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Harquahala Flood Retarding structure
6- and 72-Hour PMF HEC-l Model



HEC-1 INPlJ'T

LINE 10 1.....•. 2 3...•... 4......•5 6.•••... 7 8 9•.... . 10

10
*DJAGRAM
10
IT

• 2
:3
4

5
6
7
8

ID
10
10

10

DA:'iBREAK ANALYSI S OF FAR-iJiEST [-tAR! COPA COlNTY STRUCTURES
HARGUAHALA STRUCTURE
6 HOUR R1F STORM: 50i. 6 HOUR ~YOROGRAPH G5~EPATED FOR DA:~BREAK

FILE: HGFA.06

SEPT.i7, 1990
5 0 0 300
5 0

15

PAGE

•

10
"11

12
13
14
15
16

i7
18
1:1'
20

21
22
23
24

25
26
27
28

KK iJiS-l
SA 30.54
PB 915
PC 0
PC 5.6
PC 9.0
LS 0
VI) 1.63

KK W5-2
SA 48.63
LS 0
VI) 1.55

KK ~J5-3

SA 12.87
LS 0
UI) 0.49

r:~: t~S-4

SA 11.25
L3 0
VI) 0.82

~~TERSHED NO. 1 DPAINING TO HGFRS

0.14 0.29 0.43 0.6 0.78 0.95 1.12 1.5 4.3
6.3 7.0 7.5 7,85 8.15 8.4 8.55 8.7 8.65
9.1 9 0Jf: 9,:36 9.5... J

89

l~TERSHED NO. 2 DRAINING TO HGFRS

87

.,

~TERSHED NO. 3 DPAINING TO HGFRS

88

WATERSHED NO.4 DPAINING TO HOFRS

88

29 KK Cp-j
30 KM COMBINE WS-1 TRHU WS-4 AT HGFRS
31 HC 4

32 KK HGHYD 50i. 6 HOUR PNF HYOROGRAPH FOR ROUTING THRU HGFRS
33 KO 2 2
34 DT 0.5PHP
35 DI 0 1000000
36 DG 0 500000

RS
sv

2
ENERGEt~CY SPILLv~Y I~j. = 1408.4
TOP OF HGFRS =1419.7 BOTTOM ELE. =1375.9
PRINCIPAL &EMERGENCY SPILLWAY TOTAL G, 1419.7 =15377.7 CF5

1 STuR 0 0
0.0 45.19 70.09 111.98 166.29 272.73 401.06 718.81 1268.6 3160.99

SV 4577.8 6287.6 8287.32 9998.0911880.79 15696.5 2i075.9 28349.3 29006.6 30i02
SE 1375.9 1387.3 1389.1 1390.83 1392.59 1391.34 1396.1 1397.86 1399.61 1403.13
SE 1404.9 1406.6 1408.4 i409.7 1411.06 1413.45 1416.38 1419.7 1420.0 1420.5
sa 0.0 0.2 162.5 262.6 272.6 281.8 290.8 299.8 308.1 325.0

KK HGFRS
KO 2
KM
KM
K1'1

38
37

39
40
41
42
43
44
45
46
47

•



HEC-j INPUT

LINE 10 i 21 •••• , 131 I • , •., .4· ••••• , .5, •• I ••• 6..••••• i . I •••• f 8. I ••••• 9•.••.. i 0

•

•

•

48
49

sa 332.4 340.1 347.8 1049.3 2325.3 5551.8 10718.6 15377.7 22588.6 58752
22

PAGE 2



SCHEMATIC DIAGP~ OF STRS4M NETWORK
INPUTtiE

,~O •

9

17

21

25

(V) ROUTING

<,) CONNECTOR

WS-1

WS-2

(---}) DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PL~PED FLOW

WS-3

WS-4

29

34

37

CP-l. I I I •••• I I 1'1'1 I" I 1'11'1'" I •••••• ,

,-------} O.5PMP
HGHYD

lJ
V

HQFRS

• RI.NOFF ALSO CCtlPUTED AT THIS LOCATlct~

•



•
UH

FLOOD ijiDROGRAPH PACVAGE HEC-l (IBM XT 512K VERSION) -FEB 1,1985
U.S. ARMY CORPS OF e1GINEERS, THE HYDROLOGIC e1GINEERING C8~IER, 609 SEC~1D STREET, DAVIS, ~4. 95616

BiBi

DAM8REAK ~~LYSIS OF FAR-WEST MARICOPA COl~TY STRUCTURES
HARGUAHALA STRUCTURE
6 HOUR PMF STORM: 50;~ 6 HOUR IWDROGPAPH GENEPATED FOR DAHBREAK
FILE: HGFA.D6
SEPT .17 ! 19'iO

7 10 OUTPUT CONTROL VARIABLES
IPOO 5 PRINT CfJHROL
IPLuT 0 PLOT CfJ1TROL
GSCAL O. HYDROGRAPH PLOT S~4LE

IT HYDROGPAPH TIME DATA
NMIN J: MINUtES IN CfJ1PUTATI CN INTER\JALJ

IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NO 300 NUMBER OF ijiDROGRAPH ORDINATES
NDDATE 2 0 8mING DATE

.NDTIHE 0055 ENDING TIt1E

•
COMPUTATI~4 INTERtJAL

TOTAL TIME BASE

ENGLISH UNITS

.08 HOURS
24.92 HOURS

32 KK *
*
*

*HGffYD *
*

501. 6 HOUR PHF HYDROGPAPH FOR ROUTING THRU HGFRS

33 KO OUTPUT CfJfrROL VARIABLES
IPPJfr 2 PRINT CllmOL
IPLOT 2 PLOT CONTROL
QSCAL O. HYDROGPAPH PLOT SCALE

DT

01

[jG

•

DNERSION
ISTAD

INFLiM

DIVERTED FliM

0.5PNP DIVERSIcti ijYDROGRAPH IDENTIFICATI~

.001000000.00

.00 500000.00

***********************************************************************************************************************************

DIVERSIIl1 HYDROGPAPH 0.5AMP

***********************************************************************************************************************************



1
1
1
1
1
1
1

'I
1
1
1
1
1

1

-

1
1
1

-

D.

o.
O.

o.

o.
O.
O.
O.

o.
O.

I) I

o.

o.
O.

o.

o.
O.
O.
O.

o.
O.

O.
O.
O.
O.
O.

o.
o.

o.
O.
O.

o.

o.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
(I.

o.

o.

I},

O.
O.

o.
O.
O.
O.
O.

o.
O.
O.
oi

O.
O.

FLOW

2120 257

1845 226
1850 227
1855 228
1900 229
1'105 230
1910 231
1915 232
1920 233
1925 234
1930 235
1935 236
1940 237
1945 238
1950 239
1955 240
2000 24i
2005 242
2010 243
2015 244
2020 245
2025 246
2030 247
2035 248
2040 249
2045 250
2050 25i
2055 252
2100 253
2105 254
2110 255
2115 256

2125 258
2130 259
2135 260
2140 261
2145 262
2150 263
2155 264
2200 265
2205 266
2210 267
2215 268
2220 269
2225 270
2230 271
2235 272
2240 273
2245 274
2250 275
2255 276
2300 277
2305 278
2310 279
2315 280
2320 281
2325 282
2330 283
2335 284
2340 285
2345 286
2350 287
2355 288

DA MCtI HPJtl ORD

1. *
1. *

o. *
o. *
O. *
o. *
O. *
o. *
O. *
o. *
o. *
o. *
o. *
o. * 1
O. * 1
O. * i
O. * .1
O. * 1
O. * 1
O. * 1
O. * 1
O. * 1
O. *

o. ;.;
O. *
o. *
o. *
o. *
o. *
o. *
o. *
o. *
o. *
O. *
o. *
o. *
o. *
o. *
O. *
O. *
o. *
o. *
O. *
o. *
o. *
O. *

11, 1:

9. *
7. *
5. *
4. *
:3. *
1.. *

10. *
13. *

22. *
19. *

FLlJ.,J *
*

49. *
43. *
38. *
34. *
29. *
26. *i255

1320
1325
1330
1335
1340
1345 166
1350 167

1300
1305 158
1310 159
1315 160

161
162
163
164
16S

1230 151
1235 152
1240 153
1245 154
1250 155

156
157

* DA Mil~ HRtt~ ORD

*
*

*

* 1355 168
* 1400 169
;.; 1405 170

* 1410 i71
* 1415 172
* 1420 173
* 1425 174
* . 1430 175
* 1435 176
* 1440 177
* 1445 178
* 1450 179
* 1455 180
* 1500 181
* 1505 182
* 151D 183
* 1515 184
f. 1520 185
* 1525 186
1: 1530 187
* 1535 188
* 1 1540 189
* 1 1545 190
* 1 1550 191
* 1 1555 192
* 1 1600 193
* 1 1605 194
* 1 1610 195
* 1615 196
* 1620 197
* i 625 198
* 1630 199
* 1635 200
* 1640 201
1: 1645 202
* 1650 203
* 1655 204
* 1700 205
f. 1705 206
* 1710 207
* 1715 208
* 1720 209
* 1725 210
* 1730 211
* 1735 212
* 1740 213

1116.

752.

FLOW

1012.
917.
831.

7428.
6835.
6280.
5760.
5279.
4840.
4443.
4084.
3757.
3460.
3186.
2934.
2701.
2486.
2286.
2101.
1929.

680.
614.
556.
503.
455.
412.
374.
338.
306.
278.
251.
2-J7
~, .

206.
186.

1768.
1618.
1479 .
1349.
1229.

13513.

29411.
28140.
26848.
25558.
24281.
23038.
21827.
20670.
19559.
18480.
17426.
16399.
15403.
14440.

11781.
10968.
10185.
9437.
8729.
8060.

79

87

0615 76
0620
0625 78
0630
0635 80
0640 81
0645 82
0650 83
0655 84
0700 85
0705 86
0710
0715 88
0720 89
0725 90
0730 91
0735 92
0740 93
0745 94
0750 95
0755 96
0800 97
0805 98
0810
OB15 100
0820 101
0825 102
0830 103
0?35 104
0840 105
0845 106
0850 107
0855 108
0900 109
0905 110
0910 Iii
0915 112
0920 113
0925 114
0930 115
0935 116
0940 117
0945 118
0950 119
0955 120
1000 121
1005 122
1010 123
1015 124
1020 125
1025 126
1030 127
1035 128
1040 129
1045 130
1050 131
1055 132
1100 133
1105 134
1liO 135
1115 136
1120 137
1125 138

*
*

*;.;

* DA HeN HRtt~ ORD

*

*
*
*
*
*
*

*
*
*
*
*

** 1
* 1
* 1
* 1
* 1
* 1
* 1
* 1
* 1
* 1
* 1
* 1
* 1
* 1
* 1
* 1
* 1
* 1
* 1

*
*
*
*
*
*
*
*
*
*
*
*
*

62.
123.
215.
343.
509.
714.
955.

1229.

27.

o.
O.
2.

10.

FLlJ.,J

o.
O.
O.
o.
O.

1533.
1963.
2218.
2595.
3025.
3533.
4155.
5358.
7529.

11 199.
16424.
22872.
29791.
36494.
42509.
47842.
52309.
56276.
59985.
63621.
67175.
70436.
73320.
75719.
77631.
79071.
80119.
80850.
81237.
81252.
80873.
80157.
79139.
77791.
76126.
74139.
71855.
69318.
66622.
63873.
61167.
58566.
56056.
53649.
51316.

DA Mrti HRttl ORD

0000 1
0005 2
0010 3
0015 4
0020 5
0025 6
0030 7
0035 8
0040 9
0045 10
0050 11
0055 12
0100 13
0105 14
0110 15
0115 16
0120 17
0125 18
0130 19
0135 20
0140 21
0145 22
0150 23
0155 24
0200 25
0205 26
0210 27
0215 28
0220 29
0225 30
0230 31
0235 32
0240 33
0245 34
0250 35
0255 36
0300 37
0305 38
0310 39
0315 40
0320 41
0325 42
0330 43
0335 44
0340 45
0345 46
0350 47
0355 48
0400 49
0405 50
0410 51
0415 52
0420 53
0425 54
0430 55
0435 56
0440 57
0445 58
0450 59
0455 60
0500 61
0505 62
05H! 63



, .. iJ'.JWI J,J,-.JV .,)1 ~C;I !{'1.J ~.1'1 II. .. 11111111 '"07 "J.

1 0520 65 46894. * 1i35 140 152. * 1750 215 O. * 2 0005 290 O.
1 0525 66 44826. * 1140 141 138. * 1755 216 O. * 2 0010 291 O.
1 0530 67 42863. * 1145 142 125. * 1800 217 O. * 2 0015 292 O.
1 0535 68 41021. * 1150 143 113. * 1805 218 O. * 2 0020 293 O.
1 0540 69 39292. * 1155 144 102. * 1810 219 O. * 2 0025 294 O.
1 0545 70 37648. * 1 '/..1200 145 92. * 1815 220 O. * 2 0030 ?Q'i (1 I.,' "-

• 0550 '11 36086. * 1 1205 146 83. * 1820 221 o. * 2 0035 296 !..I.t,

0555 72 34615. * I 1210 147 75. * 1825 222 O. * 2 0040 297 O.
I 0600 73 33237. * 1 1215 148 67. f 1830 223 O. * ~ 0045 298 O.L-

0605 74 31929. * 1 1220 149 61. * 1835 224 O. f 2 0050 299 01
0610 75 30664. * 1 1225 150 54. * 1840 225 O. *

., 0055 300 O.L.

* * *
***********************************************************************************************************************************

PEAK FLru iINE HAXIMltl AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR

+ (CFS) (HR)
(CFS)

+ 81.,r;? 3.92 43004. 11134 .. 10724. 10724..... w ....

(INCHES) 3.871 4.009 4.009 4.009
(AC-FT) 21324. 22083. 22083. 22083.

CltlULATIVE ARE.4 = 103.29 sa HI

***********************************************************************************************************************************

HYDR06PAPH AT SiATmi H9HYD

***********************************************************************************************************************************
* * *e!1(t.1 HRlti

..\

ORD FL[f.,j * DA Mll'i HRtti ORO FLOW * DA NON Hfffi ORO FLlJ.4 * DA r1C~i HRt1N ORD Fl!:~~

* * *
1 0000 1 O. * 06i5. 76 29411. * 1230 i5i 49. * i845 226 O.
1 0005 2 O. * 0620 77 28140. * 1235 152 4~' * 1850 227 O..J.

1 0010 3 O. * 0625 78 26848. * 1240 153 38. * 1855 228 0.
1 0015 4 O. * 0630 79 25558. * 1245 154 34. * 1900 229 01
1 0020 5 O. * 1 0635 80 24281 . * 1250 155 29. * 1905 230 O.
1 0025 6 O. '* 1 0640 81 23038. * 1255 156 26. * 1910 231 UI

I 0030 7 O. * 1 0645 82 21827. * 1 1300 157 22. * 1915 232 O.
1 0035 8 2. * 1 0650 83 20670. * 1 1305 158 19. * 1920 233 O.
1 0040 9 10. * 1 0655 84 19559. * 1 1310 159 16. t 1925 ?'"I' O.~-j'l

1 0045 10 27. * 1 0700 85 18480. * 1 1315 160 13. * 1930 235 O.
1 0050 11 62. * 1 0705 86 17426. * 1 1320 161 11. * 1'?35 236 O.
1 0055 12 123. * 1 0710 87 16399. * 1 1325 162 9. * 1940 237 O.
1 0100 13 215. * 1 0715 88 15403. * 1 1330 163 ~

* 1 1945 238 (I.t.

1 0105 14 343. * 1 0720 89 14440. * 1 1335 164 5. '* 1 1950 239 O.
1 0110 15 509. '* 1 0725 90 13513. * 1340 i65 4. * 1 1~"~ 240 01" J:l

1 0115 16 714. * 1 0730 91 12627. * 1345 166 3. * 1 2000 241 O.
1 0120 17 955. * 1 0735 92 11781. * 1350 167 2. * 1 2005 242 O.
1 0125 18 1229. * 1 0740 93 10968. * 1355 168 1. * 1 2010 243 O.
1 0130 19 1533. * 1 0745 94 10185. * 1400 169 1. * 1 2015 244 O.
1 0135 20 1863. * 1 0750 95 9437. * 1405 170 O. * 1 2020 245 O.
1 0140 21 2218. * 1 0755 96 8729. * 1410 171 O. * 1 2025 246 O.
1 0145 22 2595. * 1 .....0800 97 8060. * 1415 172 O. * 2030 247 O.
1 0150 23 3025. * 1 0805 98 7428. * 1420 173 O. * 2035 248 O.

• 0155 24 3533. '* 1 0810 99 6835. * 1425 174 O. * 2040 249 O.
</0200 25 4155. * 1 0815 100 6280. * 1430 175 O. 11 2045 250 O.

0205 26 5358. * 1 0820 101 5760. * 1435 176 O. * 2050 25i O.
0210 27 7529. * 1 0825 102 5279. * 1 1440 177 O. * 1 2055 252 O.
0215 28 11199. * 1 v 0830 103 4840. * 1 1445 178 O. * 1 2100 253 O.
0220 29 16424. * 0835 104 4443. * 1 1450 179 O. * 1 2105 254 O.
0225 30 -22872. * 0840 105 4084. * 1 .1455 180 O• * 1 2110 255 O.

/0230 31 29791. * 0845 106 3757. * 1 1500 181 O. * 1 2115 ?" ' o.~JO

0235 32 36494. * 0850 107 3460. * 1 1505 182 O. * 2120 257 0,



1 0245 34 47842. * 1 0900 109 2934. * 1515 184 O. * 2130 259 O.

1 0250 35 52309. * 1 0905 110 2701. * 1520 185 O. * 2135 260 O.

1 0255 36 56276. * 1 0910 111 2486. * 1525 186 O. * 2140 261 O.

1 0300 37 59985. * 1 0915 112 2286. * 1530 187 O. * 2145 262 O.

1 0305 38 63621. * 1 0920 113 2101. * 1535 188 O. * 2150 263 O.

1 0310 39 67175. * 1 0925 114 1929. * 1540 189 O. * 2155 2,~4 O.
i 0315 40 70436. * 1 0930 115 1768. * 1545 190 O. * 2200 265 O.

.~ 0:320 41 73320. * 1 0935 116 1613, * 1 1550 191 O. * 2205 266 O.
0325 42 75719. * 1 0940 117 1479. * 1 1555 192 O. * 2210 267 O.

1 0330 43 77631. * 1 0945 118 1349. * 1 1600 193 O. * 2215 268 O.

1 0335 44 79071. * 1 0950 119 1229. * i 1605 194 O. * 2220 269 O.

i 0340 45 80119. * 1 0955 120 1116. * 1 1610 195 O. * 2225 270 O.

0345 46 80850. * 1 1000 121 1012. * 1 1615 196 O. * 2230 271 O.

0350 47 81237. * 1 1005 122 917. * 1 1620 197 O. * 2235 272 [I.

0355 48 ' 81252. * 1 1010 123 831. * 1 1625 198 O. * 2240 273 O.

0400 4'1 80873 . * 1 1015 124 752. * 1630 199 O. * 2245 274 O.

0405 50 80157. * 1 1020 125 680. * 1635 200 O. * 2250 275 O.

0410 51 79139. * 1 1025 126 614. * 1640 201 O. * 2255 276 O.

0415 52 77791. * 1 1030 127 556. * 1645 202 O. * i 2300 277 [I I.'

0420 53 76126. * 1 1035 128 503. * 1650 203 O. * 1 2305 278 0,
0425 54 74139. 1: 1 1040 129 455. * 1655 204 O. * 2310 279 O.

0430 55 7ie55. * 1 1045 130 412. * 1700 205 O. * 2315 280 O.

0435 56 69318. * 1 1050 131 374. * 1705 206 O. * 2320 281 O.

0440 57 66622. * 1 1055 132 338. * 1710 2f17 I) • * 2325 282 I).

0445 58 63873. * 1 1100 133 306. * i7iS 208 O. 1: 2330 283 O.

0450 59 61167. * 1 1105 134 278. * 1720 209 O. * 2335 284 O.

1 0455 60 58566. * 1 1110 135 251. * 1725 210 O. * 2340 285 O.

1 0500 61 ·56056. * 1 1115 136 227. * 1730 211 O. * 2345 286 fl.

1 0505 62 53649. * 1 1120 137 206. * 1735 212 O. * 2350 -)Q7 O.~u,

1 0510 63 51316. * 1 1125 138 186. * 1 1740 213 O. * 2355 288 O.

1 0515 64 49065. * 1 1130 139 169. * 1 1745 214 O. * 2 0000 289 o.

• !
0520 65 46894. * 1 1135 140 152. * 1 1750 215 O• * .j 0005 290 O...
0525 66 44826. * 1 1140 141 138. * 1 1755 216 O. * 2 0010 291 O.

0530 67 42863. * 1 1145 142 125. * 1 1800 217 I} • * .j 0015 292 O...
1 0535 68 41021. * 1 il50 143 113. * 1 1805 218 O. * 2 0020 293 O.

1 0540 .59 39292. * 1 1155 144 102. * 1810 219 O• * 'i 0025 294 O...
0545 70 37648. * 1 1200 145 92. * 1815 220 O. * .~ 0030 295 O..:.

0550 71 36086. * 1 1205 146 83. * 1820 221 O. * 2 0035 296 O.

0555 72 34615. * 1 1210 147 75. * 1825 222 O. * 2 0040 297 . O.

\/ 0600 73 33237. * 1 1215 148 67. * 1830 223 O. * 2 0045 298 O.

0605 74 31929. * 1 1220 149 61. * 1835 224 O. * 2 0050 299 O.

0610 75 30664. * 1 1225 150 54. * 1840 225 O. * 2 0055 300 O.

* * *
***********************************************************************************************************************************

PEAK FLOW TIME HAXlMltl AtJEP.AGE FLIJ.rl
6-HR 24-HR 72-HR 24.'12-HR

+ (eFS) (HR)
(eFS)

81252. 3.92 43004. 11134. 10724. 10724.
<INCHES) 3.871 4.009 4.009 4.009

iAC-FT) 21324. 22083. 22083. 22083.

CUMULATIVE AREA = 103.29 59 HI

HH********H
* *

37 KK * HQFRS *
* *



38 KO OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT ClNfROL
IPLOT 2 PLOT CliiTROL
GSCAL O. HYDROGR.CjPH PLOT SCALE

Er1ERGENCY SPILLWAY II'N. =1408.4

• TOP OF HQFRS =1419.7 BOTTON' ELE. =1375.9
PRINCIPAL ,~ EMERGENCY SPILUAAY TOTAL Q ~ 1419.7 =15377.7 CFS

HYDROGRAPH ROUTING DATA

42 RS STORAGE ROUT WG
NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CliiDITI~~

RStJRIC .00 INITIAL C~1DITI~1
\I .00 WORKING RAND DCOEFFICle1T.II

43 SV STOPAGE .0 .'1: 'J 70.1 112.0 166.3 272.7 401.1 718.8 1268.6 3161.0'1..: ....

4577.8 6287.6 8287.3 9998.1 11880.8 15696.5 21075.9 28349.3 29006.6 30102.0

45 SE ElEVATl~1 1375.90 1387.30 1389.10 1390.83 1392.59 1391.34 1396.10 i397.86 1399.61 1403.13
1404.90 1406.60 i409.40 1409.70 1411.06 1413.45 1416.39 1419.70 1420.00 1420.50

47 5Q DISGfiARGE O. O. 163. 263. 273. 282. 291. 300. 308. 325.
332. 340. 348. 1049. 2325. 5552. 10719. 15378. 22589. 58752.

H*

************1**********************************************************************************************************************

HYDROGRAPH AT STATIlt1 HQFRS

.*******:o**n*:n.FI'H" ******* .. H"'H*:n.**H"'H",n*H*****"+*** ..*nH***H"Hn+","*....HH*"***+H'l'H++*'l'*'l'" H·· ....n*nn.... :OH***n. . ..... .. .......... *. .. . . *... ..... .. .. ...............*.. .*....... .*..........* .** ... * .. .. ..........*....*** .............*:\'... . ....

* *
DA M~~ HRMl'J ORO OUTFLQi.~ STOPAGE STAGE * DA MON HRHN ORO OUTFLOW STORAGE STAGE * DA Hlt~ HPJt~ ORO OUTFLOW STORAGE STAGE

* *0000 (I. .0 1375.9 * 1 0820 101 8942. 19226.0 1415.4 * 1640 201 4933. 14965.0 1413.0
0005 '1 0, .0 1375.9 * 1 0825 102 8919. 19202.5 1415.4 * 1645 202 4905. 14931.2 1413.0"-

OOiO n
(I. .0 1375.9 * 1 0830 103 8894. 19176.1 1415.3 * 1650 203 4876. 14897.5 1412.9j

0015 4 O. .0 1375.9 * 1 0835 104 8866. 19146.9 1415.3 * 1 1655 204 4848. 14864.0 1412.9
0020 5 (I. .0 1375.9 * 1 0840 105 8835. 19115.3 1415.3 * 1 1700 205 4820. 14830.7 14i2.9
0025 6 O. .0 1375.9 * 1 0845 106 8803. 19081.5 1415.3 * 1 1705 206 4792. 14797.6 1412.9
0030 7 O. .0 1375.9 * 1 0850 107 8769. 19045.9 1415.3 * 1 1710 207 4764. 14764.7 1412.9
0035 8 O. .0 1375.9 * 1 0855 108 8733. 19008.5 1415.3 * 1 1715 208 4736. 147:32.0 1412.8
0040 9 O. .0 1375.9 * 1 0900 109 8695. 18969.5 1415.2 * 1 1720 209 4709. 14699.5 1412.8
0045 10 O. .2 1375.9 * 1 0905 110 8657. 18929.2 1415.2 * 1 1725 210 4681. 14667.1 1412.8
0050 11 O. .5 1376.0 * 1 0910 111 8617. 18887.6 1415.2 * 1 1730 211 4654. 14635.0 i412.8
0055 12 O. 1.1 1376.2 * 1 0915 112 8576. 18844.8 1415.2 * 1 1735 212 4627. 14603.0 1412.8

1 0100 13 O. 2.3 1376.5 * 1 0920 113 8534. 18801.0 1415.1 * 1 1740 213 4600. 14571.3 1412.7
1 0105 14 O. 4.2 1377.0 * 1 0925 114 8491. 18756.3 1415.1 * 1 1745 214 4574. 14539.7 1412.7
1 0110 15 O. 7.1 1377.7 * 1 0930 115 8447. 18710.7 1415.1 * 1 1750 215 4547. 14508.3 1412.7
1 0115 16 O. 11.3 1378.8 * 1 0935 116 8402. 18664.3 1415.1 * 1 1755 216 4521. 14477.0 1412.7
1 0120 17 O. 17 .1 1380.2 * 1 0940 117 8357. 18617.3 1415.0 * 1 1800 217 4494. 14446.0 1412.7
1 0125 18 (I. 24.6 1382.1 * 1 0945 118 8311. 18569.6 1415.0 * 1 1805 218 4468. 14415.1 1412.6
1 0130 19 O. 34.1 1384.5 * 1 0950 119 8265. 18521.4 1415.0 * 1 1810 219 4442. 14384.4 1412.6
1 0135 20 4. 45.8 1387.3 * 1 0955 120 8218. 18472.7 1415.0 * 1 1815 220 4417. 14:353.9 1412.6
1 0140 21 94. 59.5 1388.3 * 1 1000 121 8171. 18423.6 1414.9 * 1 1820 221 4391. 14323.6 i412.6, 0145 22 175. 75.2 1389.3 * 1 1005 122 8124. 18374.1 1414.9 * 1 1825 222 4365. 142'?3. 5 1412.6

0150 23 218. 93.2 1390.1 * 1 1010 123 8076. 18324.4 1414.9 * 1 1830 223 4:340. 14263.5 1412.6
0155 24 263. 114.1 1390.9 * 1 1015124 8028. 18274.4 1414.9 * 1 1835 224 4315. 14233.7 1412.5
0200 25 268. 138.7 1391.7 * 1 1020 125 7980. 18224.2 1414.8 * 1 1840 225 4290. 14204.0 1412.5
0205 26 273. 169.6 1392.6 * 1 1025 126 7931. 18173.9 1414.8 * 1 1845 226 4265. 14174,6 1412.5
0210 27 ?~~ 212.1 1392.1 * 1 1030 127 7883. 18123.4 1414.8 * 1 1850 227 4240. 14145.3 1412.5.11.

0215 28 282. 274.7 1391.4 * 1 1035 128 7834. 18072.9 1414.7 * 1 1855 228 4216. 14116.2 1412,5
0220 29 288. 367.9 1394.9 * 1 1040 129 7786. 18022.5 1414.7 * 1 1900 229 4191. 14087.2 1412.4



1 0230 31 299. 680.5 1397.6 * 1 1050 131 7689. 17921.6 1414.7 * 1910 231 4143. 14029.8 1412.4
1 0235 32 303. 906.6 1398.5 * 1 1055 132 7641. 17871.2 1414.6 * 1915 232 4118. 14001.4 1412.4
1 0240 33 307. 1176.6 1399.3 * 1 1100 133 7592. 17821.0 1414.6 * 1920 233 4095. 13973.1 1412.4
1 0245 34 310. 1485.6 1400.0 * 1 1105 134 7544. 17770.9 1414.6 * 1925 234 4071. 13945.0 1412.4
1 0250 35 313. 1828.3 1400.7 * 1 111 0 135 7496. 17720.9 1414.6 * 1930 235 4047. 13917.0 1412.3
1 0255 36 316. 2200.1 1401.3 * 1 1115 136 7448. 17671.1 1414.5* 1935 236 4024. 13889.2 1412.3

- 0300 3" 320. 2598.2 1402.1 * 1 1120 137 7401. 17621.5 1414.5 * 1940 237 4000. 13861.6 1412.3,
0305 38 324. 3021. 7 1402.9 * 1 1125 138 7353. 17572 .0 1414.5 * 1945 238 3977 . 13834.1 1412.3
0310 39 327. 3469.8 1403.5 * 1 1130 139 7306. 17522.8 1414.4 * 1950 23'1 3954. 13806.8 1412.3
0315 40 329. 3941. 4 1404.1 1: 1 1135 140 7259. 17473.7 1414.4 * 1 1955 240 3931 . 13779.7 1412.2
0320 41 332. 4434.2 1404.7 * 1 1140 141 7212. 17424.9 1414.4 * 1 2000 241 3908. 13752.7 1412.2

1 0325 42 334. 4945.1 1405.3 * 1 1145 142 7165. 17376.3 1414.4 1: 1 2005 242 3885. 13725.9 1412.2
1 0330 43 336. 5470.9 1405.8 * 1 1150 143 7119. 17327.9 1414.3 1: 1 2010 243 3863. 13699.2 1412.2
1 0335 44 339. 6008.1 1406.3 * 1 1155 144 7072. 17279.8 1414.3 * 1 2015 244 3840. 13672.6 1412.2
1 0340 45 341. 6554.0 1406.8 * 1 -11200 145 7027. 17231.9 1414.3 * 1 2020 245 3Bi8. 13646.3 14i2.2
1 0345 46 343. 7105.9 1407.3 * 1 1205 146 6981. 17184.3 1414.3 * 1 2025 246 3796. 13620.1 1412.1
1 0350 47 345. 7661.7 1407.8 * 1 1210 147 6935. 17136.9 1414.2 * 1 2030 247 '~"77d 13594.0 1412.1"J{ I ,.

