 1 i00.7 = 21 APR DW3D 276 3 31267 7 100.6
17 APR 0500 77 113 34939 2 101 2 = 19 APR 0700 177 12 31006 % 100 7 = 21 AFR 0300 277 3. 31265.0 100 6
17 APR 0530 7@ 110 34863 B 10 2 = 19 APR 0730 178 iz 31796 95 1080 7 = 21 APR 0930 278 3 31262 2 100 6
17 APR 0&On 79 107 34789 B t0) 2 = 19 APR 0009 179 12 31787 1 100 7 = 21 APR 1000 279 3 31259 5 100 &
17 APR 0630 @D 104 34717 2 i01 2 = 19 APR 0638 180 12 31777 4 100.7 = 21 APR 1030 280 3 31256 8 100.6
17 APR 070D 81 101 34646 0 i01 2 = 19 APR 0900 181 12 31767 8 100.7 = 21 APR 1180 281 3 31254 2 100.6
17 APR D730 @2 9B 3as?e 4 101 2 = 19 APR 0930 182 1t 31756 4 100.7 = 21 APR 1130 282 3 31251 5 100 &
17 APR DBBD 83 96 34508 1 1oL 2 = 19 APR 1000 183 11 31749 1 100 7 « 21 APR 1700 283 3 31244 9 100 &
i7 APR 0630 B4 93 J4441 2 101 1 = 19 APR 1030 184 11 L1740 0 100 7 = 21 APR 1230 294 3 31246 4 100.6
17 APR 0900 a5 91 34375 7 101 1 = 19 APR 1100 185 11 31731 0 100 7 « 21t APR 1300 285 3. 31242 8 100 &
17 APR 0930 @6 1] 34311 5 101 & = 19 APR 1130 186 11 31722 A 100.7 = 21 APR 1330 286 3 L2411 13 1800.6
17 APR 1008 87 86 J4248 B 101 t = 19 APR 1200 187 11 1713 4 108.6 = 21 APR 1408 267 3 3iz23e 8 180 &
17 APR 1030 838 83 34187 4 101 1 =~ 19 APR 1230 188 10 3L7pe 7 100 6 = 21 APR 1430 298 3 31236 13 100.6
17 APR L1100 B9 al 4127 4 10t 1 = 19 APR 1308 1B9 10 31696 2 100.6 = 21 APR 150D 289 3. 31233.8 189 6
i7 APR 1130 90 79 34068 B i01 1 = 19 APR 1330 1% 10 31687 9 100 6 = Z1 APR 1530 290 3 FL231.4 10D 6
17 APR 1200 91 77 3ol B 101 1 = 19 APR 1400 191 110 31679 & 100 6 = 21 APR 160D 291 3 31229 0 100 &
17 APR 123D 92 75 33955 6 191 1 = 19 APR 1430 192 10 671 5 10 6 = 21 APR 1630 292 3. 31226 & 100.6
17 APR 130D 33 73 339401 0 101 0 = 19 APR 1500 193 10 31663 5 100 6 = 21 APR 1700 293 El 31224 2 100.6
17 APR 1330 94 71 33847 S 101 8 = 19 APR 1530 194 10 31655 6 100 6 = 21 APR 1730 294 3 31221 9 100.6
17 APR 1400 95 69 33785 27 te1 0 = 319 APR 1600 195 9 31647 8 100 6 = 21 APR 1800 295 3 31219.5 100 &
L7 APR 1430 96 67 33744 2 101 0 = 19 APR i630 196 9 31640 2 100 6 = 21 APR 1830 296 3. j1217 2 100 &
17 APR 1500 97 b3 33694 3 191 0 = 19 APR 1700 197 9 31632 & 100.6 = 21 APR 1e9D0 247 3 31215 0 100 &
17 AFR 1530 98 64 33645 & 101 @ = 19 APR 1730 198 9 31625.2 100.6 = 21 APR 1930 299 3 Jiziz2 7 100 &
17 APR 1600 99 T4 33598 1 1G1 © = 19 APR lep0 199 9 J1617 9 100 & = 21 APR 2000 299 3 3lzia 5 100.6
17 APR 1630 100 i3] 33551 & 161 0 = 19 APR 1830 200 9 3lel0 7 100 6 = 21 APR 2030 300 3 31208 3 100.6
- -
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PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149 S0-HR
+  ICU MS) (HR)
(CU W-5)
. 191 25 00 187 151 75 19
(MM) 19 689 63 235 94 758 01 375
(1000 €U M} 4050 13007 19492 20853
PEAK STORAGE  TIME MAXTMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 149 SO-HR
+ (1000 CU M)  (HR)
36629 z5 0D 36565 35764 13757 12410
PEAR STAGE  TIME MAXIMUN AVERAGE STAGE
6-HR 24-HR 72-HR 149 S0-HR Velal
+ (METERS) {HR) ‘;..;.,90
I A

101 53 25 oD 101 52 1ol 38 101 02 106 78
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CUMULATIVE AREA

- 205 70 SQ KM

RUMOFF SUMMARY, AVERAGE FLOW IM CUBIC METERS PER SECOND
ARFA IN SQUARE KILOMETERS

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN WA I MM TIME OF
OPERATION STATION FLOW PEAR AREA STAGE MAX GTAGE
h-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AL
B B4 14 50 55 44 20 36 & 94 15 83
HYDROGRAPH AT
91 04 15 50 67 29 27 &0 9 BS 22 180
HYDROORAPH AT
47 890 t6 50 43 35 22 B4 9 41 19 42
HYDROGRAFH AT
55 25 16 00 41 42 17 27 & 06 13 a7
4 COMBLINED AT
BACIA 258 94 15 50 202 B3 88 D} 31 05 71 22
HYDRCORAPH AT
12 o1 15 o0 9 23 3 81 1 33 3 D01
HYDPROGRAFH AT
33 32 15 00 24 87 10 01 3 48 7 9%
Z COMBINED AT
BACIA 291 87 15 50 227 15 98 02 34.54 79 18
HYDROGRAPH AT
323 76 15 50 250 B9 108 D3 38 06 87 51
HYDROGRAPH AT
43 66 20 Di¥ 40 12 22 3% 8 39 19 41
HYDROGRAPH AT
86 92 16 0D 74 BG 40 92 15 o7 34 89
HYDROORAPH AT
4z 22 15 50 35 62 15 93 5 62 12.89
2 COMBINED AT
BACIA 128 29 16 00 109 27 56 &9 20.68 47 TB
HYDROOGRAPH AT
146 26 16 00 122.83 63 10 22.9% 53.06
HYDROGRAPH AT
76 14 14 A0 51 76 19 16 6 56 14 94
HYDROGRAPH AT
116 49 14 50 77 32 28 79 9 B4 22 4B
3 COMBIMED AT
BACIA 565 &3 15 50 444 57 193 66 70 B85 163.03
HYDROORAPH AT
574 24 15 50 452 62 203 B9 72.36 166.70
HYDROGRAFH AT
38 9% 13 50 23 40 8 33 2 83 6 44
HYDROGRAPH AT
a9 36 14 00 54.867 19 74 6 73 15 29
HYDROGRAFH AT
75 71 15 00 87 73 24 25 8 55 19 60
3 COMBINED AT
BACIA 712 75 15 50 558 37 247 67 87 63 201 59
HYDROGRAPH AT
120 07 16 00 567 09 252 13 89 23 205.70
ROUTED TO
BARR 190 62 25 00 187 50 150 55 75 20 205 70
101 53 25 00
SUMMARY OF RINEMATIC WAVE - MUSKINOGUM-CUMGE ROUTIRG
{FLOW 15 DIRECT RUROYF WITHOUT BASE FLOW)
INTERPOLATED IO
COMPUTATION INTERVAL
1STAQ ELENENT DT PEAK TIME TO VOLUME T PEAK TIME TO VOLUME
PEAK PEAX
[MIN) (CNS) {MIN) (MM) (NIN) (CHS) (MIB} (M)
MANE 24 02 89 31 849 81 113 96 30 oo 87 929 870 oo 113 97
fONTINUITY SUMMARY (1000 CU M) -INFLOW- DOGOE+08 EXCESS- 1612F+04 OUTFEOW- 1798E+D4 BASIN STORAGE~ 114%E+01 PERCENT ERHROR- 7
MANE 24 OB 91 64 934 8% 113 75 30 oo 20 98 930 00 113 75
CONTINUITY SUMMARY (1000 CU-M)-INFLOW= QODQE+00 EXCESS= 2530E+04 QUTFLOW= 2506E+04 DASIN STORAGE~ 49B7E+D1 PERCENT ERROR- a
MANE 15 31 47 AS 992 74 113 6D 30 0o 47 77 990 0D 113 58
CONTINUITY SUMMARY (1000 CU-M)-IRFLOW-~ O00DE+DO EXCESS5- 2223E+04 OUTFLOW= 2199E+04 BASIN STORAGE= 1148E+02 PERCENT ERROR=- 6

-

R 21



MANE 26 27 55 23 960 96 113 83 3o 00 55 22 960 0O 113 B4

CONTIMUITY SUMNARY {1000 CU-M)-INFLOW= 000DE+Df EXCESS- 1SABE+04 OQUIFLOW= 1574E+04 BASIN STORAGE=~ 3J103E+01 PERCENT ERROR~-
MANE 6 66 12 01 898 86 113 98 a0 oG 12.01 900 00 114 30

COMTINUTTY SUMMARY (1000 CU-M)-INFLOW= OO0GODE+00 EXCESS=- 34B80E+03 OUTFLOW= 3453E+03 DASIN STORAGE- 6014E+00 PERCEMT ERROR-
NANE 10 66 33 45 911 44 114 09 30 oo 33.30 anD o0 113.99

CONTIRUITY SUMMARY (1000 CU-M)-THFLOW- J461E+03 EXCESS=~ .5633E+03 OUTFLOW- 9051E+03 BASIN STORAOE- ©8841E+00 PERCENT ERROR-
MANE 15 M4 324 52 936 19 113 46 30 oo 323 56 930 00 113 45

CONTINUITY SUMMARY (1000 CU-M)-INFLOW- B974E+04 EXCESS~ 9536E+03 OUTFLOW- 9696E+04 BASIM STORAGE- 2473E+01 PERCENT ERROR-
MANE 2?2 17 43 64 1199 67 113.864 3o 00 43 64 1200 0O 113 64

CONTINUITY SUMMARY (L0D0 CU-M)-INFLOW- GOOOE+GD EXCESS~ 222ZE+04 OUTFLOW=- 219Y9E+0G4 BASIN STORAGE~ 1484FE+02 PERCENT ERROR~-
MANE ig 0do 87 33 966 72 113 20 0 oo a6 a7 960.00 113 20

CONTINUTTY SIMMARY (1000 CU-M)-INFLOW= 2197E+04 EXCESS- 1772E+04 OUTFLOW- 3936E+04 BASIH STORAGE- 4300E+01 PERCENT ERROR-
MANE 17 86 2 24 925 43 113 81 e 0D 42 20 %30 0o 113 77

CONTINUITY SUMMARY (1000 CU-M)-INFLOW~ O0O0OF+00 EXCESS~ 1476E+04 OUTFLOW- 1462EZ+04 BASIN STORAGE- 4033E+01 PERCENT ERROR-
MANE 10 A8 i46 40 956 65 113 23 30 on 146 17 960 bO 113 23

CONTINDITY SUMMARY (1000 CU-N) -INFLOW= 5394E+04 EXCESS=- 6045E+03 OUTFLOW- 590BE+04 BAEIN STORAGE= LE0BE+01 PERCENT EHRROR~
WANE i6 72 76 52 845 68 113 96 e 00 76.10 840 00 114 05

CONTINUITY SUMMARY (1000 CU-M)-INFLOW= 00D00E+0f FXCESS= 1710E+04 OUTFLOW= 1697E+i4 BASIN STORAGE- 1490E+01 PERCENT ERHOR-
MANE 13 13 117 26 854 95 113 b6 30 00 116 42 870 00 113 90

CONTINUITY SUMMARY (1000 CU-M)-INFLOW- 1697E+04 EXCESS- B609E+D03 OULFLOW- 2549E+04 BASIN STORAGE~ 6%979E+00 PERCENT ERROR-
MANE 5 20 578 92 940 69 113 32 jn oo 573.90 930.00 113 3¢

CONTINUITY SUMMARY (1000 CU-M)-IRFLOW= 1842E+05 EXCESS- 4201E+03 OUTFLOW= 1883E+05 BASIN STORAGE- 160C0E+01 PERCENT ERROR-
MANE 12 18 39 22 822 55 114 16 30 00 38 94 214 0o 114 1S

CONTIRUITY SUMMARY (1000 CU-M)-INFLOW- OO0D00E+00 EXCESS- 7373E+03 OUTFLOW= 7328E+03 DASIW STORAGE= 4450E+00 PERCENT ERROR=
MANE 13 786 9 51 853 45 114 1% in oo a9 3n g40 00 114 34

CONTINUITY SUMMARY {1000 CU-M) INFLOW=- 7322E+03 EXCESS~= 1013E+04 OUTFLOW=~ 1740E+04 BASIN STORAGE= .7830E+00 PERCEMI ERROR=
KANE 29 38 75 95 948 44 113.76 30 00 75 66 960.00 113 89

CONTINUITY SUMMARY (1000 CU-M)-TWFLOW= O0QO0DJE+00 EXCESS- 2244E+04 OUTFLOW-= 2222E+04 BASIN STORAOE=- 4408E+01 PERCENT ERROR=-
MAME 7 36 726 51 945.94 113 25 30 oo 719.64 960 40 113.18

CONTINUITY SUMMARY (1000 CU-M)-INFLOW- 2277E+05 EXCESS~ 4A701E+03 OUTFLOW= 2322E+05 PASIM STORAGE= .Z301E+01 PERCENT ERROR=-

=as HORMAL EMD OF HEC-1 =ws

.
o,
e
F—
N



4166 24 16 00 389 70 180 0% 54 31 166 70

W DRDGRAPH AT

12 65 13 50 20 51 7 40 2 52 6 44
HYDROGRAPH AT
74 78 14 S0 47 56 17 48 5 97 15 29
HYDROGRAPH AT
681 6&& 16 GO 49 84 21 56 7.40 19.60
3 COMBINED AT
BAC1A 599 99 16 00 480 19 218 92 77 B7 201 59
HYDROORAPH AT
512 54 16 00 488 24 222 &9 79.29 205 0
ROUTED TO
BARR 159 77 Z6 00 156 98 127 82 55 49 205 70
101 42 26 00
SUMMARY OF KINEWATIC WAVE - MUSKINGUN-CUWGE ROUTING
{FLOW IS DIRECT WMOFF WITHOUT BASE FLOM)
INTERPOLATED TO
COMPUTATION INTERVAL
15TAQ ELENENT DT FEAR TIME 1O VOLUME T PEAK TINE TO VOLLME
PEAR PEAK
(MIN) (CH5) (MIN) (4) {MIN) (CHS) (MIH) (MH)
MANE 25 1& 76 39 B4 79 101 35 a0 oo 75 B4 870 o0 101 41

CONTINULTY SUMMARY (1000 CU-M)-INFLOW- ODOOE+p0 EXCESS= 1612F+04 OUTTLOW~ 1599F+D4 BASIN STORAQE~ 1187E+01 PERCENT ERROR-
MAME 25.1% 76.77 95131.46 1119 10 aa 76.30 950.00 101.17

CONTINUITY SUMMARY (1040 CU-M)-INFLOW= GOOOE+00 EXCESS= 2251E+04 OUTFLOW= 2229E+{14 BASIN STORAOE~ 4756E+01 PERCENT ERROR=
MANE 17 12 39 95 1011 92 101 o0 30.00 39 95 1020.00 o100

CONTINUITY SUMMARY (1004 CU-K)-INFLOW= O000E+00 EXCEES~ 1970E+D4 OUTFLOW- _1955E+04 BASIN STORAGE= 1173E+02 PERCENY ERROR-
MARE 27 45 46 9% 956 94 1t 23 30 00 46 86 960.00 101 28

CONTINUITY SUMMARY (1000 CU-N)-IRFLOW= OOGOE+(0 EXCESS~- 1413E+04 QUTFLOW=- _1339E+04 BASIN STORAQE- .3254E+01 PERCEMI ERROR~
MARE 7 10 9 94 9331 22 a1 39 30.00 9 99 93p.00 10t.30

CONTIRUITY SUMMARY {1000 CU-M)-INFLOW= OODGOE+0D EXCEES- _3096E+03 OUTFLOW~ 3J07ZE+D3 DASIN STORAGE= 6957E+00 PEXRCEHMT ERROR~»
MANE 10 99 268 38 N9 94 101 24 30 on 28 16 930.00 101 25

CONTIHULITY SUMMARY (1000 CU-MW)-INFLOW- 3J067E+0] EXCEES~ SOL1E+03 OUTFLOW- _AG40E+03 BASIN STORAQE= _G424E+00 PERCEMT ERROR=
MANE 15.58 274 43 957 18 100 89 30.40 273 77 960.00 100 88

CONTINUITY SUMMARY (1000 CU-M)-THFLOW=- 7981E+04 EXCESS= _0484E+03 OUTFLOW~ 8799E+04 BASIN STORAGE= 2433F+01 PERCENT ERROR=
MARE 23y 87 36 64 1231 43 101 03 a0 oo 36 62 1230 00 101 03

CONTINUITY SUMMARY {1000 CIJ-M}-INTLOW- OOG0DOE+00 FXCESS~= 1977E+04 QUITLOW- 1955E+04 BASIN STORAOE~ 1416E+02 PERCENT ERROR-
MANE 21 03 12 56 973 51 100 a1 3n.oe 72 40 4%90.00 1qa 78

CONTINGITY SUMMARY (1000 CU-M)-INFLOW=- 1953E+04 EXCESS~ LS577E+04 OUTFLOW- 3505E+04 bASIM STORAGE~ 449BE+01 PERCENT ERROR=~
MANE 18 57 35 43 944.72 101 21 30 0O 35.35 930 on 101 24

CONTINUITY SUMMARY (1000 Cli-M}-INFLOW- QO0ODE+00 EXCESS= 1313E+04 OUTFLOW- 1300K+04 BASIN STORAGE~ 40%9BE+01 PERCENT ERROR=
WARE 11 4% 121 71 978 97 100 78 34 ap 121.39 990.94 i00.77