1 0355 48 348. 8218.8 1408.3 * 1215 148 6890. 17089.8 1414.2 * 1 2035 248 3752. 13568.1 1412.1
1 0400 49 547. 8774.0 1408.8 * 1220 149 6845. 17042.9 1414.2 * 2040 249 3730. 13542.:3 1412.1
1 0405 50 773. 9324.0 1409.2 * 1225 150 6800. 16996.3 1414.2 * 2045 250 3709. 13516.7 1412.1
1 0410 51 '195. 9866.5 1409.6 * 1230 151 6756. 16950.0 1414.1 * 2050 251 3687. 13491.2 1412.1
1 0415 52 1321. 10399.9 1410.0 * 1235 152 6712. 16903.9 1414.1 * 2055 252 3606. 13465.9 1412.1
1 0420 53 1673. 10918.6 1410.4 * 1240 153 666B. 16858.1 1414.1 * 2100 253 3644. 13440.7 1412.0
1 0425 54 2015. 11423.3 1410.7 * 1245 154 6624. 16812.6 1414.1 * 2105 254 3623. 13415.7 1412.0
1 0430 55 2351. 11911.0 1411.1 * 1250 155 6580. 16767.4 1414.0 * 2110 255 3602. 13390.8 1412.0
1 0435 56 2747. 1237'1.6 141 i,4 * 1255 156 6537. 16722.4 1414.0 * 2115 256 3581 . 1:3366.1 1412.0
1 0440 57 3126. 12827.5 1411.7 * 1300 157 6494. 16677.7 1414.0 * 1 2120 257 3560. 13341.5 1412.0
1 0445 58 3487. 13254.1 1411.9 * 1305 158 6452. 16633.2 1414.0 * 1. 2125 258 3540. 13317.0 1412.0
1 0450 59 3B29. 13659.5 1412.2 * 1310 159 '6409. 165B9.1 1413.9 * 2130 259 3519. 13292.7 1411.9
1 0455 60 4155. 14044.3 1412.4 * 1315 160 6367. 16545.2 1413.9 * 2135 260 3499. 13268.6 1411.9
I 0500 61 4463. 14409.3 1412.6 * 1320 161 6325. 16501.6 1413.9 * 2140 261 3478. 13244.5 1411.9

- 0505 62 4756. 14755.3 'i412.9 * 1 1325 162 6283. 16458.2 1413.9 * 2145 262 3458. 13220.7 1411.9
0510 63 5033. 15083.1 1413.1 * 1 1330 163 6242. 16415.1 1413.8 * 2150 263 3438. 13196.9 1411. 9
0515 64 5295. 15393.2 1413.3 * 1 1335 164 6201. 16372.3 1413.8 * 1 2155 264 3418. 13173.3 1411. 9
0520 65 5543. 15686.3 1413.4 * 1 1340 165 6160. 16329.8 1413.8 * I 2200 265 3398. 13149.8 1411.9
0525 66 5808. 15963.0 1413.6 * 1 1345 166 6119. 16287.5 1413.8 * 1 2205 266 33791 13126.5 1411.8

1 0530 67 6059. 16224.1 1413.7 * 1 1350 167 6079. 16245.5 1413.7 * 1 2210 267 3359. 13103.3 1411.8
1 0535 68 6295. 16470.5 1413.9 * 1 13~15 168 6039. 16203.8 1413.7 * 1 2215 268 3340. 13080.2 1411.8
1 0540 69 6518. 16702.9 1414.0 * 1 1400 169 5999. 16162.4 1413.7 * 1 2220 269 3320. 13057.3 1411.8
1 0545 70 6729. 16922.2 1414.1 * 1 1405 170 5960. 16121.2 1413.7 * 1 2225 270 3301. 13034.5 1411.8
1 0550 71 6928. 17129.1 1414.2 * 1 1410 171 5920. 16080.3 1413.7 * 1 2230 271 3282. 13011.8 1411.8
1 0555 72 7115. 17324.2 1414.3 * 1 1415 172 5S81. 16039.6 1413.6 * 1 2235 272 3263. 12989.3 1411.8
1 0600 73 7292. 17508.2 1414.4 * 1 1420 173 5843. 15999.3 1413.6 * 1 2240 273 3244. 12966.9 1411.7
1 0605 74 7459. 17681.8 1414.5 * 1 1425 174 5804. 15959.2 1413.6 * 1 2245 274 3225. 12944.6 1411.7
1 0610 75 7616. 17845.5 1414.6 * 1 1430 175 5766. 15919.3 1413.6 * 1 2250 275 3206. 12922.5 1411.7
1 0615 76 7764. 17999.4 1414.7 * 1 1435 176 5728. I58i9.7 1413.5 * 2255 276 3188. 12900.4 1411.7
1 0620 77 7902. 18143.6 1414.8 * 1 1440 177 5690. 15840.4 1413.5 * 2300 277 3169. 12878.6 1411. 7
1 0625 78 8031. 18278.1 1414.9 * 1 1445 178 5653. 15801.4 1413.5 * 1 2305 278 3151. 12856.8 141 I.7
1 0630 79 8151. 18402.8 1414.9 f 1 1450 179 5615. 15762.6 1413.5 * 1 2310 279 3132. 12835.2 1411. 7
1 0635 80 8262. 18517.9 1415.0 * 1 1455 180 5578. 15724.0 1413.5 * 1 2315 280 3114. 12813.7 1411.6
1 0640 81 8363. 18623.6 1415.0 * 1 1500 181 5543. 15685.7 1413.4 * 1 2320 281 3096. 12792.3 1411.6
1 0645 82 8456. 18720.2 1415.1 * 1 1505 182 5510. 15647.7 1413.4 * 1 2325 282 3078. 12771.0 1411.6
1 0650 83 8540. 18808.0 1415.1 * 1 1510 183 5479. 15609.8 1413.4 * 1 2330 283 3060. 12749.9 1411.6

1 0655 84 8617. 18887.5 1415.2 * 1 1515 184 5447. 15572 .2 1413.4 * 1 2335 284 3042. 12728.9 1411.6
1 0700 85 8685. 18958.9 1415.2 * 1 1520 185 5415. 15534.8 1413.3 * 1 2340 285 3025. 12708.0 1411.6
1 0705 86 8746. 19022.5 1415.3 * 1 1525 186 5384. 15497.6 1413.3 * 1 2345 286 3007. 12687.2 1411.6
1 0710 87 8800. 19078.6 1415.3 * 1 1530 187 5352. 15460.6 1413.3 * 1 2350 287 2990. 12666.5 1411.6

- 0715 88 8847. 19127.3 1415.3 * 1 1535 188 5321. 15423.9 1413.3 * 1 2355 288 2972. 12646.0 1411.5

0720 89 8887. 19169.0 1415.3 * 1540 189 5290. 15387.3 1413.3 * 2 0000 289 2955. 12625.6 1411.5
0725 90 8921. 19203.9 1415.4 * 1545 190 5260. 15351.0 1413.2 * 2 0005 290 2938. 12605.3 1411.5
0730 91 8948. 19232.4 1415.4 * 1550 191 5229. 15314.9 1413.2 * 2 0010 291 2'121. 12585.1 1411.5
0735 92 8969. 19254.8 1415.4 * 1555 192 5199. 15279.0 1413.2 * 2 0015 292 2904. 1256~I.l 1411.5
0740 93 8985. 19271.3 1415.4 * 1600 193 5169. 15243.3 1413.2 * 2 0020 293 28B7. 12545.1 1411.5
0745 94 8996. 19282.2 1415.4 * 1605 194 5139. 15207.8 1413.1 * 2 0025 294 2870. 12525.3 1411.5

0750 95 9001. 19287.8 1415.4 * 1610 195 5109. 15172.5 1413.1 * 2 0030 295 2854. 12505.6 1411.5
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f. 0800 97 8998. 19284.2 1415.4 * 1620 197 5050. 15102.5 1413.1 * 2 0040 297 2821. 12466.5 1411.4
0805 98 8989. 19275.6 1415.4 * 1625 198 5020. 15067.9 1413.1 * " 0045 298 2804. 12447.1 1411.4t-

0810 99 8977. 19262.8 1415.4 * 1630 199 4991. 15033.4 1413.0 * 2 0050 299 2788. 12427.9 1411.4
0815 100 8961. 19246.2 1415.4 * 1635 200 4962. 14999.1 1413.0 * 2 0055 300 ?'"".., 12408.7 1411.4..l /6a I

* *

• FUll TIME MA,XIMLt1 AlJEPAGE FUM
6-HR 24-HR 72-HR 24.92-HR

+ (CFS) (HR)
(CFS)

+ 9002. 7.92 8255. 4878. 4698. 4698.
(iNCHES) .743 1.756 1.756 1.756
(AC-H) 4093. 9675. 9675. 9675.

PEAK STORAGE TiME NA.XIMl!.1 AlJERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR

+ (AC-FT) (HR)
19288. 7 0') 18511. 13843'. 13334. 1:3:334." ~

PEAK STAGE TIME ~XIMUM AlJERAGE STAGE
i 6-HR 24-HR 72-HR 24.n-HR
i

I

+ (FEET) (HR)
1415.41 7.92 1414.98 1410.95 1409.66 1409.66

CLINULATIVE AREA = 103.29 sa HI
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m INFLOW, (0) OUTFLOW
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':8) 5TORAGE
O. O. O. O. 0, O. 5000. 10000. 15000 , 20000. 0, 0,

o.

O.
DAHR!i1 PER

10000 11---------,---------,---------,---------,---------.---------5---------,---------,---------.---------,---------,---------,
10005 21
10010 31
10015 41
10020 51
10025 61
10030 71
10035 81
10040 91
10045 101
10050 111 • , , . , . , .. ,
10055 121
10100 131
10105 141
10110 1501
10115 1601
10120 1701
10125 1801
10130 190 I
10135 200 I
10140 210 I

_
220 I
230 I

1 155 240
10200 250
10205 260
10210 270
10215 280
10220 290
10225 300
10230 310 .•.. ,
10235 320
10240 330
10245 340
10250 350
10255 360

. 10300 370
10305 380
10310 390
10315 400
10320 410
10325 420
10330 430
10335 440
10340 450
10345 460
10350 470

•
480
49,0

10405 50.0
10410 51.0.
10415 52.0
10420 53. 0
10425 54. 0
10430 55. 0

•
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10440
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10455
10500
10505

.i~
10520
10525
10530
10535
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10545
10550
10555 72.
10600
10605
10610
10615 76.
10620
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10630
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10645
10650
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10700
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10735 92.
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10810 99.
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10840 105.
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10905 110. I
10910 111. I .
10915 112. I

410113. I
114. I

o 115. I
10935 116. I
10940 117.1
10945 118.1
10950 119.1
10955 120.1
11000 121.1.
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.S
5
S
S
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S
S
S
S
S
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S

• • • 1 ••

u
o
o

i1

1l:l::i:l l!:lIH

11540 1891
11545 1901
11 550 191 I • .0. •
11555 1921
11600 1931

41
'05 1941
o 1951

15 1961
11620 1971
11625 1981
11630 1991
11635 2001
11640 2011 ••0.
11645 2021
11650 2031
11655 2041
11700 2051
iI/05 2061
11710 2071
11715 2081
11720 2091
11725 2101
11730 2111 ••0•••
11735 2i21
11740 2131
11745 2141
11750 2151
11755 2161
11800 2171
11805 2181

410 2191
2201

20 221 I
11825 2221
11830 2231
11835 2241
11840 2251
11845 2261
11850 2271
11855 2281
11900 2291
11905 2301
11910 23!l
11915 2321
11920 2331
11925 2341
11930 2351
11935 2361
11940 2371
11945 2381
11950 2391
11955 2401
12000 2411
12005 2421
12010 2431
12015 2441

1 2451
2461

o2471
12035 2481
12040 2491
12045 2501
12050 2511
12055 2521
1?111 ?""l1
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o
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o
o
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o
o
o
o
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o
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o

12110 2551
12115 2561
12120 2571
12125 2581
12130 2591
12135 2601

~
40 2611 .0.
5 2621 0

2150 2631 0
12155 2641 0
12200 2651 0
12205 266! 0
12210 2671 0
12215 2681 0
12220 2691 0
12225 2701 0
12230 2711 ,0,
12235 2721 0
12240 2731
12245 2741
12250 2751
12255 2761
12300 2771
12305 2781
12310 2791
12315 2801
12320 2all .0.
12325 2821
12330 2831
12335 2841
12340 2851

•
5
0

2861
287!

12355 2881
20000 2891
20005 2901
200iO 2911 ,0.
20015 2921
20020 2931
20025 2941
20030 2951
20035 2961
20040 2971
20045 2981
20050 2991 0 S
20055 3001--0------,---------.---------.---------.---------,---------,---------,---------,----8----,---------,---------,---------,
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RLt~OFF S!.tWlRY
FLOW IN CUBIC FEET PER SEC~iD

• TINE IN HOURS, AREA IN SQL~RE MILES

PEAK TINE OF AVERAGE FWA FOR MAX IHiJi PER IOD BASIN t'AXINil'i THiE OF
OPERATION STATl~ FWd PEAK AREA STAGE MAX StAGE

+ 6-HOUR 24-HQUR 72-HOUR

HYDROGP.APH AT
+ W5-1 50678. 4.17 25795. 6703. 6456. 30.54

HYDROGRAPH AT
+ WS-2 80830. 4.08 40070. 10351. 9970. 48.63

HYDROGP.APH AT
+ \115-3 41398. 2.75 11 093. 2782. 2680. i2.87

H'fDROGRAPH AT
+ WS-4 27514. 3.17 9642. 2432. 2342. 11.25

4 CCtlBINEO AT
CP-1 162504. 3.92 86009. 22207. 21448. 103.29

oIVERS1ON TO
+ O.5Pi1P 81252. 3.92 . 43004. 11134. 10724. 103.29

HYDROGP.APH AT+. HGH'YD 81252. 3.92 43004. 111:34. 10724. 103.29

ROUTED TO
+ HGFRS 9002. 7.92 8255. 4878. 4698. 103.29
+ 1415.41 7.92

*** NORMAL END OF HEC-I ***

•



HEC-l INPUt

LIr~E ID•••• I •• 1••••••• 2·, • I I • I .31 .. , I •• 4.. I I I' .51 . I • , I .6:1 I • I , •• 71 . 1 I • I IS .. I I I • 19, . , I I 110

SEPT. I? I 1990
15 0 0 300
5

60

• 2
3
4

5
6
7
8

ID
10
10
ID
*DIAGRAM
ID
iT
10
IN

DAMBRE.'lK ANALYSIS FOR THE FAR-tiJEST t1ARICOPA COi.JNTY STRUCTURES
HARQUAHALA STRUCTURE
72 HQuR PHF STORM: 50% 72 HOUR HYOROGPAPH G8~EPATED FOR DAMBRS4K
FILE: HIiFA.D72

PAGE

•

9
10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25

26
27
28
29

30
31
32
33

KK WS-l WATERSHED NO. ! DP~INING TO HQFR8
SA 30.54
PB 0
PC 0 .03 .07 O. ! 0.13 0.17 o "i 0.2:3 o n 0.3.~

.~,

PC 0.37 0.43 0.5 0.57 0.63 0.7 0.8 0.9 1.0 1.1
PC 1 "/ 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.03 2.17.~

PC 2 'j 2.47 2.63 2.8 3.0 3.2 3.4 3.6 3.8 4.0."
PC 4.43 4.87 5.3 6.1 6.9 1.7 9.37 11.03 12./ 13.0
PC 13.:3 13.6 13.77 13.93 14.1 14.2 14.3 14.4 14.5 14.6
PC 14.7 14.8 14.9 15.0 15.07 15.13 15.2 15.23 15.27 15.3
PC 15.33 15.37 15.4
LS 0 89
UD 1.63

KK WS-2 WATERSHED NO. 2 DR4INING TO HIiFRS
SA 48.63
LS 0 87
UD 1.55

KK 1,.18-3 WATERSHED NO. 3 DRAINING TO HGFRS
SA 12.87
LS 0 88
UD 0.49

KK 1.../8-4 WATERSHED NO. 4 DRAINING TO HIiFRS
SA 11.25
LS 0 88
UD 0.82

34 KK CP-l
35 KM COMBINE WS-1 TRHU WS-4 AT HGFRS
36 HC 4

37 KK HGHYD 501. 6 HOUR PMF HYDROGPAPH FOR ROUTING THRU HGFRS
38 KO 2 2
39 DT 0.5PMP
40 01 0 1000000
41 Dli 0 500000

•
42
4:3
44
45
46
47

KK HGFRS
KO 2 2
KM ~~ERGENCY SPILLl~Y INV. =1408.4
KM TOP OF HGFRS =1419.7 BOTTOM ElE. = 1375.9
KH PRINCIPAL &a1ERGENCY SPILLWAY TOTAL Ii, 1419.7 =15377.7 CFS
RS 1 STOR 0 0



HEC-l lNPul PAGE 2

10 1 2 3.. , 4 5 6 7 8 9 10LINE

• 48
49
50
51
52
5"~

54

•

•

~ 0.0
S'V 4577.8
SE 1375.9
SE 1404.9
SO 0.0
SO 332.4
Z2

45.19 70.09 111.99 166.29 272.73 401.06 718.81 1268.6316039
6287.6 8287.32 9998.0911880.79 15696.5 21075.9 28349.3 29006.6 30102
1387.3 1389.1 1390.83 1392.59 1391.34 1396.1 1397.86 1399.61 1403.13
1406.6 1408.4 1409.7 1411.06 1413.45 1416.38 1419.7 1420.0 1420.5

0.2 162.5 262.6 272.6 281.8 290.8 299.8 308.1 325.0
340.1 347.8 1049.3 2325.3 5551.8 10718.6 15377.7 22588.6 58752



SCHEMATIC DIAGP~ OF STRE~~ NETWORK
INPUT

-
9

22

?'~O

30

(V) RO!J1ING

(.) COl'1'lECTOR

WS-l

(---}) DJVERSI~i OR PLNP FLOA

({---) RETU~i OF DIVERTED OR PUMPED FLOW

WS-3

W8-4

34

39
37

CP-l I ., •••••••••• 1" 1. I , 1'1' "1'

.-------) O.5PMP
HGHYD

V
v

42 H!]FRS

• RltiOFF ALSO COMPUTED AT THIS LOCATI(fi

•
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FLOOD HYDROGRAPH PACKAGE HEC-l (IBM XT 512K VERSI~i) -FEB 1,1985
U.S. AffifY CORPS OF ENGINEERS, THE HyDROLOGIC ~iGINEERING C~iiER, 609 SECOND STREET, ~jIS, ~~. 95616

UH

DAMBREAK AtiALYSIS FOR THE FAR-WEST MARICOPA COil,TY STRUCTURES
HARGLiAHALA STRUCTURE
72 HOUR PMF STOF.t1: 501. 72 HOUR HYDROGRAPH GENERATED FOR CW'lBRE.4K
FILE: HQFA.D72
SEPT. 17, 1990

7 IO OlJ'TPUT CONTROL W~RIABLES

IPPJ,! 5 PRHii ceNTROl
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGPAPH PLOT Sc'I:lLE

IT HYDROGRAPH TIHE DATA

~GLlSH UNITS

CC!'lPUTATIlJ, INTERVAL .25 HOURS
'TOTAL TIME BASE 74.75 HOURS•

rf'lIN
IDATE
ITH1E

NI]

!iDDATE
NDTH1E

15 HlNUTES IN COMPliTATiCN INTERtJAL
o STARTING DATE

0000 STARTING TIME
300 NUMBER OF ~1DROGPAPH ORDlriATES

4 0 END ING DATE
0245 aiDING TIME

WAFS~ING *** TIME INTER\~L is GREATER T~i .29*LAG

WARNING *H TIME INTERt.~L IS GREATER THAN .29*LAG

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

37 KK

H*HHH*HH

* ** HufflD *
* *UHHUH****

501. 6 HOUR PHF WfDROGPAPH FOR ROUtING THRU HQFRS

38 KO OUTPUT CONTROL VARIABLES
IPPJii 2 PRINT ClJiiROL
IPLOT 2 PLOT CONTROL
GSCAL 0• HYDROGRAPH PLOT SCALE

D1"

DO

DIIJERSI!1i
ISTAD

INFLOi.rI

DIVERTED FLOiJl

0.5PNP DIVERSI~i HYDROGPAPH IDeiTIFICATION

.001000000.00

.00 500000.00

***********************************************************************************************************************************



DIVERSION HYDROGRAPH 0.5PMP

FLOW

3332.

3630.

3427.

3:349,

3225.

3994.

337:3,

3326.

3719.

3399.

2818.

3560.

33071

3309.
3308.

3315.
3313.

:3361.

3307.
3307.

2478.
2404.

:38371

3:321.
3318.

3287.

330:3.
3307.

3505.
3461.

3311.
3310.

1400.

2696.
2579.

2354.
2321.
2274.
2181.
2065.
1941.
1820.
1713.
1620.
1540.
1469.

3139.
3044.

1340.
i 290.
1245.
1204.
1165.
1130.
1108.
1104.
1114.

1030 235

1415 250
1430 ·)<;1

1445 252
1500 25:3
ISiS 254

1045 236
1100 237
1115 238
1130 239
1145 240
1200 241
1215 242
1230 243
1245 244
1300 245
1:315 246
1330 247
1345 248
1400 249

1530 255
1545 256

0815 226
.0830 227
0845 228

,0900 229
0915 230
0930 231
0945 232
1000 233
1015 234

1600 257
1615 258
1630 259
1645 260
1700 261
1715 262
1730 263
1745 264
1800 265
1815 266
1830 267
1845 268
1900 269
1915 270
1930 271
1945 272
2000 273
2015 274
2030 275
2045 276

)r 2100 277
2115 278
2130 279
2145 280
2200 281
2215 282
2230 283
2245 284

3
3
3
3
3

3
3
3

3
3
:3
3

O.
O.
O.
O.

o.
O.
O.
o.
O.
o.

o.
O.
O.
O.
O.

o.
O.
O•

O.
O.
O.
O.

o.
O.
O.
I.
1.
3.
6.

11.
20.
35.
54.

101.
128.
157.
188.
224.
26t.
302.
342.
383.
424.
465.
503.
536.
564.
589.
615.
644.

.j
I.

3
4
5
6
7
8

10

27

31

29

11
12
13
14
15
16
17
18
19

0000
0015
0030
0045
0100
0115
0130
0145
0200
0215
0230
0245
0300
0315
0330
0345
0400
0415
04:30
0445 20
0500 21
0515 22
0530 23
0545 24
0600 25
0615 26
0630
0645 28
0700
0715 30
0730
0745 32
0800 33
0815 34
0830 35
0845 36
0900 37
0915 38
0930 39
0945 40
1000 41
1015 42
1030 43
1045 44
1100 45
1115 46
1130 47
1145 48
1200 49
1215 50
1230 51
1245 52
1300 53
1315 54
1330 55
1345 56
1400 57
1415 58
1430 59

DA HON HRttl ORO

**********************************************1******111*1**1*****1*******1************1*1***11*************1****11111***1*********
* * *

FUM * DA H{}1 HRI1'1 ORD FLOW * DA M{}1 HRiii ORD FW.4 * DA t'1ON HRi1N ORD

* * *
o• * 1845 76 1703. * 2 1330 151 5982. * 3
O. * 1900 77 1747. * 2 1345 152 6003. '" 3
O. * 1915 78 1788. * 2 1400 153 6022. '" 3

'" 1930 79 1823. * 2 1415 154 6040. * 3
* 1945 80 1866. * 2 1430 155 6056. '" 3
'" 2000 81 1902. '" 2 1445 156 6071. * 3
* 2015 82 1936. * 2 1500 157 6085. * 3
'" 2030 83 1969. * 2 1515158 6248. * 3
* 2045 84 2001. * 2 1530 159 6708. * 3

O. * 2100 85 2031. * 2 1545 160 7338. '" 3
* 2115 86 2061. '" 2 1600 161 8033. * 3
'" 2130 87 2089. * 2 1615 162 8774. '" 3
'* 1 2145 88 2116. * 2 i 630 163 9527. * 3
* 1 2200 89 2143. '" 2 1645 164 10249. '" 3

O. * 1 2215 90 2168. * 2 1700 165 10917. I 3
o. * I 2230 91 2193. * 2 1715 166 11502. * 3

* 1 2245 92 2217. * 2 1730 167 11986. '" 3
* 1 2300 93 2240. * 2 1745 16S 12357. * 3
* 1 2315 94 2262. I 2 1800 169 12640. * 3
* 1 2330 95 2284. '" 2 1815 170 13107. '"
'" 2345 96 2305. * 2 1830 171 1402i. *

O. '" 2 0000 97 2325. * 2 1845 172 15183. '"
* 2 0015 98 2345. * 2 1900 173 16422. I 3
'" 2 0030 99 2364. * 2 1915174 17705. '" 3
'" 2 0045 100 2382. '" 2 1930 175 18971 • '" 3
* 2 0100 101 2401. * 2 1945 176 20163. * 3
* 2 0115102 2418. * 2 2000177 21252. '" 3
* 2 0130 103 2435. * 2 2015 178 22204. * 3
* 2 0145 104 2452. I 2 2030 179 23005. I 3

O. '" 2 0200 105 2468. I 2 2045 180 23628. I 3
I 2 0215 106 2484. '" 2 2100 181 24110. :0: 3
I 2 0230 107 2499. '" 2 2115 182 25088. I 3
I 2 0245 108 2514. * 2 2130 183 27177. I 3
* 2 0300 109 2528. * 2 2145 184 29887. I 3
* 2 0315 110 2559. '" 2 2200 185 32805. *
'" 2 0330111 2622. * 2 2215186 35832. I

* 2 0345 112 2705. * 2 2230 187 38807. '"
* 2 0400 113 2795. * 2 2245 188 41595. *
* 2 0415 114 2895. * 2 2300 189 44130. *
* 2 0430 115 3006. I 2 2315 190 46342. '"
'" 2 0445 116 3119. * 2 2330 191 48205. *

76. * 2 0500 117 3229. I 2 2345 192 49649. '"
* 2 0515 118 3326. * 3 0000 193 50760. *
* 2 0530 119 3402. * 3 0015 194 50698. I 3
* 2 0545120 3459. * 3 0030195 48578. I :3
I 2 0600 121 3501. * 3 0045 196 45251. I 3
* 2 0615 122 3556. * 3 0100 197 41405. * 3
* 2 0630123 3650. * 3 0115198 37230. I :3
* 2 0645 124 3764. :0: :3 0130 199 33003. * 3
* 2 0700 125 3885. * 3 0145 200 28967. I 3
* 2 0715 126 4004. * 3 0200 201 25254. * 3
* 2 0730 127 4111. I 3 0215 202 22007. I 3
* 2 0745 128 4207. * 3 0230 203 19292. I 3
'" 2 0800 129 4292. '" 3 0245 204 17220. :0: 3
* 2 0815 130 4370. I 3)< 0300 205 15658. I 3
* 2 0830 131 4446. '" 3 0315 206 14348. I 3
* 2 0845 132 4514. * 3 0330 207 13113. * 3
'" 2 0900 133 4574. * 3 0345 208 11973. * 3
* 2 0915 134 4648. :0: 3 y 0400 209 10964. * 3

1
1
1
1
1

•1
1
1
1
1
1

•1
1
1



'01 I .. ',,", "'''.h'' •• \oi~ •

1500 61 709. *- 2 0945 136 4882. *- 3 0430 211 '1235. *- 3 2315 286 1146.
1515 62 751. * 2 1000 137 5013. * 3 0445 212 8511. *- 3 2330 287 1150.
1530 63 813. * 2 1015 138 5145. *- 3 0500 213 7883. *- 3 2345 288 1146.
1545 64 887. f 2 1030 139 5271 . * 3 0515 214 7354. * 4 0000 289 li37.
1600 65 966. *- 2 1045 140 5388. * 3 0530 215 6927. * 4 0015 290 1104.
1615 66 1049. * 2 1100 141 5493. * 3 0545 216 6604. * 4 0030 291 1026.

.~
1630 67 1132. * 2 1115 142 5586. * 3 0600 217 6361. * 4 0045 292 922.
1645 68 1214. * 2 1130 143 5666. * 3 0615 218 6128. * 4 OiOO 293 8nQ

'.t,- •

1700 69 1292. 2 1145 144 5732. * 3 0630 'J' 0 5843. * 4 OilS 294 6r ,..,1 * ..1- 71,.

1715 70 1366. * 2 1200 145 5785. I 3 0645 220 5537. * 4 0130 295 578.
1730 71 1435. , 2 1215 146 5830. , 3 0700 2?1 5?'~7 * 4 0145 296 474.... "'"w••

1745 72 1497. * 2 1230 147 5869. * 3 0715 222 4943. *- 4 0200 297 380.
1800 73 1554. * 2 1245 148 5903. * 3 0730 223 4665. * 4 0215 298 299.
1815 74 1607. * 2 1300 149 5933. * 3 0745 224 4411. * 4 0230 299 23:3.
i830 75 1656. * 2 1315 150 5959. I 3 0800 225 4185. * 4 0245 300 18i.

* * *
**************************'********************************************************************************************************

PEAK FLCU TIME MAXIHlt1 AVERAGE FLCU
6-HR 24-HR 72-HR 74.75-HR

t (CFS) (HR)
(CFS)

t 50760. 48.00 36396. 15711. 6410. 6174.
(INCHES) 3.276 5.657 6.923 6.923

(AC-FT) 18048. 31162. 38140. 38140.

CI11ULATIVE AREA = 103.29 sa HI

***************f*******************************************************************************************************************

• HYDROGRAPH AT STATI~ HGHYD

*********************************************************************fff****f.f.f.**f.*****f**************f**f.f.**f**f.*****f.*f.*f.******f.*
* * *

DA NON HRti~ ORD FUM * . DA M(t~ HR!1'~ ORD FLo..l * DA H(t~ HRrtl ORD FLCiA * DA MO'i HRti~ ORD FLt)li
* * *

0000 1 O. * 1845 76 1703. * 2 1330 151 5982. * 3 0815 226 3994.
0015 2 O. * 1900 77 1747. * 2 1345 152 6003. * 3 0830 ';';; 3837..... f

0030 3 O. * 1915 78 1788. * 2 1400 153 6022. * 3 0845 228 3719.
0045 4 O. f. 1 1930 79 1828. *- 2 1415 154 6040. * 3 0900 229 3630.
0100 5 O. * 1 1945 80 1866. * 2 1430 155 6056. * 3 0915 230 3560.
0115 6 O. *- 1 2000 81 1902. * 2 1445 156 6071. * 3 0930 231 3505.
0130 7 O. * 1 2015 82 1936. * 2 1500 157 6085. * 3 0945 232 3461.
0145 8 O. *- 1 2030 83 1969. * 2 1515 158 6248. f. 3 1000 233 3427.
0200 9 O. * 1 2045 84 2001. * 2 1530 159 6708. * 3 1015 234 3399.
0215 10 O. * 1 2100 85 2031. *- 2 1545 160 7338. * 3 1030 235 3378.
0230 11 O. * 1 2115 86 2061. * 2 1600 161 8033. * 3 1045 236 3361.
0245 12 O. *- 1 2130 87 2089. * 2 1615 162 8774. *- 3 1100 237 3349.
0300 13 O. f 1 2145 88 2116. * 2 1630 163 9527. * 3 1115 238 3339.

1 0315 14 O. * 1 2200 89 2143. * 2 1645 164 10249. * 3 1130 239 3332.
1 0330 15 O. f 1 2215 90 2168. * 2 1700 165 10917. * 3 1145 240 3326.
1 0345 16 O. * 1 2230 91 2193. *- 2 1715 166 11502. * 3 1200 241 3321.
1 0400 17 O. * 1 2245 92 2217. * 2 1730 167 11986. * 3 1215 242 3318.
1 0415 18 O. *- 1 2300 93 2240. * 2 1745 168 12357. * 3 1230 243 3315.
1 0430 19 O. * 1 2315 94 2262. * 2 1800 169 12640. * 3 1245 244 3313.
1 0445 20 O. *- 1 2330 95 2284. if 2 1815 170 13107. * 3 1300 245 3311.

~
0500 21 O. if 1 2345 96 2305. * 2 1830 171 14021. * 3 1315 246 3310.
0515 22 O. * 2 0000 97 2325. * 2 1845 17'; 15183. * 3 1330 247 3309....
0530 23 O. * 2 0015 98 2345. * 2 1900 173 16422. * 3 1345 248 3308.

1 0545 24 O. f 2 0030 99 2364. if 2 1915 174 17705. * 3 1400 249 3308.
1 0600 25 O. * 2 0045 100 2382. * 2 1930 175 18971. * 3 1415 250 3307.
1 0615 26 O. * 2 0100 101 2401. * 2 1945 176 20163. * 3 1430 251 3307.
1 0630 27 O. * 2 0115 102 2418. * 2 2000 177 21252. * 3 1445 252 3307.
1 0645 28 O. if 2 0130 103 2435. * 2 2015 178 22204. * 3 1500 253 3307.



- ...... .. .

1 0715 30 O. * 2 0200 105 2468. * 2 2045 180 2362B. * 3 153Q 255 3225.
1 0730 31 O. * 2 0215 106 2484. if 2 2100 181 24110. * 3 1545 256 3139.
1 0745 32 O. * 2 0230 107 2499. * 2 2115 182 25088. * 3 1600 257 3044.
1 0800 33 O. * 2 0245 108 2514. if 2 2130 183 27177. * 3 1615 258 2938.
1 0815 34 1. if 2 0300 109 2528. if 2 2145 184 29887. * 3 1630 259 2818.
1 0830 35 1. if 2 0315 110 2559. * 2 2200 185 32805. * 3 1645 260 26%.e; 0845 36 3. if 2 0330 111 2622. * 2 2215 186 35832. * 3 1700 26i 2579.

0900 37 6. * 2 0345 112 2705. if 2 2230 187 38807. :+ 3 i 715 2,52 2478.
1 0915 38 11. * 2 0400 113 2795. * 2 2245 188 41595. if 3 1730 263 2404.
1 0930 39 20. if 2 0415 114 2895. * 2 2300 189 44130. if 3 1745 264 2354.
1 0945 40 35. * 2 0430 115 3006. * 2 2315 190 46342. * 3 1800 265 2321.
1 1000 41 54. * 2 0445 116 3119. * 2 2330 191 48205. if 3 1815 266 2274.
1 1015 42 76. * 2 0500 117 3229. * 2 2345 192 49649. * 3 1830 267 2181.
1 1030 43 101. * 2 0515 118 3326. * 3 0000 193 50760. * 3 1845 268 2065.
1 1045 44 128. * 2 0530 II'? 3402. * 3 0015 194 50698. * 3 1900 269 194i.
1 1100 45 1"7 * 2 0545 120 3459. if 3 0030 195 48578. if 3 19i5 270 1820..J, •

1 i115 46 188. * 2 0600 121 3501. * 3 0045 196 45251. * 3 1930 271 1713.
1 1130 47 224. * 2 0615 122 3556. * 3 0100 197 41405. * 3 1945 272 1620.
1 1145 48 262. * 2 0630 123 3650. * 3 0115 198 37230. * 3 2000 273 1540.
1 1200 49 302. * 2 0645 124 3764. * 3 0130 199 33003. * 3 2015 274 1469.
1 1215 50 342. * 2 0700 125 3885. * 3 0145 200 28967. * 3 2030 275 1400.
1 1230 51 383. * 2 0715 126 4004. * 3 0200 201 25254. * 3 2045 276 1340.
1 1245 52 424. * 2 0730 127 4111. * 3 0215 202 22007. * 3 2100 277 i290.
1 1300 53 465. * 2 0745 128 4207. * 3 0230 203 19292 • * 3 2115 278 1245.
1 1315 54 503. * 2 0800 129 4292. * :3 0245 204 17220. * 3 2i30 279 1204.
1 1330 55 536. * 2 0815 130 4370. * 3 0300 205 15658. if 3 2145 280 1165.
1 1345 56 564. * ') 0830 131 4446. * 3 0315 206 14348. * 3 2200 281 1130.i.

1 1400 57 589. * 2 0845 132 4514. * 3 0330 207 13113. * 3 2215 282 1108.
1 1415 58 615. * 2 0900 133 4574. * 3 0345 208 11973. * 3 2230 283 1104.
1 1430 59 644. * 2 0915 134 4648. * 3 0400 209 10964. * 3 2245 284 1114.
1 1445 60 676. * 2 0930 135 4756. * 3 0415 210 10056. * 3 2300 285 1131.

~
1500 61 709. * 2 0945 136 4882. * 3 0430 211 9235. * 3 2315 286 1146.
1515 62 751. * 2 1000 137 5013. * 3 0445 212 8511. * 3 2330 287 !150.
1530 63 813. * 2 1015 138 5145. * 3 0500 213 7883. * 3 2345 288 1146.
1545 64 887. * 2 1030 139 5271. * 3 0515 214 7354. * 4 0000 289 1137.
1600 65 966. * 2 1045 140 5388. * 3 0530 215 6927. * 4 00i5 290 1104.
1615 66 104'1. * 2 1100 141 5493. * 3 0545 216 6604. * 4 0030 291 1026.
1630 67 1132. * 2 1115 142 5586. * 3 0600 217 6361. * 4 0045 292 922.
1645 68 1214. * 2 1130 143 5666. * 3 0615 218 6128. * 4 0100 293 809.
1700 69 1292. * 2 1145 144 5732. * 3 0630 219 5843. * 4 0115 294 692.
1715 70 1366. * 2 1200 145 5785. * 3 0645 220 5537. * 4 0130 295 578.
1730 71 1435. * 2 1215 146 5830. * 3 0700 221 5237. * 4 0145 296 474.
1745 72 1497. * 2 1230 147 5869. * 3 0715 222 4943. if 4 0200 297 380.
1800 73 1554. * 2 1245 148 5903. * 3 0730 223 4665. * 4 0215 298 299.
1815 74 1607. * 2 1300 149 5933. * 3 0745 224 4411. * 4 0230 299 233.
1830 75 1656. * 2 1315 150 5959. * 3 0800 225 4185. * 4 0245 300 181.

* * *
***********************************************************************************************************************************

PEAK FLlll TlME ~IHIJ1 AVERAGE FLIlJ
6-HR 24-HR 72-HR 74.75-HR

+ (CFS) (HR)
(CFS)

+ 50760. 48.00 36396. 15711. 6410. 6174.
<INCHES) 3.276 5.657 6.923 6.923

(AC-FT) 18048. 31162. 38140. 38140.

e CLt1ULAT II)E AREA = 103.29 SQ HI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***



* *42 KK * HGFRS *
* if

HHH*HH*H

43 KG OUTPUT C~~ROL VARIABLES

e IPRNT 2 PRINT CONTROL
IPLOT 2 PLOT CCtITROL
QSCAL O. HYDROGRAPH PLOT SCALE

EMERGB~CY SPILLWAY ItiV. =1408.4
TOP OF HQFRS =1419.7 BOTTOM ELE. =1375.9
PRINCIPAL &: EMERGBiCY SPILLWAY TOTAL a • 1419.7 =15377.7 eFS

HYDROGRAPH ROUTING DATA

47 RS STOPAGE ROUT ING
NSTPS 1 Nl~BER OF SUBREACHES

IT'r'P STGR TYPE OF INITIAL CONDjTI~~

RSIJRIC .00 INITIAL C~iDITI~i

X .00 WORKING RAriD 0 COEFFICI8~T

48 SV STOPA6E .0 45.2 70.1 112.0 166.3 272.7 401.1 718.8 1268.6 3161.0
4577.8 6287.6 8287.3 9998.1 11880.8 15696.5 21075.9 2834 11.3 29006.6 30102.0

50 SE EL8.iATIGN 1375.90 1387.30 1389.10 1390.83 1392.59 1391.34 1396.10 1397.86 1399.61 1403.13
1404.90 1406'.60 1403.40 1409.70 1411.06 1413.45 1416.33 1419.70 1420.00 1420.50

52 sa DISC~R6E O. O. 163. 263. 27:3. 282 . 291. 300. 308. 325.
332. . 340. 348. 1049. 2325. 5552. 107P. 15378. 22589. 58752.

H*
".e*··H****"'****+:I'*",n*"''''**H:'::':*******''H*"***"'* .. H*"'*:'::':***H"**.... *:,::,:"'*:,::,:* .. H"'***H:,::,::,::,:*"'*····*** ..*.. :,::,::,::,::,:*"'* .. H"''':'::':''''' n:,::,:***"*"'H"'":':. .. . ... .. ..... ....... ....... ........... *.. :': .... 1: . ... ...... .:': .:':t .............:': .................... :'::':.. t. t ............. :':.... :': ...... :':........ :':... ..*

~yDROGPAPH AT STATI~i HQFRS

***********************************************************************************************************************************
if *

DA Hfi1 HRitl ORO OUTFLOW STORAGE STAGE * DA M!)l HRtti ORO OUTFLOW STORAGE STAGE +. r~ MON HRHN ORD OUTFLrM STORAGE STAGE
* if

0000 1 O. .0 1375.9 * 2 0100 101 309. 1348.9 1399.8 * 3 0200 201 13314. 25128.4 1418.2
0015 2 O. .0 1375.9 if 2 0115 102 309. 1392.3 1399.8 if 3 0215 202 13450. 25340.1 1418.3
0030 3 O. .0 1375.9 if 2 0130 103 310. 1436.0 1399.9 if 3 0230 203 13545. 25487.9 1418.4
0045 4 O. .0 1375.9 * 2 0145 104 310. 1480.1 1400.0 * 3 0245 204 13607. 25584.6 1418.4
0100 5 O. .0 1375.9 * 2 0200 105 310. 1524.5 1400.1 * 3 0300 205 13644. 25642.8 1418.5
0115 6 O. .0 1375.9 * 2 0215 106 311. 1569.3 1400.2 * 3 0315 206 13662. 25670.7 1418.5

1 0130 7 O. .0 1375.9 * 2 0230 107 311. 1614.3 1400.3 * 3 0330 207 13663. 25672.1 1418.5
1 0145 8 O. .0 1375.9 * 2 0245 108 312. 1659.6 1400.3 * 3 0345 203 13648. 25649.1 1418.5
1 0200 9 O. .0 1375.9 * 2 0300 109 312. 1705.3 1400.4 * 3 0400 209 13619. 25604.3 1418.4
1 0215 10 O. .0 1375.9 * 2 0315 110 312. 1751.4 1400.5 * 3 0415 210 13578. 25540.5 1418.4
1 0230 11 O. .0 1375.9 * 2 0330 111 313. 1798.5 1400.6 * 3 0430 211 13527. 25459.8 1418.4
1 0245 12 O. .0 1375.9 * 2 0345 112 313. 1847.0 1400.7 ,. 3 0445 212 13466. 25364.3 1418.3
1 0300 13 O. .0 1375.9 * 2 0400 113 314. 1897.4 1400.8 * 3 0500 213 13396. 25256.2 1418.3
1 0315 14 O. .0 1375.9 * 2 0415 114 314. 1949.6 1400.9 * 3 0515 214 13320. 25137.6 1418.2
1 0330 15 O. .0 1375.9 * 2 0430 115 315. 2004.1 1401.0 * 3 0530 215 13239. 25010.7 1418.2
1 0345 16 O. .0 1375.9 * 2 0445 116 315. 2060.9 1401.1 * 3 0545 216 13154. 24877.8 1418. i
1 0400 17 O. .0 1375.9 * 2 0500 117 316. 2119.9 1401.2 * 3 0600 217 13066. 24740.9 1418.1, 0415 18 O. .0 1375.9 * 2 0515 118 316. 2181.1 1401.3 if 3 0615 218 12977 • 24600.9 1418.0

0430 19 O. .0 1375.9 * 2 0530 119 317. 2244.1 1401.4 * 3 0630 219 12885. 24457.4 1417.9
0445 20 O. .0 1375.9 * 2 0545 120 317. 2308.4 1401.5 * 3 0645 220 12790. 24309.7 1417.9
0500 21 O. .0 1375.9 * 2 0600 121 318. 2373.8 1401.7 * 3 0700 221 12693. 24157.8 1417.8
0515 22 O. .0 1375.9 * 2 0615 122 319. 2440.1 1401.8 * 3 0715 222 12593. 24001. 7 1417.7
0530 23 O. .0 1375.9 * 2 0630 123 319. 2507.9 1401. 9 * 3 0730 223 12490. 23841.9 1417.6
0545 24 O. .0 1375.9 * 2 0645 124 320. 2577.9 1402.0 * 3 0745 224 12386. 23678.6 1417.6
0600 25 O. .0 1375.9 * 2 0700 125 320. 2650.3 1402,2 * 3 0800 225 12279. 23512.6 1417.5



~ . .... ._ .. - - - - ---

1 0630 27 O. .0 1375.9 * 2 0730 127 322. 2802.4 1402.5 * 3 0830 227 12063. 23175.1 1417.3
1 0645 28 O. .0 1375.9 'f 2 0745 128 323. 2881.7 1402.6 'f 3 0845 228 11954. 23005.0 1417.3
1 0700 29 O. .0 1375.9 * 2 0800 129 323. 2962.8 1402.8 * 3 0900 229 11845. 22835.1 1417.2
1 0715 30 O. .0 1375.9 * 2 0815 130 324. 3045.6 1402.9 * 3 0915 230 11737. 22665.7 1417.1
1 0730 31 O. .0 1375.9 * 2 0830 131 325. 3130.0 1403.1 * 3 0930 231 11629. 22497.3 1417.0
1 0745 32 O. .0 1375.9 'f 2 0845 132 325. 3215.8 1403.2 * 3 0945 232 11522. 22330.1 1417.0

-- 0800 33 O. .0 1375.9 * 2 0900 133 326. 3303.0 1403.3 * 3 1000 233 11416. 22164.3 1416.9
0815 34 O. .0 1375.9 * 2 0915 134 326 • 3391.5 1403.4 * 3 1015 234 11311. 22000.0 1416.8
0830 35 O. .0 1375.9 * 2 0930 135 3")7 3481.9 1403.5 * ~ 1030 235 11206. 21837.4 1416.7... , .. j

1 0845 36 O. .1 1375.9 * 2 0945 136 327 . 3574.7 1403.6 'f 3 1045 236 11103. 21676.6 1416.7
1 0900 37 O. •2 1375.9 * 2 1000 137 328 • 3670.2 1403.8 * 3 1100 237 11002. 21517.6 1416.6
1 0915 38 O. .3 1376.0 * 2 1015 138 328. 3768.4 1403.9 * 3 1115 238 10901. 21360.4 1416.5
1 0930 39 O.

., 1376.1 * 2 1030 139 329. 3869.2 1404.0 * 3 1130 239 10801. 21205.1 1416.401

1 0945 40 O. 1.2 1376.2 * 2 1045 140 329. 3972.5 1404.1 * 3 1145 240 10695. 21051.8 1416.4
1 1000 41 O. 2.1 1376.4 * 2 1100 141 330. 4078.1 1404.3 * 3 1200 241 10551. 20901.0 1416.3
1 1015 42 O. 3.5 1376.8 * 2 1115 142 330. 4185.7 1404.4 * 3 1215 242 10409. 20753.0 1416.2
1 1030 43 O. 5.3 1377.2 * 2 1130 143 331. 4295.1 1404.5 * 3 1230 243 10269. 20608.0 1416.1
1 1045 44 O. 7.7 1377.8 * 2 1145 144 332. 4406.0 1404.7 * 3 1245 244 10132. 20465.7 1416.0
1 1100 45 0.- 10.6 1378.6 * 2 1200 145 332. 4518.1 1404.8 :0: 3 1300 245 9998. 20326.1 1416.0
1 1115 46 O. 14.2 1379.5 * 2 1215 146 333. 4631.3 1405.0 :+ 3 1315 246 9867. 20189.3 1415.9
1 1130 47 O. 18.4 1380.6 * 2 1230 147 333. 4745.3 1405.1 * 3 1330 247 9738. 20055.2 1415.8
1 1145 48 O. 23.5 1381.8 * 2 1245 148 334. 4860.0 1405.2 * 3 1345 2<18 9612. 19923.6 1415.8

1 1200 49 O. 29.3 1383.3 * 2 1300 149 334. 4975.3 1405.3 * ':l 1400 249 9488. 19794.7 1415.7'"
1 1215 50 o. 35.9 1385.0 * 2 1315 150 335. 5091.3 1405.4 :0: 3 1415 250 9367. 19668.2 1415.6
1 1230 51 O. 43.4 1386.9 * 2 1330 151 335. 5207.7 1405.5 :0: 3 1430 251 9247. 19544.3 1415.5
1 1245 52 40. 51,3 1387.7 * 2 1345 152 336. 5324.6 1405.6 * 3 1445 252 9131. 19422.7 1415.5
1 1300 53 91. 59.2 1388.3 * '1 1400 153 336. 5441.9 1405.8 * 3 1500 253 9016. 19303.6 1415.4..
1 1315 54 141. 66.8 1388.9 * 2 1415 154 337. 5559.5 1405.9 :0: 3 1515 254 8'104. 19186.6 1415.4
1 1330 55 172. 74.3 1389.3 * 2 1430 155 337. 5677.5 1406.0 :+ 3 1530 255 8793. 19071.0 1415.3
1 1345 56 191. 81.9 1389.6 * 2 1445 156 338. 5795.8 1406.1 * 3 1545 256 8683. 18956.2 1415.2
1 1400 57 209. 89.7 1389.9 * 2 1500 157 338. 5914.4 1406.2 * 3 1600 257 8573. 18841.9 1415.2

- 1415 58 228. 07 /.. 1390.2 * 'j 1515 158 339. 6034.9 1406.3 * 3 1615 258 8463. 18727.7 1415.1
~ I • t,; ..

1430 59 248. 105.7 1390.6 * 2 1530 159 340. 6161.7 1406.5 :0: 3 1630 259 8353. 18613.4 1415.0
1445 60 263. 114.1 1390.9 :0: 2 1545 160 340. 6299.8 1406.6 * 3 1645 260 8243. 18498.9 1415.0

1 1500 61 265. 122.9 1391.2 * 2 1600 161 341. 6451.5 1406.7 * .~ 1700 261 8133. i8384.2 1414.9J

1 1515 62 266. 132.5 1391.5 * 2 1615 162 341. 6618.1 1406.9 * 3 1715 262 8023. 18269.5 1414.9
1 1530 63 268. 143.2 1391.8 * 2 1630 163 342. 6800.1 1407.1 :0: 3 1730 263 79i3. 18155.3 1414.8
1 1545 64 27l.. 155.1 1392.2 * 2 1645 164 343. 6997.3 1407.2 * 3 1745 264 7805. 18042,1 1414.7
1 1600 65 273. 168.7 1392.6 * 2 1700 165 344. 7208.9 1407.4 * 3 1800 265 7697. 17930.3 1414.7
1 1615 66 274. 183.8 1392.4 * 2 1715 166 345. 7433.4 1407.6 * 3 1815 266 7591. 17819.8 1414.6
1 1630 67 276. 200.7 1392.2 * 2 1730 167 345. 7668.9 1407.8 * 3 1830 267 7486. 17710.1 1414.5
1 1645 68 277. 219.2 1392.0 * 2 1745 168 346. 7913.2 1408.1 * 3 1845 268 7380. 17600.3 1414.5
1 1700 69 279. 239.4 1391.7 * 2 1800 169 347. 8164.3 1408.3 * 3 1900 269 7275. 17490.3 1414.4
1 1715 70 281. 261.0 1391.5 * 2 1815 170 403. 8422.5 1408.5 * 3 1915 270 7169. 17380.0 1414.4
1 1730 71 283. 284.2 1391.8 * 2 1830 171 514. 8693.3 1408.7 * 3 1930 271 7063. 17269.5 1414.3
1 1745 72 284. 308.6 1392.7 * 2 1845 172 633. 8983.2 1408.9 * 3 1945 272 6957. 17159.1 1414.2
1 1800 73 286. 334.2 1393.6 * 2 1900 173 761. 9295.2 1409.2 * 3 2000 273 6851. 17049.1 1414.2
1 1815 74 288. 360.9 1394.6 * 2 1915 174 899. 9630.7 1409.4 * 3 2015 274 '''''1 1693'1.7 1414.1O!~o.

1 1830 75 290. 38B.7 1395.6 * 2 1930 175 1046. 9989.5 1409.7 * 3 2030 275 6641. 16831.0 1414.1
1 1845 76 291. 417.4 1396.2 * 2 1945 176 1301. 10369.5 1410.0 * 3 2045 276 6538. 16723.2 1414.0
1 1900 77 292. 447.0 1396.4 * 2 2000 177 1571. 10767.7 1410.3 * 3 2100 277 6435. 16616.3 1414.0
1 1915 78 293. 477.5 1396.5 * 2 2015 178 1851. 11181.2 1410.6 * 3 2115 278 6334. 16510.6 1413.9
1 1930 79 294. 508.8 1396.7 * 2 2030 179 2140. 11607.0 1410.9 * 3 2130 279 6233. 16406.1 1413.8
1 1945 80 295. 540.8 1396.9 * 2 2045 180 2461. 12041.3 1411.2 * 3 2145 280 6134. 16302.8 1413.8
1 2000 81 296. 573.7 1397.1 * 2 2100 181 2832. 12479.7 1411.4 * 3 2200 281 6036. 16200.8 1413.7
1 2015 82 297. 607.2 1397.2 * 2 2115 182 3209. 12925.6 1411.7 * 3 2215 282 5940. 16100.2 1413.7
1 2030 83 298. 641.4 1397.4 * 2 2130 183 3606. 13395.1 1412.0 * 3 2230 283 5845. 16001.3 1413.6, 2045 84 299. 676.2 1397.6 * 2 2145 184 4037. 13905.6 1412.3 * 3 2245 284 5751. 15904.4 141:3.6

2100 8S 300. 711.7 1397.8 * 2 2200 185 4510. 14465.0 1412.7 * 3 2300 285 5661. 15809.7 1413.5
2115 86 300. 747.8 1398.0 * 2 2215 186 5027. 15075.5 1413.1 :+ 3 2315 286 5572. 15717.2 1413.5
2130 87 301. 784.4 1398.1 * 2 2230 187 5591. 15736.9 1413.5 * 3 2330 287 5493. 15626.6 1413.4
2145 88 301. 821.7 1398.2 * 2 2245 188 6271. 16444.9 1413.9 * 3 2345 288 5417. 15537.6 1413.4
2200 89 302. 859.4 1398.3 * 2 2300 189 6990. 17193.6 1414.3 * 4 0000 289 5343. 15450.0 1413.3
2215 90 303. 897.7 1398.4 'f 2 2315 190 7741. 17976.0 1414.7 * 4 0015 290 5270. 15363.5 1413.2
2230 91 303. 936.5 1398.6 * 2 2330 191 8518. 18784.7 1415.1 * 4 00:30 291 5197. \5277.4 141:3.2



• _1.., ,I., ",J;,,;, • J i -.i I iJ t ,,70. { x I. '::',j1J l1l. lJll. DOll .'1 i'HJ.O x 'I uu'tJ 1.7:. J11.'t • lJ11U .1 l'UJ oi

1 2300 93 304. 1015.6 1398.8 * 3 0000 193 10116. 20448.0 1416.0 * 4 0100 293 5051. 15103.7 1413.1
1 2315 94 305. 1055.8 1398.9 * 3 0015 194 10849. 21279.6 1416.5 * 4 0115 294 4976. 15015.6 1413.0
1 2330 95 306. 1096.4 1399.1 * 3 0030 195 11359. 22075.7 1416.8 * 4 0130 295 4901. 14926.7 1413.0
1 2345 96 306. 1137.5 1399.2 * 3 0045 196 11827. 22805.5 1417.2 * 4 0145 296 4825. 14837.1 1412.9
2 0000 97 307. 1179.0 1399.3 * 3 0100 197 12241. 23452.1 1417.5 * 4 0200 297 4749. 14747.0 1412.9
2 0015 98 307. 1220.9 1399.5 * 3 0115 198 12597. 24007.9 1417.7 * 4 0215 298 4673. 14656.7 1412.8

• 0030 99 308. 1263.2 1399.6 * 3 0130 199 12893. 24470.1 1417.9 * 4 0230 299 4516. 14566.5 1412.7
0045 100 308. 1305.8 1399.7 * 3 0145 200 13131. 24841.4 1418.1 * 4 0245 300 4520. 14476.6 1412.7

* *
***********************************************************************************************************************************

•



srAilCti HGFRS

(I) INFLI)"l, (0) OUTFLOW

• o. 10000. 20000. 30000. 40000. 50000. 60000. O. O. O. O. I) , 0•
(S) STORAGE

O. o. O. o. o. o. O. 10000. 20000. 30000. O. 0, O.
DAHRMN PER

10000 11---------.---------,---------.---------,---------,---------S---------,---------.---------.---------.---------,---------.
10015 21 S
10030 31 S
10045 41 S
10100 51 S
10115 61 S
10130 71 S
10145 81 r-

;)

10200 91 S
10215 10! S
10230 111 · · · · · · · · · · · · · · · S · · · · , · · · · · · · · · · · · · · · ·10245 121 S
10300 131 S
10315 141 S
10330 151 S
10345 161 S
10400 171 S
10415 181 S
10430 191 S
10445 201 S
10500 211 . . . · · · · · · · · · · · · · · · · .. S · · · · · · · · · · · · · · · ·· · · · ·
I 221 S

231 S
241 S

10600 251 S
10615 261 S
10630 271 S
10645 281 S
10700 291 S
10715 301 5
10730 311 · · · · · · ·· · · · · · · · · · 5 · · · · · · · · · · · · · · · · · · · · · ·
10745 321 S
10800 331 S
10815 341 S
10830 351 S
10845 361 S
10'100 371 S
10915 381 S
10930 391 S
10945 401

,..
;)

11000 411 · · · · ·· · ·· · · · · · · · · S · · · · · · · · · · · · · · · · · · · · ·
11015 421 5
11030 431 S
11045 441 S
ill00 451 S
11115 461 S
11130 471 S

• 481 S
49! S

11215 501 S
11230 51! · · · · ·· · · · · · · · ·· · · S · · · · · ··· · · · · · · · · · · · · · ·
11245 521 S
11300 531 S
11315 5401 S
11330 5501 S
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20630 1230
20645 1240
20700 1250
20715 1260
20730 1270
20745 1280

eo 12'10
5 1300

20830 1310 •
20845 1320
20900 1330
20915 1340
20930 1350
20945 1360
21000 1370
21015 1380
21030 13'10
21045 1400
21100 1410
21115 1420
21130 1430
21145 1440
21200 1450
21215 1460
21230 1470
21245 1480
21300 1490
21315 1500
21330 1510
21345 1520

•

400 1530
1540
1550

21445 1560
21500 1570
21515 1580
21530 1590
21545 1600
21600 1610
21615 1620
21630 1630
21645 1640
21700 1650
21715 1660
21730 1670
21745 1680
21800 1690
21815 1700
21830 171.0.
21845 172.0
21900 173.0
21915 174.0
21930 175.0
21945 176.0
22000 177. 0
22015 178. 0

130 179. 0
180. 0

.. 18t. .0.
22115 182.
22130 183.
22145 184.
22200 185.
22215 186.
22230 187.
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22300 189.
22315 190.
22330 191.
22345 192.
30000 193.
30015 194.

•

30 195.
45 196.

,jOl00 197.
30115 198.
30130 199.
30145 200.
30200 201.
30215 202.
30230 203.
30245 204.
30300 205.
30315 206.
30330 207.
30345 208.
30400 209.
30415 210.
30430 211.
30445 212.
30500 213.
30515 214.
30530 215.
30545 216.
30600 217.
30615 218.
30630 219 •

•
5 220.
o 221.

30715 222.
30730 223.
30745 224.
30800 225.
30815 226.
30830 227.
30845 228.
30900 229.
30915 230.
30930 231 .
30945 232.
31000 233.
31015 234.
31030 235.
31045 236.
31100 237.
31115 238.
31130 239.
31145 240.
31200 241.
31215 242.
31230 243.
31245 244.
31300 245.

•
5246.
o 247.

31345 248.
31400 249.
31415 250.
31430 251 •
31445 252.
31500 253.
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5.
S.
s.
s.
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s .

s .

s .

s

s

s .
s .
S •

s
5

s

s

s
s
s
s
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,..
;:, .
s

s
s

s

5
S

s

s

s
s

s

s
s
s
s

.~.".

I •••••• • • .1 • I

o.
o.
o.

o
o
o
o
o
o
o

31530 255. 1
31545 256. 1
31600 257. 1
31615 258. 1 0
31630 259. 1 0
31645 260. 1 0

41700 261. .1. . 0
5 262. 1 0

w ,30 263. 1 0
31745 264. 1 0
31800 265. 1 0
31815 266. 1 0
31830 267. 1 0
31845 268. I 0
31900 269. 1 0
31915 270. 1 0
31930 271. 1 ..0•••.••.
31945 272. 1 0
32000 273. 1 0
32015 274.1 0
32030 275.1 0
32045 276.1 0
32100277.1 0
32115 278.1 0
32130279.1 0
32145 280.! 0
32200 281.1 .. 0
32215 282.1 0
32230 283.1 0
32245 284.1 0
32300 285.1 0

_
~ 5 286.1 0

287.1 0
J45 288.1 0

40000 289.1 0
40015 290.1 0
40030 291.1 ..0..... t •••••••••• , •

40045 292.1
40100 293.1
40115 294.1
40130 295.1
40145 2961
40200 2971
40215 2981
40230 2991 0
40245 3001----0----.---------.---------.---------.---------.---------.---------.---5-----.---------.---------.---------.--------- .

•
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•

•



RltiOFF Sltt1ARY
FLOW IN CUBIC FEET PER SEC~iD

• TIHE IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVEP.AGE FLOW FOR HAXIHlt1 PERIOD BASIN MAXltiUM TIME OF
OPEP.AT!~i STATION FLOW PEAK AREA STAGE ~X STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGP.APH AT
~ WS-l 29720. 48.50 21585. 9352. 3833. 30.54

HYDR06RAPH AT
+ WS-2 47532. 48.25 34292. 14727. 5987. 48.63

HYDROGP.APH AT
+ t~S-3 13695. 48.00 9676. 3930. 1601. 12.87

HYDROGRAPH AT
+ W5-4 11846. 48.00 8302. 3433. l'NQ 11.25...: .....

4 CCt1BlNED AT
+ CP-l 101520. 48.00 72793. 31422. 12819. 103.29

DIVERSI(t.j TO
o.5Pt'!P 50760. 48.00 36396. 15711. 6410. 103.29

HYDROGRAPH AT

• HGHYD 50760. 48.00 36396. 15711 . 6410. 103.29

ROUTED TO .'
+ HGFRS 13663. 51.50 13286. 10231. 3977 . 103.29
+ 1418.48 51.50

*** NORMAL aiD OF HEC-l ***

•



APPENDIX B

Saddleback Flood Retarding structure
6- and 72-Hour PMF HEC-l Model



HEC-l INPUT PAGE 1

• LINE IO •..•••• t.......2•.... I .3 .. 1,.1.4 .......5.... I' .6 ....... 7...•...8....•.. 9..•.•. 10

1 ID IW1BREAK ~LYSIS FOR THE FAR-WEST MARICOPA COlNTY SRUCTURES
2 ID SADDLESACK STRUCTURE
3 lD 6 HOUR PHF STORM: 501. OF HYDROGRAPH GENERATED FOR IW1BREAK MODEL
4 ID FILE: SBFR.D6

*DIAGRAM
5 lD SEPT .18, 1990
6 IT 5 0 0 300
7 10 5 0

8 KK WS-5 WATERHED NO.5 DRAINING TO WATERSHEDS NO. 6&7
9 SA 16.01

10 IN 15
11 PB 10.1
12 PC 0 0.13 0.23 0.35 0.5 0.65 0.95 1.1 1.5 4.7
13 PC 6.2 7.0 7.6 8.05 8.45 8.75 9.0 9.15 9.31 9.45
14 PC 9.6 9.72 9.83 9.95 10.1
15 LS 0 90
16 UD 1.09

17 KK TO-7 70"1. DRAINS TO WATERSHED no. 7
18 I<H 301. DRAINS TO WATERSHED NO. 6
19 DT TO-6
20 DI 0 100000

• 21 DQ 0 30000

22 KK CH-7
23 I<H ROUTE 701. OF FUUS FRIJi WS-5 TO WS-7
24 RN 4 0.43 .3

25 KK WS-7 WATERSHED NO. 7 DRAINING TO GRANITE REEF AQUEDUCT DIKE
26 SA 33.07
27 LS 0 90
28 UD 1.40

29 KK CP-2
30 I<H CIJiBINE 701. SPLIT FLW FRIJi \IIS-5 TO \IIS-7
31 HC 2

32 KK TO-6
33 I<M REINSTALL 30"1. OF \IIS-5 FOR ROUTING
34 DR TO-6

35 KK CH-6
36 I<H ROUTE 30"1. OF FLWS FRIJi \IIS-5 TO \IIS-6
37 RM 5 0.47 .3

38 KK \IIS-6 WATERSHED NO.6 DRAINING TO GRANITE REEF AQUEDUCT DIKE
39 SA 5.65
40 LS 0 89

• 41 UD 0.80



HEC-l INPIJT PAGE 2

• LINE ID •.•.•.. 1.......2...•...3.......4.......5.......6.......7....•..8....... 9., .... 10

42 KK CP-3
43 «H COMBINE 3fl. SPLIT FLOW FROM WS-5 TO WS-6
44 HC 2

45 KK CP-4
46 «H COMBINE WATERSHEDS 5, 6 &7
47 HC 2

48 KK GRAD
49 «H GRANITE REEF AQUIDUCT DIKE (REACH 6)
50 KH DISCHARGE THRU 5-72" PIPE OVERCHIJTES AND OVER DIKE
51 RS 1 STOR 0 0
52 9J 50 65 105.3 271.3 590 1101.3 1815.5 2987 4300 5570
53 9J 6940 7080 7220 7360 7500 7640 7780 8060
54 SE 1380.6 1381.5 1382 1384 1386 1388 1390 1392 1394 1396
55 SE 1398 1398.25 1398.5 1398.75 1399 1399.25 1399.5 1400
56 SQ 0 60 105 370 765 1240 1600 1890 2130 ' 2340
57 sa 5125 13015 26780 44400 65135 89640 117485 181145

58 KK OIJT OVERCHIJTE AND FLOW OVER DIKE DRAINING EAST OF PROJECT
59 KH OVERCHIJTE AND FLOW OVER DIKE DRAINING TO SBFRS

• 60 DT 8-12
61 DI 0 60 105 370 765 1240 1600 1890 2130 2340
62 DI 5125 13015 26780 44400 65135 89640 117485 181145
63 DQ 0 0 5 50 125 220 300 360 410 450
64 DQ 495 500 505 510 515 1588 3547 9083

65 KK 8-12
66 «H REINSTALL 8-12; OVERCHIJTE AND FLOW OVER DIKE INTO
67 «H WATERSHED NO.8 AND/OR 12
68 DR 8-12

69 KK TO-8 OVERCHIJTE AND FLOW OVER DIKE DRAINING TO WATERSHED NO.8
70 «H FLOW OVER DIKE DRAINING INTO WATERSHED NO. 12
71 DT TO-12
72 01 0 0 5 50 125 220 300 360 410 450
73 DI 495 500 505 510 515 1588 3547 9083
74 DQ 0 0 0 0 0 0 0 0 0 0
75 DQ 0 0 0 0 0 609 1722 4872

76 KK CH-8
77 «H ROIJTE FLOWS FROM OVERCHIJTE TO CP-5
78 RH 2 0.20 .3

79 KK WS-8 WATERSHED NO. 8 DRAINING TO CP-5IDIVERSION
80 SA 0.9
81 LS 0 92

• 82 UD 0.22



HEC-l INPIlT PAGE 3

• LINE 10 ••••••• 1••.•.••2•.•••••3........4....•••5••••••.0•••..•.7••.••..8•..••••9..•••• 10

83 KK CP-5
84 I(H COMBINE WS-S AND CH-S
85 He 2

86 KK TO-9 5~1. DRAINS TO WATERSHED NO. 9
87 KH 50~ DRAINS TO WATERSHED NO. 10
88 DT TO-I0
89 01 0 100000
90 DQ 0 50000

91 KK CH-9
92 KH ROIlTE FLOWS FROM DIVERSION (CP-5) TO SBFRS
93 RH 4 0.38 .3

94 KK WS-9 WATERSHED NO. 9 DRAINING TO SBFRS
95 SA 1.6]
96 LS 0 S6
97 UD 0.39

98 KK CP-6
99 KH COMBINE WS-9 AND CH-9

100 HC 2

• 101 KK TO-I0
102 KH REINSTALL TO-I0; 50~ DIVERSION IN WATERSHED NO.8
103 DR TO-I0

104 KK CH-I0
105 KH ROIJTE FLOWS FROM DIVERSION (CP-5) TO SBFRS
106 RH 5 0.46 .3

107 KK WS-I0 WATERSHED NO. 10 DRAINING TO S8FRS
lOS ~SA 2.11
109 LS 0' S4
110 UD 0.46

111 KK CP-7
112 KH COMBINE WS-I0 CH-I0
113 HC 2

114 KK WS-11 WATERSHED NO.l1 DRAINING SBFRS
115 SA 6.35
116 LS 0 87
117 UD 0.52

118 KK TO-12
119 I<H REINSTALL DIVERSION FROM FLOW OVER DIKE
120 DR TO-12

•



HEC-l INPUT PAGE 4

• LINE ID ........ t.......2.. I •••• 3. II •• I .4 ....... 5.. I'" .6. 1 •••••7.......8.......9...... 10

121 KK CH-12
122 I<H ROtlTE FLWS FRCtt GRA DIKE TO SBFRS
123 Rt1 12 1.15 .3

124 KK WS-12 WATERSHED NO.12 DRAINING TO SBFRS
125 SA 6.71
126 LS 0 B5
127 UD 1.15

128 KK CP-12
129 I<H CCttBINE WS-12 AND CH-12
130 HC 2

131 KK WS-13 WATERSHED NO.13 DRAINING SBFRS
132 SA 4.46
133 LS 0 88
i34 UD 0.55

135 KK 5BFRS TOTAL FLW TO SBFRS
136 HC 5

137 KK SBHYD SOt. OF PMF HYDROGRAPH FOR ROUTING THRU 5BFRS

• 138 KO 2 0
139 DT 0.5FR5
140 DI o1000000
141 DIl o 500000

142 KK SBFRS
143 KO 2 2
144 I<H PRINCILAL ~ EMERGENCY SPILLWAY IS 1-10'X 8' CBC
145 I<H Itf.JERT= 1176.9 AND CREST OF IW1 = 1193.0
146 I<H DISCHARGE AT ELE. 1193.0 = 1315.0 CFS
147 RS 1 .STOR 0 0
148 ~ 0 21 108.1 327.3 699.7 1281.9 2199.8 3514.2 5292.1 7585.6
149 SE 1175.0 1178.1 1179.5 1181.5 1183.5 11B5.5 1187.5 1189.5 1191.5 1193.5
150 sa 0 10 60 230 470 700 900 1080 1210 1350
151 5T 1193 16185 2.67 1.5
152 ZZ

•



SCHEMATIC DIAGRAM OF STREAM NETWORK

•NO,

(V) ROlITlNG

(,) C~ECTOR

(---}) DIVERSION OR PUMP FLOW

({---) RETURN OF DIVERTED OR PUMPED FLOW

8 WS-5

19 ,-------} TO-6
17 TO-7

V
V

22 CH-7

25 \1IS-7

29 CP-2 •• 11 11 •••• 1 •••

34 ,{------- TO-6
32 TO-6

V
V

• CH-6

38 WS-6

42 CP-3 •••.•..•••..

45 CP-4 ...••... 1 It I

V
V

48 GRAD

60 ,-------} 8-12
58 OIIT

68 ,{------- 8-12
65 8-12

71 ,-------} TO-12
69 TO-8

• V
V

CH-8

79 W5-8

83 CP-5 ... , ........



88
86

9t

~4
98

103
tOt

104

107

lit

114

t20

•121

t24

128

t3t

135

139
137

142

.-------) TO-tO
TO-9

V
V

CH-9

W5-9

CP-6 .• II' '" ••••

•(------- TO-tO
TO-I0

V
V

'CH-I0

WS-10

CP-7 t 1.1 •••• , •• I

\015-11

.<------- J.0-12
TO-12

V
V

CH-12

W5-t2

CP-12 ••••••••••••

W5-t3

SBFRS •••.••••••••••••••••••••••••••••••••••••••••.•.•

.-------) 0.5FRS
SBHYO

V
V

5BFRS

<1**) RUNOFF ALSO COMPUTED AT THIS LOCATION

•
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FLOOD HYDROGRAPH PACKAGE HEC-l (IBM XT 512K VERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616

uu

IWiBREAK ANALYSIS FOR THE FAR-WEST MARl COPA COlNTY SRUCTURES
SADDLEBACK STRUCTURE
6 HOUR PHF STOlfi: SOX OF HYDROGRAPH GENERATED FOR IWiBREAK HODEL

FILE: SBFR.D6
SEPT .18, 1990

7 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGPAPH PLOT SCAL£

CIXiPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

HINUTES IN CIXiPUTATION INTERVAL
STARTING DATE
STARTING TIHE
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIHE

5
1 0

0000
300

2 0
0055

HYDR06RAPH TINE DATA
tfiIN

IDATE
ITIHE

NQ
NDDATE
NDTIl1E

IT

• ENGLISH ~ITS

~RNING HI TIME INTERVAL IS GREATER THAN .291LAG

III III IfI ffl fll III IfI II! fff IfI Ilf fff ffl ffl III IIf ffl Iff fff flf ffl ffl III III flf IIf fff ffl fff Iff fff fff ffl

137 KK

ffffffffffffH
f f

I SBHYD I

I f

ffffffffffffff

srI. OF PHF HYDROGRAPH FOR ROUTING THRU SBFRS

138 KO OUTPUT CONTROL VARIABLES
IPANT 2 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0• HYDROGRAPH PLOT SCALE

DT DIVERSION
ISTAD o.5FRS DIVERSION HYDR06RAPH IDENTIFICATION

INFLW

DIVERTED FLW

.001000000.00

.00 500000.00

fff

f!!!!I!!!II!!**I!III!I!flll!!!*!II!*I**!!I**!II*I!!!!fI!II!II!!!*!f*!!!!!!!!!!!*!!!!!*!!I!!!!!!!!!!!!!!!!!!*!!!!!*I!!!!I!I!!!!*III*



111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111I1II1111111111111111111

1 I I

DA H~ HIH1 ORO FLW 1 OA t1~ HIH1 ORO FLW I OA t1~ HIH1 ORO FLW I OA t1~ HIH1 ORD FLW
I I I

1 0000 1 O. I 1 0615 76 4183. 1 1 1230 151 232. I 1 1845 226 212.
r 1 0005 2 O. f 1 0620 77 3947. I 1 1235 152 232. * 1 1850 227 212.