CONTINUITY SUMMARY (1000 CU-M)-INFLOW= 4802E+04 EXCESS~ S377E+03 OUTFLOW= _S5329E+04 DASIN STORAOE- 1575E+0]1 PERCENT ERROR=
MANE 17 56 64 45 g6l 76 to1 32 3t oo 64.44 870 pd 101,22

CONTINUITY SUMMARY (1000 CU-M)-INFLOW- OQ0ODE+00 EXCESS- 1522E+04 OYTFLOW= 1509E+04 BASIN STORAGE-~ 1364E+01 PERCENT ERROR-
MANE 13 73 89 25 a71 19 101.13 .00 99.14 B7o.00 i0L 1%

CONTIHUDITY SUMMARY (1000 CUU-M)-INFLOW= 1506E+04 EXCESS= 7659E+03 OUTFLOW= 2264E+04 BASIN STORAGE~ 7091E+0N PERCENT ERROR-
MAKE 5 52 408 01 943 22 o 77 3o an 485 9% 960 00 100 76

CONTINUITY SUMMARY (1000 CU-M)-INFLOW- 163BE+05 EXCESS= 3730E+03 QUIFLOW- L674E+05 DASIN STORAQGE~ 1622E+01 PERCENT ERROR-

(163123



MANE

CONTINUITY SUMMARY (1000 CU-M)-INFLOW=-

MANE

CONTIWITY SUMMARY {100D CO-M)-1RFLOW=-

MANE

CONTINUITY SUMMARY {1000 cU-M)-INFLOW-

MARE

CONTINUITY SUMMARY (1000 CU-M)-INFLOW=-

s=s MORMAL END OF HEC-1 ==

QOQUDE+DQD EXCESE= 6559E+03 OUTFLOW~ 6514E+03 BASIN STORAGE=

650BE+D) EXCESS- 9013E+D3 OUTFLOW= 1546E+D4 BASIN SIORAOE-

000GE+00 EXCESS~- 1996E+04 QUIFLOW= 1977%+04 BASIN STORAOGE-

20Z5E+05 EXCESS~ 4182E+03 OUTFLOW= 2064E+05 BASIN STORAQE=-

101 47

4270E+00 PERCENT ERROR=

101 46

BS52E+0DD PERCERT ERROR-

101 16

4511E+31 PERCENT ERROR~

100 83

2263E+01 PERCENT ERROR~

!
| ol
i

e
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jsevassssassEsssEsSSIAASLESASStsNSLEpengnunn

FI 00D HYDROGRAPH PACEAGE
SEPTEMBER 1990
VERSION ¢ ©

RN DATE

05-05-1996 TIME

{HEC- 1)

ig 11 28

E R R
L]
L]

00000 ook

L 3
MM
E T

L]

pasross QUG

000X 000X

Exnxuﬁx

-
U 5. ARMY CORPE OF ENGINEERS .
HYDROLOGIC ENGINEERING CENTER -
609 SECOMD STREET -
DAVIS. CALIFORNIA 95616 -
(916) 756-1104 -

-

TH1E PROGRAN REPLACES ALL PREVIOUS VEREIONS OF HEC-1 KNOWM AE HEC) (JAM 73}, HECLOE. HEC1DB. AND BECIRW

THE DEFIMITIONS OF VARIADLES -RTIMP- AMD -RTIOR- HAVZ CHAMMGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFYMITION OF —AMEBKK- OM RM-CARD WAE CHANGED WITH REVISIONS BATED 25 SEP Bl THIE IE TRE FORTRAN?Y VERSION
EQUENRCY .

NEW OPTIONS- DAMBREAK OUIPL
DEZ:MEAD TIME SERIES AT DESINED CALCULATION INTERVAL

KINENATIC WAVE NEW FINITE DIFFEREMCE ALOORITHM

HEC-1 IHPUT

In i 2 £} 4 .. 5 6 . T

1D BACIA HIDROGRAFICA DO RESERVATORIO DE SOUSA

Ib WODELO DE OMDA CINEMATICA DA BACIA TR-10000

T 30 15APR%6 1500 308

10 30

o]

-

=DIAGRAM

L33 BACIA ABANICO COMPOMENIE E

M ESC SUPERFICIAL BUBBACIA E

L3 3

BA 15 a3

PH D1 220 0 26.0 49.0 98 7 iz0 0 138 D

LS 74 74

UR ale o5 40 40.6

[5).3 1170 05 40 59.4

RK 8000 o0s 045 TRAP 0 40

KR BACIA ABANICO COMPOWENTE H

L] ESC SUPERFICIAL SUBBACIA H

KO 3

BA 22 1

UK 1130 016 40 46 1

UK 1320 016 - 40 53.9

RE 9000 ooa 04s TRAP 0 10

KK BACIA ABAMICO COMPOMEMTE X

M ESC SUPERFICIAL SUBBACIA I

RO 3

BA 19 42

UK 1700 016 41 s 0

i 3 3158 .016 40 65 0

RK 4000 o4l 045 TRAP 0 40

K BACIA ABANICO COMPOMENIE J

L ESC SUPERFICIAL SUBBACIA J

RO

BA 13 BT

tR 1210 [ 40 52.3

UK 1100 013 10 47.7

RK 6000 0030 045 TRAP a 40

KK BACIA EM ABANICO COMPLETA

HC 4

KK BACIA F-G COMPOWEMTE F

M ESC SUPERFICIAL SUBBACEIA F

KO 3

BA 3 04

ur 1250 q10 410 61.8

UK 780 a10 40 s 2

RR 1so00 o080 045 TRAP o 40
HEC-1 IWPUT

b 1 2 3 4. 5 6 7

KK BACIA F - O COMPOWENTE O

KN EBC SUPERFICIAL SUBBACIA G

Ko

BA 4 92

UK 960 010 .40 59 9

UK 660 10 40 40 t

RK 3000 00310 045 TRAP b} 40

LS BACIA ENM ABANICO COMPLETA + BACIA F - @

HC 2

f3.8 BACIA P

M ESC SUPERFICIAL BACIA P

0 3

BA 8 33

UK az0 013 in §9.4

UK 840 013 40 $0.6

RK 5600 o030 045 TRAP 1] 40

190 0

YES

OW SUBMEROENCE , SIWOLE EVENT DANMAGE CALCULATION. DSB-WRITE STAGE TR
LOS8 RATE OREEN AMD ANPT INFILTRATION

PAGE 1
- -9 .. 10
215 0 260 5
PAGE 2
9 10

(N1 2¢




LIRE

91
92
93
94
as
96
97

98

100
101
102
103
104

105
106

a7
108
109
110
111
11z
113

114
115
116
117
118
119
120

121
122
123
124
125
126
127

128
129
130
131
i3z
133
134

LINE

135
136

137
138
139
140
141
142
143

144
145
146
147
148
149
150

-
-

REBBER

RK
[ 3.9

o
BA

RRS

138

(3.8

RO
BA

UK
RK

BACIA K-L COMPOHEMIE K

ESC SUPERFICIAL SUBBACIA K

3

19 41
1340 D03 40
1400 003 40
7100 o080 045

48
51

-8
2

BACIA K - |. COMPOMEWIE L

ESC SUPERFICIAL SUBBACIA L

3
15 48
440 020 40
1380 020 40
8500 (kL] .045
BACIA W
ESC SUPERFICIAL
3
12 89
750 o106 40
1590 Q10 40
5500 oneo 045

BACIA M + BACIA R - L
2

BACIA O
ESC SUPERFICIAL
a
5 28
750 013 40
1010 -3 49
oD 0030 - D45
1 2 - 3

SUBBACIA

42
57

4
&

TRAP

TRAP

TRAP

TRAP
HEC-1 IMPUT

BAC1A D-C COMFOMENIE D

ESC SUPERFICIAL SUBBACIA D

3

COMPOWENTE
ESC. SUPERFICIAL SURPACIA C

14.94
1860 oeo 40
630 oeo 410
&000 oaeo 045
BACIA D - C
3
7 52
B70 030 40
a00 830 40
4500 0060 .045

74
25

24
75

8
2

c

|
7

BACIA O + BACIA P + BACIA D-C
3

ESC BUPERFICTAL SUBBACIA R

BACIA R
E}
3 67
1160 a13 40
670 013 40
2000 no3e 045

63
36

BACIA B-A CONPOMEWIE B

ESC SUPERFICIAL SUBBACIA B

3

644
490 050 4D
1120 050 40
4000 0108 045

BACIA 8 - A

COMPONENTE
EEC SUPERFICIAL SUBBACIA A
3

a a5
210 030 40
B60 030 40
5000 ooeo 045
BACIA W
ESC SUPERFICIAL
3
19 &0
780 0132 40
1280 013 .40
4500 0p30 045
1 2 3

30
69

51
48

BUBBACIA W

az
&2

-4
«6

-5
5

A

.5

-9
.1

TRAP

TRAP

TRAP

TRAP

TRAP
HEC-1 IRPUT

1

BACIA R + BACIA N + BACIA A-B
3

BACIA S
ESC SUPERFICIAL SUBBACIA S
1

4 11

450 .010 - 40

920 0l 40

300 e a4s

BARRAGEM DE SQUSA
1
1 ETOR 36000

3z
6?7

B
3

-1

5

18043 22516. 200592.3 33668.4 39Z44.4

a7 kL] 99
108 s 130, 1.4

10
1

101

40

410

40

10

40

40

48

40

40

410

48

YIS

YES

YES

YES

YES

... 10

10

PAGE 13
PAGE 4
- 4
A127



&1 RE BACIA E-L COMPOMENTIE K

62 T ESC SUPERFICIAL SUBBACIA X
53 RO 3
64 BA 19 41
65 UK 1340 003 40 488
66 UK 1400 a3 40 51.2
67 RE 7100  o@Sp 045 TRAP | 40
8 KR BACIA K - L COMPOMENTE L
69 L ESC SUPERFICTAL SUBBACIA L
70 X0 3
71 BA 15 48
72 UK 440 020 an 243
73 UR 1380 D20 a8 757
74 RE  BS00 0030 045 TRAP L] 40 Yes
75 XK BACTA M
76 ™ ESC  GUPERFICIAL BACIA W
77 KO 3
Ed: BA 12 a9
79 UK 750 010 40 3148
80 uUE 1590 010 40 68 1
81 RE 5508 DBOBO D45 TRAP 0 0
82 KK BACIA M + BACIA K - L
B3 HC 2
84 . 4 BACIA
85 1 ESC SUPERFICIAL SUBBACIA ©
86 rQ 3
a7 BA 5 28
a8 UK 750 013 w0 424
89 UR 1010 013 a0 876
%0 RE 3000 0030 045 TRAP ] 40 YES
HEC-1 INPUT PAGE 3
LINE 0 1 z ] 4 ...s 6 7 ... s .10
91 KE BACIA D-C_COMPOMEWIE D
a2 e ESC SUPERFICIAL SUBBACIA D
93 R0 3
24 BA 14 84
a5 UK 1860 o a0 7408
96 ur £38 cen e 25.2
97 RE 6000  .0088 045 TRAP a w
98 L BACIA D - C COMPOWEWTE C
99 o ESC SUPERFICIAL SUBBACIA C
100 Ko ]
101 BA 7 52
102 UK 870 .030 w243
103 UK aog o3g 40 757
toq WK 4S00 0060 D4s TRAP 0 a0 YES
105 KE  BACEA § + BACIA B + BACEA D-C
106 HC 3
107 KK BACIA R
108 mw ESC SUPERFICTAL SUBBACIA R
109 0 3
11n BA 3 67
111 ur 1160 013 40 63.4
112 UK 670 013 48 36 6
113 RE 2000 0030 045 TRAP 0 10 Yes
114 KK BACIA B-A COMPOMENIE B
115 W ESC EUPERFICIAL SUBBACIA B
116 KO 3
117 BA 6 44
118 uK 430 aso 40 305
119 ux 1120 85a 40 63.5
120 RE 4800 0188 045 THAP a 10
121 XK BACTA B - A COMPOMENTE A
122 o ESC SUPERFICIAL SUBBACIA A
123 0 3
124 BA 885
125 uk 310 030 40 51.5
126 UK 850 930 40 4B S
127 RE 5000  BORD 045 TRAP ] a0 ves
128 3 ) BACIA B
129 ™ ESC SUPERFICIAL SUBBACIA W
130 X0 3
131 BA 19 6D
132 U 780 013 a0 aro
133 UK 1280 a13 40 621
134 RK 9500 003D 045 TRAF o 40
HEC-1 1MPUTY PAGE 4
LINE 1D 1 2 3 4 - 5 b . 7 - a 4 10
135 KX BACIA R + BACIA N + BACIA A-B
136 ne 3
137 x BACIA S
138 L ESC SUPERFICIAL SUBBACIA E
139 0 1
140 BA 411
141 U 450 o1p 40 326
142 uR 820 ale .40 67 3
113 R 300D B03D 045 TEAP 1 U] rES
144 KE  DARRAGEM DE SOUSA
145 X0 1
146 RE 1 SToR 30000 -1 -
147 s¥ 18043, 22516. 28092.3 33668.4 19244.4 (: 133 ‘)8
140 SE 97 98 39 100 104 10z. ST I
149 S5 100 5 130. 14 15

is0 zZ



+

+

METRIC INITS
DRAIMAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURTACE AREA

SQUARE EILOMEIEWS
MILLIMETERS

METERS

CUBIC METERE PER SECOND
UBIC KETERS

SQUARE METERS

TEMPERATURE DEGREES CELSIUS
B KO OUTPUT CONTROL VARIABLES
1PRAT 3 PRINT CONIROL
1PLOT 0 PLOT COWIROL
0SCAL 0 HYDROORAPH PLOT SCALE
SUBBASIM RUROFF DATA
9 BA SUBBASIN CHARACTERISTICS
TAREA 15 83 SUBBASIN AREA
PRECIPITATION DATA
10 PH DEFTHE FOR  0-PERCENT HYPOTHETICAL STORM
HYDRO-35 . TP-40 . . Ve . TP-49 . ..
S-MIN  15-MIN &0-NIM 2-HR 3-MR  &-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
26 00 49 00 98 70 120 00 138 0D 190.00 215.00 260.50 .00 .00 Lili] .00
STORM AREA = 220 DD
11 LS SCS LOSS RATE
STHIL 17 85 INITIAL ABSTRACTION
CRVNBR 74 00 CURVE WMBER
RTINP 00 PERCENT INPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOND OVERLAND FLOW ELEMWENT
STRTL 17 85 1IMITIAL ABSTRACTION
CRVNBR 74 00 CURVE BUMBER
RTTIMP U0 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
17 UK OVERLAND-FLOW ELEWENT WO 1
L 810 OVERLABD FLOW LEWGTH
s 0500 SLOPE
N 400 ROUOHWESS COEFFICLEMT
PA 40 6 PERCERT OF SUBBABIN
PXMIN S MININIM WUMBER OF DX INTERVALS
13 UK OVERLAND-FLOW ELEMENT MO 2
L 1170 OVERLAND FLOW LENOTH
S D500 SLOPE
™ 400 ROURMSIEES COEFFICIENT
BA 59.4 PERCEMT OF SUBBASIN
DXMIN S MINIMUN MUMBER OF DX INTERVALS
KINEMATIC WAVE
14 R MAIN CHANNEL
L 5000 CHAMNEL LERGTH
5 D660 SLOPE
] 045 CHANWEL ROUGHWESS COEFFICIENT
cA 15.83 CONTRIBUTING AREA
SHAPE TRAF CHAMMEL SHAPE
WD 00 BGITOM WIDIH OR DIAMETER
z 40 00 SIDE SLOPE
HDXMIM 2 WINIMUM WUMBER OF DX INTERVALS
RUPSTQ HO ROUTE UPSTREAM HYDROORAPH
s
COMPUTED KIMEMATIC PARAMETERS
VARIABLE TINE STEP
(DT SHOWM 1S A MIMIMUN)
ELEMENT  ALPHA " T X PEAK  TIME TO VOLUME  MAXIMIM
PEAK CELERITY
(MIN) () (CHB) (MIN) () (MPS)
PLANEL 56 1 67 15 34 162 05 62.29 776 19 156 D6 18
PLANE Z 56 1 67 20 45 234 DA 7 19 809 64 155 7?7 19
MAIN 32 11 22 13 2667.54 123 91 042 73 155.79 2 01

CONTINULTY SUMMARY {1008 CU-M)-INFLOW=~

DOO0E+00 EXCESS- .2472K:+04 OUTFLOW= 2458F+04 BASIM STORAOE=-

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIM 12 1 33 3o oo 123 68 B840 00 155.62
RS L2t ] Lx 23 - -
HYDROGRAPH AT STATION
TOTAL RAIHNFALL = 237 92, TOTAL LOSS - 81 34. TOTAL EXCESS - 156 58
PEAK FLOW TIME HAXIMIM AVERAGE FLOW
6-HR 24-HR T2-HR 149 50-HR
(Ci Ms5) (HR)
{CU M-S\
124 14 00 76 28 9 5
{M) 103 411 152 195 155.317 155,542
(1000 CU M) 1637 2409 245% 2462
CUMULATIVE AREA = 15 62 SQ KM
17 RO QUTPUT CONMTROL VARIABLES
IPRNT 3 PRINT CONTROL
1PLOT 0 FPLOT CONIROL
QSCAL 0  HYDROGRAPH PLOT SCALE
SUBRASIN WUHOFF DATA
18 BA SUBBASIN CHARACTERISTICS

TAREA

22 10 SUBBASIM AREA

1173K+01 PERCENT ERROR=

)
T
D
D

I Y

r
L]