.~ 0010 3 O. I 1 0625 78 3648. I 1 1240 153 231. I 1 1855 228 212.
0015 4 O. I 1 0630 79 3309. * 1 1245 154 231. I 1 1900 229 211.

1 0020 5 O. I 1 0635 80 2956. I 1 1250 155 231. I 1 1905 230 211.
1 0025 6 O. f 1 0640 81 2612. f 1 1255 156 230. * 1 1910 231 211.
1 0030 7 O. I 1 0645 82 2298. I 1 1300 157 230. I 1 1915 232 211.
1 0035 8 O. I 1 0650 83 2023. * 1 1305 158 230. * 1 1920 233 210.
1 0040 9 O. I 1 0655 84 1795. I 1 1310 159 229. * 1 1925 234 210.
1 0045 10 1. * 1 0700 85 1607. I 1 1315 160 229. I 1 1930 235 210.
1 0050 11 5. I 1 0705 86 1445. I 1 1320 161 229. I 1 1935 236 210.
1 0055 12 16. I 1 0710 87 1304. I 1 1325 162 228. I 1 1940 237 210.
1 0100 13 38. I 1 0715 88 1180. I 1 1330 163 228. I 1 1945 238 209.
1 0105 14 76. I 1 0720 89 1070. I 1 1335 164 228. I 1 1950 239 209.
1 0110 15 132. I 1 0725 90 973. I 1 1340 165 227. I 1 1955 240 209.
1 0115 16 206. I 1 0730 91 886. I 1 1345 166 227. I 1 2000 241 209.
1 0120 17 300. I 1 0735 92 808. I 1 1350 167 227. I 1 2005 242 208.
1 0125 18 412. I 1 0740 93 738. I 1 1355 168 227. I 1 2010 243 208.
1 0130 19 544. f 1 0745 94 676. f 1 1400 169 226. I 1 2015 244 208.
1 0135 20 700. f 1 0750 95 621. I 1 1405 170 226. * 1 2020 245 208.
1 0140 21 882. I 1 0755 96 574. I 1 1410 171 226. f 1 2025 246 207.
1 0145 22 1090. I 1 0800 97 533. f 1 1415 172 226. f 1 2030 247 207.
1 0150 23 1337. I 1 0805 98 498. I 1 1420 173 225. I 1 2035 248 207.
1 0155 24 1635. I 1 0810 99 468. I 1 1425 174 225. I 1 2040 249 207.
1 0200 25 1993. I 1 0815 100 442. I 1 1430 175 225. I 1 2045 250 206.
1 0205 26 2764. I 1 0820 101 418. I 1 1435 176 224. I 1 2050 251 206.

- 0210 27 4319. I 1 0825 102 398. I 1 1440 177 224. I 1 2055 252 206.
0215 28 7096. I 1 0830 103 380. f 1 1445 178 224. I 1 2100 253 206.
0220 29 11189. I 1 0835 104 364. I 1 1450 179 224. I 1 2105 254 206.

1 0225 30 16171. f 1 0840 105 350. I 1 1455 180 223. I 1 2110 255 205.
1 0230 31 21278. 1 1 0845 106 338. I 1 1500 181 223. I 1 2115 256 205.
1 0235 32 25670. I 1 0850 107 327. I 1 1505 182 223. f 1 2120 257 205.
1 0240 33 28941. I 1 0855 108 318. I 1 1510 183 223. I 1 2125 258 205.
1 0245 34 30897. I 1 0900 109 310. f 1 1515 184 222. f 1 2130 259 204.
1 0250 35 31541. I 1 0905 110 303. I 1 1520 185 222. I 1 2135 260 204.
1 0255 36 31048. f 1 0910 111 296. I 1 1525 186 222. I 1 2140 261 204.
1 0300 37 29846. * 1 0915 112 290. I 1 1530 187 222. I 1 2145 262 203.
1 0305 38 28310. I 1 0920 113 285. I 1 1535 188 221. I 1 2150 263 203.
1 0310 39 26738. I 1 0925 114 280. I 1 1540 189 221. * 1 2155 264 203.
1 0315 40 25248. I 1 0930 115 276. I 1 1545 190 221. I 1 2200 265 203.
1 0320 41 23818. I 1 0935 116 272. I 1 1550 191 221. I 1 2205 266 202.
1 0325 42 22494. I 1 0940 117 269. I 1 1555 192 220. f 1 2210 267 202.
1 0330 43 21278. I 1 0945 118 266. I 1 1600 193 220. I 1 2215 268 202.
1 0335 44 20138. I 1 0950 119 263. I 1 1605 194 220. I 1 2220 269 202.
1 0340 45 19077• I 1 0955 120 261. I 1 1610 195 220. I 1 2225 270 201.
1 0345 46 18066. I 1 1000 121 258. I 1 1615 196 219. I 1 2230 271 201.
1 0350 47 17069. I 1 1005 122 256. I 1 1620 197 219. I 1 2235 272 201.
1 0355 48, 16087. I 1 1010 123 254. I 1 1625 198 219. I 1 2240 273 200.
1 0400 49 15132. I 1 1015 124 253. I 1 1630 199 219. I 1 2245 274 200.
t 0405 50 14211. I 1 1020 125 251. I 1 1635 200 218. I 1 2250 275 200.
1 0410 51 13350. I 1 1025 126 250. I 1 1640 201 218. I 1 2255 276 200.
1 0415 52 12560. I 1 1030 127 248. I 1 1645 202 218. I 1 2300 277 199.

- 0420 53 11837. I 1 1035 128 247. I 1 1650 203 218. I 1 2305 278 199.
0425 54 11172. * 1 1040 129 246. I 1 1655 204 217. * 1 2310 279 199.
0430 55 10548. I 1 1045 130 245. I 1 1700 205 217. I 1 2315 280 199.
0435 56 9960. * 1 1050 131 244. * 1 1705 206 217. I 1 2320 281 198.
0440 574- 9424. I 1 1055 132 243. I 1 1710 207 217. * 1 2325 282 198.
0445 58 8954. * 1 1100 133 242. I 1 1715 208 216. I 1 2330 283 198.
0450 59 8548. I 1 1105 134 '241. I 1 1720 209 216. I 1 2335 284 197.
0455 60 8200. I 1 1110 135 240. f 1 1725 210 216. I 1 2340 285 197.



13 ';, 0505 62 7590. , 1 1120 137 239. , 1 1735 212 216. , 1 2350 297 197.
1 0510 63 7290. , 1 1125 138 238. , 1 1740 213 215. , 1 2355 288 196.
1 0515 64 6982. , 1 1130 139 237. , 1 1745 214 215. 1 2 0000 289 196.
1 0520 65 6661. , 1 1135 140 237. * 1 1750 215 215. , 2 0005 290 196.
1 0525 66 6333. , 1 1140 141 236. , 1 1755 216 215. 1 2 0010 291 196.
1 0530 67 6004. , 1 1145 142 236. , 1 1800 217 214. , 2 0015 292 195.

• !
0535 68 5682 • * 1 1150 143 235. * 1 1805 218 214. 1 2 0020 293 195.
0540 69 ... 5383. * 1 1155 144 235. t 1 1810 219 214. f 2 0025 294 195.
0545 70 5115. f 1 1200 145 234. , 1 1815 220 214. 1 2 0030 295 194.

1 0550 71 4891. * 1 1205 146 234. , 1 1820 221 213. , 2 0035 296 194.
1 0555 72 4711. , 1 1210 147 234. , 1 1825 222 213. 1 2 0040 297 194.
1 0600 73 4578. , 1 1215 148 233. , 1 1830 223 213. , 2 0045 298 194.
1 0605 74 4467. * 1 1220 149 233. , 1 1835 224 213. , 2 0050 299 193.
1 0610 75 4347. , 1 1225 150 232. * 1 1840 225 212. , 2 0055 300 193.

* * ,
""I""""'I'!"!*'*"'**""*"*"f'*"'*"""'""**""",*,****",******1'**'***,*,,,*****,*,****,***""*'*'*"'**"'**'*'

PEAK FlW TIHE WlXlHlt1 AVERAGE FlW
6-HR 24-HR 72-HR 24.92-HR

+ (CFS) (HR)
(CFS)

+ 31541. 2.83 10331. 2764. 2663. 2663.
(INCHES) 4.327 4.631 4.631 4.631

(AC-FT) 5123. 5483. 5483. 5483.

Clt1ULATIVE AREA = 22.20 S9 HI

*'**"'*"'III"II*I*I"'I*"'*lfflf*'fl'I'I'*"""'1"*fl'**!"'I'I*'!II'!'*""'I'*'I'!!"'II!!"*I!*!!f'""'!'f'I'f'I'f'fffl"

HYOROGRAPH AT 5TATI~ SBHYD

.ff**f****'*":***"*!!f*!*"""'f'f!I!I**!**'*!ff'"If*fffff"""I*'*f*'f"f""******f""'*II*fl"IIII**If'*'''**'f'f!*'I'
, * *

DA M~ HRtfl ORO Flllrl * DA H~ HRtfl ORO FlW I DA M~ HRtfl ORO Flllrl * DA M~ HRtfl ORD Flllrl
I * ,

1 0000 1 O. I 1 0615 76 4183. I 1 1230 151 232. I 1 1845 226 212.
1 0005 2 O. * 1 0620 77 3947. , 1 1235 152 232. , 1 1850 227 212.
1 0010 3 O. , 1 0625 78 3648. I 1 1240 153 231. , 1 1855 228 212.
1 0015 4 O. , 1 0630 79 3309. , 1 1245 154 231. , 1 1900 229 211.
1 0020 5 O. , 1 0635 80 2956. , 1 1250 155 231. , 1 1905 230 211.
1 0025 6 O. , 1 0640 81 2612. * 1 1255 156 230. , 1 1910 231 211.
1 0030 7 O. , 1 0645 82 2298. , 1 1300 157 230. , 1 1915 232 211.
1 0035 8 O. , 1 0650 83 2023. , 1 1305 158 230. * 1 1920 233 210.
1 0040 9 O. , 1 0655 84 1795. , 1 1310 159 229. , 1 1925 234 210.
1 0045 10 1. , 1 0700 85 1607. , 1 1315 160 229. , 1 1930 235 210.
1 0050 11 5. , 1 0705 86 1445. , 1 1320 161 229. , 1 1935 236 210.
1 0055 12 16. , 1 0710 87 1304. * 1 1325 162 228. , 1 1940 237 210.
1 0100 13 38. , 1 0715 88 1180. , 1 1330 163 228. , 1 1945 238 209.
1 0105 14 76. , 1 0720 89 1070. , 1 1335 164 228. , 1 1950 239 209.
1 0110 15 132. , 1 0725 90 973. , 1 1340 165 227. , 1 1955 240 209.
1 0115 16 206. , 1 0730 91 886. , 1 1345 166 227. * 1 2000 241 209.
1 0120 17 300. , 1 0735 92 808. , 1 1350 167 227. , 1 2005 242 208.
1 0125 18 412. , 1 0740 93 738. * 1 1355 168 227. * 1 2010 243 208.
1 0130 19 544. , 1 0745 94 676. , 1 1400 169 226. I 1 2015 244 208.
1 0135 20 700. , 1 0750 95 621. , 1 1405 170 226. ! 1 2020 245 208.
1 0140 21 882. * 1 0755 96 574. , 1 1410 171 226. , 1 2025 246 207.

- 0145 22 1090. * 1 0800 97 533. , 1 1415 172 226. * 1 2030 247 207.
0150 23 1337. , 1 0805 98 498. , 1 1420 173 225. t 1 2035 248 207.
0155 24 1635. , 1 G810 99 468. * 1 1425 174 225. ! 1 2040 249 207.
0200 25 1993. , 1 0815 100 442. , 1 1430 175 225. * 1 2045 250 206.
0205 26 2764. * 1 0820 101 418. , 1 1435 176 224. * 1 2050 251 206.
0210 27 4319. * 1 0825 102 398. * 1 1440 177 224. , 1 2055 252 206.
0215 28 7096. * 1 0830 103 380. * 1 1445 178 224. * 1 2100 253 206.
0220 29 11189. , 1 0835 104 364. I 1 1450 179 224 •. * 1 2105 254 206.





142 KK I SSFRS f
f ,
ffffffffffffff

143 KO OUTPUT CONTROL VARIABLES
IPIM 2 PRINT CONTROL

• IPLOT 2 PLOT CONTROL
QSCAL O. HYDROGAAPH PLOT SCALE

PRINCILAL &EMERGENCY SPILLWAY IS I-IOJX 8J CBC
ItfJERT= 1176.9 AND CREST OF IW1 = 1193.0
DISCHARGE AT ELE. 1193.0 = 1315.0 CFS

HYDROGAAPH ROUTING DATA

147 RS STOAAGE ROUTING
NS1PS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION

X .00 WORKING RAND 0 COEFFICIENT

148 SV 5TOAAGE .0 21.0 108.1 327.3 699.7 1281.9 2199.8 3514.2 5292.1 7585.6

149 SE ELEVATION 1175.00 1178.10 11 79 .50 1181.50 1183.50 1185.50 1187.50 1189.50 1191.50 1193.50

150 5G DISCHARGE O. 10. 60. 230. 470. 700. 900. 1080. 1210. 1350.

151 ST TOP OF IW1
TOPEL 1193.00 ELEVATION AT TOP OF IW1

• I)fffiID 16185.00 IW1 WIDTH
COGD 2.67 WEIR COEFFICIENT
EXPD 1.50 EXPONENT OF HEAD

Ifl

I"""""'**'*'I'**'!**"'I*'*"'*""'**'*****'I'************"1"""*'********'******'**'*'*"**********,****"******,********

HYDROGAAPH AT STATION SBFRS

'**""'*'**"""""""""""""""""""""11"'I'I'I"""III""'I"'II'I*!II'!I*'IIIIIII!'III!'!I""'I"""**I"*'*
* I

DA HON HIffi ORO OUTFLW 5TOAAGE STAGE I DA HON HIffi ORO OUTFLW STOAAGE STAGE , DA HON HRtfl ORO OUTFLW STORAGE STAGE
I ,

1 0000 1 O. •0 1175.0 I 1 0820 101 1164. 4656.3 1190.8 * 1 1640 201 1118• 4039.7 1190.1
I 0005 2 O. •0 1175.0 I 1 0825 102 1163• 4651.1 1190.8 1 1 1645 202 1118. 4033.6 1190.1
1 0010 3 O. •0 1175.0 I I 0830 103 1163. 4645.8 1190.8 I 1 1650 203 1118• 4027.4 1190.1
1 0015 4 O. •0 11 75.0 I 1 0835 104 1162. 4640.4 1190.8 * 1 1655 204 1117• 4021.2 1190.1
1 0020 5 O. •0 1175.0 I 1 0840 105 1162. 4634.8 1190.8 I 1 1700 205 1117• 4015.0 1190.1
1 0025 6 O. •0 1175.0 I 1 0845 106 1162. 4629.2 1190.8 I 1 1705 206 1116 • 4008.8 1190.1
1 0030 7 O. .0 1175.0 f 1 0850 107 1161. 4623.4 1190.7 f 1 1710 207 1116. 4002.6 1190.0
1 0035 8 O. .0 11 75.0 1 1 0855 108 1161. 4617.7 1190.7 1 1 1715 208 1115. 3996.4 1190.0
1 0040 9 O. .0 1175.0 1 1 0900 109 1160. 4611.8 1190.7 f 1 1720 209 1115. 3990.3 1190.0
I 0045 10 O. .0 1175.0 I 1 0905 110 1160. 4606.0 1190.7 f 1 1725 210 1114. 3984.1 11 90.0
1 0050 11 O. .0 1175.0 f 1 0910 111 1159. 4600.0 1190.7 f 1 1730 211 1114. 3977.9 1190.0
1 0055 12 O. •1 1175.0 1 1 0915 112 1159• 4594.0 1190.7 I 1 1735 212 1113. 3971.7 1190.0

• 0100 13 O. •3 1175.0 f 1 0920 113 1159• 4588.1 1190.7 , 1 1740 213 1113. 3965.5 1190.0
0105 14 O. •7 1175.1 * 1 0925 114 1158• 4582.0 1190.7 I 1 1745 214 1113. 3959.3 1190.0

1 0110 15 1. 1.4 1175.2 I 1 0930 115 1158. 4575.9 1190.7 , 1 1750 215 1112. 3953.1 1190.0
1 0115 16 1. 2.6 1175.4 1 1 0935 116 1157. 4569.8 1190.7 I 1 1755 216 1112. 3947.0 11 90.0
1 0120 17 2. 4.3 1175.6 f 1 0940 117 1157. 4563.8 1190.7 I 1 1800 217 1111. 3940.8 1190.0
1 0125 18 3. 6.7 1176.0 f 1 0945 118 1156. 4557.7 1190.7 * 1 1805 218 1111. 3934.6 1190.0
1 0130 19 5. 10.0 1176.5 f 1 0950 119 1156. 4551.5 1190.7 , 1 1810 219 1110. 3928.4 1190.0
1 0135 20 7. 14.2 1177.1 * I 0955 120 1155. 4545.3 1190.7 , 1 181S 220 1110. 3922.2 1190.0



t Ul'lJ U. lJ. ~O.,j !l/lS.~ t I IUU::! ILL 1l::!4. 4:lJL.Y HYU.6 t 1 182J UL HUY. 3YOY.8 1189.9
1 0150 23 18. 34.6 1178.3 t 1 1010 123 1154. 4526.7 1190.6 I 1 1830 223 1108. 3903.7 1189.9
1 0155 24 24. 44.7 1178.5 I 1 1015 124 1154. 4520.6 1190.6 I 1 1835 224 1108. 3897.5 1189.9
1 0200 25 31. 57.0 1178.7 f 1 1020 125 1153. 4514.4 1190.6 f 1 1840 225 1108. 3891.3 1189.9
1 0205 26 40. 73.1 1178.9 f 1 1025 126 1153. 4508.2 1190.6 I 1 1845 226 1107. 3885.1 1189.9
1 0210 27 54. 97.2 1179.3 f 1 1030 127 1152. 4502.0 1190.6 * 1 1850 227 1107. 3878.9 1189.9
1 0215 28 82. 136.0 1179.8 I 1 1035 128 1152. 4495.8 1190.6 * 1 1855 228 1106. 3872.7 1189.9

• 0220 29 130. 198.3 1180.3 * 1 1040 129 1151. 4489.6 1190.6 * 1 1900 229 1106. 3866.5 1189.9
0225 30 202. 291.4 1181.2 I 1 1045 130 1151. 4483.5 1190.6 I 1 1905 230 1105. 3860.4 1189.9

1 0230 31 289. 418.6 1182.0 I 1 1050 131 1150. 4477.2 1190.6 * 1 1910 231 1105. 3854.2 1189.9
1 0235 32 392. 577.9 1182.8 I 1 1055 132 1150. 4470.9 1190.6 * 1 1915 232 1104 • 3848.0 1189.9
1 0240 33 495. 763.0 1183.7 I 1 1100 133 1149. 4464.6 1190.6 I 1 1920 233 1104. 3841.8 1189.9
1 0245 34 575. 965.3 1184.4 I 1 1105 134 1149. 4458.3 1190.6 I 1 1925 234 1104. 3835.6 1189.9
1 0250 35 658. 1176.1 1185.1 * 1 1110 135 1149. 4452.0 1190.6 * 1 1930 235 1103. 3829.4 1189.9
1 0255 36 723. 1386.8 1185.7 f 1 1115 136 1148. 4445.7 1190.5 * 1 1935 236 1103. 3823.2 1189.8
1 0300 37 767. 1591.4 1186.2 * 1 1120 137 1148. 4439.4 1190.5 * 1 1940 237 1102. 3817.1 1189.8
1 0305 38 810. 1786.2 1186.6 * 1 1125 138 1147. 4433.1 1190.5 * 1 1945 238 1102. 3810.9 1189.8
1 . 0310 39 850. 1970.0 1187.0 I 1 1130 139 1147. 4426.8 1190.5 * 1 1950 239 1101. 3804.7 1189.8
1 0315 40 888. 2143.0 1187.4 I 1 1135 140 1146. 4420.5 1190.5 I 1 1955 240 1101. 3798.~ 1189.8
1 0320 41 915. 2305.8 1187.7 I 1 1140 141 1146. 4414.2 1190.5 * 1 2000 241 1100. 3792.3 1189.8
1 0325 42 935. 2458.8 1187.9 * 1 1145 142 1145. 4407.9 1190.5 * 1 2005 242 1100. 3786.1 1189.8
1 0330 43 955. 2603.1 1188.1 * 1 1150 143 1145. 4401.6 1190.5 * 1 2010 243 1099. 3780.0 1189.8
1 0335 44 974. 2739.1 1188.3 I 1 1155 144 1144. 4395.3 1190.5 f 1 2015 244 1099. 3773.8 1189.8
1 0340 45 991. 2867.3 1188.5 f 1 1200 145 1144. 4389.0 1190.5 f 1 2020 245 1099. 3767.6 1189.8
1 0345 46 1008. 2988.3 1188.7 * 1 1205 146 1144. 4382.7 1190.5 * 1 2025 246 1098. 3761.4 1189.8
1 0350 47 1024. 3102.3 1188.9 * 1 1210 147 1143. 4376.5 1190.5 I 1 2030 247 1098. 3755.2 1189.8
1 0355 48 1038. 3209.4 1189.0 * 1 1215 148 1143. 4370.2 1190.5 f 1 2035 248 1097. 3749.0 1189.8
1 0400 49 1052. 3309.6 1189.2 I 1 1220 149 1142. 4363.9 1190.5 I 1 2040 249 1097. 3742.9 1189.8
1 0405 50 1065. 3403.1 1189.3 f 1 1225 150 1142. 4357.6 1190.4 I 1 2045 250 1096. 3736.9 1189.8
1 0410 51 1077. 3490.4 1189.5 I 1 1230 151 1141. 4351.3 1190.4 * 1 2050 251 1096. 3730.8 1189.7
1 0415 52 1084. 3572.1 1189.6 * 1 1235 152 1141. 4345.0 1190.4 * 1 2055 252 1095. 3724.7 1189.7

• 0420 53 1090. 3648.6 1189.7 I 1 1240 153 1140. 4338.7 1190.4 * 1 2100 253 1095. 3718.6 1189.7
0425 54 1095. 3720.4 1189.7 * 1 1245 154 1140. 4332.4 1190.4 I 1 2105 254 1095. 3712.6 1189.7
0430 55 1100. 3787.7 1189.8 * 1 1250 155 1139. 4326.1 1190.4 * 1 2110 255 1094. 3706.5 1189.7

1 0435 56 1105. 3850.7 1189.9 * 1 1255 156 1139. 4319.8 1190.4 I 1 2115 256 1094. 3700.4 1189.7
1 0440 57 1109. 3909.8 1189.9 * 1 1300 157 1138. 4313.5 1190.4 * 1 2120 257 1093. 3694.3 1189.7
1 0445 58 1113. 3965.5 1190.0 * 1 1305 158 1138. 4307.2 1190.4 I 1 2125 258 1093. 3688.3 1189.7
1 0450 59 1117. 4018.1 1190.1 * 1 1310 159 1138. 4300.9 1190.4 * 1 2130 259 1092. 3682.2 1189.7
1 0455 60 1120. 4068.1 1190.1 I 1 1315 160 1137. 4294.6 1190.4 * 1 2135 260 1092. 3676.1 1189.7
1 0500 61 1124. 4115.7 1190.2 I 1 1320 161 1137. 4288.3 1190.4 * 1 2140 261 1091. 3670.0 1189.7
1 0505 62 1127. 4161.3 1190.2 f 1 1325 162 1136. 4282.0 1190.4 * 1 2145 262 1091. 3663.9 1189.7
1 0510 63 1130. 4204.8 1190.3 * 1 1330 163 1136. 4275.8 1190.4 * 1 2150 263 1091. 3657.9 1189.7
1 0515 64 1134. 4246.1 1190.3 f 1 1335 164 1135. 4269.5 1190.3 * 1 2155 264 1090. 3651.8 1189.7
1 0520 65 1136. 4285.3 1190.4 f 1 1340 165 1135. 4263.2 1190.3 f 1 2200 265 1090. 3645.7 1189.6
1 0525 66 1139. 4322.2 1190.4 I 1 13,45 166 1134. 4256.9 1190.3 * 1 2205 266 1089. 3639.6 1189.6
1 0530 67 1142. 4356.8 1190.4 I 1 1350 167 1134. 4250.6 1190.3 f 1 2210 267 1089. 3633.6 1189.6
1 0535 68 1144. 4389.2 1190.5 I 1 1355 168 1133. 4244.3 1190.3 * 1 2215 268 1088. 3627.5 1189.6
1 0540 69 1146. 4419.3 1190.5 I 1 1400 169 1133. 4238.0 1190.3 * 1 2220 269 1088. 3621.4 1189.6
1 0545 70 1148. 4447.5 1190.5 I 1 1405 170 1132. 4231.7 1190.3 I 1 2225 270 1087. 3615.3 1189.6
1 0550 71 1150. 4474.1 1190.6 * 1 1410 171 1132. 4225.4 1190.3 I 1 2230 271 1087. 3609.3 1189.6
1 0555 72 1152. 4499.3 1190.6 I 1 1415 172 1132. 4219.1 1190.3 I 1 2235 272 1087. 3603.2 1189.6
1 0600 73 1154. 4523.4 1190.6 I 1 1420 173 1131. 4212.9 1190.3 * 1 2240 273 1086. 3597.1 1189.6
1 0605 74 1155. 4546.6 1190.7 I 1 1425 174 1131. 4206.7 1190.3 I 1 2245 274 1086. 3591.0 1189.6
1 0610 75 1157. 4569.0 1190.7 I 1 1430 175 1130. 4200.6 1190.3 I 1 2250 275 1085. 3585.0 1189.6
1 0615 76 1159. 4590.3 1190.7 * 1 1435 176 1130. 4194.4 1190.3 I 1 2255 276 1085. 3578.9 1189.6
1 0620 77 1160. 4610.3 1190.7 f 1 1440 177 1129. 4188.2 1190.3 f 1 2300 277 1084. 3572.8 1189.6
1 0625 78 1161. 4628.4 1190.8 I 1 1445 178 1129. 4182.0 1190.3 f 1 2305 278 1084. 3566.7 1189.6

•
0630 79 1163. 4644.4 1190.8 f 1 1450 179 1128. 4175.8 1190.2 I 1 2310 279 1083. 3560.6 1189.6
0635 80 1164. 4657.9 1190.8 I 1 1455 180 1128. 4169.6 1190.2 I 1 2315 280 1083. 3554.6 1189.5
0640 81 1164. 4669.1 1190.8 f 1 1500 181 1127. 4163.4 1190.2 f 1 2320 281 1083. 3548.5 1189.5
0645 82 1165. 4678.0 1190.8 I 1 1505 182 1127. 4157.3 1190.2 f 1 2325 282 1082. 3542.4 1189.5
0650 83 1166. 4684.9 1190.8 * 1 1510 183 1127. 4151.1 1190.2 I 1 2330 283 1082. 3536.3 1189.5
0655 84 1166. 4690.0 1190.8 I 1 1515 184 1126. 4144.9 1190.2 f 1 2335 284 1081. 3530.3 1189.5
0700 85 1166. 4693.6 1190.8 I 1 1520 185 1126. 4138.7 1190.2 * 1 2340 285 1081. 3524.2 1189.5
0705 86 1166. 4696.1 1190.8 f 1 1525 186 1125. 4132.5 1190.2 * 1 2345 286 1080. 3518.1 1189.5



1 0715 88 1167. 4698.1 1190.8 I 1 1535 188 1124. 4120.1 1190.2 I 1 2355 288 1079. 3505.9 1189.5
1 0720 89 1167. 4697.8 1190.8 I 1 1540 189 1124. 4114.0 1190.2 I 2 0000 289 1078. 3499.8 1189.5
1 0725 90 1166. 4696.8 1190.8 I 1 1545 190 1123. 4107.8 1190.2 I 2 0005 290 1077. 3493.7 1189.5
1 0730 91 1166. 4695.2 1190.8 I 1 1550 191 1123. 4101.6 1190.2 * 2 0010 291 1076. 3487.6 1189.5
1 0735 92 1166. 4693.0 1190.8 * 1 1555 192 1122. 4095.4 1190.2 * 2 0015 292 1076. 3481.5 1189.5
1 0740 93 1166. 4690.3 1190.8 * 1 1600 193 1122. 4089.2 1190.1 * 2 0020 293 1075. 3475.5 1189.4
1 0745 94 1166. 4687.1 1190.8 * 1 1605 194 1122. 4083.0 1190.1 ! 2 0025 294 1074. 3469.4 1189.4• 0750 95 1166. 4683.6 1190.8 ! 1 1610 195 1121. 4076.8 1190.1 f 2 0030 295 1073. 3463.4 tt89.4

0755 96 1165. 4679.6 1190.8 f 1 1615 196 1121. 4070.7 1190.1 I 2 0035 296 1072. 3457.4 1189.4
1 0800 97 1165. 4675.4 1190.8 I 1 1620 197 1120. 4064.5 1190.1 I 2 0040 297 1071. 3451.4 1189.4
1 0805 98 1165. 4671.0 1190.8 I 1 1625 198 1120. 4058.3 1190.1 I 2 0045 298 1071. 3445.4 1189.4
1 0810 99 1164. 4666.3 1190.8 I 1 1630 199 1119. 4052.1 1190.1 I 2 0050 299 1070. 3439.4 1189.4
1 0815 100 1164. 4661.4 1190.8 f 1 1635 200 1119. 4045.9 1190.1 I 2 0055 300 1069. 3433.3 1189.4

I I
11"""!I!'!!"!"!"'!IIIIIII'II"IIIIIIIIII'III"!!l'IIIIII'!I'!!'!I'!!!'!I"'I"'!III'!'IIIIIIIIIIIIIII'1111~!I!!I*I!IIIII*I*!1

PEAK OIITFLW IS t167. AT TIME 7.25 HOURS

PEAK FLW TIME HAXIMttI AVERAGE FLW
6-HR 24-HR 72-HR 24.92-HR

t (CFS) (HR)
(CFS)

+ 1167. 7.25 1158. 1033. 995. 995.
(INCHES) .485 1.730 1.730 1.730

(AC-FT) 574. 2049. 2049. 2049.

PEAK STORAGE TIME HAXIMttI AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR

+ (AC-FT) (HR)
4698. 7.25 4583. 3717. 3580. 3580.

• STAGE TIME HAXIMttI AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR

+ (FEET) (HR)
1190.83 7.25 1190.70 1189.13 1188.61 1188.61

CtI1ULATIVE AREA = 22.20 sa MI

•



STATIm SBFRS

• m INFLW, (0) OlfTFLW
O. 4000. 8000. 12000. 16000 • 20000. 24000. 28000. 32000. O. O. o. O.

(S) STORAGE
O. O. o. o. o. o. O. 2000. 4000. 6000. O. O. O.

DAHIffi PER
10000 11---------,---------,---------,---------,---------,-- -------s---------.---------.---------.---------.----~- ---,-------- ..
10095 21 S
10010 31 5
10015 41 S
10020 51 S
10025 61 S
10030 71 5
10035- 81 5
10040 91 5
10045 101 S
10050 111 . . .. . ·... , . •• 1 • · ..... s ·.... ·.. . .. • • 1 ••• • •• 1 •

10055 121 S
10100 131 S
10105 141 S
10110 151 S
10115 1601 S
10120 1701 S
10125 1801 S
10130 1901 5 '.
10135 200 I 5 ·.40 210 I • · ..... · .... . . .. .5 ...... · ...... · .... · .....

45 220 I 5
10150 230 I S
10155 240 I 5
10200 250 I 5
10205 260 S
10210 270 .1 5
10215 280 I • .5
10220 290 I • .5
10225 30.0 .5
10230 31.0. . . . .. · ..... · .... . .1. . . • S . · ..... · .... · .....
10235 32.0 51
10240 33.0 S • 1
10245 34.0 5
10250 35. 0 S 1.
10255 36. 0 5 I .
10300 37. 0 5 •
10305 38. 0 5.1
10310 39. 0 5
10315 40. 0 .S
10320 41. 0 · .... ..... • ••• 11 • I • 5 • • •• 11 •• . . . . .·.....
10325 42. 0 • 5
10330 43. 0 S
10335 44. 0 5
10340 45. 0 I • S• : 46. 0 5

47. 0 5
55 48. 0 5

10400 49. 0 ,I . S
10405 50. 0 1 S
10410 51. •0. I •••• ·.... . .1. . t •••• ..... .S • I ••••• · .... · .....
10415 52. 0 .1 S •
10420 53. 0 I S •
10425 54. 0 I . S.



.V,wV "". v ;).

10435 56. 0 1 5.
10440 57. 0 1 5
10445 58. 0 • 1 5
10450 59. 0 .1 5
10455 60. 0 .1 5

........;> 10500 61. .0 • . I I I I • I I ••• I I • I I I I •• I I • I • I I .5. I I ••• I •• I I .....
• 05 62. 0 1. .5

10 63. 0 I . .5
10515 64. 0 I .5
10520 65. 0 I .5
10525 66. 0 I • S
10530 67. 0 I • 5
10535 68. 0 1 • S
10540 69. 0 1 • S
10545 70. 0 1 • S
10550 71. .0. · I • • I ••• • • I •• • •• I •• . .... • S • • • I ••• • •• I • I ••••

10555 72. 0 · I • S
10600 73. 0 .1 S
10605 74. 0 .1 5
10610 75. 0 .1 5
10615 76. 0 I 5
10620 77. 0 ] s
10625 78. 0 I. S
10630 79. 0 1 • S
10635 80. 0 I S
10640 81. .0. .1. . ••• I • I •••• • I • I I • I ••• • I I •• • ••• I · .S . I ••• I ...
10645 82. 0 I 5
10650 83. o I S
10655 84. 01 5
10700 85. 01 5
10705 86. 01 5.10 87. I S

15 88. I 5
10720 89. I 5
10725 90. 10 5
10730 91. 10. • ••• I • • •• I • • I I •• I · .... I .5. I ••••• I ••••

10735 92. 10 5
10740 93. 10 S
10745 94. 10 5
10750 95. 10 5
10755 96.1 0 S
10800 97.1 0 5
10805 98.1 0 5
10810 99.1 0 S
10815 100.1 0 5
10820 101.1.0. • • I •• I • • • • I I • I a a • a ••• ..... · .... a I ••• .5. I •••• .. . . . . ....
10825 102.1 0 S
10830 103.1 0 5
10835 104.1 0 5
10840 105.1 0 5
10845 106.1 0 5
10850 107.1 0 5
10855 108.1 0 5
10900 109.1 0 S
10905 110.1 0 5
10910 111.1.0. a •••• • a •••• •• I •• · .... • ••• I • · .5. I •• I I . .....
~5 112.1 0 5

o113.1 0 5
25 114.1 0 5

10930 115.1 0 S
10935 116.1 0 5
10940 117. I 0 5
10945 118.1 0 5
10950 119.1 0 5
10955 120. T n <:



6.1111111 J~J.J.u. . . ... · ..... · ..... ·..... · .~. I ••• I ••••• · ....
11005 122.1 0 5
11010 123.1 0 5
11015 124.1 0 5
11020 125.J 0 5
11025 126.1 0 5
11030 127. J 0 5.035 128.J 0 • 5

040 129.J 0 · 5
11045 130.1 0 • S
11050 131.1.0. . . . . · ..... · .... . . .. .· .... • • I •• • 5 • • I ••• · ....
11055 132.1 0 5
11100 133.J 0 • S
11105 134.1 0 • 5
11110 135.1 0 • S
11115 136.1 0 • S
11120 137.J 0 · S
11125 138.1 0 · 5
11130 139.J 0 • S
11135 140.1 0 • S
11140 141.1.0. · ..... ·.... ..... ... .. ..... • S . ..... . .... ,

11145 142.1 0 • 5
11150 143.1 0 • 5
11155 144.J 0 • 5
11200 145.1 0 • S
11205 146. J 0 · 5
11210 147.J 0 • S
11215 148.1 0 • 5
11220 149. J 0 • 5
11225 150.1 0 • S
11230 151.1.0. ....·..... · ... J ••••• ..... • 5 . ..... . .....
11235 152. J 0 S.40 153.1 0 • 5

45 154.J 0 • S
11250 155.1 0 • 5
11255 156.J 0 • 5
11300 157.J 0 • S
11305 158. I 0 • S
11310 159.J 0 5
11315 160.1 0 .5
11320 161.1.0. · .... . ·..... ..... I •••• .5. I •••• . .... ·....
11325 162. J 0 .5
11330 163.J 0 .5
11335 164. J 0 .5
11340 165.1 0 .S
11345 166.1 0 .5
11350 167.1 0 .5
11355 168.1 0 .5
11400 169. J 0 .5
11405 170.J 0 .S
11410 171.1.0. • • • I • · ..... · ..... · ..... .S. I •••• . . . . . · ....
11415 172.1 0 .S
11420 173. J 0 .S
11425 174.J 0 .S
11430 175. J 0 .S
11435 176. J 0 .S
11440 177. J 0 .5

~5178.J 0 .S
o179.J 0 .S

55 180.J 0 .S
11500 181.1.0. · .... .. . . .. .... .·..... .S. I ••••• • 1 •••

11505 182.J 0 .S
11510 183.J 0 .S
11515 184.1 0 .S
11520 185.J 0 .5
11525 186. J 0 .S



• • • • • • • • , • • • • I • • • • • It

• ••••• t ••••••• I

. .

U,},)U lOt d U

11535 188.1 0
11540 189.1 0
11545 190.1 0
11550 191.1.0.
11555 192.1 0
11600 193.1 0

•
05194.1 0
10 195.1 0

11615 196.1 0
11620 197.1 0
11625 198.1 0
11630 199.1 0
11635 200.1 0
11640 201.1.0.
11645 202.1 0
11650 203.1 0
11655 204.1 0
11700 205.1 0
11705 206.1 0
11710 207.1 0
11715 208.1 0
11720 209.1 0
11725 210.1 0
11730 211.1.0.
11735 212.10
11740 213.1 0
11745 214.1 0
11750 215.1 0
11755 216.1 0
11800 217.1 0

•

805218.1 0
o219.1 0
5 220.1 0

11820 221.1.0.
11825 222.1 0
11830 223.1 0
11835 224.1 0
11840 225.1 0
11845 226.1 0
11850 227.1 0
11855 228.1 0
11900 229.1 0
11905 230.1 0
11910 231.1.0.
11915 232.1 0
11920 233.1 0
11925 234.1 0
11930 235.1 0
11935 236.1 0
11940 237.1 0
11945 238.1 0
11950 239.1 0
11955 240.1 0
12000 241. 1.0.
12005242.1 0
12010 243.1 0

i s 244.10
o245.1 0
5 246.1 0

12030 247.1 0
12035 248.1 0
12040 249.1 0
12045 250.1 0
12050 251.1.0.
1?n~~ ?~? _, n

• • • • • • I , ••••• t ••

•••• , •••••••••••••• I .. 1 •

· .

It • • • • • • • • • • • • • • • • ••••

• • • • • • • • • • • • • • I ••••••••

• ••• 1 • • • • • • • • • • • • • •••••

.:i

.5
.5
.5
.5•
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
S
S
5
5
5
5
5
5
5
5
5
5
S
5
5

S.
S.
S.
5.
S.
S.
S.

.5.
5.
S.
S.
S.
S.
S.
S.
S.
S.

.5.
5.
S.
5.
S.
5.
S.
5.
5.
5.

.5.
c:

. . . ... . ....



...

• ••• I

• • I •• 1

s.
s.
S.

5 .
5 •
5 •
S •
5 ••••••
S •
S •
5 .
5 •
S •
5 •
S •
5 •
5 •
S ••••••
5 •
5 .
S •
S •
S •
S .
S •
5
5 •
S ••••••
5
5 •
5 .
5
5 •
S .
5 •

5
5

5
5
5
S
5
5
5

.5.

• • t •••

o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o

12105 254.1 0
12110 255.1 0
12115 256.1 0
12120 257.1 0
12125 258.1 0
12130 259.1 0

tl 35 260.1 0
40 261.1.0.

2145 262.1 0
12150 263.1 0
12155 264.1 0
12200 265.1 0
12205 266.1 0
12210 267.1 0
12215 268.1 0
12220 269.1 0
12225 270.1 0
12230 271.1.0.
12235 272.1 0
12240 273.1 0
12245 274.1 0
12250 2751 0
12255 2761 0
12300 2771 0
12305 2781 0
12310 2791 0
12315 2801 0
12320 2811 .0.
12325 2821
12330 2831
12335 2841

'

40 2851
45 2861

2350 2871
12355 2881
20000 2891
20005 2901
20010 2911 .0.
20015 2921
20020 2931
20025 2941
20030 2951
20035 2961
20040 2971
20045 2981
20050 2991 0 5
20055 3001--0------.---------.---------.---------.---------.---------.---------.------5--.---------.---------.---------.---------•

•



•

•

•



R~OFF S~RY

FLW IN CUBIC FEET PER SEClt4D

• TINE IN HOURS, AREA IN SQUARE HILES

PEAK TII1E OF AVERAGE FLW FOR HAXII1lJ1 PERIOD BASIN HAXII1lJ1 TINE OF
OPERATIlt4 STATIlt4 FLW PEAK AREA STAGE HAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ WS""5 38477. 3.50 15084. 3822. 3682. 16.01

DIVERSIlt4 TO
+ TO-6 11543. 3.50 4525. 1147. 1105. 16.01

HYDROGRAPH AT
+ TO-7 26934. 3.50 10559. 2676. 2577. 16.01

ROUTED TO
CH-7 26539. 3.92 10553. 2676. 2577. 16.01

HYDROGRAPH AT
WS-7 67695. 3.83 30831. 7895. 7605. 33.07

2ClJ1BINED AT
+ CP-2 94085. 3.83 41379. 10571. 10182. 49.08

HYOROGRAPH AT

• TO-6 11543. 3.50 4525. 1147. 1105. .00

ROUTED TO
+ CH-6 11370. 3.92 4523. 1147. 1105. .00

HYDROGRAPH AT
+ W5-6 16168. 3.17 5284. 1330. 1281. 5.65

2 ClJ1BINED AT
+ CP-3 22844. 3.42 9767. 2477. 2386. 5.65

2 rotBINED AT
+ CP-4 115709. 3.83 51125. 13048. 12568. 54.73

ROUTED TO
+ GRAD 114375. 4.00 38247. 11245. 10832. 54.73
+ 1399.47 4.00

DIVERSIlt4 TO
+ 8-12 3328. 4.00 858. 504. 486. 54.73

HYOROGRAPH AT
+ OUT 111047. 4.00 37389. 10741. 10346. 54.73

HYOROGRAPH AT.. 8-12 3328. 4.00 858. 504. 486. .00

OIVERSIlt4 TO
+ TO-12 1598. 4.00 201. 50. 48. .00

HYDROGRAPH AT
+ TO-8 1731. 4.00 657. 454. 437. .00



+ CH-8 1672. 4.25 657. 451. 434. .00

HYDROGRAPH AT
+ WS-8 4986. 2.42 883. 221. 213. .90

2 CIJ1BINED AT

• CP-5 5013. 2.42 1408. 671. 647. .90

DIVERSI~ TO
+ TO-I0 2507. 2.42 704. 336. 324. .90

HYDROGRAPH AT
+ TO-9 2507. 2.42 704. 336. 324. .90

ROUTED TO
+ CH-9 2226. 2.83 703. 333. 321. .90

HYDROGRAPH AT
+ WS-9 6671. 2.67 1504. 376. 362. 1.67

2 CII'IBINED AT
+ CP-6 8555. 2.67 2188. 709. 683. 2.57

HYDROGRAPH AT
+ TO-I0 2507. 2.42 704. 336. 324. .00

ROUTED TO
+0 CH-I0 2194. 2.92 703. 332. 320. .00

HYDROGRAPH AT
+ WS-I0 7547. 2.75 1842. 461. 444. 2.U

• 2 C{liBINED AT
CP-7 9414. 2.75 2528. 793. 764. 2.U

HYDROGRAPH AT
+ WS-1t 22382. 2.83 5795. 1452. 1399. 6.35

HYDROGRAPH AT
+ TO-12 1598. 4.00 201. 50. 48. .00

ROUTED TO
+ CH-12 1306. 5.25 201. 50. 48. .00

HYDROGRAPH AT
+ WS-12 14446. 3.58 5883. 1489. 1434. 6.71

2 CIJ1BINED AT
+ CP-12 14446. 3.58 6084. 1539. 1483. 6.71

HYDROGRAPH AT
+ WS-13 15578. 2.83 4128. 1035. 997. 4.46

5 C{liBINED AT
+ SBFRS 63083. 2.83 20662. 5529. 5325. 22.20

DIVERSI~ TO

• 0.5FRS 31541 • 2.83 10331. 2764. 2663. 22.20

HYDROGRAPH AT
+ SBHYD 31541. 2.83 10331. 2764. 2663. 22.20

ROUTED TO
+ SBFRS tt67. 7.25 U58. 1033. 995. 22.20
+ U90.83 7.25



SUNMARY OF DAH OVERTOPPING/BREACH ANALYSIS FOR STATION SBFRS

• P~ 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAH
ELEVATION 1175.00 1193.00 1193.00
STORAGE O. 7012. 7012.
OUTFLW O. 1315. 1315.

RATIO MAXIHU1 MAXIHltl MAXIHltl MAXIHltl DURATION TIME OF TIHE OF
OF RESERVOIR DEPTH STORAGE OUTFLW OVER TOP MAX OUTFLW FAILURE

PHF W.S.ELEV OVER DAH AC-FT CFS HOURS HOURS HOURS

1.00 1190.83 .00 4698. 1167. .00 7.25 .00

fff NORMAL END OF HEC-1 fff

•

•



HEC-l INPlIT PAGE 1

LINE ID ....... 1..•...•2....•.•3••.•••. 4.•.•...5.......6, .•..•. 7••....•8•..•••.9...••• 10

1 10 DAHBREAK ANALYSIS FOR THE FAR-WEST MARICOPA COUNTY SRUCTURES

• 2 10 SADDLEBACK STRUCTURE
3 10 72 HOUR PHF STO~: 50% 72 HOUR HYDROGRAPH GENERATED FOR DAHBREAK
4 10 FILE:SBFR.D72

*DIAGIW1
5 10 SEPT .18, 1990
6 IT 15 0 0 300
7 10 5 0

8 KK ""S-5 WATERHED NO.5 DRAINING TO WATERSHEDS NO. 6&7
9 BA 16.01

10 IN 60
11 PB 15.4
12 PC 0 .03 .07 0.1 0.13 0.17 0.2 0.23 0.27 0.3
13 PC 0.37 0.43 0.5 0.57 0.63 0.7 0.8 0.9 1.0 1.1
14 PC 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.03 2.17
15 PC 2.3 2.47 2.63 2.9 3.0 3.2 3.4 3.6 3.9 4.0
16 PC 4.43 4.87 5.3 6.1 6.9 7.7 9.37 11.03 12.7 13.0
17 PC 13.3 13.6 13.77 13.93 14.1 14.2 14.3 14.4 14.5 14.6
18 PC 14.7 14.9 14.9 15.0 15.07 15.13 15.2 15.23 15.27 15.3
19 PC 15.33 15.37 15.4
20 LS 0 90
21 UD 1.09

22 KK TO-7 70t. DRAINS TO WATERSHED NO. 7
23 KN 30% DRAINS TO WATERSHED NO. 6
24 DT TO-6 ".• 25 01 0 100000
26 DQ 0 30000

27 KK CH-7
28 KN ROUTE 70t. OF FLOWS FROM WS-5 TO WS-7
29 ~ 2 0.43 .3

30 KK WS-7 WATERSHED NO. 7 DRAINING TO GRANITE REEF AQUEDUCT DIKE
31 BA 33.07
32 LS 0 90
33 UD 1.40

34 KK CP-2
35 KN COMBINE 7rJ. SPLIT FLOW FROM WS-5 TO WS-7
36 HC 2

37 KK TO-6'
38 KN REINSTALL 3rJ. OF WS-5 FOR ROUTING
39 DR TO-6

40 KK CH-6
41 KN ROUTE 3rJ. OF FLOJS FROM WS-5 TO WS-6
42 ~ 2 0.47 .3

•



HEC-1 INPIlT PAGE 2

LINE IDt ...... 1t ••• " .2 .•.•..•3•..•..•4•.....•5.•••...6.......7..•• I' .8 .....•.9..•..• 10

• 43 KK WS-6 WATERSHED NO.6 DRAINING TO GRANITE REEF AQUEDUCT DIKE
44 BA 5.65
45 LS 0 89
46 UD 0.80

47 KK CP-3
48 KH COHBINE 30Y. SPLIT FLOW FROH WS-5 TO WS-6
49 HC 2

50 KK CP-4
51 KH COHBINE WATERSHEDS 5, 6 &7
52 He 2

53 KK GRAD
54 KH GRANITE REEF AGUIDUCT DIKE (REACH 6)
55 KH DISCHARGE THRU 5-72" PIPE OVERCHUTES AND OVER DIKE
56 RS 1 STOR 0 0
57 fJJ 50 65 105.3 271.3 590 1101.3 1815.5 2987 4300 5570
58 fJJ 6940 7080 7220 7360 7500 7640 7780 8060
59 SE 13BO.6 1381.5 1382 1384 1386 1388 1390 1392 1394 1396
60 SE 1398 1398.25 1398.5 1398.75 1399 1399.25 1399.5 1400
61 sa 0 60 105 370 765 1240 1600 1890. 2130 2340
62 sa 5125 13015 26780 44400 65135 89648 117485 181145

63 KK 01lT lPJERCHIlTE AND FLOW lPJER DIKE DRAINING EAST OF PROJECT

• 64 KH OVERCHIlTE AND FLOW lPJER DIKE DRAINING TO SBFRS
65 DT 8-12
66 DI 0 60 105 370 765 1240 1600 1890 2130 2340
67 01 5125 13015 26780 44400 65135 89640 117485 181145
68 DO 0 0 5 50 125 220 300 360 410 450
69 DQ 495 500 505 510 515 1588 3547 9083

70 KK 8-12
71 KH REINSTALL 8-12; lPJERCHIlTE AND FLOW lPJER DIKE INTO
72 KH WATERSHED NO. 8 AND/OR 12
73 OR 8-12

74 KK TO-8 lPJERCHUTE AND FLOW lPJER DIKE DRAINING TO WATERSHED NO.8
75 KH FLOW lPJER DIKE DRAINING INTO WATERSHED NO. 12
76 DT TO-12
77 01 0 0 5 50 125 220 300 360 410 450
78 01 495 SOO 505 510 515 1588 3547 9083
79 DQ 0 0 0 0 0 0 0 0 0 0
80 DO 0 0 0 0 0 609 1722 4872

81 KK CH-8
82 I(H ROUTE FLOWS FROH lPJERCHIlTE TO CP-5
83 RH 0.20 .3

•



HEC-l INPUT PAGE 3

LINE ID ••.•..•1.•.••••2••••••.3••••... 4•.••.••5•••••••6.....•.7.••.•••8•..••.•9..•••. 10

• 84 KK loIS-8 WATERSHED NO. 8 DRAINING TO CP-S/DIVERSION
85 SA 0.9
86 LS 0 92
87 UD 0.22

88 KK CP-5
89 KH COMBINE loIS-8 AND CH-8
90 HC 2

91 KK TO-9 50Y. DRAINS TO WATERSHED NO. 9
92 KH SOY. DRAINS TO WATERSHED NO. 10
93 DT TO-I0
94 DI 0 100000
95 DQ 0 50000

96 KK CH-9
97 KH ROUTE FLOWS FROM DIVERSION (CP-5) TO SBFRS
98 RN 0.38 .3

99 KK lrIS-9 WATERSHED NO. 9 DRAINING TO SBFRS
100 SA 1.67
101 LS 0 86
102 UD 0.39

103 KK CP-6

• 104 KH COMBINE loIS-9 AND CH-9
105 HC 2

106 KK TO-I0
107 KH REINSTALL TO-I0; SOY. DIVERSION IN WATERSHED NO. 8
108 DR TO-I0

109 KK CH-I0
110 KH ROUTE FLOWS FROM DIVERSION (CP-5) TO S8FRS
111 RN 2 0.46 .3

112 KK loIS-1 0 WATERSHED NO. 10 DRAINING TO SBFRS
113 SA 2.11
114 LS 0 84
115 UD 0.46

116 KK CP-7
117 KH COMBINE loIS-10 CH-I0
118 HC 2

119 KK loiS-II WATERSHED NO.ll DRAINING SBFRS
120 SA 6.35
121 LS 0 87
122 UD 0.52

•



HEC-l INPUT PAGE 4

LINE ID .••.•.. 1••••••.2..•...•3••.•.-.•4...••.•5•.•••..6.•••... 7••..... 8....•.. 9....•• 10

• 123 KK TO-12
124 KH REINSTAll DIVERSION FROM FLOW OVER DIKE
125 DR TO-12

126 KK CH-12
127 I<H ROUTE FLOWS FROM GRA DIKE TO SBFRS
128 "" 4 1.15 .3

129 KK WS-12 WATERSHED NO.12 DRAINING TO SBFRS
130 SA 6.71
131 lS 0 85
132 UD 1.15

133 KK CP-12
134 KH COMBINE WS-12 AND CH-12
135 He 2

136 KK \.IS-13 WATERSHED NO.13 DRAINING SBFRS
137 SA 4.46
138 lS . 0 88
139 UD . 0.55

140 KK SBFRS TOTAL FLOW TO SBFRS
141 HC 5

'" 142 KK SBHYD 50X OF PMF HYDROGRAPH FOR ROUTING THRU SBFRS• 143 KO 2 0
144 DT 0.5FRS
145 DI o 1000000
146 DO o 500000

147 KK SBFRS
148 KO 2 2
149 KH PRINCILAl &EMERGENCY SPIllWAY IS 1-10'X 8' CBC
150 KH INVERT= 1176.9 AND CREST OF DAM = 1193.0
151 KH DISCHARGE AT ElE. 1193.0 = 1315.0 CFS
152 RS 1 STOR 0 0
153 $V 0 21 108.1 327.3 699.7 1281.9 2199.8 3514.2 5292.1 7585.6
154 SE 1175.0 1178.1 1179.5 1181.5 1183.5 1185.5 1187.5 1189.5 1191.5 1193.5
155 S9 0 10 60 230 470 700 900 1080 1210 1350
156 ST 1193 16185 2.67 1.5
157 ZZ

•



INPUT
LINE

SCHEMATIC DIAGRAM Of STREAM NETWORK

<V) ROUTING <---}) DIVERSION OR PUMP FLOW

<.) CONNECTOR «---) RETURN Of DIVERTED OR PUMPED fLOW

WS-s

24 .-------} TO-6
22 TO-7

V
V

27 CH-7

30· WS-7

34 CP-2 ••••••••••.•

39 .{------- TO-6
37 TO-6

V
V

40 CH-6

.3 WS-6

47 CP-3 .•••....• II'

50 CP-4 .•.•.•......
V
V

53 GRAD

65
63

73
70

76
74

81

•
88

93

.-------} 8-12
OUT

•{------- 8-12
8-12

,-------} 10-12
TO-8

V
V

CH-8

\115-8

cP-s .... ,..... ,.

.-------} TO-I0



96

99

108
106

109

112

116

119

125
123

133

136

140

144
142

147

v
V

CH-9

WS-9

CP-6 ••••• I ••••••

.<------- TO-I0
TO-I0

V
V

CH-I0

WS-I0

CP-7 ......• 111.1'

WS-ll

.<------- TO-12
TO-12

V
V

CH-12

WS-12

CP-12 " .•....• '"

WS-13

SBFRS ••••••••• II ••••••••••• II ••••••••••••••••••••••••

.-------) 0.5FRS
SBHYD

V
V

SBFRS

(***> RUNOFF ALSO COHPUTED AT THIS LOCATION

•



1111
FLOOD HYDROGRAPH PACKAGE HEC-l (ISH Xl 512K VERSION) -FEB 1,19B5

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
fill

• IWIBREAK ~LYSIS FOR THE FAR-WEST ~RICOPA COtMY SRUCTURES
SADDLEBACK STRUCTURE
72 HOUR PHF STORi: 50~ 72 HOUR HYDROGRAPH GENERATED FOR IWIBREAK

FILE:SBFR.D72
SEPT.IS, 1990

7 10 OUTPUT CONTROL VARIABLES
IPIM 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
GSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
ttl IN 15 MINUTES IN COMPUTATION INTE~L

IDATE 1 0 STARTING DATE
ITII1E 0000 STARTING TINE

NG 300 NIliBER OF HYDROGRAPH ORDINATES
NDDATE 4 0 ENDING DATE
NDTINE 0245 ENDING TIME

COMPUTATION INTE~L .25 HOURS
TOTAL TIME BASE 74.75 HOURS

•

ENGLISH UNITS

ING III TINE INTE~L IS GREATER THAN .291LAG

Ifl WARNING Iff MODIFIED PULS ROUTING ~Y BE NIliERICALLY UNSTABLE FOR OUTFLWS BETWEEN 13015. TO 181145.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLWS GREATER THAN PEAK INFLWS.
THIS ~ BE CORRECTED BY DECREASING THE TINE INTERVAL OR INCREASING STORAGE <USE A LONGER REACH.)

WARNING *11 TIME INTERVAL IS GREATER THAN .29*LAG

WARNING Iff TIME INTERVAL IS GREATER THAN .291LAG

WARNING IIf TIME INTERVAL IS GREATER THAN .29fLAG

WARNING If* TIME INTERVAL IS GREATER THAN .291LAG

WARNING fff TIME INTERVAL IS GREATER THAN .29fLAG

Ilf Ilf fff III Iff flf Iff ffl Iff fll Ifl Ilf Ilf Iff ffl Ilf Ilf Iff IfI fll ffl Ilf fff fff III Ifl fll Ilf III fll III III III

142 KK

•
Iffffffffffiff
I I

I SBHYD I
f f

UUfflllllll1

50'/. OF PHF HYDROGRAPH FOR ROUT ING THRU SBFRS

143 KO OUTPUT CONTROL VARIABLES
IPIM 2 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAl O. HYDROGRAPH PLOT SCALE



ISTAD 0.5FRS DIVERSI~ HYDROGRAPH IDEHTIF1CAT1~

01 INFlW .001000000.00

09 DIVERTED FlW .00 500000.00

• HI

"""""""111'1"11'11""'111111"1""'1""1'1'"""'*'**'11""'1*'1***1'11'1'*1*1111***11*11*11111**111'*11*******'*1

DIVERSI~ HYOROGRAPH 0.5FRS

,*,*"***1**'1'*"111*****'**,*""*""",*"""",,""**""*'11*"'1"'1"'*1*"111'1'*'1111*1111"1'1*111*'1'1'11*11'*11'11'*
* 1 *

OA H~ HRtfl ORO FlW , OA Hili HRtfl ORO FlW , OA H~ HRtfl ORO FlW , OA H~ HRtfl ORO FlW
I * I

1 0000 1 O. I 1 1845 76 413. I 2 1330 151 1473. * 3 0815 226 983.
1 0015 2 O. I 1 1900 77 424. I 2 1345 152 1478. * 3 0830 227 975.
1 0030 3 O. I 1 1915 78 435. I 2 1400 153 1483. I 3 0845 228 969.
1 0045 4 O. * 1 1930 79 446. I 2 1415 154 1488. * 3 0900 229 965.
1 0100 5 O. I 1 1945 80 456. * 2 1430 155 1493. I 3 0915 230 962.
1 0115 6 O. I 1 2000 91 465. I - 2 1445 156 1497. I 3 0930 231 960.
1 0130 7 O. 1 1 2015 82 475. I 2 1500 157 1502. I 3 0945 232 958.
1 0145 8 O. * 1 2030 83 484. * 2 1515 158 1608. * 3 1000 233 957.
1 0200 9 O. I 1 2045 84 493. I 2 1530 159 1918. I 3 1015 234 956.
1 0215 10 O. I 1 2100 85 502. * 2 1545 160 2261. * 3 1030 235 955.
1 02Ja 11 O. 1 1 2115 86 510. , 2 1600 161 2515. , 3 1045 236 954.
1 -0245 12 O. * 1 2130 87 519. * 2 1615 162 2686. I 3 1100 237 953.
1 0300 13 O. I 1 2145 88 527. , 2 1630 163 2820. * 3 1115 238 953.
1 0315 14 O. * 1 2200 89 535. * 2 1645 164 2923. * 3 1130 239 952.
1 0330 15 O. , 1 2215 90 543. * 2 1700 165 2997. I 3 1145 240 952.

~
0345 16 O. I 1 2230 91 551. * 2 1715 166 3044. * 3 1200 241 951.
0400 17 O. I 1 2245 92 558. * 2 1730 167 3069. I 3 1215 242 951.
0415 18 O. , 1 2300 93 566. * 2 1745 168 3085. * 3 1230 243 951.

1 0430 19 O. * 1 2315 94 573. * 2 1800 169 3098. I 3 1245 244 951.
1 0445 20 O. I 1 2330 95 580. I 2 1815 170 3281. * 3 1300 245 950.
1 0500 21 O. I 1 2345 96 587. I 2 1830 171 3801. I 3 1315 246 950.
1 0515 22 O. * 2 0000 97 594. I 2 1845 172 4375. I 3 1330 247 950.
1 0530 23 O. I 2 0015 98 600. I 2 1900 173 4800. I 3 1345 248 950.
1 0545 24 O. * 2 0030 99 606. I 2 1915 174 5080. I 3 1400 249 949.
1 0600 25 O. I 2 0045 100 611. I 2 1930 175 5281. * 3 1415 250 949.
1 0615 26 O. I 2 0100 101 617. I 2 1945 176 5426. I 3 1430 251 949.
1 0630 27 O. * 2 0115 102 622. I 2 2000 177 5527. * 3 1445 252 949.
1 0645 28 1. I 2 0130 103 627. I 2 2015 178 5598. I 3 1500 253 949.
1 0700 29 1. * 2 0145 104 633. I 2 20Ja 179 5649. I 3 1515 254 934.
1 0715 30 1. I 2 0200 105 638. I 2 2045 180 5689. I 3 1530 255 891.
1 0730 31 1. * 2 0215 106 643. I 2 2100 181 5719. I 3 1545 256 843.
1 0745 32 1. I 2 0230 107 648. I 2 2115 182 6153. I 3 1600 257 808.
1 0800 33 2. I 2 0245 108 652. I 2 2130 183 7398. * 3 1615 258 781.
1 0815 34 2. I 2 0300 109 657. * 2 2145 184 8771. I 3 1630 259 750.
1 0830 35 2. I 2 0315 110 673. I 2 2200 185 9783. * 3 1645 260 723.
1 0845 36 2. I 2 0330 111 711. I 2 2215 186 10440. * 3 1700 261 704.
1 0900 37 2. I 2 0345 112 753. , 2 2230 187 10897. * 3 1715 262 696.
1 0915 38 3. I 2 0400 113 785. * 2 2245 188 11219. * 3 1730 263 702.
1 0930 39 6. , 2 0415 114 811 • I 2 2300 189 11440. , 3 1745 264 711.
1 0945 40 11. I 2 0430 115 840. , 2 2315 190 11596. * 3 1800 265 718.
1 1000 41 17. * 2 0445 116 867. * 2 2330 191 11717. , 3 1815 266 703.

• 1015 42 23. I 2 0500 117 888. I 2 2345 192 11813. I 3 1830 267 649 •
1030 43 28. * 2 0515 118 900. 1 3 0000 193 11883 .. * 3 1845 268 587.

1 1045 44 32. * 2 0530 119 901. I 3 0015 194 11276. * 3 1900 269 542.
1 1100 45 38. , 2 0545 120 899. I 3 0030 195 9354. * 3 1915 270 517.
1 1115 46 44. * 2 0600 121 898. * 3 0045 196 7220. I 3 1930 271 511.
1 1130 47 53. * 2 0615 122 915. * 3 0100 197 5657. I 3 1945 272 512.
1 1145 48 62. I 2 0630 123 965. I 3 0115 198 4648. * 3 2000 273 513.
1 1200 49 71. I 2 0645 124 1020. * 3 0130 199 3940. * 3 2015 274 509.



1 1230 51 2
2/

88. I 0715 126 1088. I 3_ 0200 201 3105. I 3 2045 276 480.
1 1245 52 97; I 2 0730 127 1099. I 3 0215 202 2886. I 3 2100 277 468.
1 1300 53 105. I 2 0745 128 1103. I 3 0230 203 2736. I 17 3 2115 278 460.
1 1315 54 112. I 2 0800 129 1107. I 3 0245 204 2629. I 3 2130 279 454.
1 1330 55 116. I 2 0815 130 1116. I 3 0300 205 2555. I 3 2145 280 450.
1 1345 56 120. I 2 0830 131 1133. I 3 0315 206 2442. I 3 2200 281 447..: 1400 57 124. I 2 0845 132 1151. I 3 0330 207 2219. * 3 2215 282 450.

1415 58 131. I 2 0900 133 1167. f 3 0345 208 1987. 4 3 2230 283 462.
1430 59 142. I 2 0915 134 1191. * 3 0400 209 1818. I 3 2245 284 477.

1 1445 60 154. I 2 0930 135 1238. I 3 0415 210 1702. I 3 2300 285 488.
1 1500 61 165. f 2 0945 136 1289. f 3 0430 211 1609. f 3 2315 286 489.
1 1515 62 180. I 2 1000 137 1327. I 3 0445 212 1538. * 3 2330 287 480.
1 1530 63 206. * 2 1015 138 1354. I 3 0500 213 1488. * 3 2345 288 467.
1 1545 64 235. I 2 1030 139 1375. I 3 0515 214 1460. I _::~..4 0000 289 457.
1 1600 65 259. f 2 1045 140 1391. I 3 0530 215 14~1. f 4 0015 290 436.
1 1615 66 279. I 2 1100 141 1404. f 3 0545 216 1451. I 4 0030 291 389.
1 1630 67 297. * 2 1115 142 1414. * 3 0600 217 1451. * 4 0045 292 338.
1 1645 68 312. I 2 1130 143 1423. I 3 0615 218 1418. * 4 0100 293 301.
1 1700 69 r 327. I 2 1145 144 1431. * 3 0630 219 1319. * 4 0115 294 277.
1 1715 70 340. I 2 1200 145 1438. I 3 0645 220 1208. 1 4 0130 295 260.
1 1730 71 353. * 2 1215 146 1445. * 3 0700 221 1127. * 4 0145 296 247.
1 1745 72 3U. l! 2 1230 147 1451. l! 3 0715 222 1075. l! 4 0200 297 239.
1 1800 73 378. * 2 1245 148 1457. f 3 0730 223 1038. f 4 0215 298 233.
1 1815 74 390. f 2 1300 149 1463. f 3 0745 224 1012. * 4 0230 299 229.
1 1830 75 402. * 2 1315 150 1468. * 3 0800 225 994. * 4 0245 300 226.

I . I 1

11*111111***f***f*******fl****I***IIII*II***I****I******1***********************11111*****1*1*********************************1****

PEAK FLW TINE HAXIHltI AVERAGE 'FLW
6-HR 24-HR 72-HR 74.75-HR

+ (CFS) (HR)

.883.
(CFS) ,

48.00 8349. 3577. 1519. 1463.
(INCHES) 3.496 5.993 7.635 7.635

(AC-FT) . 4140. 7096. 9040. 9040.