-1



PRECIPITATION DATA

10 PH DEPTHS FOR 0-PERCENT HYPOYHETICAL STORN
HYDBRO-35 TP-40 - .- TP-49 ..
5-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
26 00 49 00 98 70 120 00 139 00 190 00 215 DO 260 50 [+ 1)) 0o .00 oo
STORM AREA - 220 00
11 LS ECS LOSS RATE
STRIL 17 8% IRLTIAL ABBIMACTION
CRVEDR 74 D CURVE MANBER
RTINP 00 PERCENT IMPERVIOQUS AREA
LOSS RATE VARIADLES FOR SECOMD OVERLAMD FLOW ELENENT
17.85 INITIAL ABSTRACTION
CRVNER 74 00 CURVE MUMBER
RTINP 00 PEIRCENT IMPERVIOUE AREA
KINENATIC WAVE
19 UK OVERLAND-FLOW ELEMENT MO 1
L 1130. OVERLAND FLOW LEWGTH
5 -0160 SLOPE
N ADE ROUGHMESE COEFFICLENT
PA 46 1 PERCENY OF SURBABIN '
o 5 MWIRIMGM WMEER OF BE IMILEVALS
70 UK OVERLAND-FLOW ELEMEMT M0 2
L 1320 OVERLANMD FLOW LENGTH
] 016G SLOPE
H 400 ROUGHMEES COEFFICIENT
PA 53 9 PERCENT OF SUBRBASIN
DXMIN S MIRIMUM MINBER OF DX INTERVALS
KINEMATIC WAVE
Z1 RK MAIN CHAMMEL
L 9000 CHANHEL LENGTH
s oben SLOPE
N .045 CHAMMEI ROUGHMESS COEFFICIENT
CA 22 10 CONTRIBUTING AREA
SHAPE TRAP CHAMMEL SHAPE
wD 00 BOTTOM WIDTH DR DPIANETER
z 40 00 SIDE SLOPE
NDXNIN 2 MIMIMIA WUMDPEIR OF DX INTERVALS
RUPSTQ WO ROUTE UPSTREAM MYDROGRAPH
Lo 1)
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWR IS A MINMIMIE)
ELEMENT ALFHA M DT DX FEAK TIME TO VOLUME MAXTMIM
PEAK CELERITY
{MiN) M) {cus) {MIN) 1) {MPS)
PLAMEL 3z 1 67 25 £9 188 .48 67 51 B70 28 155.50 .12
PLANE 2 32 L 67 28 95 2z20.07 73 32 872.86 155 42 13
MATH 37 1233 21 98 3000.98 132 40 898 69 155 41 2z 28

CONTINUITY SUMMARY (000 CU-M)-INFLOW= QGODOE+DD EXCESSe 3J451F+04 OUIFLOW» 3423E+D4 BASIN SETORAGE~ 5233E+01 PERCENT ERROR-

INTERPOLATED T0 SPECIFI1ED CONPUTATION INTERVAL

MAIN 37 ¥ 33 an oo 132 44 900.940 155 29 '
asma ans sas nsw ane
HYDROGRAPH AT STATION
TOTAL RAINFALL - 237 92 TOTAL LOSS =~ 81 34, TOTAL EXCESS - 156 58

PEAR FLOW TIME NAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149 S0-HR
+  {CU M/E) {HR)
(€U M-/5)
. 133 15 00 94 38 13 &
(M) 92 095 148 430 154.628 155 210
{1600 CU W) 2035 3280 3417 343c

CIMULATIVE AREA - 22 10 8Q KM

24 KO OUTPUT CONIROL VARIABLES
IPRNT 3 PRINT CoNIROL
IFLOT 0 PLOT CONTROL
0SCAL 0 HYDROORAYH PLOT SCALE

SUBBASIN RUMOFF DATA

25 BA SUBBASIN CHARACTERISTICS
TAREA 19 42 SUBBASIN AREA

PRECIPITATIOR DATA

10 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
HYDRO-3% . .. TP-40 tes ee TP-49 .. -
5-KIN 1%-NIR &0-MIN Z-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 1D-DAY
26 DD 49 @b 98 70 120 DO 138 BOD 190 OO0 215 00 2680 50 0o oo oo .00

STORM AREA - 270 DO

1i Ls SCS LOS5 RAIE
STRIL 17 85 INITIAL ABSTRACTIOR
CRVMBER 74 00 CURVE MMBER
RIINP 00 PERCENT IMPERVIOUS AREA

LOSS RATE VARIABLES FOR SECOMD OVERLAMD FLOW ELFMENT
STRTL 17 85 INITIAL ABSTRACTION

CRVNBR 74 UD CURVE MUMBER ({163 1 ‘fo
RIINP DB PERCENT INPERVIOUS AREA FLEAY OoN



KIREMATIC WAVE

Z6 UK OVERLAND-FLOW ELEMENT HO 1
4 1700 OQVERLAND FLOW LEWATH
g 0160 SLOPE
] 400 ROUGHMESS COEFF1CIENT
PA 35 0 PERCEMT OF BUBBASIN
DMMIN 5 KINIMUN HUMPER OF DX INTERVALS
27 DK OVERLAND-FLOW ELEMENT HO 2
L 3150 OVERLAND FLOW L¥MOTH
1 0160 SLOPE
B 400 ROUGHMERS COEFFICIENT
PA 65 0 PERCENT OF SIUBBASIN
DXMIN 5 MIMIMEAM WABER OF DX INTERVALS
EINEMATIC WAVE
26 REK MAIN CHAMNNEIL
L 4008 CHANMMEL LERGTH
] oo4p SBLOPE
R 045 CHANNEL ROUGHMESS COEFFICIENT
CA 1% 42 COWNTRIBUTING AREA
SHAPE TRAF CHAWMNEL SHAPE
wD {10 BOTTOM WIDTH OR DIAMETER
z 40 00 SIDE SLOPE
WDXHIN 2 MWINIMID HUMDER OF DX INTERVALS
RIPETQ B0 ROUTE UPSTREAM HYDROOGRAPH
Lt 13
COMPUTED EINEMATIC PARAMETERS
VARIABLE TIME STEP
{DT SHOWR I3 A NIRINUNW)
ELENENT ALPHA N pT DX PEAR TIME TO VOLUME MAXIMUM
PEAK CELERITY
(NIN) ™) (ens) (W) (¥ (MES)
PLAME 1 32 L 67 30 ©D 242 94 36 58 924 23 155 32 13
PLANE2 32 1 67 30.00 286 46 44.18 10?1 60 155.12 14
MALN 26 1 33 14 68 1333 77 73 68 951 82 155 20 1 52

CONTINUITY SUMMARY (1060 CU-M)-INFLOW- 0000E+08 EXCESS- .3032E+04 OUTFLOW=- 3004E+04 BASIN STORAGE- 1223E+02 PERCEMT ERROR-
INTERPOLATED T0 SPECIFIED COMFUTATION INTERVAL

MWAIN 26 1 33 30 oo 73 53 960 00 155.17

-u- aaw .ow Ll 1] -my
HYDROORAPH AT STATION
TOTAL RAINFALL - 237 92, TOTAL LOSS = 81 34, TOTAL EXCESS - 156 38

PEAK FLOW TIME MAXIMIMN AVERAOE FLOW
6-HR 24-HR 72-HR 149 50-HR
+ {(CU N-5) [HR)
(CU M-S}
+ 74 16 08 65 32 iz ]
{MM) 71 8@l 14] 4B6 153 659 155 091
{1000 CyY M) 1394 2748 2984 3012

CUMULATIVE AREA - 19 42 SQ EX

3t KO OUTPUT CONTRGL VARIABLES
LPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL B HYDROGRAPH PLOT SCALE

SUBBASIN RIBOFF DATA

32 PA SUBPAEIN CHARACTERISTICS
TAREA 13 87 SUBBASIN AREA

FRECIPITATION DATA

10 PH DEPIHS FOR O0-PERCENT HYPOTHETICAL STORM
HYDRO-35 - .- . TP-40 . . - . TP-49 (.. -
S5-MIN 15-MIM &O-MIR 2-HR 3-HR 6-HR 12~-HR 24-HR 2-DAY 4-DAY 7-DAY 1D-DAY'
26 00 49 00 98 70 120 OC 138 00 190 DO 215.00 Z&0.S51 oo oo 00 oo

STORM AREA - 220 00

il LS S5CS LOSS RATE
STIRIL 17 85 1IMITIAL ABSTRACTION
CRVNBR 74 00 CURVE WMBER
RTIMP 00 PERCENT IMPERVIOUS AREA

LOSS RATE VARIABDLES FOR SECOMD OVERLAMD FLOW ELENENT
STRIL 17 85 INITIAL ABSTRACTION

CRVHBR 74 00 CURVE IMBER
RTINP 00 PERCENT INPERVIOUS AREA
KINEMATIC WAVE
33 UR OVERLAND -FLOW ELENENRT WO 1
L 1210 OVERLAND FLOW LEMGTH
] 0130 SLOPE
L 400 ROUGHNESS COEFFICIENT
PA 52 3 PERCENT OF SU'BBABIM
DXMIN 5  MIMIMUAM WNBER OF DX INTERYALS
I UK UVERLAND-FLOW ELENENT HO. 2
L 1100 OVERLAND FLOW LEMGTH
3 0130 BLOPE
L 400 ROUGHMESS COEFFICIENT
A 47 7 PERCEMT OF SUBBASIN
DXMIN 5 MNININUM NUMBER OF DX INTERVALS

KINEMATIC WAVE

35 wE MAIE CHAWMEL ('\ ISR | ’3 1
L $000  CHANMEL LEWGTH Pegdy
£ 2030 ELOPE

N 045 CHANNEL ROUGHMESS COEFFICIENT




SHAPE TRAP CHARNEL SHAPE
wD 00 BOTTOM WIDTH OR DIAMETER
z 40 00 SI1DE BLOPE
HDXMIN 2 MINIMM WMBER OF DX INTERVALS
RUPSTQ ¥0 ROUTE UPSTREAN HYDROGRAPH
ame
COMPUTED KINEMATIC FARAMETERS
VARIABLE TINE STEP
(DT SHOWE 1S A MIBTWUMN)
ELEMENT  ALFHA M oT bx PEAK  TINE TO VOLUME  MAXIMUM
PEAR CELERITY
(MIN) (M} {CM5) (WIN) (W) (MPS)
PLAME L 29 1 67 25.19 172.91 44 70 896.58 155 64 11
PLANE2 29 167 27 2% 183 39 41 94 858 13 155 49 11
MAIH 22 1 33 23 98 2000 66 81 31 927 S8 155.49 1 40
CONTINUITY SUMMARY (1000 CU-M)-INFLOW- OOUGDE+00 EXCESS- 2165E+04 OUTFLOW- 2150FE+04 BASIN STORAGE= 3193E+01 PERCENT ERROR- -6
INTERPOLATED TD SPECIFIED COMPUTATION IMTERVAL
HAIN 72 1 33 o 0o 80.93 930 0o 155 47
. S o — s
HYDROGRAPH AT STATION
TOTAL RAINFALL - 237 92, TOTAL LOSS - 81 34. TOTAL EXCESS - 156 58
PEAX FLOW TIME MAXINUM AVERAOE FLOW
6-HR 24-HR 72-HR 149,.50-HR
+  (CU W/5) (HR)
(CU M-5)
+ a1 15 S0 58 24 B 4
(W) 91 057 148 302 154.785 155.394
{1000 CU M) 1263 2057 2147 2155
CUMULATIVE AREA - 13 87 SQ KN
40 KO OUTPUT CONTROL VARIABLES
1PRNT 3 PRINT COMTROL
IPLOT U PLOT CONTROL
QSCAL 0  HYDROGRAFH PLOT SCALE
SUBBASIN RUMOFF DATA
11 BA SUBBASIN CHARACTERISTICS
TAREA 3 04 SUBBASIN AREA
PRECIPITATION DAIA
10 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORK
HYDRO-35 TP-40 . .. . TP-49 .
S-WIM 15-MIN GO-MIM 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
26 00 49 00 98 70 120 OO 138 G0 190.00 215 DB 260 50 oo oo oo 0o
STORM AREA - 720 oC
11 LS SCS LOSS RATE
STRTL 17 85 IBETTAL ABSTRACTION
CRVHBR 74 00 CURVE WUNBER
RTIKP 00 PERCENT IMPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOND OVERLAMD FLOW ELEMENT
STRIL 17 85 TSITIAL ABSTRACT1ON
CRVEBR 74 00 CURVE WBBER
RTIMP 00 PERCEWT INPERVIOUS AREA
EKINEMATIC WAVE
42 UR OVERLAND-FLOW ELEMENT MO 1
L 1250 GVERLAWD FLOW LEWOTH
5 .0100 SLOPE
N .400 ROUGHMESS COEFFICIENT
PA 61 8 PERCENT OF SUBBASIN
DNIW S MINIMUM HUMEER OF DX INTERVALS
43 UK OVERLAND-FLOW ELEMWENT WO 2
1 F80. OVERLARD FLOW LEWGTH
g 6100 SLOPE
» 400 ROUGHWEES COEFFLCLENT
PA 39 2 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM WUMPEZR OF DX INTERVALS
EINENMATIC WAVE
44 BK MATR CHAWSEL
L 1500 CHAWNEL LEMGTH
5 0080 SLOPE
[} 045 CHANNEL ROUGHMWESS COEFFICEIENT
CA 3 84 COWIRIBUTING AREA
SHAPE TRAP CHAMNEL SHAPY
WD 00 PBOTTOM WIDTH OR DIANETER
4 40 00 SIDPE SLOPE
HDXMIR 2 MININUM WUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
88
COMPUTED KIMEMATIC PARAMETERS
VARIABLE TINE STEP
(DT SHOWHM I8 A MINTMUM)
ELENENT  ALPHA M T DX PEAR  TIME T0 VOLUME  MAXINUM
PEAK CELERITY
(MIN) ) (cus) (MIN) () (MPS)
PLAME 1 25 167 25 &5 156 30 10.74 904.77 155 55 10
PLARE2 25 1 67 23.10 130.04 813 844 11 155.67 .09
MAIN 37 133 6 15 500 16 17 55 889.14 155 &4 1 38

CA 13 &7

CONTRLIBUTING AREA




CONTINUITY SUMMARY (1000 CU-M)-INFLOW- ODODODE+00 EXCESS= 4747E+03 OUTPLOW- 4716E+03 BASIH STORAGE- 6£942E+00 PERCENT ERROR- -5
INTERPOLATED TO SPECIFIED COMFUTATIOR INTERVAL

WAIN 37 1 33 a0 oo 17 40 870.00 155 34
ans ass ase [TY ] aee
HYDROGRAFH AT STATION

TOTAL RAINFALL = 237 92, TOTAL LOSS » 81 34, TOTAL EXCESS - 156 S8

PEAK ELOW TIME WAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149 S0-HR
+  (CU M) {HR)
(CU M-5)
. 17 14 50 13 5 2. 1
() 91 343 148 392 154,656 155 264
(100o cU W) 280 151 170 472

CUMULATIVE ARFA - 3 04 50 KM

47 RO CQUTFJT CONTROL YARIABLES
1FRNT 2 PRINT COWIROL
1PLOT © PLOT COMTROL
QSCAL o HYDROGRAPH PLOT SCALX

SUBBASIN RUNOFF DATA

4B BA SUBBASIN CHARACTERISTICS
TAREA 4 92 BSUBBASIN AREA

PRECIPITATIOR DATA

10 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 . - ae ™-40 . .- - « ... TP-49 . .-
S-MIN 15-MIN 6O-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
26 10 49 00 98 70 120 0D 133 00 190 00 215 00 260.50 (111} .00 an a0

STORM AREA - 220.00

11 LS 5C5 LOSS RATE
STRIL 17 8% IRITIAL ABSTRAETIOH
CRYMER 74 00 CURVE EMD!
RTINP 00 PERCENT lﬂP!WIO‘IJS AREA

LOSE RATE VARIABLES FOR SECOMP OVERLAND FLOW ELEMENT
STRTL 17 85 IMITIAL Am[!'l’l

CRVMBR 74 08 CURVE
WI1MP 00 PERCEMT IIPIWIOUS AREA
KINEMATIC WAVE
49 UL OVERLAMD-FLOW BELYMENT HO. 1
L 980. O\"IIHMB FLOW LENMGTH
5 0100 SLOPE
R 400 RODGMMESS COTFFICIEMT
PA 59.9 PERCENT OF SUBRAS1
DXMIN 5 MNINIMIAM EMBER OF DX INTERVALS
50 UK OVERLAND-FLOW ELEMENT WO 2
669 OVERLAMD FLOW LENGTH
s 0100 SLOPE
" 400 ROIGHMESS COEFFICIENT
PA 40 1 PERCENT oOF IR
DXNIN 5 MWINIMUM WMMDER OF DX IWTERVALS
KINEMATIC WAVE
51 RK MAIN CHAMMEL
L iage CHAMMEL LENGTH
-] .0080 SLOPE
N 045 CHAMSE]I RANREEEE COEFYICIENT
CA 4.92 CORTRIBUTING AREA
SHAPE TRAP CHAMNEL SHAPE
wD 40 BOTTOM WIDTH OR DIANETER
[4 40 00 BIDY¥ BLOPE
HDXMINW 2 MININEM WUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPETREAM RYDROORAPH

-na
COMPUTED XIMEMATIC PARAMETERS
VARIABLE TINE STEP
(DT SHOWH IS A MIMIMUM)

ELEMENT ALPHA x T BX PEAR  TINE TO VOLUME MAXIWUM
PEAK CELERITY
{MIH) M) (CME) (MIN) () (NPB)
PLANE1 25 1 67 23.76 140.05 18 BO 881.27 155 &3 10’
PLANE? 25 1 67 24 26 132.04 14 72 B23.64 155 61 09
MAIN 37 133 9.61 1000 33 48.32 873 32 15§ 52 174
CONTINUITY SUMMARY (1000 CU-M)-INFLOW- 4703E+03 EXCESS- 7682E+03 QUTFLOW- 1234E+04 BASIN STORAGE- .B666E+00 PERCENT ERROR- 3

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 37 1 33 o oo 48 21 870 00 155 45

=es ans ans LYY e
HYDROGRAPH AT STATION
TOTAL RAIMFALL - 237 92, TOTAL LOSS - a1 34, TOTAL EXCESS - 156.58

PEAK FLOW TINE MAXTMUN AVERAGE FLOW
6-HR Z4-HR 72-HR 149 SO0-HR

D
O
]

red

33

+ (CU M/S) (HR}



+

.

48

56 RO

57 BA

10 PH

11 LS

58 UK

5% UK

60 RK

{CU M-5)

14 50 kL] 14 9 2
(M) 94 351 14% 207 154 844 155 365
{1000 CH N) 751 1188 1233 1237

CUMLLATIVE AREA - 7 96 EQ RM

OUTPUT CONTROL VARIABLES

IPRET 3 PRINT COMIROL
IPLOT D PLOT CONIROL
QSCAL 0 HYDROGRAPH PLOT SCALE

SUBBASIN RUMOFF DATA

SUBRBASIN CHARACTERISTICS
TARFA 8 33 SUBBASIN AREA

PRECIPITATION DATA

BDEPTHS FOR U-PERCENT HYPOTHETICAL STORM

HYDRO-35 .. Te-40 ... . cee a .- . . TP-a9 .. -
5-MIN 15-MIN 6O0-MIR 2-HR 3-HR 5-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
26 00 49 00 98 70 120 @0 138.00 190.00 215 D0 260 50 .00 oo .og oo

STORM ARZA - 220.00
BC5 LOSS RATE

SIRTL 17 85 INITIAL ABSIRACTION

TRVEDBR 74 00 CURVE MMBER

ATIMP 00 PERCEMT IMPERVIOUR AREA

LOEE RATE VARIADLES FOR SECOMD OVERLAMD FLOW ELEMENT

STWIL, 17 85 INITIAL ABSTRACTION

CRVMBR 74 00 CURVE WAMBER

RTINP 00 PERCENT INPERVIOUS AREA
EINEMATIC WAVE

OVERLAND-FLOW ELEMEWT KO 1
1 820. OVERLAMD YLOW LEWGTH
5 0138 SLOPE
B 400 ROUGHNESE COEFFICIENT
PA 4%_.4 PERCENT OF SUBRBAEIN
DXMIN S WINIMDMN NMUMBER OF DX INTERVALS
OVERLAND -FLOW ELEWENT NG 2
L 840 OVERLAHD FLOW LEWOTH
s 0130 SLOPE
L | 400 ROUGHMESE COEFFICIENT
PA 50 6§ PERCIMT OF SUBBASIE
DAMIN 5 MNINIMDM NRMBER OF DX INTERVALS
KINENATIC WAVE
MAIN CHAMWEL
1 5000. CHANNEL LENGTH
5 0030 RLOPE
L] 045 CHANWEL ROUGHMESS COEFFICIENT
Ch 8 33 CONTRIBPUYIRG AREA
SHAPE TRAFP CHANMMIL BHAPE
wh -0D0 POTION WIDTH OR DIANETER
z 40 00 BIDE SLOPR
WEMIN Z MINIMM WAMER OF DX INTERVALS
RUPSTO YES ROUTE UPHTREAN HYDROORAFH
[ 2 1]
COMBUTED KINEMATIC PARAMETIERS
VARIABLE TIME BTEP
{DT SHOWM IS A MINIMUM)
ELEMEST ALPHA N T 13,4 PEAK TIME TO VOLUME HAXTMEM
PEAK CELERITY
{MIN) M) {CMS ) (MIN) {w) (MP3)
PLAMEL .29 L &7 25.91 164.85 29.75 238 4% 155 54 .11
PLANE 2 29 167 26 53 160 .D& 30 20 843 D5 155 46 1l
MAIN 22 1 33 13 68 1667 21 471 57 918 5B 154 98 2.05

COMTINUITY SIMMARY (1000 CU-M)-INFLOW=- 1225E+05 EXCEES= 1301E+d4 OUTFLOW= 1352E+05 BASIN STORAQE-

IMTERPOLATED TO SPECIFIED COMPUTATIOH INTERVAL

NAIN 22 133 30.00 469 10 900 BO 155 0o

HYDROORAPH AT STATION

TOTAL RAINFALL « 237 92, TOTAL LOSS - 81.34. TOTAL EXCESE ~ 156 58

PEAK FLOW
(C M/8)
469

53 KO

64 BA

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149 50-HR
(HR)
{CU us5)
15 00 356 149 52 25.
(36) a7 774 147.122 154.220 154.916
(100G CU M) 7681. 12875. 13496 13557,

CIMULATIVE AHEA = B? 51 50 M

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT COWITROL
IPLOT 0 PLOT COMTROL
Q5CAL o HYDROORAPH PLOT SCALE

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 19 41 SUBPASIN AREA

PRECIPITATION DATA

2516E+B61 PERCENT ERROR~

D

e

-

=
{ -

.3



10 FH DEPTHS FOR U-PERCENT RYPOTHETICAL STORM

HYDRO-35 TF-40 . - - -
S5-Mid  15-WI% 60 -WINW 2-HR 3-HR &-HR 12-HR 24-HR 2-DAY
26 o0 49 o0 20 70 120 00 138 oD 190 60 215.00 260 SO oo

STORM AREA - 220.80

i1 LS SCS LOSS RATE
STHTL 17 85 INITIAL ABSTRACTION
CRVMBR 74 00 CURVE MUNBER
RTINP D0 PERCENT IMPERVIOUS AREA
LOSS WATE VARIABLES FOR SECOMD OVERLAMD FLOW ELEMENT
STRTL 17 85 IRITIAL ABSTRACTION
CRVMBR 74 00 CURVE WOWBER
RTIMP 00 PERCENT IMPERVIOUS AREA
KINENATIC WAVE
65 UK OVERLAND -FLOW ELEMERT NO. 1
L 1340 OVERLAND FLOW LENOTH
s .0030  SLORY
H 400 ROUGHNESY COLFFICLENT
PA 49 B PERCEMT OF ]
DXMIN S MINIMIW MUMBER OF DX INTERVALE
66 UK ov:ntann FLOW ELEMEWT MO 2
1400 OVERLAWD FLOW LEWOTH
s 0030 SLOPE
N 400 ROUGHMESS COEFFICIEWT
PA 51 2 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM WOMDER OF DX INTERVALS
KINENAT1C WAVE
67 RK MAIN CHAMNEL
L 7100. CHAMWEL LENGTH
5 0080 SLOPE
] 045 CHAMMEL ROUGHWESS COEFFICIENT
cA 19_41 COIIRI!UIIIO AIEA
SHAPE TRAP  CHAMWEL
wD .00  BOTTOM UInrH OR DIAMETER
z 4b.p0  SIDE SLOPE
NDXNIN 2 NINIWM WUMBER OF DX INTERVALS
RUPSTQ W0 ROUTE UPSTREAN HYDROGRAPH
-ae
COMPUTED KIMFMATIC PARAMETERS
VARIABLE TIMZ STEP
(DT SHOWM IS A MINIMUM)
ELEMENT  ALPHA N DT DX PEAE  TIME 10
PEAK
(WIH) ™) (CHS) (MIN}
PLANE L 14 1 67 24 73 8% 36 33.71 1067 40
PLANE? 14 1 67 25 67 93.36 34.30  1083.55
MAIN 37 133 0 54 2367 14 67 @0 1117 13

CONTINULITY SUMMARY {1000 CU-M)-IRFLOW- QROOOE+DD EXCESS~ 3031E+04 OUTFLOW=- 30D0SE+D4 BASIH STORAGE-

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIB az 133 30.00 66 92 1110 OO

.se nm LETY waa ass
HYBROGRAFH AT STATION

TOTAL RAINFALL - 237 92, TOTAL LOSS = 81.34,. TOTAL EXCESS - 156 58

PEAK FLOW TIME MAXIMIM AVIRAGE FLOW
6-HR Z4-HR 72-HR 149 SD-HR
v (U WE) (HR}
{cu ®/3)
+ &7 18 50 60 31 12 6
(4 67 132 139 177 153 575 155 255
(1000 CU ¥) 1303 2701, 2981, nl4.

CUMULATIVE AREA - 19 41 SQ EM

70 RG QUTPUT CONTROL VARIABLES
IPRNT 3 FRINT COMTROL
1PLOY 0 PLOT L
QSCAL 1] HYDROGRAFH PLOT SCALE

SUBBASIN RUNMOFF DATA

71 BA SUBBASIN CHARACTERISTICS
TARER 15 48 SUBBASIN AREA

PRECIPITATION DATA

1t PH DEFTHS FOR 0-PERCENT HYPOTHETICAL STORM
-+-. HYDRO-35 - . .- .. TP=40 ceesa v sass s we
5-MIN 15-NIN BO-MIN 2-HR 3-8R &-HR 12-HR 24-HR  2-DAY
26 00 49 00 e9 70 120 00 13B.00 19D DO 215 DD 260.50 oo

STORM AREA = 220 GO

1t LS SCE LOSS RATE

STRIL 17 85 IMITIAL ABETRACTION

CRVEBR 74 00 CURVE ENBE

RTIMP 00 PERCENT IMPERVIOUS AREA

LOSS RATE VARIABLES FOR GECOND OVERLAND FLOW ELEMENT

STRTL 17 85 INITIAL ABSTRACTION

CRVEBR 74 00 CURVE NUMBER

RIIMP 00 PERCEWT INPERVIOUS AREA

KINEMATIC WAVE

TP-49

4-DAY 7-DAY  10-DAY

VOLUME
(WM)
155.41

155 32
155 33

155 34

.« TP-49

MAXTWNUM
CELERITY
(MPS)

.06

-0&
1.93

4-BAY  7-DAY 10-DAY

oo 00

016135

147 1E+02 PERCEHMT ERROR-



72 UK

s 0200 ELOPE
" 400 ROUGHMESS COEFFICIENT
PA 24 3 PERCENT OF SUBBASIN
DEMIN 5 NINIMDM MUMBER OF DX INTERVALS
73 UK ovmt.m FLOW ELEMENT ¥0 7
1380  OVERLANP FLOW LENGTH
5 0200 SLOPE
N 400 ROUGHMESS COEFFICIENT
PA 75 7 FPERCENT OF BiUDBASIN
TXMIN 5 MINIMIM BUMBER OF DX IMTERVALS
KINEMATIC WAVE
74 RK WAIN CHAMNEL
L 8500 CHAMNIL LENGTH
3 L0030 SLOPE
N 045 CHAMNEL ROUGHMWESS CORFFICIENT
CcA 15.48 CONTRIBUTING AREA
SHAPE IRAP L SHAPE
P 00 BOTTOM WIlTH DR DIAMETER
z 40 00 SBIDE BLOPE
NEXMIN 2 MINDAS WUMBER OF DX IMTERVALS
RUPSTQ YES ROUTE UPETREAN HYDROGRAPH
-—Rne
COMPUTED TINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWNM I3 A NINIMNUN)
ELEMENT  ALPHA M pT pX PEAEL  TIME TO VOLUME  MAXIMIM
PEAK CELERITY
{MIN) M) (CMS} (MIN) (MM} (NPS)
PLANE1 35 i 67 13.60 88 93 38 55 774.01 156.13 .11
PLANEZ 35 167 27 48 230 P8 73 98 B&D 22 155.54 14
MAIH 22 1 33 an oD 7834 26 128.83 919 09 154 84 153
CONTINUITY SUMMARY (1000 CU-M)-IMELOW= 3003E+04 EXCESS« 2417E+04 OUTFLOW- .S3G4E+04 BASIN STORAGE~ 4333E+01 FERCENI ERROR-

OVERLAND-FLOW FLEMENT WO 1
L

440

OVERLAND FLOW LENGIH

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

ramw 22 133 30 oo 126 04 930.00 154 B2
L3 1] -he 11T [T 23 L 2 1
HYDRCGRAPH AT STATIOH
TOTAL RAINFALL - 237 92. TOTAL LOSS - B1.34. TOTAL EXCESS - 156 5B
PEAR FLOW TIME MAXIMUM AVERAOE FLOW
6-HR 24-HR 72-MR  149.50-HR
+ ws)  pm
(C0 Mr5)
+ 128 15 50 t. 57 21 10
(MM ) &8 704 141 258 153 441 154.742
{1000 CU W) 2397 4929 5354 5399
CUMULATIVE AREA - 34 89 Sg KN
77 KO OUTPUT CONTROL VARTABLES
3 PRINT CONTROL
1etor 8 PLOT COMTROL
QSCAL ¢ HYDROGRAPH PLOT SCALE
SUPBASIN RUSOEF DATA
78 BA SUBBASIN CHARACTERISTICS
TAREA 12 B9 SUBBASIN AREA
PRECIPITATION DATA
190 PH DEFTHS FOR  0-PERCEMT HYPOTHETICAL STORM
HYDRO-35 . TP-40 . . TP-49 . .
5-MIN 15-MIM 50-MIN 2-HR 3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2600 43 00 98 70 120 OF 138 80 190 OO0 215.00 260.50 08 .00 80
STORM AREA - 220 0B
11 L8 SCS LOSS RATE
STRTL 17 85 IMITIAL ABSTRACTION
CRVEBR 74 00 CURVE MMWPER
HTINP 00 PERCENT IMPERVIOUS AREA
LOSS RATE VARIADLES FOR SECOMD OVERLAND FLOW ELENENT
STRTL, 17 85 INITIAL ABSTRACTION
CRVMBR 74 00 CURVE MMEER
RTINP 20 PERCEWT INPERVIOUS AREA
RINEMATIC WAVE
79 Uk OVERLAND-FLOW ELENENT MO 1
750 OVERLAND FLOW LENGTH
: p100 SLOPE
N 400 ROVGEMESS COEFFICIENT
A 31 9 PERCENT OF SUBBASIN
e 5 MNINIMM WOMBER OF DX INTERVALS
&0 UL QVERLAND-FLO ELEMENT WO_ 2
1590. OVERLAND FLOW LENOTH
5 0100 SLOPE
N 400 RODMMESE COEFFICIENT
PA 68 1 PERCEMT OF SURBBASIH
DXHIR 5 MINIMUM MUMBER OF DX INTERVALS
KIMEMATIC WAVE n ~ 4
81 BK WAIE CRAMMEL . 3{.;
L 5500 CHANMEL LEMOTH it
] onac SLOPE
N D45 CHANMEL ROUGMNEES COEFFICIENT
cA 12 89 COWIRIBUTING AREA



SHAPE TRAP CHANMMEL SHAPE
WD 00 BOTIOM WIDIH OR DIAMETER
z a0 00 SIDE SLOPE
HDXMIN 2 WEMIMIM MUMBER OF DX INTERVALS
RUPSTO N0 ROUTE UPSTREAM HYDRGORAFH
L2 4]
COMPUTED EINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWNM IS A NINIMUM)
ELEMEBT ALPHA M DT DX PEAR  TIME TO
PEAK
(MIN) ) (CNS) (MIN)
PLANE 1 25 1.67 26 88 150.D5 23.21 846 31
PLABEZ .25 1 67 28 10 176.72 42 18 933 DB
MAIR 37 133 16 15 1833.93 62 80 930.02

CORTINUITY SUMMARY (1000 CU-M)-INFLOW=

DDODE+00 EXCESS-

201i3E+04 OUTFLOW-

1997E+04 BASIN STORAGE-

INTERPOLATED TO SPECIFIED COMPUTATION IMTERVAL

VOLUME
(MM)
155.45

155 47
155 47

MNAXTHUM
CELERIYY
(MPS}

09
10
1 %0
42B9E+D1 PERCEWNT ERROR~

MAIN 37 1 33 30.00 62 80 930 00 155 55
" ans s e a-as
HYDROGRAPH AT STATION
TOTAL RAINFALL - 237 92. YOTAL LOSS = 81 34, TOTAL EXCESS - 156 58
PEAR FLOW TLME MAXIMUM AVERAOE YLOW
6-HR 24-HR 72-HR 149 SO-HR
+  (CU W-5) (HR})
(CU M-S}
* 63 15 S0 51 22 a 1
(M) 85 498 146652 154 652 155.46%
{1000 CU M) 1102 1890, 1993 2004
CUMULATIVE AREFA = 12 B9 SQ KM
86 KO OUTPUT COMTIROL VARIABLES
TPRFT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QECAL i} HYDROGRAPH PLOT SCALE
SUBBASIN RUMOFF DATA
87 BA SUBBASIR CHARACTERISTICS
TAREA 5 28 SUPBASIN AREA
PRECIPITATION DATA
10 PH DEFTHE FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 . TP-40 e .. .. TP-49 - .
S-MIN 15-MIN 60-MIN 2-HR 3-HR &-HR 12-HR Z4-HR 2-DAY 4-DAY 7-DAY 10-DAY
26 OO0 49 00 98 70 120 00 138 00 190 0@ 215 00 260 S50 L111] .00 [1]¢] oo
STORM AREA = 220 00O
11 Ls BCE LOSE RATE !
STRIL i17.85 INITIAL ABSTRACTION
CRVMER 74 00 CURMVE MAMBER
RTINE 00 PERCENT INPERVIOUS AREA
LOS8 RATE VARIABLEE FOR SECOMD OVERLAND FLOW ELEMENT
STRTL 17 85 INITIAL ABETRACTION
CRVIR 74 00 CURVE WMMER
HYINP DD PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
B8 UE OVERLAMD-FLOW ELEMENT HO. 1
L 750 OVERLAMD FLOW LENGIH
5 0139 SLOPE
» 400 WOLMRMERE COEFFICIENT
PA 42 4 PERCENT OF SUBBASIN
DXMIR S NINIMA WMBER OF DX INTERVALS
49 UK OVERLAND-FLOW ELEMENT WO. 2
i 1010 OVERLAND FLOW LENGTH
s 0130 SLOPE
N 400 ROUGHWESS COEFFICIEMT
PA 57 & PERCENT OF SUBBASIN
DXMIN S5 MNINIMUM NIMBER OF DX INTERVALS
KIREMATIC WAVE
90 RR MAIN CHAMNEL
L 3000 CHAMMEL LEMGTH
3 8030 ELOPE
L 045 CHAINEL ROUGHMESS COEFFICIENT
CA 5 20 CONTRIITING AREA
SHAPE TRAP CHAMMEL SHAPE
w0 00 BOTION WIDTH OR DIAMETER
F4 40.00 BIDE BLOPZ
HOXMIN 2 WINIMUM WMBER OF DX INIERVALS
RUPETQ YES ROUTE UPSTREAM HYDROGRAPH
COMPUTED RIMEMATIC PARAMETERS
VARIABLE TIME STEP
{DT SHOWH 1S5 A MINIMLM)
ELEMENT ALPHA | DT [1}9 PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(M1H) () {CHE) (M1} {WN) (NP3)
PLAME} 29 1.67 24 20 150.05 16.72 823.09 155 61 14
PLANE2 29 1.67 25 54 168 29 20 22 868.55 155 54 .11
MAIM 22 1 33 9.94 1000.33 215.29 147 21 154 €2 1.68
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CONTIRUITY SUMMARY (1000 CU-M)-INFLOW- 7377E+04 EXCESS5~- B244E+03 OUTFLOW- B18BE+{J4 BASIN STORAGE~

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

WAIR 22 1 33 30 oo 214 &9 930 OO 154 74

HYDROGRAPH AT STATION

TOTAL RAINFALL ~ 237.92, TOTAL LOSS - 61 34, TOTAL EXCESS - 156 5B

PEAK FLOW

(CU M/5)

215

93 KO

94 8A

10 PH

11 LS

95 UK

97 RR

TIME NAXIMUM AVERAOE FLOW
6-HR Z4-HR 72-HR 149 SO-HR
{HR)
(Cu W-5)
15 S0 179 13 3L 15
(M) 72 792 142 649 153 526 154 656
{180C CU M) 962 7569. 8148 0206

CUMULATIVE AREA - 53 06 SO KM

OIFTFUT COWTROL VARIABLES

1PRET 3 PRINT COMIROL
1PLOY @ PLOT COMIROL
QBCAL o HYDROGRAFH PLOT SCALE

SUBRBASIN RUNOTF DATA

SUBBASIN CHARACTERISTICB
TAREA 14 94 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 0-PERCENT HYPOTHET1ICAL STORM
HYDRO-35 .- TP-40 - .. - se. TE-49

.1629E+01 PERCENT ERROR~

S5-MIN 15-MIN E0-MIN 2-HR 3-HR 6-HR 12-HR Z4-HR  2-DAY 4-DAY T-DAY 10- DAY
26.00 % DD 98 70 120 00 139 00 1%0 08 215 BO 26D 50 [01] oo [i <]

STORM AREA - 270.00

SCE LOSS RATE
SIWIL 17 85 INLTIAL hlm]ﬂl

CRVEDR 74 00 CURVE WOMND!