CltIULATIVE AREA = 22.20 sa HI

*f*IIIII*III*I*fflll*fflllll*lfllll*l*fflffllfllfllllfffllfl*lf*ffl*I**f**flf*llflflll*lll*fffffff*******f*********I*I*f*ffllflllff

HYOROGRAPH AT STATI~ SBHYD

f*I*IIIIIIIIIIII*I*IIIIIIIIIIIIIIII*lllfflffllffffllfffffflffflllllllllflffflllfllffllfflllll*llllllllllllffflll**f*****IIII*I*****
I I 1

DA N~ HRNN ORO FLW I I)A N~ HRNN ORO FLW I DA H~ HRNN ORD FLW 1 DA N~ HRNN ORO FLW
I I I

1 0000 1 O. f 1 1845 76 413. * 2 1330 151 1473. 1 3 0815 226 983.
1 0015 2 O. * 1 1900 77 424. I 2 1345 152 1478. I 3 0830 227 975.
1 0030 3 O. f 1 1915 78 435. I 2 1400 153 1483. * 3 0845 228 969.
1 0045 4 O. I 1 1930 79 446. I 2 1415 154 1488. 1 3 ·0900 229 965.
1 0100 5 O. f 1 1945 80 456. I 2 1430 155 1493. I 3 0915 230 962.
1 0115 6 O. I 1 2000 81 465. I 2 1445 156 1497. I 3 0930 231 960.
1 0130 7 O. I 1 2015 82 475. f 2 1500 157 1502. I 3 0945 232 958.
1 0145 8 O. f 1 2030 83 484. * 2 1515 158 1608. * 3 1000 233 957.
1 0200 9 O. I 1 2045 84 493. I 2 1530 159 1918. I 3 1015 234 956.
1 0215 10 O. f 1 2100 85 502. f 2 1545 160 2261. I 3 1030 235 955.

- 0230 11 O. * 1 2115 86 510. I 2 1600 161 2515. I 3 1045 236 954.
0245 12 O. I 1 2130 87 519. * 2 1615 162 2686. 1 3 1100 237 953.
0300 13 O. I 1 2145 88 527. I 2 1630 163 2820. 1 3 1115 238 953.
0315 14 O. I I 2200 89 535. * 2 1645 164 2923. I 3 1130 239 952.
0330 15 O. I 1 2215 90 . 543. I 2 1700 165 2997. I 3 1145 240 952.
0345 16 O. I 1 2230 91 551. I 2 1715 166 3044. * 3 1200 241 951.
0400 17 O. I 1 2245 92 558. * 2 1730 167 3069. * 3 1215 242 951.
0415 18 O. I 1 2300 93 566. I 2 1745 168 3085. I 3 1230 243 951.



1 0445 20 O. I 1 2330 95 580. I 2 1815 170 3281. I 3 1300 245 950.
1 0500 21 O. I 1 2345 96 587. I 2 1830 171 3801. I 3 1315 246 950.
1 0515 22 O. I 2 0000 97 594. I 2 1845 172 4375. I 3 1330 247 950.
1 0530 23 O. I 2 0015 98 600. I 2 1900 173 4800. I 3 1345 248 950.
1 0545 24 O. I 2 0030 99 606. I 2 1915 174 5080. I 3 1400 249 949.
1 0600 25 O. I 2 0045 100 611. I 2 1930 175 5281. I 3 1415 250 949.

e: 0615 26 O. * 2 0100 101 617. * 2 1945 176 5426. I 3 1430 251 949.
0630 27 O. I 2 OU5 102 622. I 2 2000 177 5527. * 3 1445 252 949.
0645 28 1. I 2 0130 103 627. * 2 2015 178 5598. I 3 J<t500 253 949.

1 0700 29 1. I 2 0145 104 633. 31 2 2030 179 5649. 31 3 1515 254 934.
1 0715 30 1. I 2 0200 105 638. * 2 2045 IBO 56B9. * 3 1530 255 891.
1 0730 31 1. I 2 0215 106 643. * 2 2100 181 5719. I 3 1545 256 843.
1 0745 32 1. I 2 0230 107 648. I 2 2U5 182 6153. I 3 1600 257 80B.

.1 0800 33 2. * 2 0245 108 652. I 2 2130 183 739B. I 3 1615 258 781.
1 0815 34 2. I 2 0300 109 657. * 2 2145 184 8771. I 3 1630 259 750.
1 0830 35 2. I 2 0315 UO 673. I 2 2200 IB5 9783. * 3 1645 260 723.
1 0845 36 2. I 2 0330 111 711. I 2 2215 186 10440. I 3 1700 261 704.
1 0900 37 2. * 2 0345 112 753. I 2 2230 187 10897. * 3 1715 262 696.
1 0915 38 3. I 2 ·0400 U3 785. I 2 2245 188 11219. I 3 1730 263 702.
1 0930 39 6. I 2 0415 114 Bl1. * 2 2300 IB9 11440. I 3 1745 264 711.
1 0945 40 11. I 2 0430 115 840. I 2 2315 190 11596. I 3 1800 265 718.
1 1000 41 17. I 2 0445 116 867. I 2 2330 191 11717. * 3 1815 266 703.

1 1015 42 23. I 2 0500 117 888. * 2 2345 192 11813. * 3 1830 267 649.
1 1030 43 28. I 2 0515 118 900. * 3 0000 193 11883. * 3 1845 268 587.
1 1045 44 32. * 2 0530 119 901. I 3 0015 194 11276. I 3 y1900 269 542.
l' UOO 45 38. * 2 0545 120 899. * 3 0030 195 9354. I 3 1915 270 517.
1 1115 46 44. I 2 0600 121 898. I 3 0045 196 7220. I 3 1930 271 511.
1 1130 47 53. I 2 0615 122 915. I 3 0100 197 5657. I 3 1945 272 512.
1 1145 48 62. I 2 0630 123 965. I 3 0115 198 4648. I 3 2000 273 513.
1 1200 49 71. * 2 0645 124 1020. I 3 0130 199 3940. I 3 2015 274 509.
1 1215 50 80. I 2 0700 125 1063. I 3 0145 200 3441. I 3 2030 275 495.

e: 1230 51 88. I 2 0715 126 1088. * 3 0200 201 3105. I 3 2045 276 480.
1245 52 97. I 2 0730 127 1099. I 3 0215 202 2886. I 3 2100 277 468.

1 1300 53 105. I 2 0745 128 1103. I 3 0230 203 2736. I 3 2115 278 460.
1 1315 54 112. I 2 0800 129 1107. I 3 0245 204 2629. I 3 2130 279 454.
1 1330 55 116. I 2 0815 130 1116. I 3 \i-- 0300 205 2555. * 3 2145 280 450.
1 1345 56 120. I 2 0830 131 1133. I 3 0315 206 2442. I 3 2200 281 447.
1 1400 57 124. I 2 0845 132 1151. I 3 0330 207 2219. I 3 2215 282 450.
1 1415 58 131. I 2 0900 133 1167. I 3 0345 208 1987. * 3 2230 283 462.
1 1430 59 142. I 2 0915 134 1191. * 3 0400 209 1818. I 3 2245 284 477.
1 1445 60 154. I 2 0930 135 1238. I 3 0415 210 1702. I 3 2300 285 4B8.
1 lS00 . 61 165. I 2 0945 136 1289. I 3 0430 211 1609. I 3 2315 286 4B9.
1 1515 62 180. I 2 1000 137 1327. I 3 0445 212 1538. I 3 2330 287 4BO.
1 1530 63 206. I 2 1015 138 1354. I 3 *0500 213 1488. * 3 2345 28B 467.
1 1545 64 235. I 2 1030 139 1375. I 3 0515 214 1460. I 4 0000 2B9 457.
1 1600 65 259. I 2 1045 140 1391. I 3 0530 215 1451. I 4 0015 290 436.
1 1615 66 279. * 2 1100 141 1404. I 3 0545 216 1451. I 4 0030 291 3B9.
1 1630 67 297. I 2 1115 142 1414. I 3 0600 217 1451. I 4 0045 292 338.
1 1645 68 312. I 2 1130 143 1423. I 3 0615 218 1418. * 4 0100 293 301.
1 1700 69 327. I 2 1145 144 1431. I 3 0630 219 1319. I 4 0115 294 277.
1 1715 70 340. I 2 1200 145 1438. * 3 0645 220 1208. I 4 0130 295 260.
1 1730 71 353. I 2 1215 146 1445. I 3 0700 221 1127. I 4 0145 296 247.
1 1745 72 366. f 2 1230 147 1451. f 3 0715 222 1075. f 4 0200 297 239.
1 1800 73 378. I 2 1245 148 1457. I 3 0730 223 1038. I 4 0215 298- 233.
1 1815 74 390. I 2 1300 149 1463. I 3 0745 224 1012. I 4 0230 299 229.
1 1830 75 402. I 2 1315 ISO 1468. I 3 0800 225 994. I 4 0245 300 226.

f * I

lIIIIf"""""""""""""""""""""""""'"""""""""""""""""""""""""""",.""""""",.,
KFUll TIME I'VtXIMlt1 AVERAGE FUll

6-HR 24-HR 72-HR 74.75-HR
+ (CFS) (HR)

(CFS)
+ 11883. 48.00 8349. 3577. 1519. 1463.

(INCHES) 3.496 5.993 7.635 7.635



CUHULATIVE AREA = 22.20 sa HI

~ III fff III IfI Iff Iff III Ilf III Ilf Iff III III III III fll IfI fll III III fll III 11* III III III III III III III III III

******ffl**l**
I 1

147 KK I SBFRS I

I I

****111****1**

148 KO OUTPUT CtMROL VARIABLES
IPRNT 2 PRINT CtMROL
IPLOT 2 PLOT CtMROL
aSCAL 0• HYDROGRAPH PLOT SCALE

PRINClLAL &EMERGENCY SPILLWAY IS 1-10'X 8' CBC
INVERT= 1176.9 AND CREST OF DAtI = 1193.0
DISCHARGE AT ELE. 1193.0 = 1315.0 CFS

152 RS

154 SE

155 SG

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 1 NUM8ER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION

X .00 WORKING RAND DCOEFFICIENT

STORAGE .0 21.0 108.1 327.3 699.7 1281.9 2199.8 3514.2 5292.1 7585.6

ELEVATION 1175.00 1178.10 1179.50 1181.50 1183.50 1185.50 1187.50 1189.50 1191.50 1193.50

DISCHARGE O. 10. 60. 230. . 470. 700 • 900. 1080. 1210. 1350.

156 ST TOP OF DAM
TOPEL

DAHWID
COGD
EXPO

1193.00 ELEVATION AT TOP OF DAtI
16185.00 DAM WIDTH

2.67 WEIR COEFFICIENT
1.50 EXPONENT OF HEAD

Iff

1I1I1I1111I1111111111I1111111I111111111IIIII1IIIIIIIIIIIIIIIIIIIIIIIIIII1IIIIIIIIIIIIIIIIIIII1I1111II1II1111I11II1111I11I1111111111

HYDROGRAPH AT STATION SBFRS

1II111111I111111111I1111I1II1I1III1I1IIII1IIIIIIIIIIII1IIIIIIIIIIIIIIIflfllllflllllllllllllllllllll**I*11111111I1111111111111111111
I I

DA HON HRtflORD OUTFLW STORAGE STAGE I DA HON HRNN ORD OUTFLW STORAGE STAGE I DA HON HRtfl ORD OUTFLW STORAGE STAGE
I I

1 0000 1 O. .0 1175.0 I 2 0100 101 221. 315.2 1181.4 I 3 0200 201 1234. 5688.5 1191.8

~
0015 2 O. .0 1175.0 I 2 0115 102 227. 323.4 1181.5 I 3 0215 202 1236. 5724.9 1191.9
0030 3 O. .0 1175.0 I 2 0130 103 233. 331.6 1181.5 I 3 0230 203 1238. 5757.4 1191.9
0045 4 O. .0 1175.01 2 0145 104 238. 339.7 1181.6 I 3 0245 204 1240. 5787.2 1191.9
0100 5 O. .0 1175.0 I 2 0200 105 243. 347.9 1181.6 I 3 0300 205 1242. 5815.1 1192.0
0115 6 O. .0 1175.0 1 2 0215 106 249. 356.0 1181.7 I 3 0315 206 1244. 5841.0 1192.0
0130 7 O. .0 1175.0 I 2 0230 107 254. 364.1 1181.7 I 3 0330 207 1245. 5863.4 1192.0
0145 8 O. .0 1175.0 I 2 0245 108 259. 372.3 1181.7 I 3 0345 208 1246. 5881.2 1192.0
0200 9 O. .0 1175.0 I 2 0300 109 264. 380.4 1181.8 I 3 0400 209 1247. 5894.7 1192.0



..... ..- .. • w .... I 'oJ. oJ - .. 'I"".'" 4.lU .. I'll • vOO.ll lHU.O,l( ~ U,J.I 'JU !L" • .llU.I., l17£.U

1 0230 11 O. •0 1175.0 f 2 0330 111 275• 397.3 1181.9 1 3 0430 211 1248. 5913.8 1192.0
1 0245 12 O. .0 1175.0 1 2 0345 112 281. 406.6 1181.9 1 3 0445 212 1248. 5920.5 1192.0
1 0300 13 O. .0 1175.0 1 2 0400 113 288. 416.6 1182.0 f 3 0500 213 1249. 5925.9 1192.1
1 0315 14 O. .0 1175.0 f 2 0415 114 294. 427.1 1182.0 f 3 0515 214 1249. 5930.6 1192.1
1 0330 15 O. .0 1175.0 f 2 0430 115 301. 438.0 1182.1 1 3 0530 215 1249. 5934.8 1192.1
1 0345 16 O. .0 1175.0 1 2 0445 116 309. 449.4 1182.2 f 3 0545 216 1249. 5939.0 1192.1

• 0400 17 O• .0 1175.0 f 2 0500 117 316. 461.1 1182.2 f 3 0600 217 1250. 5943.2 1192.1
0415 18 O. .0 1175.0 f 2 0515 118 324. 472.9 1182.3 f 3 0615 218 1250. 5946.9 1192.1

1 0430 19 O. .0 1175.0 f 2 0530 119 331. 484.8 1182.3 * 3 0630 219 1250. 5949.3 1192.1
1 0445 20 O. .0 1175.0 f 2 0545 120 339. 496.5 1182.4 f 3 0645 220 1250. 5949.6 1192.1
1 0500 21 O. .0 1175.0 f 2 0600 121 346. 507.9 1182.5 f 3 0700 221 1250. 5947.9 1192.1
1 0515 22 O. .0 1175.0 f 2 0615 122 354. 519.4 1182.5 f 3 0715 222 1250. 5944.8 1192.1
1 0530 23 O. .0 1175.0 f 2 0630 123 362. 531.5 1182.6 1 3 0730 223 1250. 5940.8 1192.1
I 0545 24 O. .0 1175.0 f 2 0645 124 370. 544.4 1182.7 f 3 0745 224 1249. 5936.2 1192.1
1 0600 25 O. .0 1175.0 f 2 0700 125 379. 558.2 1182.7 1 3 0800 225 1249. 5931.1 1192.1
I 0615 26 O. .0 1175.0 f 2 0715 126 388. 572.5 1182.8 f 3 0815 226 1249. 5925.8 1192.1
1 0630 27 O. .0 1175.0 * 2 0730 127 397. 587.0 1182.9 f 3 0830 227 1248. 5920.2 1192.0
I 0645 28 O. .0 1175.0 * 2 0745 128 407. 601.4 1183.0 f 3 0845 228 1248. 5914.5 1192.0
1 0700 29 O. .0 1175.0 * 2 0800 129 416. 615.7 1183.0 * 3 0900 229 1248. 5908.7 1192.0
1 0715 30 O. .0 1175.0 I 2 0815 130 425. 630.0 1183.1 1 3 0915 230 1247. 5902.9 1192.0
1 0730 31 O. .1 1175.0 * 2 0830 131 434. 644.3 1183.2 1 3 0930 231 1247. 5897.0 1192.0
1 0745 32 O. .1 1175.0 * 2 0845 132 444. 658.7 1183.3 * 3 0945 232 1247. 5891.0 1192.0
1 0800 33 O. .1 1175.0 1 2 0900 133 453. 673.3 1183.4 * 3 1000 233 1246. 5884.9 1192.0
1 0815 34 O. .1 1175.0 * 2 0915 134 463. 688.2 1183.4 * 3 lOIS 234 1246. 5878.9 1192.0
1 0830 35 O. .2 1175.0 1 2 0930 135 472. 703.6 1183.5 1 3 1030 235 1245. 5872.9 1192.0
1 0845 36 O. .2 1175.0 I 2 0945 136 478. 719.9 1183.6 1 3 1045 236 1245. 5866.9 1192.0
1 0900 37 O. .3 1175.0 1 2 1000 137 485. 737.0 1183.6 1 3 1100 237 1245. 5860.9 1192.0

'1 0915 38 O. .3 1175.0 1 2 lOIS 138 492. 754.6 1183.7 * 3 . 1115 238 1244. 5854.8 1192.0
1 0930 39 O. .4 1175.1 1 2 1030 139 499. 772.6 1183.8 * 3 1130 239 1244. 5848.8 1192.0
1 0945 40 O. .6 1175.1 1 2 1045 140 506. 790.8 1183.8 * 3 1145 240 1244. 5842.8 1192.0
1 1000 41 O. .9 1175.1 1 2 1100 141 513. 809.1 1183.9·1 3 1200 241 1243. 5836.8 1192.0

~
1015 42 1. 1.3 1175.2 1 2 1115 142 521. 827.6 1183.9 1 3 1215 242 1243. 5830.8 1192.0
1030 43 1. 1.8 1175.3 * 2 1130 143 528. 846.0 1184.0 * 3 1230 243 1243. 5824.7 1192.0
1045 44 1. 2.4 1175.3 f 2 1145 144 535. 864.5 1184.1 * 3 1245 244 1242. 5818.7 1192.0

1 1100 45 1. 3.1 1175.5 * 2 1200 145 542. 883.1 1184.1 * 3 1300 245 1242. 5812.7 1192.0
I 1115 46 2. 3.9 1175.6 * 2 1215 146 550. 901.6 1184.2 * 3 1315 246 1241. 5806.7 1191.9
1 1130 47 2. 4.8 1175.7 1 2 1230 147 557. 920.1 1184.3 1 3 1330 247 1241. 5800.7 1191.9
1 1145 48 3. 6.0 1175.9 1 2 1245 148 564. 938.5 1184.3 * 3 1345 248 1241. 5794.6 1191.9
1 1200 49 3. 7.3 1176.1 * 2 1300 149 572. 956.9 1184.4 * 3 1400 249 1240. 5788.6 1191.9
1 1215 50 4. 8.7 1176.3 * 2 1315 ISO 579. 975.3 1184.4 I 3 1415 250 1240. 5782.6 1191.9
I 1230 51 5. 10.4 1176.5 * 2 1330 151 586. 993.6 1184.5 * 3 1430 251 1240. 5776.6 1191.9
1 1245 52 6. 12.2 1176.8 * 2 1345 152 593. 1011.9 1184.6 * 3 1445 252 1239. 5770.6 1191.9
1 1300 53 7. 14.2 1177.1 * 2 1400 153 601. 1030.2 1184.6 f 3 1500 253 1239. 5764.5 1191.9
I 1315 54 8. 16.2 1177.4 * 2 1415 154 608. 1048.4 1184.7 * 3 1515 254 1238. 5758.4 1191.9
1 1330 55 9. 18.4 1177.7 I 2 1430 155 615. 1066.6 1184.8 I 3 1530 255 1238. 5751.7 1191.9
1 1345 56 10. 20.7 1178.1 * 2 1445 156 622. 1084.7 1184.8 I 3 1545 256 1238. 5744.0 1191.9
1 1400 57 11. 23.0 1178.1 * 2 1500 157 629. 1102.7 1184.9 I 3 1600 257 1237. 5735.4 1191.9
1 1415 58 13. 25.4 1178.2 I 2 1515 158 637. 1121.8 1184.9 I 3 1615 258 1237. 5726.3 1191.9
1 1430 59 14. 27.9 1178.2 I 2 1530 159 646. 1144.9 1185.0 I 3 1630 259 1236. 5716.7 1191.9
1 1445 60 16. 30.7 1178.3 I 2 1545 160 658. 1174.6 1185.1 I 3 1645 26& 1235. 5706.3 1191.9
I 1500 61 17. 33.6 1178.3 I 2 1600 161 672. 1210.1 1185.3 I 3 1700 261 1235. 5695.5 1191.9
1 1515 62 19. 36.8 1178.4 I 2 1615 162 687. 1249.6 1185.4 I 3 1715 262 1234. 5684.5 1191.8
1 1530 63 21. 40.4 1178.4 I 2 1630 163 702. 1292.2 1185.5 I 3 1730 263 1233. 5673.4 1191.8
1 1545 64 23. 44.5 1178.5 I 2 1645 164 712. 1336.9 1185.6 I 3 1745 264 1233. 5662.5 1191.8
1 1600 65 26. 49.1 1178.6 I 2 1700 165 722. 1383.2 1185.7 f 3 1800 265 1232. 5651.9 1191.8
1 1615 66 29. 54.1 1178.6 I 2 1715 166 732. 1430.6 1185.8 I 3 1815 266 1231. 5641.1 1191.8
1 1630 67 32. 59.4 1178.7 I 2 1730 167 743. 1478.5 1185.9 I 3 1830 267 1231. 5629.6 1191.8

• 1645 68 35. 65.0 1178.8 I 2 1745 168 753. 1526.6 1186.0 I 3 1845 268 1230. 5617.0 1191.8
1700 69 39. 70.9 1178.9 1 2 1800 169 764. 1574.8 1186.1 1 3 1900 269 1229. 5603.3 1191.8

1 1715 70 42. 76.9 1179.0 * 2 1815 170 775. 1624.8 1186.2 1 3 1915 270 1228. 5588.9 1191.8
1 1730 71 46. 83.2 1179.1 I 2 1830 171 787. 1681.9 1186.4 * 3 1930 271 1227. 5574.2 1191.7
1 1745 72 49. 89.6 1179.2 1 2 1845 172 802. 1749.9 1186.5 1 3 1945 272 1226. 5559.3 1191.7
1 1800 73 53. 96.2 1179.3 * 2 1900 173 819. 1827.9 1186.7 * 3 2000 273 1225. 5544.6 1191.7
1 1815 74 57. 103.0 1179.4 f 2 1915 174 837. 1912.8 1186.9 * 3 2015 274 1225. 5529.9 1191.7
1 1830 75 61. 109.9 1179.5 1 2 1930 175 857. 2002.4 1187.1 f 3 2030 275 1224. 5515.0 1191.7



1 1906 77 72. 124.2 1179.6 f 2 2000 177 898. 2189.0 1187.5 f 3 2100 277 1222. 5484.3 1191.7
1 1915 78 78. 131.5 1179.7 I 2 2015 178 912. 2285.2 1187.6 I 3 2115 278 1221. 5468.6 1191.7
1 1930 79 84. 139.0 1179.8 I 2 2030 179 925. 2382.5 1187.8 f 3 2130 279 1220. 5452.8 1191.6
1 1945 86 90. 146.5 1179.9 I 2 2045 180 938. 2480.3 1187.9 I 3 2145 280 1219. 5437.0 1191.6
1 2000 81 96. 154.1 1179.9 I 2 _=_2100 181 952. 2578.7 1188.1 I 3 2200 281 1218. 5421.0 1191.6
1 2015 82 102. 161.7 1180.0 f 2 2115 182 966. 2681.5 1188.2 I 3 2215 282 1217. 5405.1 1191.6

• 2030 83 108. 169.5 1180.1 I 2 2130 183 982 • 2801.4 1188.4 I 3 2230 283 1216. 5389.4 1191.6
2045 84 114. 177.3 1180.1 f 2 2145 184 1002. 2948.0 1188.6 f 3 2245 284 1215. 5374.0 1191.6
2100 85 120. 185.2 1180.2 I 2 2200 185 1026. 3118.7 1188.9 I 3 2300 285 1214. 5358.9 1191.6

1 2115 86 126. 193.1 1180.3 f 2 2215 186 1052. 3306.2 1189.2 ! 3 2315 286 1213. 5343.9 1191.5
1 2130 87 132. 201.0 1180.3 I 2 2230 187 1079. 3504.3 1189.5 I 3 2330 287 1212. 5328.9 1191.5
1 2145 88 138. 209.1 1180.4 I 2 2245 188 1094. 3710.4 1189.7 f 3 2345 288 1211. 5313.7 1191.5
1 2200 89 145. 217.1 1180.5 I 2 2300 189 1110. 3921.7 1190.0 I 4 0000 289 1210. 5298.1 1191.5
1 2215 90 151. 225.2 1180.6 f 2 2315 190 1126. 4136.5 1190.2 I 4 0015 290 1209. 5282.3 1191.5
1 2230 91 157. 233.3 1180.6 I 2 2330 191 1141. 4354.0 1190.4 I 4 0030 291 1208. 5265.8 1191.5
1 2245 92 163. 241.5 1180.7 I 2 2345 192 1157. 4573.3 1190.7 I 4 0045 292 1207. 5248.4 1191.5
1 2300 93 170. 249.6 1180.8 I 3 0000 193 1174. 4794.0 1190.9 I 4 0100 293 1205. 5230.0 1191.4
1 2315 94 176. 257.8 1180.9 I 3 0015 194 1189. 5008.9 1191.2 I 4 0115 294 1204. 5211.1 1191.4
1 2330 95 182. 266.0 1180.9 I 3 0030 195 1203. 5196.8 1191.4 I 4 0130 295 1203. 5191.8 1191.4
1 2345 96 189. 274.3 1181.0 I 3 0045 196 1213. 5343.1 1191.5 I 4 0145 296 1201. 5172.2 1191.4
2 0000 97 195. 282.5 1181.1 I 3 0100 197 1220. 5451.0 1191.6 f 4 0200 297 1200. 5152.4 1191.3
2 0015 98 202. 290.7 1181.2 I 3 0115 198 1225. 5532.2 1191.7 * 4 0215 298 1198. 5132.6 1191.3
2 0030 99 208. 298.9 1181.2 I 3 0130 199 1229. 5595.6 1191.8 I 4 0230 299 1197. 5112.6 1191.3
2 0045 100 214. 307.1 1181.3 I 3 0145 200 1232. 5646.4 1191.8 f 4 0245 300 1195. 5092.7 1191.3

I *!!II!lllflllllfllllflfl!!!!!f!llffll!I!II!IIII!lllf!!!ill!lllflll!I!!ffl!lllflff!!!!II!!!!!!I!llfffl!f!!!f!!!1!!III!!!!ff!f!lfflff!

PEAK OUTFlW IS 1250. AT TIME 54.75 HOURS

PEAK FLW TIME IW<IMtJ1 AVERAGE FLWe FS)
6-HR 24-HR 72-HR 74.75-HR

(HR)
(CFS)

+ 1250. 54.75 1249. 1236. 663. 639.
(INCHES) .523 2.070 3.332 3.332

(AC-FT) 619. 2451: 3945. 3945.

PEAK STORAGE TIME IW<IMtJ1 AVERAGE STORAGE
6-HR 24-HR 72-HR 74.75-HR

+ (AC-FT) (HR)
5950. 54.75 5925. 5717. 2539. 2446.

PEAK STAGE TINE IW<IMtJ1 AVERAGE STAGE
6-HR 24-HR 72-HR 74.75-HR

+ (FEET) (HR)
1192.07 54.75 1192.05 1191.87 1185.16 1184.78

CtJ1ULATIVE AREA = 22.20 S9 MI

•



STATlIJi SBFRS

O.

0,

• •• I ••

. .....

0,

o.O.

o.o.

6000.

.. ... .

O. O.
(S) STORAGE

2000. 4000.

12000.10000.8000.
(I) INFLOW, (0) OUTFLOW
4000. 6000.2000.o.

•

O. O. o. O. O. O. O.
IIfl PER
000 11---------.---------.---------.---------.---------,---------5---------.---------.---------.---------.---------,---------.

10015 21 5
10030 31 5
10045 41 5
10100 51 5
10115 61 5
10130 71 5
10145 81 5
10200 91 5

·10215 101 5
10230 111 • • • • • . .". • , • • • • 5 •••••
10245 121 5
10300 131 5
10315 141 S
10330 151 5
10345 161 5
10400 171 S
10415 181 5
10430 191 5
10445 201 S
10500 211 • . . • .. • . • • . . .. 1 • • I • S • . , • .
10515 221 S
10530 231 S

_
45 241 S
00 251 5

615 261 S
10630 271 S
10645 281 5
10700 291 S
10715 301 S
10730 311 • • • • • • , • • • • • , • • • • 5
10745 321 S
10800 331 S
10815 341 5
10830 351 5
10845 361 S
10900 371 5
10915 381 S
10930 391 S
10945 401 S
11000 411 • • • • • • • • • • • • • • • • • • • • • •••• S •••••
11015 421 S
11030 431 S
11045 441 5
11100 451 S
11115 461 S
11130 471 S
11145 481 S
11200 491 S

.~; ;~~. ................; .....
~45 521 5

11300 5301 S
11315 5401 S
11330 5501 S
11345 5601 S
11400 5701 S



11430
11445
11500
11515
11530
11545

~
600

15
630

11645
11700
11715
11730
11745
11800
11815
11830
11845
11900
11915
11930
11945
12000
12015
12030
12045
12100
12115
12130
12145
12200

.~
~5

12300
12315
12330
12345
20000
20015

• • • • • • • • • • • • • • • • • • • • • • I •••

5901
6001
6101.
6201
6301
6401
6501
6601
6701
680 1
690 1
700 1
710 1
720 1
730 1
740 1
750 1
760 1
7701
780 I
790 1
800 1
810 1
82.01
83.01
84.01
85.0 1
86.0 1
87.0 1
88.0 1
89.0 1
90.0 1
91.0.1.
92.0 1
93.0 1
94.0 1
95.0 1
96.0 I
97.0 1
98.0 1

20030 99.0 1
20045 100.0 1
20100 101.0.1.
20115 102.0 1
20130 103.0 1
20145 104.0 I
20200 105.0 1
20215 106.0 1
20230 107.0 1
20245 108.0 1
20300 109.0 1
20315 110.0 1
20330 111.0. 1
20345 112.0 1
20400 113.0 1
20415 114.0 1
20430 115. 0 1

4 5116.01
0117.01

15 118. 0 1
20530 119. 0 1
20545 120. 0 1
20600 121. 0 1
20615 122. 0 1
20630 123. 0 1

.. . . .

. . . .. . . . . ..

•••••••••••• I •••••••

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
.5
.5
.5
.5
.5
.5
.5
.5.
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5.
.5
.5
.5
.5
.5
.5
.5
.5
• 5
• 5
• S
• S
• S
• 5
• S
• 5
• S
• S
• S
• 5

5

• 5
• S
· 5
• 5
• 5
• 5
• S
• 5

.5.
5
5

.'

• 1 •••••••••••••••••••

••••• I •••••

••••••••••••••••• I •••

• •• I •••••••••••••••••

• •••••••••••• I •••••••



• ••• I •••••••••••

• •• I ••••••••••••

• • • • • • •••• I •• I ••

. . . . . . .

5
5
5
5
5
5 •
5.
5

· .5 .

5
5
5
5
5
5
5
5
5
5
5
S
5
5
5
5

.5.
5
5
S
5
5
5
5
5
5
S •••••••
5
5
5
5
5
5
5 •
5 •
S •
S ••••••
S.
5.
5
5
5
.5
.5
• 5
• 5

5
S
5

5
5
5
5
5
5

.5.

1
I

I.
• 1

...........

. . . . . . . . . . .

................
.1

.]. .

1
1
1
1
1 •
I .
I .
1 •

• 1
• •J•

1
1
1
1
I
1
1
1
I

t ,I,

1
.1

1
1
1
1
I
1
1
1
1

1
1
1
1
1
1 •
1 •

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o

20700 125. 0 1
20715 126. 0 1
20730 127. 0 1
20745 128. 0 1
20800 129. 0 1
20815 130. 0 1

_
30 131. 0 • 1 • • • • • • • • • • • •
45 132. 0 I

900 133. 0 1
20915 134. 0 1
20930 135. 0 1
20945 136. 0 I
21000 137. 0 1
21015 138. 0 I
21030 139. 0 1
21045 140. 0 1
21100 141 ••0••1••.••••
21115 142.
21130 143.
21145 144.
21200 145.
21215 146.
21230 147.
21245 148.
21300 149.
21315 150.
21330 151 ••0••1••
21345 152.
21400 153.
21415 154.
21430 155.

4 5156.
o 157.

15 158.
21530 159.
21545 160.
21600 161 •.0.
21615 162. 0
21630 163.
21645 164.
21700 165.
21715 166.
21730 167.
21745 168.
21800 169.
21815 170.
21830 171.
21845 172.
21900 173.
21915 174.
21930 175.
21945 176.
22000 177.
22015 178.
22030 179.
22045 180.
22100' 181 ••.0.

'

--5182.
o183.

145 184.
22200 185.
22215 186.
22230 187.
22245 188.
22300 189.



22330 191. . .o. · ..... · .... · .... .. . . , •1. • .... t . . . . · s . · .... · .... · ....
22345 192. 0 1. 5

- 30000 193. 0 1. S
30015 194. 0 5
30030 195. 0 S
30045 196. 0 S

t99197. 0 1 • 5
15 198. 0 5 .

130 199. 0 5 •
30145 200. 0 I 5 •

--;:,.,. 30200 201. 0 I . . ·.... · ... ·.... , ..... · .... · ... 5 • · .... · .... · ....
30215 202. 0 I 5.
30230 203. 0 I S.
30245 204. 0 I 5.
30300 205. 0 I S.
30315 206. 0 · I 5.
30330 207. 0 · I S.
30345 208. 0 I 5.
30400 209. 0 1. 5.
30415 210. 0 1. 5
30430 211. o I . · .... · .... • • I I •• · .... • • I •• · .... S · .... ••• I ••

30445 212. o I . s
30500 213. 01 S
30515 214. 01 S
30530 215. 01 5
30545 216. 01 5
30600 217. 01 5
30615 218. 01 5
30630 219. 01 S
30645 220. I 5
30700 221. 1 · .... · .... ·.... . ..... ·. . . . · .... 5 ......

415222
•

10 5
o223. 10 5

45 224. 10 S
30800 225. 10 S
30815 226. 10 5
30830 227. 10 5
30845 228. 10 S
30900 229. 10 S
30915 230. 10 S
30930 231 •• •10 ·.... · .... • •• I •• · .... · .... .5 • I •••• · .... II •••

30945 232. 10 S.
31000 233. 10 S.
31015 234. 10 S.
31030 235. 10 S.
31045 236. 10 5.
31100 237. 10 5.
31115 238. 10 S.
31130 239. 10 5.
31145 240. 10 5.
31200 241. • •10 • ·..... ·... • 11 ••• ·.... . . ... , · .... .5 • I •••• · ..... · ....
31215 242. 10 5.
31230 243. 10 S.
31245 244. 10 S.
31300 245. 10 S.
31315 246. 10 S.
31330 247 • 10 S.

• 5 248. 10 5.
o249. 10 S.

31415 250. 10 5.
31430 251. • •10 • · ..... · ... · .... • 11 •••• · .... · .... ·... .5 . I •• , • ......
31445 252. 10 S.
31500 253. 10 5.
31515 254. 10 5.
31530 255. I 0 S.



......