RTINP 00 PERCENT IKP!!VIOIJB AREA

LOSS RATE VARIABLES FOR SECOND OVERLAMD FLOW ELEMENT
STETL 17.45 INITIAL L
CRVEBR 74 00 CURVE NUMBER
RIINP 00 PERCENT INPERVIOUS AREA

KIREMATIC WAVE
OVERLARD-FLOW ELEMENT MO 1

L 1860. OVERLARD FLOW LENGTH
8 0800 SLOPE

] 400 ROUDHWESS COEFFICIEST
PA 74 8 PERCENT OF SURBASIN

DIMIN 5 MWINIMOM WUMBER OF DX INTERVALS
OVEIILAID-FLOH ELEMENT N0 2
&30 OVERLAWND FLOW LFNGTH

5 0800 BLOPE
N AN0 NOUCHWESS CORFFICIENT
PA 25 2 PERCENT OF SURBARIN
DXMIN S MINIMUM WUMBER OF DX INTERVALS
KINEMATIC WAVE
MAIN CHAMNEL
L 6000  CHANNEL LENGTH
5 ogsg  ELOPE
o .045 CHANEL mm!ulss COEPFICIENT
CA 14 94 COWTIRIBUTING AREA
SHAPE TRAP CHAMMEL SHAPE
wp .00 PBOITON WIDTH OR DIAMEITER
z 40 00 SIDE SLOPE
WUXKIN 2 MINIMM WMMBER OF UX INIERVALE
RUPSTQ NC ROUTE UPSTREAM HYDROSRAPH

-—na
COMPUTED KINEMATIC PARAMETERS
VARIAHLE TIME STEP
(DT SHOWM 1IE A MINIMIN)

ELEMENT ALPHA H Y X PEAK TINE TO VOLUNE
PEAK

(MIN) ) (cns) (MIN) ey

PLARE1 71 1 &7 24 19 372 12 03.47 023.04 155.61

PLANER 71 1 67 U] 126.04 44.61 756.886 156.22

MAIN 37 P 33 15 4a 2000 66 110 03 824 51 15% 77

CONTINUITY SIMMARY (1000 CU-M)-INETL.OW= ODODE+00 FXCESS- 2333E+04 OUTFLOW= 2320E+04 BASIN STORAGE=

asw

IMTERPOLATED TO SPECIFIFD COMPUTATION INTERVAL

MAIN 7 1 33 30 oo 108 76 810 00 155 79

asw aws sne LT L]

HYDROGRAFH AT STATIONW

TOTAL RAIMFALL = 237 92 TOTAL LOSS - 81 34, TOTAL EXCESS - 156 58

PEAK FiQw

(CU M-B)

TIME NAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 149.50-HR
(HR)
(cu way

MAXTM
CELERITY

(MP3)

25
.20
2 18

1613E+01 PERCENT ERROR=

1

5



+ 109

13 5@ 71
(M) 102 46
(1006 CU W) 1571

CIMULATIVE AREA

26 9 4
2 151 955 155 431 155 708
2270 2322 2326

- i4 94 5Q K«

100 KO OUTPUT CONIROL VARIABLES
IPPRT 3 PRINT CONTROL
IPLOT 0  PLOT COMTROL
QBCAL § IDROOWAPH PLOT SCALE
SUBBASIN RUNOFF DATA
101 BA SUBBASIN CHARACTERISTICS
TAREA 7 52 SUBBASIN AREA
PRECIPITATION DATA
16 PH DEPTHS FOR  0-PERCEMT HYPOTHETICAL STORM
HYDRO-35 R ™-40 R .. TP-4% . .
S-MIM 15-MIN  60-MIM 2-HR I-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 18-DAY
26 D0 4300 96 70 120 D0 138 06 190.00 215 DO 260 50 [ i3 [T .op
STORM AREA = 220 00
11 LS SCS LOSS RATE
STRTL 17 85 INITIAL ABSTRACTION
CRVNBR 74 00 CURVE WMMBER
RTINP 00 PERCENT INPERVIOUS AREA
LOSS RATE vmuun.:s FOR SECOND OVERLAMD FLOW ELEMENT
STRTL S INITIAL ABSTRACTION
CRVNBR n 00 CURVE WUMBER
RTINP a0 rzucnrr INPERYIOUS AREA
RINEMATIC WAVE
102 UR ovzlu.m FLOW ELEMENT MO
870 ov:m.um FLOW LENGIH
s .0308 SLOPE
] 430 ROUGHNESS COEFYICIENT
PA 24 3 PERCENT OF SUBBASIN
DXNIN 5 WINIMUM WUMBER OF DX INTERVALS
183 UK ovum.m-n_w ELEMEMT MO 2
aon OVERLAND FLow LENGTH
s 0360 SLOPE
N 400 ROUOHMESS COEFFICIERY
PA 75 7 PERCENT OF BUBBASIN
DXMIN 5 MNINIMUN MUMBER OF DX IMTERVALS
EINEMATIC WAVE
104 RR MAIN CHAMMEL
L 45008. CHAWME!L, LINGIH
5 0060  SLOPE
] 045 CHAMWEL ROURSIESS COEFFICIEMT
ch 7 52 COWNTRIDUTING AREA
SHAPE TRAP CHAMNEL GHAPE
wD 60 BOTTOM WIDTH OR DIAMETER
F4 40 00 SIBPE SLOPE
EDXMIN 2 MINIMUN WUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH
e
COMPUTED XKINEMATIC PARAMETERS
VARIABLE TINE STEP
(DT SHOWA IS A MINIMIM)
ELEMENT ALPHA N b1 DX PEAK TIME TO VOLUME MAXIWUM
PEAK CELERITY
(MIN) M) (cMs) (MIN) (M) (MPS)
PLANE 1 43 1 &7 19 85 174 D6 15 34 803.72 155 BO .15
PLANE? 11 1 67 18 57 160 85 49 48 791 D2 155,66 .14
MAIN 32 1.33 12.13 1500 439 166 €3 B39 64 15570 2 pa

CONTINUITY SIMMARY (1000 CU-M)-INFLOW=- 2318E+D4 EXCESS= 1174E+04 OUTFLOW= 3485E+04 BASIN STORAUE- .730iE+0) PERCENT ERROR-

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 3z 133 3¢ 08 166.55 640 00D 155 70
La i L1} L] -yw -ma
HYDROGRAFH AT STATION
TOTAL RAINEALYL - 237 3z, TOTAL LOSS - 81 34, TOTAL EXCESS = 156.58
PEAR FLOW TINE MAXIMUN AVERAOE FLOW
&-HR 24-HR 72-HR 149_50-HR
+ (CU M/S) (HR)
{CJ MrS)
+ 167 14 00 106 39 13 6
(0} 102 371 151 883 155 346 155 614
{1800 CU M) 2299, 3411 3489 3495.
CUMULATIVE AREA - 22 46 BQ ™
109 RO OUTPFUT CONTROL VARIABLES
IPRMT 3 PRINT CONTROL
IPLOT D PLOT COMTROL
QOSCAL n HYDROGRAPH PLOT SCALE
SUBBASIN RIROFF DATA
110 BA SUEBARIN CHARACTERISTIES

TAREA
PRECIPITATION DATA

3 67 SUBBASIN AREA

.
o
Pomn
W
o)



i PH DEPTIHE FOR D-PERCEMT HYPOTHETICAL STORM
HYDRO-35 TP-40 - P TP-44 -
S-MIN 15-NIN 64 MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2~-DAY 4-DAY 7-DAY 10-DAY
26 o0 49 Oop 98 70 20 00 138 a0 (90 DO 215 OO0 260 50 oa 0o [i11] .00
STORM AREA - 220 0O
il LS 5C5 LOSS RA1E
STRTL 17 8% IHITIAL AISI'RACTIOH
CRVEBR 74 00 CIUFRVE JUMD
RTIMP 00 PERCENT turmvms AREA
LOSS RATE VARIADLES FOR SECOND OVERLAND FLOW ELEMENT
STRTL 17 85 IMITIAL ABSTRACT10M
CHRVNER 74 D0 CURVE BUMDER
RTIMP 00 PERCEMT IMPERVIOUS AREA
RINEMATIC WAVE
111 UK onm.m FIOW ELENENT HO 1
1168. OVERLAMD FLOW LEMGTH
S 0130 SLOPE
] 400 ROUOHMERE COEFFICIENT
PA 63 4 PERCENT OF SUNBASIN
DXMIN 5 ll.l'.ll( WMBER OF DX INTERVALS
112 UK O‘U'!lu.llll -FLOW ELEMENT WO0.
&70 OVEMD FLOW LEMOIH .
5 0130 SLOPE
W .400 ROUSMNERS COEFFICIENT
PA 36.6 PERCENT OF SUBBASIN
PXMIN 5 NIRIWMOM MUMPER OF DX INTERVALS
KINEMATIC WAVE
113 RK MAIN CHAMNEL
L 2001) CHAMMEL LENGTH
5 0030 SLOPE
" 045 CHAMMEL ROUGHWESS COEFFICIEWT
CA 3 67 CONIRIBUTING AREA
SHAPE TRAP CHAMNEL SHAPE
WD ok BOTIOM WIDTH OR DIAMEIER
z 40 0D SRIDK SLOPE
HPXMIN 2 MINIMUM WMNBER OF DX INTERVALS
YES ROUTE UPSTREAM HYDROGRAPH
[ 2 1
COMPUTED KINEMATIC PARAMETIRS
VARIABLE TINE STEF
(DT SHOWM 1S5 A MIMIMUM)
ELEMENT ALPHA M DT DX PEAK TIME TO YOLUME HWAXIMIM
PEAK CELERITY
(M1N) ™) {ous) (MIN) (w4 (wPS)
PLANE1 29 1 67 20 36 193 40 14 47 g&b_.0B 155 47 11
PLANE2 29 1 67 22 22 134 04 10 49 #05_37 155.75 10
MAIN 22 1 33 4 73 666 B9 835 05 q900.48 154 86 2.35
CONTINUITY SUMMARY (1000 CU-M)-INFLOW= 25:i7E+DS EXCESS= .S57T30E+0) OUTFLOW= 2573E+05 BASIN STORAGE- 1713E+(G1 PERCENT ERROR=-

INTERPOLATEDR TO SPECIFIED COMPUTATION INTERVAL

MAIN 22 133 30 oo #28 06 200.00 154 89
e asa ana ana ans
HYDROGRAPH AT STATION :
TOTAL RAINFALL = 237.92, TOTAL LOSE - 81 34, TOTAL EXCESS = 156 50
PEAK FLOW TIME MAXIMIIM AVERAGE FLOW
6-HR 24-HR 72-HR 149.50-HR
+ OV MB) (HR)
(CU M-5)
879 15 o0 644 282 9% 4
(W) 83.461 146 051 154 028 154.808
(1000 €U M) 13913 24347 25676 25806
CIRGILATIVE AREA - 166 70 50 KM
116 KO OUTPUT CONIROL VARIABLES
1P8AT 31 PRIMT COMTROL
IFLOT 0 PLOT COMTROL
QSCAL 0 HYDROORAPH PLOT SCALE
SUBPASTH RUMOFF DATA
117 BA SUPBASIN CHARACTERISTICS
TAREA 6 44 SUDBASIN AREA
PRECIPITATION DATA
10 PH DEFTHS FOR  0-PERCENT HYPOTHETICAL STORM
HYDRO-35 . TP-40 . . TP-43 .
S5-MIN 15-MIN &D-MIN 2-HR 3-HR 6-HR 12-HR  24-HR  2-DAY  4-DAY 7-DAY 10-DAY
26 00 49.80 98 70 120 00 138 DD 19G.00 215.00 260 50 00 00 .00 N
STORM AREA = 220 0D
t1 LS SCE LOSS RATE
STRTL 17 85 IRITIAL ABSTRACTION
CRVIBR 74 00 CURVE BUNBER
RTIMP 00 PERCENT IMPERVIOUS AREA
LOSS WATE VARIABLES FOR SECOMD OVERLAMD TLOW ELEMEWT
STRTL 17 B5 IMITIAL ABSTRACTION
CRVMBR 74 00 CURVE WUMBER '
RTINP B0 PERCENT INPERVIOUS AREA
LINIMATIC WAVE 3 E
118 UR QVERLAND-FLOW ELEMEMT MO 1 G{.‘gﬂ _‘_ i 0



OVERLAND FLOW LERGTH

SLOPE

ROUGHESS COEFFICIENT

FPERCENT 0OF SUBBABIN

WIRIWAM WUOMBER OF DX IWTERVALS
mo 2
OVERLAND
SLOPE
ROLMEMESS COEFFICIENT
PERCENT OF SUBBASIN

NININUM NUNBER OF DX INTERVALS

FLOW LENGTH

CHAMNEL LENGTH

SLOPE

CHAWREL ROUGIHMESSE COEFFICIENT
COMTRIBUTING AREA

CHAMNEL SHAPE

ROTION WIDTH OR LIAMETER

SIDE BLOPE

MINIMIW MUMBER OF DX INTERVALS
ROHTE UPSTEFEAM HYDROGRAPH

COMPUTED RINEMATIC PARAMETERS

L 490

8 0500

W 400

PA 30 5

OXMIN 5

117 UK OVERLAND-FLOW ELEMENT

L 1120

5 0500

L] 400

PA 69 5

DXMIN 5

KINEMATIC WAVE
12@ RK MAIN CHANNEL

L 4000

E D100

L 045

CA 6 44

SHAPE TRAP

wo ae

4 40 00

NDXMIN 2

RUPSTQ RO
ELEMENT ALPHA
PLANEL 56
PLANE2 56
MALN 41

CONTINUITY SUMMARY (L0000 CU-M)}-INFLOW=-

OD0D0OE+DP EXCESE=~

VARIABLE TINE STEP
{DT BHOWN IE A MIMIMUM)

M DT /4 PEAK TIME TO VOLUME
PEAR

(MIN} (M) (CMS) (MIN) (MM)

1.627 10 43 98.03 23 52 754 98 156 22

1 67 19 66 224 07 37.62 an3 29 155 80

133 11 18 1333 77 55 62 03 01 155 96

1006E+04 OUTFLOW~ 10D1E+04 BASIN STORAOE~

INTERPOLATED TO SPECIFIED CONPUTATION IHTERVAL

WAIN 41 1 33 30 00 54 g4 210 00 156 03
RS =-as X 1] -ans aan
HYDROGRAPH AT STATION
TOTAL RAINFALL = 237 92. TOTAL LOSS = 81 34, TOTAL EXCESS = 156 59
PEAR FLOW TINE MAXIMUM AVERAGE FLOW
#-HR 24-M% 72-HR 149 50-HR
+  {CU N-S) (HR)
{CU Wr5)
. 55 13 s0 32 11 4 2
[ 106 €83 153 203 155 759 155 344
(1000 CU M) 607 287 1003. 1004
CIMULATIVE AREA - 6 44 50 KM
173 KO OUTPUT COWIROL VARIABLES
1FENT 3 PRINT COWTROL
17107 0 PLOT COMTROL
QSCAL 0 HYDROGRAPH PLOT ECALE
SUBBASIN RUNMOFE DATA
124 BA SUBBABIN CHARACTERISTICS
TAREA B B5 SUBBASIN AREA
PRECIFITATION DATA
10 PH DEETHS FOR  G-PERCENT HYPOTHETICAL STOMM
HYDRO~-35 . . B T . .. .. -
S-MIN 15-MIN 6O-MIN 2-HR 3-HR 6-HR 12-HR 24-HR Z-DAY 4-DAY 7-DAY
?6.80 43 00 98 70 170.00 138 00 190 00 215 0O 260 50 oo oo of
STGRM AREA - 220.00
11 LS SCS LOBS RATE
STRTL 17 85 IKITIAL ABSTRACTION
CRVIRE 74 00 CURVE WAMBER
RTIMP 00 PERCENT IMPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOMD OVERLAMD FLOW ELEMEMT
STRIL 17 AS INITIAL ABSTRACFION
CRVEDR 74 00 CURVE WIWBER
RTIMP 00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
125 UK OVERLAND-FLOW ELEMENT NO 1
L 918 OVERLAND FLOW LENOTH
s D380 SLOPE
L | 400 ROUGMMESS COEFFICIENT
PA 51 S PERCENT OF SURBABIN
DXMIN S MIMIMUM NUNBER OF DX INTERVALS
126 UK OVERLAMD-FLOW ELEMENT MO, 2
L bED. OVERLARD FLOW LEMOTH
8 300 SLOFE
] 400 RCUGHWEBS COEFFICIENT
PA 40 5 PERCENT OF SUPBASIN
DXNIN 5 MINIMIM WUMBER OF DX INTERVALS
KINEMATIC WAVE
127 RK MAIH CHAMWEL
L 5000 CHAMMEL LEWGTH
5 open  SLoOPE
] 045 CHANWEL ROUGHMESS COEFFICIENT
CA 8.85 COWYRIBUTING AREA
SHAPE TRAP CHAMMEL SHAPE

MAXIMUM
CELERITY
(wPs)

16

19
z oo

3996E+00 PERCENT ERROR-

" 10~-DAY
0o

4



BOTTOM WIDTH GR DIAMETER

Z 40 00 SIDE SLOPE
HDXMIN 2 MINIMUM NUNBER OF DX INIERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH
avw
COMPUTED EINEMATIC PARAMETERS
VARIADLE TIME BTEP
(DT SHOWH 1S A MINIMUM}
ELEMENT ALPHA N T pX PEAR TIME TO VOLUME MAXIMUN
PEAR CELERITY
(MY (M) (cMs) (MIN) [ 1} (MPE)
PLANEL 43 1 67 20.51 182 06 3r 3z alo 21 155 77 15
PLANE 2 43 1 67 19 59 172.06 36.17 800 81 155.77 15
MAIN 37 ¥ 33 12 82 1667 21 124 70 227 8z 156 B4 Z 1%
CONTINUITY SUMMARY (1000 CU-M)-INFLOW- 1001E+04 EXCESS~ 1382E+D4 OUTFLOW~ 2378E+04 BASIN STORAGE- .7360E+00 PERCENTI ERROR- 2
INTERPOULATED 10 SPECIFLED COMPUTATION INTERVAL
MAIN 37 1 33 30 oo 122 59 840 0D 155 97
-me LI 1) aan aww ahe
HYDROGRAPH AT STATION
TOTAL RAJMFALL = 237 92, TOTAL LOSS = 81 34, TOTAL EXCESS - 156.58
FPEAER FLOW TIME MAXIMIM AVERAOGE PFLOW
&-HR 24-HR 72-HR 149 SB-HR
+ (CU WrS) (HR}
{CU W-5)
+ 123 12 0O 74 27 9 4
{4y 104 700 152 B 155 664 155 8%0
(1000 CY W) 1601 2334, 2380 2304
CUNMUJLATIVE AREA - 15 29 50 KN
130 RO QUTPUT CONTROL VARIABLES
TPEET 3 PRINT CONIROL
IPLOT 0 PLOT COWTFROL
QSCAL o HYDROGRAPH PLOT SCALE
SUBBASIN RMIQFE DATA
131 BA SUBBASIN CHARACTERIETICS
TAREA 19 60 SUBBASIN AREA
PRECIPITATION DATA
10 PH DRFIHS FOR G-PERCENT HYPOTHETICAL STORM
. HYDRO-3% - . P-40 ae- . .s . TP=49 seva
S-MIR 15-MIM 6D-MIN 2-HR 3-HR 6-HR 12-HR 24-HR Z2-DAY 4-DAY 7-DAY 10-DAY
26 0D 1% 00 99 70 120 0D 139 60 390.00 215.00 26D 50 .0a [111] oo L1 1]
SIORM AREA = 220 00
11 £8 SCE LOSE RAIE
STATL 17 85 INITIAL ABSTRACTIOR
CTNBR F4 80 COAVE EANEBER
RTIMP 00 PERCENT INPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOND OVERLAMD FILOW FLEMENT
STNIL 17,85 [IMITIAL ABEBTRACTION
CRVEBR 74 00 CURVE NUMNBER
RYINP 00 PERCENT INPERVIOUS AREA
KINEMATIC WAYE
132 K OVERLAND -FLOW ELEMENT MO 1
L 780 OVERLAND FLOW LEWGTH
8 0130 SLOPE
N -400 ROUGHMESS COEFFICIENT
PA 37 9 PSERCENT OF BURBANIN
DXHIn S MWINIMN WUMBER OF DX INTERVALS
133 UK OVERLARD-FLOW ELEMENT W0, 2
1280 OVERLAMD FLOW LEWGTH
-] 0130 SLOPE
¥ 400 RoMMMESS COEFFICIENT
PA 62.1 PERCINY OF SUBBARIN
[re i) ] S MININUM BUMNBER OF DX INTERVALS
KINEMATIC WAVE
134 RE MAIN CHANNE]
L 9500 CHAMMEL LENGTH
5 0030 SLOPE
N 045 CHAMNMEL ROUGHMESS COEFFICIENT
s % 19 66 COWTRIDUTING AREA
SHAPE THRAP CHAMNEL SRAPE
Wb .00 ROTTOM WIDIH OR DIAMETER
z 40 00 SIDE SLOPE
MDXMIN 2 MINIMIAM WMBER OF DX INTERVALS
RUPSTQ RQ ROUTE UPSTREAM HYDROGRAFH
"Ry
COMPUTED EINEMATIC PARAMEIERS
VARIABLE TIME STEP
{DT SHOWM IS A MINIMUM}
ELENEHY ALPHA M DT X PEAK TIME TO VOLUME MAXTMUM
PEAK CELERITY
(NIN) (N} (CHS) (MIK) (M) (NP5)
PLANE 1 29 1 &7 24._95 156.05 54.65 829.62 155 59 10
PLANE 2 29 1 &7 26.48 18z 92 72 92 Bh4 45 155.48 12
MAIR 22 133 26.01 2375 78 110 57 91&.79 155 4B 1.408

nGNT4R




CONTIRUITY SUBMARY {1000 CU/-M)-INFLOW=

PEAK FLOW

+ (€U WS)

+

139

140

10

11

141

142

143

TOTAL RAINFALL -

110

RO

BA

LS

UK

UK

RK

CONTINUITY SUMMARY (1000 CU-N)- INFLOW=

SasAGEsSAgESSAssAESAsANC AN ERpRERASY

sssnsassgtdssadivsnsidivsnplidananvs

DA MON HRMH ORD

15 APR 500 1
15 APR 1530 2
1% APR 1500 3

MAIN

000QE+00 EXCESS- J0S0E+D4 OUTFLOW- I0D3IEE+04 BASIN STORAGE-

EMTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

J112E+05 EXCESS= $411E+03 OUTFLOW= 3174E+05 BASIN STORAOGE-

IATERPOLATED TO SPECIFIED COMPUTATION INTERVAL

4801E+01 PERCENT ERROR~-

WhIN 22 1 33 ELR 109 94 330 09 155 33
-E% ass L2 1 aaw
HYDROORAPH AT STATIOR
237 97, TOTAL LOSS - 81 34. TOTAL FXCESE - 156 50
TIME MAXIWUN AVERAGE FLOW
6-HR 24-HR 72-HR 149 _50-HR
{HR)
(CU W8}
15 S0 81 34 12 5
(MBE) B9 545 147 987 154 652 155 253
(1000 CU M) 1755 2901 3031 3043
CUMULATIVE AREA - 19 60 S50 KM
OUTFUT COMTROL VARIABLES
IPRMT 1 PRINT COMNIROL
IPLOT 0 PLOT COMIROL
QSCAL 8 HYDROGRAPH PLOY SCALE
SUBBASIN RUROFF DATA
SUBBASIN CHARACTERISTICS
TAREA 4 11 SUBBASIN AREA
PRECIPITATLION DATA
DEPTHS FOR  O-PERCENMT HYPOTHETICAL STORM
HYDRO - 35 R TP-40 TP-49 . . .
S5-MIN 1S-WMIN 6D-MIN 2-HR 3—!!! B-HR u-m 24-HR  2-DAY 4-DAY 7-DAY  1D-DAY
26 00 4900 99 7D 120 DO 138 DO 190 0O 215 OO0 260 SO oo 1] oD 1]
STORM AREA - 220 00
SCE LOSS RATE
STRIL 17 B85 IWITIAL ABSTRACTION
CRVMBR 74 00 CURVE WMBER
RTIMP 00 PERCENT INPERVIOUS AREA
LOSS RATE VARIABLES FOR SECOMD OVERLAMD FLOW ELEMEMT
STRIL 17 85 INITIAL ABSTRACTION
CRVEBR 74 00 CURVI WADER
RTINP 00 PERCENT IMPERVIOUS AREA
KIMEMATIC WAVE
OVERLAND-FLOW ELEMENT WO 1
L 450 OVERLANWD FLOW LEWGTH
5 010¢ SLOPE
-] 400 ROUOHMESS COEFFICIENT
PA 37 & PERCENT OF SUBBASIN
DXMIN 5 nlllm WUMBER OF DX IMTERVALS
w:ar.m-n.ow ELEMENT WO.
920 o\f!lu.m FLOW LENGTH
‘1 0100 SLOPE
] 400 ROUGHWESS COFFFICIEMT
PA 67 3 PERCENT OF SUBBABIN
TEMIN 5 WINIMIH WOMBER OF DX INTERVALS
KINEMATIC WAVE
MAIM CHAMNEL
13 EL: L) CHAMNEL LENGTH
s .0030  SLOPE
L 045 CHANNEL ROUGHWESS COEFFICIEMT
CA 4.11 CONTRIDUTING AREA
SHAPE TRAP CHANMEL SHAPE
w0 00 PUITOM WIDTR OR D1AMETER
i 40 00 SIDE SLOPE
RDXMIN 7 MWINIMUM WIRMBER OF DX INTERVALS
RUPSTO YES ROUTE UPSTREAN HYBROORAPH
[ 1 1]
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME ETEP
(DT SHOWN IE A MININUN)
ELEMENT ALPHA M T 14 PEAR TIME TO VOLUME NAX TN
PEAK CELERITY
(NIM) (M) (CHS) (MIN) (W) (MP8)
PLANEL .25 1.67 18 22 50 03 11.78 787 3% 155 88 <13
PLANE2 25 L 67 26 28 153.38 18.02 875 94 155 59 .10
NAIN 22 133 6 B2 1000.33 1040 74 9312.92 154 01 2 49

2357E+01 PERCENT ERROR-

22 1 33 30 8o 1041 42 930.00 154 74
-e L] - suvesssses
HYDROGRAFH AT STATION
-n - a - sapse -u

-

RAIN 10SS EXCESS COMP 0 - DA NON HRMM ORD BAIN LOSS EXCEBS CONP ¢
-

ap 0o 00 0. L 18 APR 1800 151 0g .00 o0 2.

1 &4 1 64 op a. - 18 APR 1930 152 0o -og o0 2

1 6% 183 o9 o - 18 APR 1300 153 oo o0 (U] 2

1



1630 4 174 t 74 oo ] . 18 APR 1930 154 00 oo [
1700 5 1 840 1 80 on ] - 18 APR 2000 155 .00 0o 00
1730 & 1 86 1 B6 on 3 - 18 APR 2030 154 no 0o an
1800 7 1 23 1 93 00 o - 18 APR 2100 157 _np .pd g
1830 ] 2 00 z 0o 00 [} - 18 APR 2130 158 .on o0 06
1900 9 2 08 z o8 [T} 0 . 18 APR 2200 159 oo 0o 09
1930 16 7 16 2 16 o 0 - 18 APR 2230 160 00 .00 on
008 11 2 28 2 24 02 0. - 18 APR 2300 161 0o o 0o
2030 12 2 37 2 24 13 0 . 18 APR 2330 162 0o 0o on
2100 13 2 49 z 24 25 ] - 19 APR 0DOR 163 o oo on
2130 14 203 174 29 [} - 19 APR D030 164 08 00 on
2200 15 217 1 78 39 [} - 19 APR 0100 165 .00 o0 op
2230 16 2 33 1 83 50 0 - 19 APR 0130 166 oh (r11] an
2300 17 2 53 1 89 64 0 - 19 APR 0200 167 a0 00 on
2330 18 2 77 197 B0 D L] 19 APR 0230 168 oo (i1} 0o
0000 19 31 07 2 07 1 00 1] - 19 APR 0300 169 00 oo [:17}
0030 20 7 38 4 53 2 85 0 - 19 APR 0330 170 oo Do o)
otege 21 a a5 4 34 372 1 - 19 APR 0400 171 0o 00 on
8130 22 B 96 422 475 2 . 19 APR 0430 172 00 .00 on
0200 23 8 97 3 69 5 27 5 - 19 APR 0500 173 00 oo 111}
0230 24 11 o7 3 97 7 10 12 - 19 APR 0530 174 00 0o B0
0360 25 25 99 7 42  18.57 33 - 19 APR 0500 175 L] [:11} an
0330 26 39 44 7 92 31 52 93 - 19 APR 0630 176 oe .ag on
0400 27 13 32 ze0 11 25 245. - 19 APR D700 177 oo 0o 0o
D430 28 9 97 1 41 8 57 5081 - 19 APR 0730 178 .ao 0o 00
8500 29 9 57 124 8 32 763 - 19 APR 0800 179 ag 00 ag
0530 30 B 47 1 B3 7 44 945 . 19 APR 0830 180 oo 00 1]
0600 3% 7 69 L] 6 B2 1031 - 19 APR 0900 181 T3} oo an
0630 32 325 36 2 98 1042 - 19 APR 0930 182 00 L 1] 0o
o700 33 2 N £} 2 68 1003 . 19 APR 1608 193 o8 a0 oq
0730 34 Z 64 z8 2 37 533 . 19 APR 1030 184 00 oo o
0800 35 2 43 25 218 847 - 19 APR 1100 185 00 ao oo
0830 36 7 25 23 2 02 759 - 19 APR 1130 186 00 oe 00
0Ion 37 2 10 21 1 99 677 - 19 APR 1200 187 on 2o an
0930 38 2 56 25 2 31 606 - 19 APR 1230 188 oo o0 an
1000 39 2 43 23 2 20 548 . 19 APR 1300 189 oo 0o oo
1030 40 2 31 22 2 b9 561 - 19 APR 1330 190 00 (1] 0o
1100 41 221 2t 2 00 462 - 19 APR 140D 19} .00 0o i
1130 42 212 20 192 429 . 19 APR 1438 192 nn go an
1200 43 2 04 19 1 85 401. - 19 APR 1S00 193 o .00 .on
1230 44 1 96 18 178 37s - 19 APR 1530 194 .00 00 oy
1300 45 1 89 17 172 351 . 19 APR 1600 195 00 00 oo
1330 48 1.93 16 1 67 330 . 13 APR 1630 196 a0 00 oo
1400 47 177 15 1 62 312 - 19 APR 1700 197 0o oD oo
1430 48 172 5 157 295 . 19 APR 1730 198 00 oo 00
1500 49 1.67 14 153 280 - 19 APR 1800 199 ao .og (1}
1530 S0 a0 oo 0o 266. - 19 AFR 1830 200 0o .on 0y
L1600  S% 0o 00 00 252 = 19 APR 1900 201 0o oo on
1630 S2 aa ao aq 237 - 19 APR 1930 202 .00 oa ]
1700 53 ou oo oe 221 - 19 APR 2080 203 op 0o oo
1730 54 oo oo oo 205. - 19 APR 2030 204 oo 00 ]
1800 55 0o .00 .11} 188 . 12 APR 2100 205 0a .00 0o
1830 56 oe on an 172 - 19 APR 213C¢ 206 .ag 06 .69
1900 57 00 06 ne 157 - 19 APR 2200 207 a0 0o L
1930 58 117} on 0o 143. - 19 APR 2230 208 oo .00 oo
2000 59 oo 00 00 131 - 19 APR 2300 209 00 .00 0o
2030 8D 0o 20 ob 119 . 19 APR 2330 ZiO oa aa oo
2100 61 oo oe oo 109. - 20 APR Q000 211 a0 00 on
2130 g2 08 0o 00 100 - 20 APR 003D 212 0o .00 .04
2200 63 13 09 00 91 = 20 APR D100 213 60 oo on
2230 B4 .Dp op .00 B4 . 20 APR 0130 214 an 20 8g
2300 85 00 ] 0o 77 - 20 APR D200 215 [T) o0 oo
2330 66 pli} oD 0o 71 - 20 APR D230 216 oo .00 ]
pent &7 o0 0o 0o 66 - 20 APR 0300 217 a0 a0 on
0830 6@ N .00 o0 61 - 20 APR D330 218 .00 oo .og
0100 &9 (1} 0a a0 56 - 20 APR 040D 219 _o0 00 oo
0130 7D 00 o0 00 52. - 20 APR D430 220 0o .00 0o
0200 71 oo 00 0o 19 - 20 APR Q500 221 00 oo 0n
0230 72 oo 00 00 16 = 20 APR DS3D 222 00 0o 00
a3 73 no 00 00 42 - 20 APR 06D0 223 .op on 0o
0330 74 00 0o 00 40. . 20 APR 0630 224 0o .00 o
ga0a 75 0o e o0 3y . 20 APR D70D 225 0o ue Do
0430 76 ao 00 0o 35 - 20 APR 0730 226 ag ] oo
D500 77 oo o 00 33 - 20 APR 0B0Q 227 00 0o op
0530 78 00 on 00 31 - 20 APR 0B3D 228 oo 00 oD
ae0n 79 aa (1711 B0 29 - 20 APR D900 229 0o ap oo
0630 @0 oo 00 0o 27 - 20 APR 0330 230 .o oo oo
nron 8i 0o 00 oo 26 - 20 APR 1000 231 0n 00 [
orad 82 00 oo 00 24, - 20 APR 1030 232 00 on on
oEB0 a3 60 GO a6 23 - 20 APR 1100 233 0o oo .08
DAI0 B4 0o 00 00 22 - 20 APR 1130 234 00 00 (1]
0900 @5 00 00 (1] 20. - 20 APR 1200 235 a0 o0 oo
0936 86 a0 oo 00 19. - 20 APR 1230 236 on a0 Do
000 87 ag oo ao 18 . 20 APR 1300 237 a9 oo .00
1030 88 00 00 on 1? - 20 APR 1330 238 ot 0o .an
1100 B9 oo oo o0 17 - 20 APR 1400 239 oo .00 Rl
1138 90 on oo on 16 - 20 APR 1430 240D o0 a0 oo
1200 91 ag aa o6 15 - 20 APR 1500 241 .00 a0 .og
1230 92 o0 00 0 14 - 20 APR 1530 242 o1 0o o
1300 93 0o an 00 14. - 20 APR 1600 243 oo Nil] a0
1330 94 oa oo on 13. - 20 APR 1630 244 08 .np ]
1400 95 a0 ao 80 12 - 20 APR 1706 245 a0 an 0o
1430 9 0o 00 00 12 . 20 APR 1730 246 00 oo 0g
1500 97 no no [11)] 11 - 20 APR 1800 247 o0 0o .0n
1530 98 o0 [0 00 11 - 20 APR 1830 248 ] 00 .00
1600 99 00 00 oa 10 . 20 APR 1500 249 oo 00 oo
1630 100 e 0 il 10. - 20 APR 1930 250 .og .00 0o
1700 11 go 00 [:])] 18 - 20 APR 20p0 251 o0 a8 ag
1730 102 o0 00 00 9 . 20 APR 2030 252 on oo oy
1800 103 i1} 00 on 9. . 20 APR 2100 253 .00 oo oo
1830 104 oo oe 00 8 . 20 APR 2130 254 oo 00 op
1900 105 00 o0 Dh ] - 20 APR 2200 255 oo 1] op
1930 106 00 na aa B - 20 APR 2230 256 0a .00 oo
2000 107 00 oo oo ] - 20 APR 2300 257 g 1] 0o
2038 108 on oo 0o 7 - 20 APR 2330 258 g 00 09
2180 109 0o 0o oo 7 - 21 APR DODD 259 ] 0o .0p
2130 110 0a oo fil] 7 - 21 APR 003D 260 0g oo op
2200 111 i} i]/] []] 7 - 21 APR DIOD 261 00 on oD
2230 1312 0o 00 .00 6 = 21 APR 0130 262 .00 oe 0o
2300 113 oo ac oG 6. - 21 APR D20D 253 oD b1i] on
2330 114 0o 0o Bo b . 21 APR 0230 264 00 Do 00
goea 115 00 oo LD} 6 - 21 AFR D300 265 g oo 10
0030 116 00 e on 5 - 21 AFR D330 266 1] 00 0g

naat 44

. 13

) . e

OO OOt IS OT PO O O I b bt o b et bk Sk b 2 P e g e e s b g g s h e e et et 0 e B Rt e e R e e b e b e e gk bl e e bk e b e gk et bt e e et b AN NN NN NN

oD
.