5.
S.
5.
S,

s
s
s
s
s
s
s
s
s
s
s
s
s
S .'
S

S
S
S
5
5

.5 ..
S
5
5
5
5
5
5

S
5
5
5
S
S
S
5
5
S

1 0
I 0
1 0
1 0

• I 0 •
I 0
1 0
1 0
1 0
I 0

1 0
1 0
I 0
I 0

o
o
o
o
o
o
o
o
o
o

.0.
o
o
o
o
o
o
o
o
o

. 0
o
o
o
o
o
o
o

31600 257.
31615 258.
31630 259.
31645 260.
31700 261.
31715 262.

41:0263.
5 264.

800 265.
31815 266.
31830 267.
31845 268.
31900 269.
31915 270.
31930 271. .1.
31945 272.
32000 273.
32015 274. I
32030 275. I
32045 276. I
32100 277. I
32115 278. I
32130 279. I
32145 280. I
32200 281. 1
32215 282. 1
32230 283. 1
32245 284. 1
32300 285. 1
32315 286. I
32330 287. 1

~
5 288. I
o289. I

015 290. 1
40030 291. I
40045 292. 1
40100 293. 1
40115 294.1
40130 295.1
40145 296.1
40200 297.1
40215 298.1
40230 299.1 0 5
40245 300.1----0---.---------.---------.---------.---------.---------.---------.---------,----5----,---------,---------.---------•

•



RlNOFF Sl.ttt\RY
Fltu IN CUBIC FEET PER SEC~D

TlI1E IN HOURS, AREA IN sa~RE HILES

• PEAK TII1E OF AVERAGE FLtu FOR I1AXII1IJ1 PERIOD BASIN I1AXIHIJ1 TIME OF
OPERATI~ STATI~ FLtu PEAK AREA STAGE I1AX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDR06RAPH AT
+ WS-5 16581. 48.00 11710. 4935. 2029. 16.01

DIVERSI~ TO
+ TO-6 4974. 48.00 3513. 1480. 609. 16.01

HYDROGRAPH AT
+ TO-7 11607. 48.00 8197. 3454. 1420. 16.01

ROUTED TO
+ CH-7 11549. 48.50 8181. 3454. 1420. 16.01

HYDROGRAPH AT
+ 145-7 33207. 48.25 23757. 10186. 4191. 33.07

2 COI1BINED AT
+ CP-2 44695. 48.25 31938. 13640. 5611. 49.08

HYDROGRAPH AT
+ TO-6 4974. 48.00 3513. 1480. 609. .00

• ROUTED TO
CH-6 4947. 48.50 3505. 1480. 609. .00

HYDROGRAPH AT
+ WS-6 5968. 48.00 4189. 1734. 709. 5.65

2 COI1BINED AT
+ CP-3 10802. 48.00 7608. 3213. 1318. 5.65

2 CtI'tBINED AT
+ CP-4 55437. 48.25 39492. 16852. 6929. 54.73

ROUTED TO
+ GRAD 55347. 48.25 39489. 15464. 6064. 54.73
+ 1398.88 48.25

DIVERSI~ TO
+ 8-12 513. 48.25 508. 494. 324. 54.73

HYDROGRAPH AT
+ OUT 54834. 48.25 38981. 14970. 5740. 54.73

HYDROGRAPH AT
+ 8-12 513. 48.25 508. 494. 324. .00

DIVERSI~ TO

• TO-12 O. 48.25 O. O. O. .00

HYDROGRAPH AT
+ TO-8 513. 48.25 508. 494. 324. .00

ROUTED TO
+ CH-8 513. 48.50 568. 494. 322. .00



WS-B 90S. 48.00 695. 280. 116. .90

2 CIJ1BINED AT
CP-5 147B. 48.00 1201. 754. 439. .90

DIVERSI~ TO

• TO-l0 739. 48.00 600. 377. 219. .90

HYDROGRAPH AT
+ TO-9 739. 48.00 600. 377. 219. .90

ROUTED TO
+ CH-9 738. 48.00 597. 377. 21B. .90

HYDROGRAPH AT
+ WS-9 1771. 48.00 1254. 504. 204. 1.67

2 CIJ1BINED AT
CP-6 2509. 48.00 1851. 871. 422. 2.57

HYDROGRAPH AT
+ TO-10 739. 48.00 600. 377. 219. .00

ROUTED TO
+ CH-10 738. 48.00 598. 377. 218. .00

HYDROGRAPH AT
WS-10 2224. 48.00 1564. 628. 252. 2.11

2 CIJ1BINED AT
+ CP-7 2962. 48.00 2160. 995. 470. 2.11

• HYDROGRAPH AT
WS-ll 6741. 48.00 4747. 1928. 782. 6.35

HYDROGRAPH AT
+ TO-12 O. .25 O. O. O. .00

ROUTED TO
+ CH-12 O. •25 O. O• O. .00

HYDROGRAPH AT
+ WS-12 6813. 48.00 4800. 2008. 810. 6.71

2 CIJ1BINED AT
+ CP-12 6813. 48.00 4800. 2008. 810. 6.71

HYDROGRAPH AT
+ WS-13 4742. 48.00 3343. 1362. 555. 4.46

5 CIJ1BINED AT
+ SBFRS 23766. 48.00 16697. 7155. 3038. 22.20

DIVERSI~ TO
+ 0.5FRS 11883. 48.00 8349. 3577. 1519. 22.20

HYDROGRAPH AT

• SBHYD 11883. 48.00 8349. 3577. 1519. 22.20

ROUTED TO
+ SBFRS 1250. 54.75 1249. 1236. 663. 22.20
+ 1192.07 54.75



SlttIARY OF DAtI ~ERTOPPlNG/BREACH ~LYSIS FOR STATI~ SBFRS

P~ 1 ••••••••••••••• INITIAL VALUE SPILLWAY CREST TOP OF DAtI
ELEWlTI~ 1175.00 1193.00 1193.00

• STORAGE O. 7012 • 7012.
OUTFLW O. 1315. 1315.

RATIO tW<IHI.t1 tW<IHI.t1 HAXIHI.t1 tW<IHI.t1 OURATI~ TIHE OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLW ~ER TOP MAX OUTFLW FAILURE

PHF W.S.ELEV ~ER DAtI AC-FT CFS HOURS HOURS HOURS

1.00 1192.07 •00 5950 • 1250. .00 54.75 .00

fff NORMAl END OF HEC-l fff

•

•



APPENDIX C

Curve Number Modification Calculation

u



CUWE:. Nlt1BEk CALCULAT I~

~TERSHED SOIL GROUP CURVE ~TERSHED WEIGHTED
Nlt1BER Nlt1BER NLNBER AREA CURVE

(SQ.MI.) NUMBER

8 2 83 0.0333 3.10
10 92 0.8667 88.60

------ -----
0.9000 91.70 92

9 2 83 0.1561 7.76
4 88 0.8896 46.88
5 83 0.6243 31.03

------ -----
1 .6700 85.70 86

10 2 83 0.2641 10.39
4 88 0.2641 11 .01
5 83 1 .5818 62.22

------ -----
2.1100 83.63 84

11 2 83 3.5154 45.95
10 92 2.8346 41 .07

------ -----
6.3500 87.02 87

12 1 83 4.1563 51.41
2 83 o . 1908 2.36
4 88 1 .7088 22.41
5 83 0.2589 3.20

10 92 0.3952 5.42
------ -----

6.7100 84.80 85

JOB NO.: CARTER = 016-83394-02
FDCMC = FDC-88-66

CALC. BY ,/~ .///.,',
CHE:.CK BY , '-.->



APPENDIX D

Time of Concentration and Lag Time
Calculation



• TIME OF CONCENTRATION

AND

TIME OF LAG CALCULATION

COMPUTE TIME OF CI~!CENTRATION (Tc) AND TIME OF LAG (TL) FOR GIVEN
WATERSHED AREAS:

1) HQFRS WATERSHED AREAS
2) SBFRS WATERSHED AREAS

PROCEDURE:

3) ASS~1E BANK-FULL CONDITIrn~S:

A) d = l' ~ SLOPE> 3%
B) d = 2' ~ SLOPE <: 3%•

TYPICAL SECTION FOR
SLOPES <: 1 O~,,: •

2) FOR SLOPES> 10% USE

" N ~tO.0:35 /
1:1~

~30 "----01

" N ~tO .. 0_5_ /
1:1~

~5···---";

1 : 1

1 : 1

4) BREAK EACH AREA INTO REACHES WITH UNIFORM SLOPES.
WHERE REACH LENGTHS (L) ARE SET ~ 200' INTERVALS.

5) SOLVE FOR VELOCITY USING t~ING EQUATION:
2/3 1/2

V = 1.486 * R * S

N

•

L
6) SOLVE FOR Tc: Tc = ---------

J....J * 3600

7) SOLVE FOR TL = Tc * 0.6

JOB NO.: CARTER = 016-83394-02
FDCMC = FDC-88-66

ASSUME:
Tc > 0.01

CALC. BY B.Wm
CHECK BY ,r:r;



• TIM~ OF CONCENTRATION

AND

TIME OF LAG CALCULA1ION

WSD ELE~)ATI ON REACH SLOPE ~") Tc TOTAL
NO. FROt1 TO LENGTH TL

(FT) (_/0. (FPS::' (HRS. ::. (HRS. )".l'. }

-----------------------------------------------------------

1 2400 2200 9000 ? .-,,-, 9 .3 0.27__ L:..L

2200 2000 11000 1 .82 8.5 0.36
2000 1800 11250 1 .78 8.4 0.37
1800 1600 15000 1 .33 7.2 0.58
1600 1400 23500 0.85 5.8 1 .13

2.71 1 .63

2 2800 2600 600 33.33 14.4 0.01
2600 2400 4250 4.71 ~3. 9 0.13
2400 2200 10000 2.00 8.9 0.31
2200 2000 10500 1 . '7'0 8.15 0.34

• 2000 1800 12250 1 .63 8.0 0.43
1800 1600 14500 1 .38 7 .4 0.54
1600 1400 19000 1.05 6.4 0.82

2.58 1 .55

3 2800 2600 800 25.00 12.4 0.02
2600 2400 1700 11 .76 8.5 0.06
2400 2200 500 40.00 15.7 0.01
2200 2000 3500 5.71 17'.8 (1.10
2000 1800 4000 5.00 9.1 o. 12
1800 1600 8000 2.50 "'7' · '? (I "-;.-;,

• .L.._

1600 1400 9500 2. 11 9 · 1 o ,.,0.-,
0.82 0.49

4 2800 2600 300 66.67 20.3 0.01
2600 2400 500 40.00 15.7 0.01
2400 2200 1000 20.00 11 • 1 0.03
2200 2000 3000 6.67 10.6 0.08
2000 1800 7500 2.67 10.3 0.20
1800 1600 12500 1 .60 7.'? 0.44
1600 1400 15500 1.29 7.1 o .61

1 .38 0.83

• 5 2800 2600 600 33.33 14.4 0.01
2600 2400 2200 '7' .09 12. :3 0.05
2400 2200 4000 5.00 9 · 1 0.12
2200 2000 '7'000 2.22 9.:3 0.27
2000 1800 12500 1 .60 7 .9 0.44
1800 1600 20500 0.98 6.2 (1.17'2

1. 81 1 .09



• 6 2000 1800 1000 20.00 11 • 1 0.03
1800 1600 14000 1 .43 7 c- 0.52I ••_1

1600 1400 18500 1 .08 6.5 0.79
1 . :::4 0.80

7 3000 2800 500 40.00 15.7 0.01
2800 2600 1000 20.00 11 . 1 0.03
2600 2400 1500 13.3:3 '? . 1 0.05
2400 2200 :3800 5.36 -;:'.4 O. 11
2200 2000 5000 4.00 8 0";1 0.17.-
2000 1800 16500 1 .21 6.9 0.66
1800 1600 15000 1 .3:3 7 0";1 0.58.-
1600 1400 17500 1 . 14 6.7 0.73

2.34 1 .40

8 2200 2000 500 40.00 15.7 0.01
2000 1800 300 66.67 20.3 0.01
1800 1600 300 66.67 20.3 0.01
1600 1400 600 33.33 14.4 o .01
1400 1310 8000 1 .13 6.7 o .3:3

0.37 0.22

• '? 1310 11 '?O 13750 0.87 5.'? 0.65 0.3'?

10* 1300 1190 11250 0.98 4.1 0.76 0.46

11 * 2800 2000 1500 53.33 18.2 0.02
2000 1800 600 3:3.33 14.4 0.01
1800 1600 1300 15.38 9.8 0.04
1600 1400 2500 8.00 11 .6 0.06
1400 1200 10000 2.00 5.8 0.48
1200 1180 :3200 0.63 3.2 0.28

0.8'? 0.53

12 1370 1240 15500 0.84 5.8 0.74
1240 1170 17000 0.41 4.0 1 .18

1 . '?2 1 .15

1:3 2000 1600 600 66.67 20.3 0.01
1600 1400 2000 10.00 7.'? 0.07
1400 1200 10000 2.00 8.'? 0.31
1200 1170 7500 0.40 4.0 o CO?.oJ_

0.'?1 0.55

• * USE.d = 1 '

JOB NO. : CARTER = 016-83394-02 CALC. BY 131,1///1
FDCMC = FDC-88-66 CHECk BY /t:r;;
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APPENDIX E

Probable Maximum precipitation Calculations



• ONE HOUR INCREMENT
OF

72-HOUR PMP

HOUR TOlAL HOUR TOTAL HOUR TOTAL
RAINFALL RAINFALL RAINFALL

( INCH) (RAIN) (RAIN)
------------------------------------------------------------

1 0.03 25 1 .70 49 13.00
2 0.07 26 1.80 50 13.30
3 0.10 27 1 .90 51 13.60
4 0.13 28 2.03 52 13.77
5 0.17 29 2.17 53 13.93
6 0.20 30 2.30 54 14.11
7 0.23 31 2.47 55 14.20
8 0.27 32 2.63 56 14.30
9 0.30 33 2.80 57 14.40

10 0.37 34 3.00 58 14.50
11 0.43 35 3.20 59 14.60
12 0.50 36 3.40 60 14.70
13 0.57 37 3.60 61 14.80
14 0.63 38 3.80 62 14.90

• 15 0.70 39 4.00 63 15.00
16 0.80 40 4.43 64 15.07
17 1 .90 41 4.87 65 15.13
18 1.00 42 5.30 66 15.20
19 1 .10 43 6.10 67 15.23
20 1.20 44 6.90 68 15.27
21 1 .30 45 7.70 69 15.30
22 1.40 46 9.37 70 15.33
23 1 .50 47 11 .03 71 15.37
24 1.60 48 12.70 72 15.40

•

JOB NO.: CARTER = 016-83394-02
FDCMC = FDC-88-66

CALC. BY /~;V#/

CHECK BY .eT5
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Table 6.l.--General-storm PMP computations for the Colorado River and Great
basin•

150

Job No. 016.83394.02
FeD-S8-66

computed by t .!\ti- ........-'-'----checked by J5u ri'i

DrainageHarguahala &Saddleback FRS Area 180.22

Latitude 330 37 1
, Longitudel130 08 i of basin center

Month August

Duration (hrs)
6 12 18 24 48 72

8--5.-l..Q....2J.Q•..2J L2. .lli<J_13 •5 in. (mm)

•

A. Convergence PMP

1. Drainage average value from
one of figures 2.5 to 2.16 13.5 in. (mm)

2. Reduction for barrier-
elevation [fig. 2.18] 8.5-.%

3. Barrier-elevation reduced
PMP [step 1 X step 2] 11. 5in. (mm)

4. Durational variation
[figs. 2.25 to 2.27
and table 2.7]. 7.!-~~lQ9J..!:.2~7%

5. Convergence PMP for indicated
durations [steps 3 X 4]

6. Incremental 10 mi2 (26 km2)
PMP ~successive subtraction
in step 5]

7. Areal reduction [select from
figs. 2.28 and 2.29]

8. Areally reduced PMP [step 6 X
step 7]

li9.L li..9...8J illL J..Q.O %

9. Drainage average PMP [accumulat~d

values of step 8] 6.46 8.01-..Jh68 9.27 10.6.7 11.27 in. (mm)

B. Orographic PMP

~1.&-2~ 2.5 3.6~1 in. (mm)

l.

2.

3.

4.

Drainage average orographic index from figure 3.lla to d.

Areal reduction [figure 3.20] 93 %

Adjustment for month [one of 100
figs. 3.12 to 3.17] %

Area11y and seasonally adjusted
PMP [steps 1 X 2 X 3] 2~in. (mm)

5. Durational variation [table
3·fl

6. Orographic PMP for given dur
ations [steps 4 X 5]

C. Total PMP

•
1

2.

3.

Add steps A9 and B6

PMP for other durations from smooth curve fitted to ?lot of computed data.

Comparison with local-storm p~ (see 3ec. 6.3).



• 72-HOUR PMP
FOR

HQFRS AND SBFRS

RAINFALL DISTRIBUTION MASS CURVE
------------------------- -----------------------
RATING HOUR INCREMENTAL HOUR INCREMENTAL TOTAL

RAINFALL I-<AINFALL I-<AINFALL
( INCH) ( INCH)

1 48 5.0 3 0.1 o. 1
2 45 2.4 6 o. 1 0.2
3 42 1 .3 9 0.1 0.3
4 51 0.9 12 0.2 0.5
5 39 0.6 15 0.2 0.7
6 36 0.6 18 0.3 1.0
7 54 0.5 21 0.3 1.3
8 33 0.5 24 0.3 1 .6
9 30 0.4 27 0.3 1.9

10 57 0.3 30 0.4 2.3
11 27 0.3 33 0.5 2.8
12 24 0.3 36 0.6 3.4

• 13 60 0.3 39 0.6 4.0
14 21 0.3 42 1 .3 5.3
15 18 0.3 45 2.4 7.7
16 63 0.3 48 5.0 12.7 '
17 15 0.2 51 0.9 13.6
18 12 0.2 54 0.5 14.1
19 66 0.2 57 0.3 14.4
20 9 o•1 60 0.3 14.7
21 6 0.1 63 0.3 15.0
22 69 0.1 66 0.2 15.2
23 3 0.1 69 0.1 15.3
24 24 o. 1 72 0.1 15.4

•

JOB NO.: CARTER = 016-83394-02
FDCHC = FDC-88-66

CALC. BY 1<:1<//#
CHECK BY ,.<;.>
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Figure 2.12.--1000-mb (100-kPa) 24-hr convergence PMP (inches) for 10 mi2

(26 7<m 2) for August. Va~ues in parent;'.eses are limiting vaZues and
are to faaiZitate extrapolation beyond the indicated gradient.
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Figure 2.18.--Peraent of 1000-mb {100-kPaJ aonvergenae PMP resuZting
from effective eZevation and barrier aonsideratidrfs. IsoZines drawn
for every five peraent.

•

37



•

•

48

DISTANCE SCALE
o 100 200 300 MI-
I 'i! i I J! \ '

o 200 400 KM.

May

DISTANCE SCALE
o 100 200 300 MI.
I !,,' I

o 200 i 400 KM.

110'
I

. - -40'

1:Z0'

·IS91rr
l
--........;.,

I

40!.. i

60 I

DISTANCE SCALE
o 100 200 300 MI-
~"\'o 200 i 400 KM.

June

DISTANCE SCALE
o 100 200 300 M .
I " ' I 'o 200 400 KM.

11 O'
I

I
110'

*

•
JuLy August

Figure 2. 26.--RegionaL variation of 6/24-hr ratios by month (percent).
VaLues in parentheses are Limiting vaLues and are to faciLitate
extrapoLation beyond the indicated gradient.
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Table 3.9.--Durational variation of orographic PMP

Latitude
oN

42
41
40
39
38
37
36
35
34
33
32
31

Percent of 24-hr value

6 hr 12 18 24 48 72

28 55 79 100 161 190
29 56 79 100 160 189
30 57 80 100 159 187
30 57 80 100 157 185
31 58 81 100 155 182
32 59 81 100 152 177
33 60 82 100 149 172
34 61 82 100 146 167
35 62 83 100 143 162
36 63 84 100 139 157
37 64 84 100 135 152
39 66 85 100 132 146

•

•

4. LOCAL-STORM PMP FOR THE SOUTHWESTERN REGION AND CALIFORNIA

4.1 Introduction

This chapter provides generalized estimates of local or thunderstorm prob
able maximum precipitation. By "generalized" is meant that mapped values are
given from which estimates of PMP may be determined for any selected drainage.

4.1.1 Region of Interest

Local-storm PMP was not included in the "Interim Report, Probable Maximum
Precipitation in California" (HMR No. 36). During the formulation of the
present study, we decided that the local-storm part of the study should in
clude California west of the Sierra Nevada. It was also noted that PMP for
summer thunderstorms was not considered west of the Cascade Divide in the
Northwestern Region (HMR No. 43). As stated in the latter report, "No summer
thunderstorms have been reported there (west of the Divide) of an intensity
of those to the east, for which the moisture source is often the Gulf of
Mexico or Gulf of California. The Cascade Divide offers an additional bar
rier to such moisture inflows to coastal areas where, in addition, the
Pacific Ocean to the west has a stabilizing influence on the air to hinder
the occurrence of -intense summer local storms." Therefore, it was necessary
to establish some continuation of the Cascade Divide into California so that
the local-storm PMP definition would have continuity between the two regions.

The stabilizing influence of the Pacific air is at times interrupted by the
warm moist tropical air from the south pushing into California, although it
is difficult to determine where the limit of southerly flow occurs. General
storms having the tropical characteristic of excessive thunderstorm rains are
observed as far north as the northern end of the Sacramento Valley. Thus, a
northern boundary has been selected for this study, excluding that portion of
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dauhaving limited areal coverage. 5 I

r a. General-type storm.-Figure 17 shows
probable maximum 6-hour point general-type
storm values for areas of the United States
west of the 1050 meridian. This chart is based
on the results of approximately 330 design
storm analyses prepared by the Bureau of
Reclamation for specific drainage basins west
of the 1050 meridian, as well as consideration of
numerous design storm analyses made by the
Special Studies and Hydrometeorological
Branches of the National Weather Service.
The variable topography of this part of the
United States greatly influences the storm po
tential and permits only limited transposition
of storms. These point storm values can be
applied to areas up to 1,000 square miles by use
of the curves presented on figure 19. The 6
hour general-type storm values can be extended
for longer duration periods by multiplying the
6-hour value by the appropriate factor shown
in table 1. Values for duration of less than 6
hours can be obtained from the appropriate
curve of figure 18.
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•
HG!FRS

15 MINUTE TOTAL
INCREMENT RAINFALL

6-HOUR Pto1P
FOR

HG!FRS AND ~3BFRS

SBFRS

15 MINUTE TOTAL
INCREMENT RAINFALL

0115 0.00 0100 0.00
0115 0.14 0: 15 0.13
0130 0.29 0:30 0.23
0145 0.43 0145 O. :35
1 100 0.60 1 : 00 0.50
1:15 0.78 1115 0.65
1 : 30 0.95 1 130 0.85
1 : 45 1 .12 1 : 45 1 . 10
2100 1 .50 2 00 1 .50
2: 15 4.30 2 15 4.70
21 :30 5.60 OJ :30 6.20.l..

2145 6.30 OJ 45 7.00.l..

• 3100 7.00 3 00 7.60
3115 7.50 3 15 8.05
3:30 7.85 3 :30 8.45
3:45 8.15 3 45 8.75
4:00 8.40 4 00 '?OO
4: 15 8.55 4,15 9.15
4130 8.70 4130 '~'. :31
4 45 8.85 4:45 9.45
5 00 9.00 5100 9 ..50
5 15 9. 1 5: 15 o 7"J

... I L.

5 30 '?25 5130 9.83
5 45 9.36 5145 9.95
6 00 9.50 6100 10.10

FILE: 6HRPMP
" ,/1

t~J/f1
.JOB NO. : CARTER = 016-83394-02 CALC. BY 0'"'1. Vi

FDCMC = FDC-88-66 CHECK BY g:T3

•
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Job No. 016.83394.02
FeD-88-66

computed by .;;;:;V\
---'-~':'-_---

checked by _,,;:::5::.;U/,:.:..;,.:I'.:..:'// _

•

Table 6.3A.--Local-storm PM!' computation, Colorado River, Great has~n ami
California drainages. For drainage average depth PMP· Go to
table 6.3B if areal variation is required.

Drainage Harquahala FRS
Latitude330 40 I Longitude 113.12

Area 103.29 mi2 (km
2

)
Minimum Elevation 1400 ft (m)

Steps correspond to those in sec. 6.3A.

1. Average 1-hr 1-mi
2

(2.6-km
2

) PMP for
drainage [fig. 4.5].

__1_1.;...5__ in. (DIll)

2. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)]. 100 %

b. Multiply step 1 by step 2a. __1_1.;...5__ in. (11111)

3. Average 6/1-hr ratio for drainage [fig. 4.7]. 1.3

Duration (hr)
1/4 1/2 3/4 1 2 3 4 5 6

4. Durational variation
for 6/l-hr ratio of
step 3 [table 4.4]. ~~ 2L 100 114 121 125 128 130 %

5. 1-mi2 (2.6-km2) PMP. for· ..
indicated durations
[step 2b X step 4]. 8:..?-l0.2 10.9...!!:5 13.:.!.J3.9 14.4.l!-7 15.0 in. (mm)

•
---------------33 40 44 48 53 56 58 61 63 %

6. Areal reduction
[fig. 4.9].

in. (mm)2.8,4.1 4.8 5.5 6.9 7.8 8.4 9.0 9.5---------------
Areal reduced PMP
[steps 5 X 6]'.

7.

8. Incremental PMP
[successive subtraction
in step 7]. 5.5 1. 4 0.9 0.6 0.6 0.5 in. (mm)

2.8 1.3 0.7 0.7 } l5-min. increments

9. Time sequence of incre
mental PMP a-ccording to:

Hourly increments
[table 4.7]. 0.6 0.9 5.5 1.4 0.6 0.5-----------

•
Four largest l5-min.
increments [table 4.8] • 2.8> 1.3 0.7 0.7 in. (nun)
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"Job No. 016.83394.02
FCD-88-66

computed by ~~~~~~ __
checked by .!3w//1

1S2

Table o.3A.--Local-storm PMP computation, Colorado River, Great Basin and
California drainages. For drainage average depth p~p. Go to
table 6.3B if areal variation is required.

Drainage ....;S:::.;a;:.;d;..:(:.,;n..;e~b.::::.a.:::..c~k..:F...:.R~S~ ~-.."....,.....,- Area 76.93 mi
2

(km
2

)
La.ticude 330 35 1 Longitude 1130 03 1 MinimuUl Elevation 1180 ::t (m)

Steps correspond to those in sec. 6.jA.

1. Average l-hr l-mi
2

(Z.6-km
2

) PMP for
drainage [fig. 4.S].

_--=1..:..1.:.;.5=:--_ in. (rom)

_--=1..:..1.::.;.5=:--_ in. (rmn)

2. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decr~ase per 1,000 feet (305 m) above
5,000 feet (1,524 m)].

b. Multiply step 1 by step 2a.

100 %
-I·
t

3. Average 6/l-hr ratio for drainage (fig. 4.7]. 1.3

Durational variation
for 6/l-hr ratio of
step 3 [table 4.4]. 1.1- a2......2.L lilQ.lli 121 ill 128 130

l-mi2 (Z.6-km
2

) PMP for
indicated durations
[step 2b X step 4]. 8.5 10.2 11.5 13.1 13.9 14.4 14.7 15.0

•
4.

5.

Duration (hr)
1/4 1/2 3/4 1 2 3 4 5 6

%

in. (rom)

.i

I

6. Areal reduction
[fig. 4.9].

7. Areal reduced PMP
[steps 5 X 6]. 3.2 40 7 5.5 6.1 7.5 8.5 9.1 9.6 10.1 in. (rom)

8. Incremental PMP
[successive subtraction
in step 7]. .Q....1.. .L.4. .L.Q. .Q....6. .Q...5. Min. (rom)

3.2 U .Q.Ji~ } lS-min. increments

9. Time sequence of incre
mental PMP according to:

{....

1
~

I

•
Hourly increments
[table 4.7].

Four largest IS-min.
increments [table 4.8] •

O. 5 .L.Q. Q....l M .Q.&.Q..,2 in. (rom)
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Figu:re 4.5.--LocaZ.-storm PMP for 1 mi2 (2.6 km2) 1 h:t>. Directly
applicable for locations be1;Ween sea level. and 5000 ft (1524 m).
Elevation adjustment must be applied for locations above 5000 ft.

events. In contrast to figure 4.4, figure 4.5 maintains a maximum between
these two locations. There is no known meteorological basis for a different
solution. The analysis suggests that in the northern portion of the region
maximum PMP occurs between the Sierra Nevada on the west and the Wasatch
range on the east.

•

A discrete ~aximum (> 10 inches, 254 mm) occurs at the north end of the
Sacramento Valley in northern California because the northward-flowing moist
air is increasingly channeled and forced upslope. Support for this PMP cen
ter comes from the Newton, Kennett, and Red Bluff storms (fig. 4.1). Although
the analysis in this region appears to be an extension of the broad maximum
through the center of the Southwestern Regior., it does not indicate the
direction of moist inflow. The pattern has evolved primarily as a result of
attempts to tie plotted maxima into a reasonable picture while considering
inflow directions, terrain effects, and moisture potential.



•

•

•

118

I~
JQ" t29

1.25

Figure 4.7.--Analysis of 6/1-hr ratios of averaged maximum station
data (plotted at midpoints of a 2° latitude-longitude grid).

establish the basic depth-duration curve, then structure a variable set of
depth-duration curves to cover the range of 6/1-hr ratios that are needed.

Three sets of data were considered for obtaining a base relation (see
table 4.3 for depth-duration data):

a. An average of depth-duration relations from each of 17 greatest 3-hr
rains from summer storms (1940-49) in Utah (U. S. Weather Bureau 1951b) and
in unpublished tabulations for Nevada and Arizona (1940-63). The 3-hr
amounts ranged from 1 to 3 inches (25 to 76 mm) in these events.

b. An average depth-duration relation from 14 of the most extreme short
duration storms listed in Storm Rainfall (U. S. Army, Corps of Engineers
1945-). These storms come from Eastern and Central States and have 3-hr
amounts of 5 to 22 inches (127 to 559 mm).
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rati s 1an storms with high 3/l-hr ratios. The geographical distribution
of 1 to I-hr ratios also were inversely correlated with magnitudes of
the 6 -hr ratios of figure 4.7. For example, Los Angeles and San Diego
(high 6/l-hr ratios) have low l5-min to l-hr ratios (approximately 0.60)
whereas the l5-min to l-hr ratios in Arizona and Utah (low 6/l-hr ratios)
were generally higher (approximately 0.75).

Depth-duration relations for durations less than 1 hour were then smoothed
to provide a family of curves consistent with the relations determined for 1
to 6 hours, as shown in figure 4.3. Adjustment was necessary to some of the
curves to provide smoother relations through the common point at 1 hour.

We believe we were justified in reducing the number of the curves shown in
figure 4.3 for durations less than 1 hour, letting one curve apply to a
range of 6/l-hr ratios. The corresponding curves have been indicated by
letter designators, A-D, on figure 4.3. As an example, for any 6-hr amount
between 115% and 135% of l-hr, l-mi2 (2.6-km2) PMP, the associated values
for durations less than 1 hour are obtained from the curve designated as "B".

Table 4.4 lists durational variations in percent.of l-hr PMP for selected
6/1-hr rain ratios. These values were interpolated from figure 4.3.

To determine 6-hr PMP for a basin, use figure 4.3 (or table 4.4) and the

• geographical distribution of 6/1-hr ratios given in figure 4.7.

Table 4.4.--Durational variation of l-mi2 (2.6-km2) local-storm PMP
in percent of l-hr PMP (see figure 4.3)

6/l-hr Duration (hr)
ratio 1/4 1/2 3/4 1 2 3 4 5 6

1.1 86 93 97 100 107 109 110 110 110 -
1.2 74 89 95 100 110 115 118 119 120
1.3 74 89 95 100 114 121 125 128 130
1.4 63 83 93 100 118 126 132 137 140
1.5 63 83 93 100 121 132 140 145 150
1.6 43 70 87 100 124 138 147 154 160
1.8 43 70 87 100 130 149 161 171 180
2.0 43 70 87 100 137 161 175 188 200

4.5 Depth-Area Relation

•

We have thus far developed local-storm PMP for an area of 1 mi2 (2.6 km2).
To apply PMP to a basin, we need to determine how 1-mi2 (2.6-km2) PMP should
decrease with increasing area. We have adopted depth-area relations based
on rainfalls in the Southwest and from consideration of a model thunderstorm .
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Muskingum Routing Calculations



MUSKINGL~ CHANNEL ROUTING METHOD

AS PER THE DISTRICT'S DIRECTION, THE MUSKINGUM ROUTING METHOD WAS
USED FOR CHANNEL ROUTING WITHIN THE HQFRS AND SBFRS HEC-l MODELS.

ASSUt··1FTI CNS: "K" = TRAVEL TIME = AMSKK (HEC-l PROGRAM)
"><" = t"lU~=;f< I ~,113Ut"1 l..o..IE I 13HT I t···IG FACTOR, l..o..IHEF.:E

o < X <.5 AND 0.3 = X WAS USED.

K = L WHERE: L = LENGTH OF REACH
3600*V*I.67 VM = 1.67*V

VM = CELERITY OF THE ELEMENTARY
DI SCHAF.:13E I..dAI.)E.

V = AVERAGE VELOCITY IN A REACH
FOR "I.)" U:3E t"lA~··J~,JI NG EOUAT ION A:;
PER Tc CALCULATICN.

FIND NSTPS WHERE
~1 I t···J

AMSKK(HRS) * 60 HR
~ ------------------- ~

2(I-X) T * NSTPS 2><

USE THE INTEGER OF NSTPS = AMSKK * 60

T * ~ 1 + ~2 .: >< - 1 ) L.X.

2 _

f< * .~O

= ----------

T = INTEGER NUMBER OF MINUTES IN TABULATION INTERVAL.
FOR 6-HOUR PMP T = 5 MIN.
FOR 72-HOUR PMP T = 15 MIN.
NSTPS = INTERGER STEPS FOR THE MUSKINGL~ ROUTING

FILE: t'-'1CRM
JOB NO.: CARTER = 016-83394-02

FDCMe = FDC-88-66
CALC. 8\'
CHECk: E:'\'



___72Hf.:: _
rt-..jTEGEF:

NSTPS t-,j3 rps

5 1 1:'1-1
• ,_'el

4 1 .45

'J 0 .157...

4 1 .31

5 1 .55

1600 1400 1 . OS 6.52 0.47 4.74

1600 1400 1 .14 6.70 0.4:3 4.:34

1400 1310 1 .13 6.67 0.20 2.02

1 :31 0 1190 0.87 5.85 0.39 3.9:3

1300 1190 0.98 4.05 0.46 4 ..~.4

1:370 1240 0.84 5.75 0.45
1240 11 70 0.41 4.02 0.70

1 .15 11 .60

REACH L
.:: FT)

CH-6 IS500

CH-7 17500

CH-:3 8000

CH-9 1:3750

CH-I0 11250

CH-12 15500
17000

El E2

CHA~~EL ROUTING TABL~

___6 HR _

INTEGER
S V K NSTPS NSTPS

(~<) '::FP:::;) (HRS)

12 3.87

2

1

-J...