18 APR 0100 117 00 on [:11] 5 = 21 APR 0400 267 na .on an o
18 APR 0130 118 aa Qo aa 5 - 21 APR 0430 2&6 i) .ae oo 0
18 APR DzOD 119 [Hi] on o0 5 - 21 APR DS0h 269 oo a0 oo o
18 APR D238 120 00 oo no 5 - 21 APR 0530 270 oo .00 -80 a
19 APR 0300 121 o0 og 80 5 L 21 APR 0600 271 oo 00 .00 a
18 APR 0330 122 Lili] oo Bo 5 - 21 APR bLHID 272 L11] oo oo .
16 APR 0400 123 00 .00 00 4 - 21 APR 0700 273 60 oo o0 0.
18 APR D430 124 [1]1] 00 1]1] 4 - 21 APR 0730 274 oo .00 [121] 1]
18 APR 0508 125 1]} o 0o 4 - 2! APR DBDO 275 oo bo 0o 0
18 APR 0530 126 o o0 a0 4 - 21 APR 0830 276 a0 on .0n 0
18 APR 0600 127 Ll ao oo 4 * 21 APR 0908 277 .o oo [i1)] ]
18 APR 0630 128 00 oo [1]1] 4 - 21 APR 0920 278 80 Nl [1]+] 0
if APR 0708 129 o an 08 4 - 21 ARR 1000 279 o8 oo o0 2.
L8 APR 0730 130 a0 00 a0 4 - Z1 APR 1030 280 L1 [ili] oo [
18 APR 0800 131 00 0o on 3 - 21 APR 1108 281 1)) oo 0o 0
18 APR 0830 132 00 oo a0 3 - Z1 APR 1130 282 (1] .00 [1:] a.
18 APR D30D 133 e o e 3 - 21 APR 1200 283 1] ] .00 1]
18 APR 0930 134 oo oo oo 3 - 21 APR 1230 284 oo Do Li11] i}
18 APR 1000 135 -00 .00 a0 3 - Z1 APR 1300 285 .00 no .08 - 0
1B APR 1p30 136 an o0 1] 3 - 21 APR 1330 2ZB6 g0 il oo 0
18 APR 1100 137 1] on oo 3 L4 21 APR 1400 287 oo [151] oo o
18 APR 1130 138 0o .00 an 3 - 21 APR 1430 286 (1] .00 -0 1]
18 APR 1200 139 00 [:11] .00 3 - 21 APR 1500 28% (1111 0o N L) 0.
18 APR 1230 144 oq [+11] aa 3 - 21 APR 1530 280 11} a0 oo a.
1# APR 1300 141 oo [L1F] 00 k] - 21 APR 1600 291 00 .on o0 o
18 APR 1330 142 L1 [i]1] 0o 3 - 21 APR 1630 292 [1]] oD .00 o
18 APR 1400 143 0a 00 8o 3 - 21 APR 1700 293 o0 i [n] 1)) n
18 APR 1430 144 no an .00 2 - 21 APR 1730 294 -0 Do [ 1] o
18 APR 1500 145 oo L 11] (131} 2. - 21 APR 1800 235 Nl oo [i]1] 0.
18 APR 1530 146 oG 00 an 2 = 21 APR 1830 296 1] .00 i) o
18 APR 1600 147 o oo oo 2 - 21 APR 1%00 297 .00 oo .on 0
18 APR 1630 148 a0 (] tH 2 - 21 APR 1930 298 a0 111} an a
18 APR 1700 149 90 oo no 2 - 21 APR 2000 299 00 o0 0o 1}
18 APR 1730 150 oo Li11] [:11] 2 - 21 APR 2030 300 [i]1] oo oo 1}
-
SSdgsEERSuntElsdsurytisvaiifnasifsusndasngbansndassagidnnansy & LLJ SRSV EEESEBERERA

TOTAL RAINFALL - 237 92. TOTAL LOSS =~ A1 50. TOTAL EXCESS - 156 42

PEAR ELOW TIME NAXIMUN AVERAGE FLOW
&-HR 24-HR 72-HR 149 SO0-HR
+CU WS) {HR)
[CU M-S}
v 1842 15 50 805 348 122 59
(M) 84 493 146 320 153 936 154 664
(1008 CU M) 17300. EDLET 31665 31014

CLMULATIVE AREA - 205 70 S5Q KM

145 RO QUTPUT COMTROL VARIABLES
IPRNT 1 PRINT COWIROL
IPLOT 0 PLOT COWIROL
Q3CAL L] HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

146 RS STORAGE ROUTINO
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL COWDITIOM
REVRIC 30000.00 IMITIAL COMDITION
X -1 00 WORKING R AND D COBFFICLENT
147 SV STORAGE L] 18043 O 22516 O 28092 3 336684 39244 4
148 SF ELEVATION 97 00 98 00 99 o0 i00 tn 101 00 102 DO
149 S8 SPILLWAY
CREL 100 50 SPILLWAY CRESY ELEVATION
SPWID 130.00 SPILLWAY WIDTH
CODw 1 40 WEIR COEFFICIENT
TXPw 1 50 EXPOWENT OF HEAD
-ne
COMPUTED OUTFLOW-ELEVATION DATA
QUTELOW L1 ] a0 06 4% 1 55 3.67 7 17 12 38 19 &6 29 a5
ELEVATIONR 97.00 100 50 100.50 100.52 100 54 100.57 100 62 100G 67 00 73 100 8o
OUTFILOW 41 79 57 33 76 31 99 07 125 9%6 157.32 193_49 234.83 281 67 334.36
ELEVATION 100 @8 100 96 101 06 101 17 101.28 101 41 101,54 101 69 i0: P4 102 o0
COMPULED STORAAE-OUTFLOW-ELEVATION DATA
STORAGE 0B 18043.00 22516 00D 28097 30 2J0BO0.35  3IBY63 60 3I111Z.67 31293 39 3I1525 71 31809 &9
OUTYLOW 00 .00 00 1] L] -4& £.55 3y 87 717 12 38
ELEVAT1OH 97.00 98 DD 99.00 1600.00 100 50 100.52 1680 54 100 57 100.62 100.67
STORAGE 32145.30 32532 52 32971 39 33461.06 33668 40 3I4004.81 34597 T2 35243.11 3I5940.11 3I6EH8.72
OUTFLOW 1% 66 29 35 41.79 57 33 64 35 76.31 99 07 125 96 157 32 193 49
ELEVATION 100 73 100 8o 100.88 180 96 191 Bo 101 06 101.17 101 28 101.41 101 54
STORAGE 37489 01 38340 B6 39244 40
OUTFLOW 234 83 281 &7 334 36
ELEVATIOR 101 €9 101 94 102 an
SfsupSdssssidosafsnnpnidndani sEe sREaN - AR SYSESRREEANRERAREY -8 Saswedd
HYDROGRAPH AT STATION BARR
SetbsgStiupdisansaslinshn - L 11 - SESSENSSSARsANSERES
- -
DA MOM HRMN ORD OUTFLOW STORAGE STAGE = DA MON HRMM ORD OUIFLOW STORAGE STAGE = DA MON HRMN ORD OUIFLOW STORAGE ETAGE
- -
15 AFR 1500 i jeano.a 100.3 » 17 APR 17400 181 72 33879 3 101 0 = 19 AFR 1900 201 9. 31647 9 100.6
15 APR 1530 2 ¢ Ifa0d .0 100.3 « 17 APR 1730 102 Ta. 338241 101.0 = 18 APR 1930 202 a 31640 2 1006
15 APR 16080 3 0 30000 0 100.3 = 17 APR 1800 103 68. 33770.2 101 O = 19 APR 2000 203 2 31632.6 100 &
15 APR 1630 4 0 30000 10 106i.3 = 17 APR 1830 104 66. 33717.5 101.0 = 19 APR 703D 204 9. 31625-2 100.6
15 APR 170D 5 0 20000 0 108.3 = 17 APR 1908 105 64. 33666 4 i1 0 = {9 APR 2100 205 9 316107 @ 00 &
1S APR 173D 6 a json 0 100 3 = 17 APR 1930 106 63 33616.5 101.0 = 19 APR 2130 206 9 31610.6 100 &
15 APR 1800 7 b joooo o 100 3 = 17 APR 2000 107 [} 33567 9 101 0 = 195 APR 2200 207 9 I1603 4 100 6

AfiQ AX



+

*

15 ABR
15 APR
15 APR
15 APR
i5 APR
15 APR
15 APR
15 APR
15 APR
15 APR
15 APR
16 APR
1% APR
16 APR
16 APR
16 APR
16 APR
th APR
16 APR
16 APR
16 RPR
16 APR
i6 APR
16 APR
5 APR
16 APR
16 APR
16 APR
i6 APR
I6 APR
16 AFR
16 APR
16 AFPR
16 APR
i APR
te APR
16 APR
16 APR
15 RPR
16 APR
16 APR
L6 APR
16 APR
16 APR
16 APR
16 APR
ia APR
16 APR
16 APR
ia APR
16 APR
16 APR
16 APR
16 APR
16 APR
in APR
16 APR
16 APR
16 APR
1?7 ABR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
17 APR
L7 APR
17 APR
L7 APR
i7 APR
17 ARR
17 APR
17 APR
17 APR
17 APR
i7 APR
17 APR

ELLERITI YRR DY RS P TR TRY T T Y IFRREY P Py

PEAK FL
U M.

298

1839 ]
1989 9
1230 1n
2000 11
2000 12
2100 13
2130 14
2260 15
2230 16
2300 17
2330 18
gobn 19
0030 20
0100 21
030 22
p200 23
D230 24
n3gn 2%
0338 2h
0400 27
0430 26
0s00 29
0530 20
0600 31
0630 32
o700 33
0730 34
BROD 35
083} 3a
0900 37
0930 138
to00 39
1230 40
1100 41
1130 42
1200 43
1230 44
1308 45
1338 46
1400 47
1430 48
1500 49
1530 50
i600 51
1630 52
t700 53
1730 54
1800 55
1830 56
1300 57
1930 58
2000 59
2030 64
2109 b3
2130 62
2200 63
2230 64
2300 65
2330 66
o000 &7
0030 &8
01080 89
0130 7o
o200 71
gz23i0 72
/I 73
0330 74
0400 75
0430 76
aspe 77
0536 78
aend 79
0690 80
0700 81
4730 4z
pebe a3
0830 B4
g9 as
930 B&
1oeG 87
193¢ 8%
1100 B9
it30 90
1200 91
1230 92
1300 393
1338 94
1400 95
1430 96
1500 97
1530 98
1600 99
16539 10D

ow

5)

PEAK STORAGE

+ (1000 CU M)

+

Ja614

PEAK STAQE

[METERS)

101 @

2

TIME
(HR)

23 51

TIME

{HR)
23 50

TIME

(Ha)
23 58

000G B
joooo o
30000 0
ELTifi]i ]
3oaao 9
30000 o
000DR .0
3oo0d o
30000 0
30000 1
3ogoo 1
3ondo 3
Joonn s
30001 ©
0002 2
n00s 2
3p012 8
30033 o
jop8E 8
30239 9
INSTIS 4
31143 2
14 31904 3
36 32770 &
64 33658 4
9% 34507 0
128 IS278 1
158 35950 9
185 36519 2
209 36967 9
229 37368 4
245 37674 9
253 37920 3
269 38116 0
278 l|z?o 7
285 39390 9
290 jg481 3
294 3ek45 3
296 3IBSBE 7
297 38608 7
Z%8 308614 3
297 39605 §
296 Ins84.9
294 38552 7
221 3as0% 3
ZBa 3gAS4 B
284 389388 8
80 ELEFSIN:]
275 Ip224 13
270 38127 3
264 38022 2
258 37910 8
252 37794 0
245 IFHTI A
238 I7r550 0
232 F7424 B
225 37298 3
218 37171 3
212 37044 4
205 IpVLID 2
199 3I6TII 1
193 36669 7
187 36548 0
a1 36428 2
175 36310 4
170 35194 ®&
164 36081 &
159 35970 7
154 35862 4
149 35756 4
144 35652 B
140 35551 6
135 35452 8
131 35356 5
127 35262 B
123 5171 S
119 35082 5
116 34995 7
112 34911 2
119 34820 B
165 JATAD &
102 34670 5
949 34594 6
95 34520 &
83 34448 6
%1 34378 ¢
88 34310 0
as 34243 4
83 34178 5
81 34115 4
8 34054 0
76 33994 3
T4 3336 1

[ E-E~N--N—N-N-3-N-R-R-R-N-N- -N_N-N-N-N-N-N_]

(CU MrE5)

{MM)
{1000 cU M)

106 3 = 37 APR 2030 1DB 59 33520.5 101 © = 19 APR 2230 203 B, 31596.4 1Dk &
100 3 = 17 APR 210D 10% E1:) 33474 2 101 0 = 1% APR 2300 209 8. 1158% 5 100.6
160 3 = 17 APR 2130 110 56 33429 1 101 0 = 19 APR 2330 210 4 31582 & 100.6
100 3 = 17 APR 2200 111 55 333a5.0 100.9 = 20 APR DODD 211 6. 31575 9 108 6
100 3 = 17 APR 223D 112 Sd 33342 0 100.9 = Z0 APR 0030 212 B 31569 3 100.6
100 3 « 17 APR 23000 113 52 33300 O 100 9 = 20 APR 0100 213 L:] 31562 H 100 6
190 3 = 17 APR 2330 1M 51 33259.0 100 9 = 20 APR D130 214 a 31556 3 100 &
100 3 = 18 APR 0OOB 115 50. 33218 9 100 9 = 20 APR 0200 215 ] 31550.0 100 6
ipd 3 = 1@ APR 0030 116 48 33179 8 100 9 = 20 APR D230 216 7. 31543 8 100.6
100.3 = 18 APR 010D 117 47 33141.6 100.9 = 20 APR 0300 217 7 537 7 100 &
100 3 = 19 APR 0130 118 46 331044 100.9 = 20 APR 0330 218 7 3153} & 100.6
100 3 = 18 APR 0200 119 15 33068 1 100.9 = 20 APR 0400 219 7 31525 6 100.6
100 3 » 18 APR 023p 120 14 33032 6 100 9 = 20 APR 0430 220 7 31519 8 100 &
108 3 = 18 APR 030D 121 43 32996 2 100.9 = 20 APR 0500 221 7 31514 © 100 6
106 3 » 18 AFR D330 122 42 32964 2 100 9 = 20 APR D530 222 7 31508 2 100 &
L0 3 = 18 APR 0400 123 41 32931.2 100.9 = 20 APR 0E00 223 7 31502.6 100 &
100 2 = 18 APR 043D 124 40. 32899 9 100.3 = 20 APR 0630 224 7 31437 D 100.6
1 3 = 18 APR 0500 125 39 32867 3 10 9 = 20 APR Q700 225 ? 31491 4 100.6
100 4 = 18 APR 0530 126 kL) 32836 4 100 9 = 20 APR 0730 224 7 31486 0 100 &
iD0 4 = 18 AFR 6600 127 37 32806 2 100.8 = 20 APR 0800 227 ] 31488 & 100 &
100 4 = 15 AFR 063D 128 1 32176 b 100 ® = 20 APR D820 228 & 3147% 3 100 &
100 5 = tA APR 0700 129 a5 32747.6 100.8 = 20 APR 0%00 229 6 31470 0 100 6
100 7 = 18 APR 0730 130 s, 32719 3 10 8 = 20 APR 0930 230 6 31464 8 108.6
100 & = 18 APR DBODO 131 4. 32691 7 100 B = 2D APR 1000 231 6 31459 7 100 &
1f1 0 = 18 APR 0830 32 33 312664 & 100.8 = 20 APR 1030 232 & 31454 6 100 &
10F 2 = iB APR B900 133 32 32638.1 100.8 = 20 APR 1100 233 6 I1449 & 100 6
101 3 = 15 APR 0930 134 32 32612 2 10D B = 20 APR 1130 234 b 31434 7 100 &
el 4 = i8 APR 1000 135 31 32586 9 100 8 = 20 APR 1200 235 6 31439 &8 nn 6
101 5 = 18 APR 1039 136 30 32562 2 100 @ = 20 APR 1230 236 6 31435 1 100 &
101 6 = 18 AFR 1100 137 30. 3253e.0 100 8 = 20 APR 1300 237 & 31430 2 100.6
tA1 7 = 18 APR 1130 138 29. 32514 3 100 8 = 20 APR 1330 23§ 6 31425 S 100 &
161 7 = 18 APR 1200 139 28 32491.1 iN0 B = 20 APR 1400 239 6 31420 9 100 &
10 B = 18 APR 1230 140 28 32468 3 10D.8 = 20 APR 1430 240 b 31416 3 100 &
101 B = 18 APR 1300 141 27 32446 0 100 8 = 20 APR 1500 241 5 31411 7 100 &
101 8 = 18 APR 1330 142 27 32424 1 100 8 = 20 APR 1530 242 S 31407 3 10B.6
101 8 = 19 APR 1400 1432 26 jza02 7 100 B8 = 20 APR 1600 243 5 31402 8 100 &
101l 9 = 19 APR 1430 144 26 32381 6 100 B = 20 APR 1630 244 5 31398 5 100.6
191 9 = 19 APR 1500 145 25 32361.0 100.8 = 20 APR 170D 245 5 31394 2 100 &
it 9 » 18 APR 1530 146 25 32340 B I0D.B = 20 APR 1730 246 5 31389 9 100 &
Lol 9 = 1B APR 1600 147 24 32321 0 100.8 = 20 APR 1800 247 5. 31385 7 100 &
10t 9 = 18 APR 1630 148 24 32301 & 100 5 = 20 APR 1830 249 S 31381 5 100 &
101 9 = 19 APR 1700 149 23 32282 6 100 8 = 20 APR 1900 249 5 331377 4 L60.6
101 % = 18 APR 1730 150 23 32263 9 100 7 = 20 APR 193k 250 5 31373 4 100.6
181 9 = j16 APR 1800 151 22 32245.7 100.7 = 20 APR 200D 251 5 31369 4 100 &
101 % = 18 APR 1830 152 22 32227 7 100 7 = 20 APR 2030 252 5 31365 4 100 &
1Dl 9 = 16 APR 1900 153 2t J2210.2 100.7 = 20 APR 2100 253 5 31361 S5 180 &
101 & = 18 APR 1930 154 21 32133 0 i00 7 = 20 APR 2130 254 S 31357.7 100 &
101 3 = i APR 2000 155 20 32176 1 100 7 * 20 APR 220D 255 5 31353 B 100 &
102 8 = 18 AFR 2030 156 20 32159 5 100 7 = 20 APR 223D 256 5 31358.1 100 6
10t & = 18 APR 2iQD 157 20 32143 3 100 7 = 2D APR 230D 257 4 31346 4 100 &
101 B = 18 APR 213p 158 19 32127 4 100 7 = 20 APR 2330 258 4 31342.7 100 6
101 & = 1B APR 2200 159 19 32111 8 100.7 = 21 APR 0DOO 259 4 31339.1 100.6
101 7 = 18 APR 2230 160 19 32096 5 100 7 = 21 APR 0030 25D 4 31335 5 100 &
161 7 = 1B AFR Z3B0 161 19 azn|l.4 100.7 = 21 APR 0100 261 4 31332 0 100 6
101 7 = 18 APR 2330 162 i8 32066 5 100 7 = 21 APR 0130 262 4 31328 s 100 &
101 7 = 19 AFR 0000 163 18 32052 0 100 7 = 21 APR 0200 2563 4 31325 o 100 &
101 7 = 19 APR DOD30G 164 17 32037 & 100 7 = 21 APR 0230 264 4 31321.6 100 &
101.6 = 19 APR 6180 165 17 32023 6 100 7 = 21 APR 030D 265 4. 31316.3 100 &
10t & = 19 APR B13D 166 17 32009 7 100 7 = 21 APR 0330 266 4 31314 9 100 6
101 & = 19 APR D200 167 16 31996 1 100 7 = 2% APR 0400 267 4 i 7 100 &
101 6 = 19 APR 0230 168 16. 31982 B 100 7 = 21 APR 0430 268 4 31308 4 100 &
191.5 = 19 APR 0300 169 16 I1969 7 100.7 = 21 APR 0500 269 4 31305.2 100 6
101 5 = 19 APFR 0230 170 16 1954 8 106 7 = 21 APR 0530 270 4 31362 1 100 &
101 5 = 19 APR 04800 171 15 31944.1 100 7 = 21 APHR 0600 271 4 31298 9 100.6
1D 5 = 19 APR D430 172 15 31931 7 100 7 = 21 APR 0630 272 4 31295.9 100 &
101 3 = 19 APR 85DD 173 1% 31919 4 100 7 = 21 APR 070t 273 L] 31292 8 100 6
101 4 = 19 APR 0530 174 15 31907 4 100 7 = 21 APR 0730 274 4 3128%2.8 100 &
101 4 = 19 AFR 0600 175 14 31895 & 180.7 = 21 APR 0800 275 4 31286 B 100 6
10 4 = 19 APR D630 176 14 JipA4 0 0P 7 = 21 APR D830 276 4 31283 9 10.6
i01 4 = 19 APR Q0700 177 14 21872_6 100 7 = 21 APR 0900 277 4 31281 0 100 6
10t 4 = 1% APR 0730 178 14 31861 4 100 7 = 21 APR 0930 278 3 31278.1 100 6
101 3 = 19 APR DBOD 179 12 3ies0.4 100 7 = 21 APR 1000 279 3 31275 2 100.6
101 3 = 39 APR DO3D 180 12 31839.6 100 7 = 21 APR 1030 280 E] L27z 4 100 &
181 3 = 19 APR 0900 181 13 3182% O 100.7 = 21 APR 1180 281 3 31269 S 10D &
101 3 = 19 APR 0930 182 13 J18lR & 100 7 = 21 APR 1130 282 3 31266 B 100 &
101 3 = 19 APR 1000 183 12 31808.3 100 7 = 21 APR 1200 283 3 31264 0 100.6
101 3 = i9 APR 1030 }64 12 31799 2 100 7 = 21 APR 123D 284 3. 31261.3 108 6
104 2 = 19 APR 1100 185 12 J1788 3 100 7 = 21 APR 1300 285 3 21258 & 10D &6
10l 2 = 19 APR 1130 186 12 31¥78 5 100 7 = 21 APR 1330 284 3 31255 9 i00 6
10k 2 = 19 APR 120D 187 1 ¥4 31768.8 100.7 = 21 APR 1400 2087 3 31253 2 100 &
101 2 = 19 APR 1230 iBB 11 31759 4 100 7 = 21 APR 1430 289 3 31250 6 100 &6
101 2 = 19 APR 1300 189 11 IL7so 0 i0p0.7 » 21 APR 1500 289 3. 31248.0 100 &
i0l 2 = 19 APR 1330 190 11 31740 B 100 7 = 21 APR 1530 2%0 3 31245.4 100.6
10! 2 = 19 APR 1400 191 11 ir3y 7 100 7 = 21 APR 1600 291 3 1242 B io00 &
101 1 = 19 APR 1430 192 11 r2z 7 100.7 = 21 APR 1630 292 3 J1240.23 160 &
101 1 = 19 APR 1500 193 It 31713 9 100.6 = 21 APR 1704 293 3 31237 8 100 &
101 & = 19 APR 1530 194 10 21705 2 100.6 = 21 APR 1730 294 3 31235 3 100 &
101 1 = 19 APR 1600 185 10 31696.7 i0D.6 = 21 APR 180D 295 3 31232 9 100 6
101 1 = 19 APR 1630 196 10 Jle8p 2 100 6 = 21 APR 1820 295 3. 31230.4 100 &
101 1 = 19 APR 1700 197 1] 31679 9 100 6 = 21 APR 1900 297 3 31220 0 108 &
101 1 = 19 APR 1730 198 10 31671 8 100.6 = 21 APR 1930 298 3 31225 6 100 &
iol 1 = 19 APR 1800 199 o 31663 7 100.6 = 21 APR 2000 299 3 31223 2 100 &
101 0 = 19 APR 1830 200 10 31655 7 100 5 = 21 APR 2030 300 3 31220 9 100 &
- -
ssnne (T LY % [TY T
MAXIMIM AVERAGE FLOW
b6-HR 24-HR 72-HR 149 SD-HR
292 228 a7 55
30 697 95 587 135 429 142 793
6314 19662 27858 29372
MAXIMIIM AVERAGE STORAOGE
6-HR 24-HR 72-HR 149 _50-HR
38524 37302 34471 32704
MAXIMUM AVERAGE STAGE
6-HR Z4-HR 72-HR 149 50-HR
101 B7 101 &% 101.14 100 a4 SN

.-




CUMULATIVE AREA - 205 70 B¢ EM

RUNOFF SUMMARY, AVERAGE FLOW TN CUBIC METERS PER SECOND
AREA IN SQUARE KILONETERS

PEAK TIME OF AVERAGE FLOW FOR WAXIMUM PERIOD BASIN MAX ITHIM TIME OF
OPERATION STATIOR ELOW PEAR AREA STAGE MAX STAOIE
+ &-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
+ 123 75 14 00 75 79 27 o8 9 49 15 B3
HYDROGRAPH AT
13z 52 15 Bo 94 23 37 97 13 18 22 1o
HYDROURAPH AT
* 73 57 16 00 64 56 31 BD 11 51 19 42
HYDROGRAPH AT
+ ac 98 15 50 58 47 23.81 8 28 13 a7
4 COMBINED AT
+ BACIA 379 44 15 DD 280 21 121 36 42 46 11 22
HYDROGRAPH AT
+ 17 41 t4 50 12 94 5 22 1 81 3 04
HYDROGRAPH AT
- 48 24 14 580 34 77 13.75 4 786 7 9
2 COMBINED AT
BACIA 426 72 15 oo 322 53 135 1 47 22 79 18
HYDROSRAPH AT
469 38 15 00 355 61 149 01 52 07 a7 51
HYDROGRAPH A1
+ 66 96 18 50 6 33 31 27 11 50 19 11
HYDROGRAFH AT
128 12 15 S0 110 98 57 D4 20 65 34 89
HYDROGRAPH AT
* 67 B4 15 510 51 02 21 BB 7 69 12 B9
Z COMBINED AT
+ BACTA 190 %96 15 50 159 63 70 83 28 34 47 78
HYDROGRAFH AT
214 B1 15 590 178 81 87 &0 31.43 53 06
HYDROGRAPH AT
+ 108 83 13 50 70 a7 26 28 8.96 14.94

HYDROGRAPH AT
+ 166 65 14 DD 106.45 39 48 13 46 22 46

3 COMBINED AT

+ o+

BACIA 817 15 15 00 630 14 275 11 %6 95 163 03
HYDROORAPH AT
828 55 15 0O 644 11 281.79 29 o6 166.70
HYDROGRAPH AT
54 88 13 50 31.81 11 42 3 87 6 44
HYDROGRAPH AT
122 66 14 00 74 12 27.01 9 18 15 29
HYDROGRAPH AT
. 110 o8 15 50 Bl 25 a3 57 11 69 19 6o
3 COMBIMEP AT
+ BACIA 1028 86 15.00 789 46 342 D4 119 93 201 59
HYDROGRAPH AT
1042 04 15 50 BO4 64 348 36 122 16 205 70
ROUTED TO
BARR 297 61 23 50 292 33 227 57 107 48 208 70
101 B9 23 s0
SUMMARY OF KINEMATIC WAVE - NUSKINGUM-CUNOE ROUTING
(FLOW IE DIRECT RIMOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COWPUTATION INTERVAL
ISTAG  ELEMENT oT PEAK  TINE TO VOLIME T PEAR  TIME TO VOLUME
PEAK PEAK
(MIN) {CNS) (MIN} (1e) (MIN} {cME) (MIN} (M)
MNANE 22 13 123 91 942 73 155 79 30.00 123 68 @640 00 155 62
CONTINUITY SUMMARY (1000 CU-M)-INFLOW= O0O000E+D0 EXCESS- 2472E+D4 OUTFLOW~ 2458E+04 BASIN STORAGE- 1173E+01 PERCENT ERROR- 5
KANE 21 98 132 48 ael 69 155 41 as 0o 132 44 900 U0 155 29
CONTINUITY SUMNARY (1000 CU-N)-INFLOW- DOQDE+D0 EXCESS- 3451Es04 OUTFLOW= 3423E+04 BASIN STORAGE- .5233E+01 PERCENT ERROR- 1
MANE 14 68 73 68 951 82 155 20 30 ob 73.53 960 0O 155 17
CONTINULTY SUMMARY (1000 CU-M)-INFLOW- OOODE+D0 EXCESS= 3032E+04 OUTFLOW= JID0AE+04 BASIN STORAGE= 1223Z+02 PERCENT ERROR- 5
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CONTINULTY

CONTINUITY

CONTINUTTY

CONTINUITY

CONTINUITY

CONTIWUITY

CONTINUITY

CONTIRUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTIMUITY

CONTINUITY

sss NORMAIL

HANE

23 98

SUMMARY (1000 CU-M)-INFLOW-

MANTE

5 15

SUMMARY (1000 CU-M)-INFLOW=

MANE

9 61

SUMMARY (1000 CU-M)-INFLOW=-

MARE

13 68

SUMMARY (1000 CU-M)-IBFLOW-

MANE

20 54

SUMMARY (1000 cU-M)-1NFLOW-

30 09

SUMMARY (1000 CU-M)-INFLOW=

HANE

16 15

SUMMARY (1000 CU-M)-INFLOW=

HANE

% 94

SUMMARY (1000 CU-M}-IRFLOW=

MANME

15 44

SUMMARY {1000 CU-M)-INFLOW=

MANE

12 i3

SUMMARY (1000 CU-M)-INFLOW=

HANE

4 73

SUMMARY (1000 CU-M)-INFLOW=~

MANE

11 18

SIMMARY (1000 CU-M)-INFLOW=

MANE

12 82

SUMMARY (1000 CU-K)-INFLOW-

HANE

26 81

SUMMARY (1000 CU-M)-INFLOW=

MANE

65 B2

SUMMARY (1000 CU-MW)-INFLOW=

EED OF HEC-1 =we

a1 31

GOOOE+nn

17 55

D00GE+DD

48 32

4703E+D3

471 57

1225E+05

&7 00

a0coE+on

128 88

3IN03E+04

62.80

000DE+Q0

215 29

TI7TTE+D4

110 03

O00DE+0D

166 63

2318E+04

93% 05

25170405

55 62

0000E+DO

124 70

1001E+D4

110 57

GOE+DD

1048 74

3112E+05

927 58 155 49 30.00 g0 93 930.00

EXCESS=- 2166E+04 OUTFLOW= 2150E+04 BASIN STORAGE-

B89.14 155 64 3o 00 17 40 870 00

EXCESS~ A747E+03 OUTFLOW= 4716E+03 BASIN STORAGE-

a73 a2 155 52 3n.o00 48 21 870 Do

EXCESS- 7682E+03 CUIFLOW= 1234E+404 BASIN STORAGE=

9ie S8 154 98 30 00 469.10 900 0D

EXCESE= 130LE+D4 OUTFLOW=- 13S2E+0S BASIN STORAGE=-

L117 13 155 33 an oo 66.92 1110.08

EXCESS=- JOUILIE+D4 OUIFLOW= IJIDOSE+04 BASIN STORAGE=-

939 09 154 B84 30 oo 128 04 930.00

EXCESS= .Z417E+04 OUTFLOW= 5384E+04 BASIN STORAGE=-

936 02 155 47 30 o0 62 80 930 0O

EXCESS~ 2013E+04 OUTFLOW~ 1997E+04 BASIN STORAGE~

247 21 154 B2 3a oo 214 68 930 o0

EXCESS- 8244E+03 OUTFLOW=- B188E+04 BASIN STORAGE=-

824 51 155 77 39 oo 108 76 810 00

EXCESS~ 2333E+04 OUTFLOW- 2320E+04 BASIN STORAGE~

B39 b4 155 70 3o 1o 166 55 840 oo

EXCESS= 1174E+04 OUTFLOW~ 34B5E+D4 BASIN STORAGE-~

908 48 154 86 30 00 828 D& 900 00

EXCESS= S730E+03 OUTFLOW=- 2573E+05 BASIN STORAGE~

663 01 155 96 30 00 S4 04 810 DO

EXCESS=- 1006E+04 OUTFLOW=- 1001E+04 BASIN STORAOGE-

A27 B2 156 04 0 490 122 59 840 00

EXCESS~ 1302E+04 QUIFLOW- 2378E+D4 BASIN STORAOE-

916 79 155 40 a0 oo 109 94 930 00

EXCESS=- J060F+04 OUTFLOW- 2J036E+04 BASIN STORAGE-

912 92 154 81 an oo 1041 42 93D 00

EXCESS= _641LE+03 OUTFLOW= 3174E+05 BASIN STORAGE=-

155 47

3193E+01

155 34

6942E+00

155.45

-866EE+DD

155 00

2516E+01

155 34

-1471E+02

154 B2

4333E+01

155 55

4289E+01

154 74

1629E+01

155 79

1613E+0%

155 70

7301E+00

154 89

1713E+01

156.03

3996E+00

155.97

TI6DE+OD

155 33

4801E+01

154 74

2357E+01

PERCENT

PERCENT

PERCERT

PERCENT

PERCENT

PERCENT

PERCENT

PERCENT

PERCENT

PERCENT

PERCENT

PERCENT

PERCENT

PERCENT

PERCENT

ERROR=

ERROR-

ERROR=~

ERROR=

ERROR=-

ERROR~-

ERROR=

ERROR~

ERRGR~

ERROR=~

ERROR~

ERROR~

ERROR=

ERROR=-