4

FI LE: t1CRM .N02
JOB NO.: CARTER = 016-83394-02

FDCMC = FDC-88-66
CALC. BYPy//l
CHECK BY _~~~ _



APPENDIX G

Granite Reef Aqueduct Dike weir Revisions



GRANITE REEF AQUADUCT DIKE
DIVERSION FROM DIKE TO

WATERSHED 8 AND WATERSHED 12

II ..... Ii
~

·.... ---------------J250· ---------------l C3F:~gt·F .'---'

~~ TO 1.,.1.3[> 8 TO ,JSD 12 \ --------- N

E:UF:t··jT

I.-mum I AH (J 4T/. 1t
,..,··.----1400 ... ---'. ~

ELE. I....JEIP 57< TO 4:3~"'; TO 7'::' II

WSD 12 WSD 8 PIPE
TDTAL FUJI...J

TO '.....I:::;D ::::
0:: CF:3::' 0:: CF:3::'

60'7' 4· t::",-,
.-' 7' 520

1722 1:300 l o ·-:'t::"'_I.s:.,. ,_I

1400 00 4211

TOTAL FLOW TO WSD 8 = 4J% TO WSD 8 + """,:,.-, II
(L. PI F'E

FILE: F.:EEF
JOB NO.: CAPTEP = 016-8:3J94-02

FDCMC = FDC-88-66
CALC. B{
CHEC:K S"'(



GRANI1~ kE~~ AQUAOUCT DIKE DISCHAkG~ k~VISION

STRucrURE "A" STRUCTRE " Boo
---------------- ------------------------

ELE. 72" WEIR 4-72" WEIR V-NOTCH TOTAL
PIPE I-'IPE

(CFS~ (CFS) (CFS) (CFS) (CFS) (CFS)
------------------------------------------------------------

1399.00 515 0 2100 56150 6370 65135

1399.25 520 1068 2120 78472 7468 89648

1399.50 525 3022 2140 103155 8610 117485

1400.00 535 8548 2192 158820 11050 118145

NOTE: REVI SI CNS START ABOVE ELEVATI (J'I.I 1399.0

JOB NO.: CAkTEk = 016-83394-02
FDCHC = FDC-88-66

CALC. 8Y
CHECK BY
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APPENDIX H

Breach Model - Input and Output Variables



I~PUT DATA FOR 3~Ci iROSrON ~ODEL (BREACH): VERSION 1/2/85

Ca.rd
No. uaca Desc~ipcion and Input Fo~~

( 1) ~SSA(;Z - 2UA4

Any a:essa~e such as name of dam, 1IlII!ssage :nay be ~ 80
characters.

.. (2) ~I, ~U, aL, HPI, nSP, - SFIO.2

HI

tiU
tiL

~PI

Initial elevation (ft) of water sur:ac~ in rese~oir

ac C - o.
~levation of cop of dam.
tlevation of botto~ of dam (usually original st=eam

bed elevation).
~levat10n at 'Jhich pi~ing failure c~mmences (i£ no

piping failure is s1~lated, leave blank).
~levation of spillway crest (if no spillway, leave

blan~) •

(3) ~I~(I) - dFIO.2

Inflow (crs) to reservoir. 1: suoscriiJt goes f:-ocz 1
Co 8. Inflow hydrograph ~y be defined wit~ from 2
Co 8 values.

(4) rI~(I) - 8FIO.2

-rI~(I)

'(5) RSA(I) - 8FlU.2

&SA( I)

(6) HSA(I) - ~FIU.2

Time (hrs) a::lsoclatcd lJicn .{L:'I( £) :eservoir iaflow.

Surface area (acres) of re~ervoir. I subscript goes
from 1 to 8. ~urface area is defined at from 2 to
~ elevations starting at che hignest elevation and
proceeding Co che reservoir botcom.

~levation (tc) associated wit~ RSA(I) 3uriac~ area.

A-I



~rd

No. Data Description and Input Format

(7) ZU, ZO, ZC, PORW, GL, GS, VHF - 7F10.2

ZU

ZD

ZC

PUl{W

GL

16S

VMP

Slope of upstream face of dam [1 (vertical) : ZU
(horizontal)]

Slope of downstream face of dam (1 (vertical) : ZD
(horizontal) 1

Average slope of upstr~am and downstrea~ faces of
inner core of dam [1 (vertical) : ZC (horiz.)J. If
no inner core, leave blank.

Katio of total pore space of dam material which
contains water (U.O to 1.0)

Average length of grass (inches). If no grass, leave
blank.

Condition of stand of grass. If good, GS~l.O; if
poor stand or no grass exists, GSaO.O.

~ximum permissible velocity (ft/sec) for grass-lined
channel before grass cover is eroded away. Can
vary trom J to 6 tt/ sec. If no grass, leave blank.

(8) 05UC, PORC, UWC, CNC, AFRC, COHC, UNFCC - 3FIO.2, FIO.4, 3FIO.2

D5UC

PORC

UWC

CNC

A.FRC

COHC

UNFCc;

u5u (mm) grain size of inner core material (50%
finer). If no core, leave blank.

Porosity ratio of inner core material. If no core,
leave blank.

Unit weight (lb/ft J ) of inn~r core material. If no
core, leave blank.

Manning n of inner core materiaL If left blank, it
will be computed from tne Strickler Equation which
is a function of the grain size. If a value
greater than U.~9 is entered, it will be computed
from a Moody did~ram (Darcy t vs. D5U relation
ship). If no core, It::!ave blank.

Internal frictiun an5ie (degree) of inner core
material. If no core, l~ave blank.

Cohesive strength (lb/ft L) of inn~r core material.
If no core, leave blank.

Katio of UYO to 03U grain sizes of inner core
material. If no core, leave blank. If core exists
and left blank, default value is 10.

A-2



~rd

No. Data Descriocion and Inoue Fo~e

o50S, PORS, UWS, C~S, AFRS, CORS, U~FCS - 3FIO.2, F10.4, 3FI0.2I
I
I
I
I

(9)

DSOS
P<lRS
UWS
CIS

AFRS
CORS
ONFCS

o50{mm) of oueer ~cerial of dam (50% finer).
Porosiey ratio of ~ueer aaterial.
Unic ~eight (lb/ft ) of outer ~terial.

Manning n of outer maeerial. !! left blank. i~ ~ll

be computed from the Strickler EquAtion which i~ a
function of the grain size. It a 7alue greater
than 0.99 is eneered, it will be compueed from a
Moody diagram (Darcy 'f 'Is. D50 relationship).

Internal friction angle fdegree) of outer material.
Cohesive strength (lb/ft ) of outer =aterial.
&aeio of 090 to D30 grain size of oueer material. If

left blank, default value is 10.

I

Note:

(0)

If dam material is homogeneous, U3e the outer layer to represent the
entire homogenous dam ~terial.

BR, we, caL, SM, wv, ~, OSODY, ONFCny - SFIO.2, FIO.4

BR

I we
en

I SM

WI

- C~

D50DF

I tnIlCDr

I
I
I

-
I

Ratio ot breach width to flow depth for initial
recta~ular-~haped breach. Range of ~alues are:
1< a (2. Usually use 2.0 for over:opping failure
and 1.0 for a piping failure. !f left blan~,
all • 2. .

Width (ft) of crest of dam (can be %ero).
Langeh (f:) of crest of dam.
aoteo~ slope (fc/mile) of downstream river for first
f~ thousand feet below 'the dam.

Width (ft) of ~alley Eor which SM is applicable.
Manning n of valley for which $M is applicable.
D~O (:=) grain 3ize of ~cerial composing ~he cop

one-fooc of che downst=eam face of che dam. !!
left blank, D500F-050S.

Ratio of 090 Co 030 grain size of material of
downstream face. tf left blan~, UNFCDf-3.0 ~ea

OSODF>O.O, or UNFCOF-UNFCS when 050DF-O.0.

A-3



Card
No. Data Description and Input Format

(11) OTH, DBG, a, TEH, ERR, FPT - 2FIO.3, 4FIO.2

DTH

DBG

-H

TEH
ERR

FPT

Basic time step size (hr). 0.02.; DTH .; 0.20, lOOler
values for man-~de dams, larger values for large
landsLide dams. If Left blank, OTH ~ 0.05.

Output control parameter. DBG ~ 0.0, minimal output
of discharge hydrograph only. OBG. 0.001, output
at each time step + hydrograph. OBG ~ 0.002,
output at each iteration of each time step +
hydrograph. OBG ~ 0.003, maximum output.

Initial depth (ft) of breach along the downstream
face of dam for overtopping failure. Initial width
of pipin~ breach. Usually, 0.1 < H < 1.0. Ii left
blank, H .. 0.10.

Duration (hrs) of simulation.
Error tolerance in iterative solution, expressed as a

percentage rac:io (0.1 (ERR ( 1.0). If left
blank, ERR ~ 0.10.

Interval of time steps at which computed discharges are
plotted. O. ( FPT (10.) If left blank, FPT • 1.0.

Note: Omit cards no. (12) and (13) if spillway crest elev., HSP, (card no.
2) is blank or zero.

(2) SPQ(I) - 8FI0.2

SPQ( L) Spillway flow (cfs). I subscript goes from 1 to 8.
Spillway flow is defined for from 2 to 8 elevations
starting at the spillway crest elev. and proceeding
upwards until maximum spillway discharge is
specified.

(13) SPH(I) - 8FIO.2

SPH(I) Elevation (ft) associated with SPQ(I) spillway flow.

A-4



I
l'

DTH
ICG

COUN'l'::R
1'!ME. RR
1'!ME STEP, F..R
CODE FOR. REGION OF FAILURE 1 EROS!ON OF DOWNSi~~ FACE

2 EROSION OF ITPS1"REAM FAcr:
3 DRAI~l~G OF RESERVOIR ~~TH ?REACH

SIZE fIXED Kr 1'!A.'{ DIMENSIONS
4 ?IPING MODE
5 COLLAPSE MODE
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APPENDIX I

Breach output - HQFRS



BREACH MODEL, MICRO~jERSla~: 1/87

~NG FAILURE AT EAST END OF HQFRS BTA. 1045+90 FILE: HQETOP.72 240CT90

HI= 1418.50 HU= i419.70 HL= 1375.90 UP!=n•• 1397.80 HSP= 1408.40

(GINW ,1=1 ,8)
15658.00 10964.00 7883.00 3630.00 3311.00 1290.00 1137.00 .00

(lINd) ,1=1 ,8)
.00 1.00 2.00 6.00 10.00 18.00 21.00 .00

(RSAW,1=1,8)
2975.UO 2240.30 1221. 70 114.80. 76.80 44.40 18.85 .00

(HSAW,1=l,8)
1428.30 1419.70 1408.40 1396.10 1394.30 1392.60 1389.10 1375.90

ZLi= 3.00 ZD= 2.00 ZC= .00 PORt;j:: .00 Gl= .00 GS= .00 \iMP= .00

D50C= .00 PORC= .00 WC= .00 WC= .0000 AFRC= .00 COHC= .0 lX~FCC= .00

050S= .18 PORS= .33 UWS=125.60 ~iS= .0000 AFRS= 39.00 COHS= 100.0 ~~FCS= 10.00

BR= 1.00 WC= 14.0 CRL= 5280.0 SM= 70.40 WV= 5280.0 ~~ .0450 D50DF= .00 ~~FCDF= .00

•

. .020 OBG: .001 H=

(SPGd),I=I,S)
.00 1049.30 2325.30

.1000 TEH= 10.0 ERR= .10 FPT= 2.0 TPR=" 1.0

5551.80 10718.60 15377.70 22588.60 58752.00

dPHW, 1=1,8)
.00 1.30 2.66 5.05 S.05 11.30 11.60 13.80

CRL= 5280. BH= 91. AFR= 39.00 BO= 21.9 Z= .79

AFR= 39.0 TH1= 64.50 Hl= 6.68 lH2= 51.75 H2= 22.93 TH3= 45.38 H3= 78.83

1 i DTH KG KC GTOT GTS DB SUB BT HY HC 80 ppp HP uti DH DHH KIT ALG
51 1.020 .020 4 0 27012. 13272. 13739.68 1.000 19.6 1418.2 13B8.0 19.6 1407.6 20.4 .0098 .200 .200 1 .0
52 1.040 .020 4 a 27267. 13254. 14012.93 1.000 19.8 1418.2 1387.9 19.8 1407.7 20.4 .0098 ,198 .1 '?8 .0

tI 1.060 .020 4 0 27521. 13236. 14285.48 1.000 20.0 1418.2 D87.8 20.0 14'07.8 20.4 .0098 .195 i''''li: .U.. ,~
1.080 .020 4 0 27774. 13217. 14557.33 1.000 20.1 1418.2 1387.7 20.1 1407.9 20.4 .0098 .19:3 .193 .0
1.100 .020 4 0 28026. 13197. 14828.40 1.000 20.3 1418.2 1387.6 20.3 1408.0 20.4 .0098 .191 .191 .0

PIPE FLOO TO WEIR FLilrI TRfNSIT! Cfoj
1388. P 21. 10292. 20879. 31171. .019 1.139 i 75 . 198. 18. 4~~.~.

.05867 •05874 .33122 2.76116 .0098 6.0 32.5 3.8 11.6 226.6
2 25.4 22.9 24.7 95569.3 .0583 3 1.1400 1.1983 38.3 1'~A 7 455.5.....·'l

57 1.140 .020 2 0 33045. 13178. 19866.90 1.000 51.3 1418.2 1387.5 20.6 198.4 .0 .0098 .000 .000 0 25.5
I'"~

,
~ .,,~ ..... ,·t·..., .-, 0 ....,.'1:,.""" .... :-., •... .•..-. ~. - ~" . . : -.,...... ~ ....... "-;.-, .-,



59 1.144 .00220
60 1.146 .002 2 0
61 1.148 .00220

36579.
36563.
36557.

13172•
13160.
13157.

23407.05 1.000 71.3 1418.2 1387.5 20.6 198.4
23403.69 1.000 71.3 1418.2 1387.5 20.6 198.4
23400.33 1.000 71.3 1418.2 1387.5 20.6 198.4

.0 .0098 .000

.0 .0098 .000

.0 .0098 .000

.000 0 38.3

.000 0 38.3

.000 0 38.3

.2 T OTH KG KC i}TDT iliS ilB SUB BT iii He 80 ?PP HP CNN DH DHH KiT ALG
1.150 •002 2 0 36551 • 13154. 23397.17 1. 000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 I} :38.3

63 1.152 .002 2 0 36545. 13151. 23393.80 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .OOYS .000 .000 0 38.3
64 1.154 •002 2 0 36539 • 13148. 23390.45 1. 000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 I) 38.3
65 1.156 .002 2 0 36532. 13145. 23387.08 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 0 38.3
66 1.158 .002 2 0 36526. 13142. 23383.?2 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 ,0098 .000 .000 0 38.3
67 1.160 .002 2 0 36520. 13139. 23380.56 1. 000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 o 38.3
68 1. i62 .002 2 0 36514. 13136. 23377.20 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 o 38.3
69 1.164 .002 2 0 36507. 13133. 23373.84 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 o 38.3
70 1.166 .002 2 0 36501. 13130. 23370.48 1. 000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .OOD 0 38.3
71 1.168 .002 2 0 36495. 13127. 23367.12 1.000 7i.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 o 38.3
72 1.170 .002 2 0 36489. 13125. 23363.96 1.000 71.3 1418.1 1387.5 20.6" 198.4 .0 .0098 .000 .000 o 38.3
73 1.172 .002 2 0 36482, 13122. 23360.61 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 o 38.3
74 1.174 .002 2 0 36476. 13119. 23357.25 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 0 38.3
75 1.176 .002 2 0 36470. 13116, 23353.89 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 o 38.3
76 1.178 .002 2 0 36463. 13113. 23350.53 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 0 38.3
77 1.180 .002 2 0 36457. 13110. 23347.37 1.000 71.3 1418.1 D87.5 20.6 198.4 .0 .0098 .000 .000 0 38.3
78 1.182 .002 2 0 36451. 13107. 23344.01 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 0 38,3
79 1.184 .002 2 0 36445. 13104. 23340.65 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 o 38.3
80 1.186 .002 2 0 36438. 13101. 23337.29 1. 000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 o 38.3
81 1.188 .002 2 0 36432. 13098. 23333.94 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 o 38.3
82 1.190 .002 2 0 36426. 13095. 23330.58 1. 000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 o 38.3
83 1.192 .002 2 0 36420. 13092 • 23327.42 1. 000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 o 38.3
84 1.194 .002 2 0 36413. 13089. 23324.06 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 0 38.3

- 1.196 .002 2 0 36407. 13086. 23320.71 1.000 71.3 1418.1 1387.5 20.6 198.4 .0 .0098 .000 .000 o 3@.3
1.198 .002 2 0 36401. 13083. 23317.35 1.000 71.3 1418,1 1387.5 20,6 198.4 .0 .0098 .000 .000 0 38.3
1.200 .002 2 0 37140. 13080. 24059.31 1.000 72.2 1418.1 1386.9 20.6 200.1 .6 .0098 .592 .591 3 38.3

88 1.202 .002 2 0 37847. 13077 • 24769.64 1.000 73.1 1418.1 1386.4 20.6 201.7 1.1 .0098 .555 .555 2 38.3
89 1.204 .002 2 0 38524. 13074. 25449.88 1.000 73.9 1418.1 1385.9 20.6 203.3 i.7 .0098 .522 ;:'j"j 2 38.3.....'--
90 1.206 .002 2 0 3'1169. 13071. 26098.28 1.000 74.7 1418.1 1385,4 20.6 204.7 2.2 .0098 .490 .490 3 38.3
91 1.208 .002 2 0 39785. 13068. 26717.16 1.000 75.4 1418.1 1384.9 20.6 206.0 2.6 .0098 .460 .460 2 38,3
92 1.210 .002 2 0 40371. 13064. 27306.97 1. 000 76.1 1418.1 1384,5 20.6 207.2 3.1 .0098 4"") .432 "2 38.3. ~~

93 i .21"2 .002 2 0 40929. 13061. 27867.80 1.000 76.8 1418.1 1384.1 20.6 208.4 3.5 .00'18 ,406 .406 2 38.3
94 1.214 .002 2 0 41459. 13058. 28401.61 1.000 77.4 1418,1 1383.7 20.6 209.5 3.8 .0098 .382 .382 2 38.3
95 1.216 .002 2 0 41962. 13054. 28907,73 1.000 77.9 1418.1 1383.3 20.6 210.6 4.2 .0098 .358 .358 2 38.3
96 1.218 ,002 2 0 42439. 13050. 29388.14 1.000 78.5 1418.1 1383.0 20.6 211.5 4.5 .0098 ,336 .336 2 38.3
97 1.220 .002 2 0 42892. 13047. 29844.98 1.000 (9.0 1418,1 1382.7 20.6 212.4 4.8 .0098 .316 .316 2 38.3
98 1.222 .002 2 0 43322. 13043. 30278,38 1.000 79.4 1418.1 1382.4 20,6 213.3 5.1 .0098 .298 .298 2 38.3
99 1.224 .002 2 0 43729. 13039. 30689.06 1.000 79.9 1418.1 1382.1 20.6 214.1 5.4 .0098 .280 .280 2 38.3

100 i .226 .002 "2 0 44115. 13036. 31078.96 1. 000 80.3 1418.1 1381.8 20.6 214,9 5,7 .0098 .264 .264 2 38,3
101 1.228 .002 2 0 44480. 13032. 31448.15 1.000 80.7 1418.1 1381.6 20.6 215.6 5 .- .0098 .248 .248 2 38.3"
102 1.230 .002 2 0 44827. 13028. 31798.76 1.000 81.0 1418.1 1381.4 20,6 216.3 6 "j .0098 .234 .234 2 38.3..
103 1.232 .002 2 0 45155, 13024. 32130.64 1.000 81.4 1418.1 1381.1 20.6 216.9 6.4 .0098 .220 .220 3 38.3
104 1.234 ,002 2 0 45466. 13020. 32445.94 1.000 81.7 1418.1 1380,9 20.6 217.5 6.6 ,0098 .208 ,208 2 38.3
105 1.236 .002 2 0 . 45762. 13016. 32745.34 1.000 82.0 1418.1 1380.7 20.6 218.1 6.8 .0098 .197 .197 2 38.3
106 1.238 ,002 2 0 46042. 13012. 33029.34 1.000 82.3 1418,0 1380,5 20.6 218.6 7.0 ,0098 .186 .186 2 38.3
107 1.240 .002 2 0 46307. 13008. 33299.01 1.000 82.6 1418.0 1380.4 20.6 219.1 7.2 .0098 .176. .176 2 38.3
108 1.242 .002 2 0 46559. 13004. 33555.40 1.000 82,9 1418.0 1380.2 20.6 219.6 7.3 ,0098 .166 ,166 2 38.3
109 1.244 .002 2 0 46799. 13000. 33798.96 1.000 83.1 1418.0 1380.0 20.6 220.0 7.5 .0098 .157 .157 2 38.3
110 1.246 ,002 2 0 47026. 12996. 34030.36 1.000 83.3 1418,0 1379.9 20,6 220,5 7.6 .0098 .149 .149 2 38,3

• 1.248 .002 2 0 47242. 12992, 34250.52 1.000 83.6 1418.0 1379.8 20.6 220. Ii 7.8 .0098 .141 .142 "2 38.3
1.250 .002 2 0 47448, 12987, 34460.39 1.000 83.8 1418,0 1379.6 20.6 221.3 7.9 .0098 .1:34 .134 2 38.3

.3 1.252 .002 2 0 47643. 12983. 34659.88 1.000 84.0 1418.0 1379.5 20.6 221.6 8.0 .0098 .123 .128 3 38.3
114 1.254 .002 2 0 47829. 12979, 34849.83 1.000 84.2 1418.0 1379.4 20.6 222.0 6.2 .0098 .121 .121 2 38.3
115 1.256 .002 2 0 48005. 12975. 35030.50 1.000 84.3 1418.0 1379.3 20.6 222.3 8.3 .0098 .115 .115 2 38.3
116 1.258 ,002 2 0 48173. 12970. 35203.08 1,000 84.5 1418.0 1379.1 20.6 222.6 8.4 ,0098 .110 .110 2 38.3
117 1.260 ,002 2 0 48333. 12966. 35367.38 1. 000 84.7 1418.0 1379.0 20.6 222.9 8.5 .0098 .104 .104 2 38.3
118 1.262 .002 2 0 48486. 12962. 35523.97 1.000 84.8 1418.0 1378.9 20.6 223.2 8,6 .0098 .100 .099 2 38.3
110 1 ?Ad i,i,"' 'j il dlU~1 1"jO"i7 ""in? t"i 1 nnli C'C: il ; <110 il ~ l)'Q CI ·1(1 t .-,:'1':, ::: .;, 1 ... / ........: J"i ':.; not:: .,,:. :-,,-, ,-,



121 1.268 .00220 48901. 12949.
.1,,11. .. w'O.,J

35952.75 1.000 85.3 1418.0 1378.7 20.6 224.0 8.9 .0098 .086 .086 3 38.3

T DTH KG KC GTOT GTS 98 SUB 8T ifl He 80 ppp HP C!'-!'i Di.l DHH KIT ALG"

• 1.270 .002 2 0 49027. 12944. 36082.90 1.000 35.4 1418.0 1378.6 20.6 224.2 8.9 .0098 .083 .083 2 38.3
1.272 .002 2 0 49147. 12940. 36207.31 1.000 85.5 14j8.0 1378.5 20.6 224.5 9.0 .0098 .079 .079 2 38.3

•L4 1.274 .002 2 0 49262. 12935. 36326.53 1.000 85.6 1418.0 1378.4 20.6 224.7 9.1 .0098 .075 .075 2 38.3
125 1.276 .002 2 0 49371 • 12931. 36440.52 LOOO 85.8 1418.0 1378.4 20.6 224.9 9.2 .0098 .072 .072 3 38.3
126 1.278 .002 2 0 49476. 12926. 36549.19 1. 000 85.9 1418.0 1378.3 20.6 225.1 9.2 .0098 .069 .069 2 38.3
127 1.280 .002 2 0 49575. 12922. 36653.38 1.000 86.0 1418.0 1378.2 20.6 225.3 9.3 .0098 .066 .066 2 38.3
128 1.282 .002 2 0 49671. 12917. 36753.51 1.000 86.1 1418.0 1378.2 20.6 225.5 9.4 .0098 .064 .064 2 38.3
129 1.284 .002 2 0 49762. 12913. 36849.07 1.000 86.2 1418.0 1378.1 20.6 225.6 9.4 .0098 .061 0";1 ? ·N .~

• w. ~ .... u •.~

130 1.286 .002 2 0 49849. 12908. 36940.49 1.000 86.3 1418.0 1378.0 20.6 225.8 9.5 .00'i8 .058 .058 1 38.3
131 1.288 .002 2 0 49932. 12904. 37028.40 1.000 86.3 1418.0 1378.0 20.6 226.0 9.5 .0098 .056 .056 2 38.3
P? 1.290 .002 2 0 50012 • 12899. 37112.70 1.000 86.4 1418.0 1377 ,'1 20.6 226.1 9.6 .0098 .054 .054 2 38.3
133 1.292 .002 3 0 53647. 12895. 40751.73 1.000 89.8 1418.0 1375.9 20.7 .1 17.8 .0098 .071 .071 1 38.3
134 1.312 .020 3 0 54776 . 12867. 41908.23 1.000 91.3 1417.9 1375.9 22.2 1.5 17.6 .0098 .732 .732 3 38.3
135 1.332 .020 3 0 55875. 12816, 43058.89 1.000 92.8 1417.9 .1375.9 23.7 1.5 17.3 .0098 .752 .752 2 38,3
136 1.352 ,020 3 I) 57002. 12764. 44238.39 1. 000 94.3 1417.9 1375.9 25.2 1.5 17.1 ,0098 .773 .773 2 38.3
137 1.372 .020 3 I) 58157. 12710. 45447.30 1.000 95.9 1417.8 1375.9 26.8 1.6 16.9 .0098 .7'7'4 .794 2 38.3
138 1 .~Q? .020 3 0 59340. 12655. 46684.n 1.000 97.5 1417.8 1375.9 28.5 i .6 16.6- .0098 .816 .8j6 2 38.3•.j, ....

139 1.412 ,020 3 0 60550. 12598. 47951.67 1.000 99.2 1417.8 1375.9 30.1 1.7 16.4 .0098 .837 .837 1 38.3
140 1.432 ,020 3 0 6178'1. 12540. 49248.94 1. 000 100.9 1417.7 1375.9 31.9 1.7 16.2 .0098 .860 .860 1 38,3
141 1.452 .020 3 0 63058. 1247'1. 50578.20 1.000 i02.7 1417.7 1375.9 33.6 1.B 16.0 .0098 .884 .884 2 38.3
142 1.472 .020 3 0 64354. 12418. 51936.09 1.000 104.5 1417.6 1:375.9 35.4 1.8 15.8 .0098 .906 .907 1 38.3
j43 1.492 .020 3 0 65681. 12355. 53325.45 1.000 106.4 1417.6 1375.9 37.3 1.9 15.6 .0098 .930 9·~i 1 38.3•• W4

144 1.512 .020 3 0 67040. 12290. 54750.09 1.000 108,3 1417.5 1375.9 .-'Q ., i .9 15.4 .0098 .957 .957 2 38.3J .. t ..

145 1.532 .020 3 0 68429. 1??"?':1 56205.96 1.000 110.2 1417.5 1375.9 4i ? 2.0 15.3 .0098 .982 .981 1 38.3......w. ....
146 1.552 .020 3 0 69849. 12155. 57694.55 1.000 112.3 1417.5 1375.9 43.2 2.0 15.1 .0098 1.008 1.009 1 38.3

• 1.572 .020 3 0 71300. 12084. 59215.93 1. 000 114.3 1417.4 1375.9 45.3 2 i 14.9 .0098 1.034 i .035 1 38.3..
1.592 .020 3 0 72783. 12012. 60771.53 1.000 116.4 1417.4 D7S.9 47.4 2.1 14.8 .0098 1.0,51 1,062 1 38.3

149 1.612 ,020 3 0 74298. 11937. 62361.20 1.000 118.6 1417.3 1375.9 49.6 2.2 14.6 .0098 1.089 1,0'90 1 38.3
150 1.632 .020 3 0 75847. 11861. 63986.79 1.000 120.9 1417.2 1375.9 51.8 2.2 14.5 .0098 1.118 1. 117 1 38.3
151 1.652 .020 3 0 77427. 11782. 65645.19 1.000 123,1 1417.2 1375.9 54.1 2.3 14.3 .0098 1.146 1.146 1 38.:3
l'D 1.672 .020 3 0 79042. 11702. 67340.79 1.000 125 .5 1417.1 1375.9 56.4 2.4 14.2 .0098 1.176 i 174 1 38.3_..

~ , ... I \,;,\

153 1.692 .020 3 0 80690. 11619. 69071.23 1.000 127.9 1417.1 1375.9 58.9 2.4 14.1 .0098 1.206 i .207 1 38.3
154 1. 712 .020 3 0 82372. 11534. 70837.98 1. 000 130.4 1417.0 1:375.9 61.3 2.5 13.9 .0098 1.237 1.238 1 38.3
155 1.732 .020 3 0 84087. 11446. 72640.39 1.000 132.9 1417.0 1375.9 63.9 2.5 13.8 .0098 1.269 1.270 1 38.3
1'" 1.752 .020 3 0 85836. 11357. 74478.88 1.000 135.5 1416.9 1375.9 66.5 2.6 13.7 .0098 1.300 1.301 1 38.3-10

157 1.772 .020 3 0 87617. 11264. 76353.00 1.000 138.2 1416.8 1375.9 69.1 2.7 13.6 .0098 1.333 1.333 3 38.3
158 1.792 .020 3 0 89434. 11169. 78264.69 1.000 140.9 1416.8 1375.9 71.9 2.7 13.4 .0098 1.367 1.367 2 38.3
159 1.812 .020 3 0 91286. 11072. 80213.85 1.000 143.7 1416.7 1375.9 74.7 2.8 13.3 .0098 1.401 1.402 2 38.3
160 1.832 .020 3 0 93172 • 10972. 82199.20 1.000 146.6 1416.6 1375.9 77.5 2.9 13.2 .0098 i .436 1.436 2 38,3
161 1.852 .020 3 0 95091. 10870. 84221.35 1.000 149.5 1416.6 1375.9 80.5 2.9 13.1 .0098 1.471 1.471 2 38.3
162 1.872 .020 3 0 c 97043. 10765. 86278.17 1.000 152.5 1416.5 1375.9 83.5 3.0 13.0 .0098 1.506 1.506 2 38.3
163 1.892 .020 3 0 99020. 10644. 88375.75 1.000 155.6 1416.4 1375.9 86.6 3.1 12.9 .0098 1.545 1.545 2 38.3
164 1.912 .020 3 0 101018. 10511. 90507.14 1.000 158.8 1416.3 1375.9 89.7 3 ? 12.8 .0098 1.580 1.581 2 38.3..
165 1.932 .020 3 0 103051. -10374. 92677 .38 1.000 162.0 1416.2 1375.9 93.0 3.2 12.7 .0098 1.620 1.621 2 38.3
166 1.952 .020 3 0 105114. 10234. 94880.59 1.000 165.3 1416.2 1375.9 96.3 3.3 12.6 .0098 1.656 1.657 2 38.3
1'7 1.972 .020 3 0 107210. 10089. 97120.38 1.000 168.7 1416.1 1375.9 99.7 3.4 12.6 .0098 1.696 1.697 2 38.3o.
168 1.992 .020 3 0 109339. 9942. 99397.44 1.000 172.2 1416.0 1375.9 103.2 3.5 12.5 .0098 1.737 1.738 2 38.3
jo9 2.012 .020 3 0 111500. 9790. 101710.00 1.000 175.8 1415.9 1375.9 106.7 3.6 12.4 .0098 1.778 1.779 2 38.3
170 2.032 .020 3 0 113692. 9634. 104057.50 1.000 179.4 1415.8 1375.9 110.3 3.6 12.3 .0098 1.819 1.820 2 38.3
171 2.052 .020 3 0 115914. 9474. 106439.50 1.000 183.1 1415.7 1375.9 114.1 ~ ., 12.2 .0098 1.861 1.862 2 38.3j,r

172 2.072 .020 3 0 118164. 9311. 108853.60 1.000 186.9 1415.6 1375.9 117.9 3.8 12.1 ,i}098 1.903 1.904 2 38.3

.2.092 .020 3 0 120443. 9143. 111300.00 1.000 190.8 1415.5 1375.9 121.8 3.9 12.1 .0098 1.945 1.946 2 38.3
2.112 .020 3 0 122747. 8970. 113776.40 1.000 194.8 1415.4 1375.9 125.7 4.0 12.0 .0098 1.988 1.989 2 38.3

175 2.132 .020 3 0 125075. 8793. 116281.70 1.000 198.9 1415.3 1375.9 129.8 4.1 11.9 .0098 2.031 2.031 2 38.3
176 2.152 .020 3 0 127426. 8612. 118814.401.000 203.0 1415.2 1375.9 134.0 4.1 11.8 .0098 2.074 2.075 2 38.3
177 2.172 .020 3 0 129806. 8426. 121380.50 1.000 207.3 1415.1 1375.9 138.2 4 .) 11.8 .0098 2.122 2.123 2 38.3..
178 2.192 .020 3 0 132205. 8236. 123968,30 1.000 211.6 1415.0 1375.9 142.5 4.3 11.7 .0098 2.164 2.166 1 38.3
179 2.212 .020 3 0 134622. 8040. 126582.30 1.000 216.0 1414.9 1375.9 146.9 4.4 11.6 .00'18 2.210 2.211 3 38.3
i Ort .., .j.j'j (,in 'j 1'"1 i "'''''11 i ') :u'j,) i -"j'j'j,1 1"..' ,

Iii," "-:•.j('; = {,'l;,i 0 i ;'jil:: v i:i <: /t ~ Ii . ;, ,'"::,, .,":, ·"::C'C .~. , d"; -1 -:,:, 'i



101 £.LJL .ULU J U lJYJ11. (0;;)4. lJHH1L.5u 1.UtlU 225.1 1414.7 1375.9 156.1 4.6 11.5 .0098 2.301 2.304 1 38.3

I T DTH KG KC GTOT GTS QB SUB 8T HY He BO pDP HP CN'~ DH DHH KIT ALG
182 2.272 .020 3 0 141990. 7'?? 134567.90 1.000 229.8 1414.5 1375.9 160.8 4.7 11.4 .0098 2 "".-, 2.354 2 38.3I if"-.... ........ ,,)

• 2.292 •020 3 0 144472 . 7207. 137264.70 1.000 234.6 1414.4 1375.9 165.6 4.8 11.3 .0098 2.395 2.398 1 38.3
, ~'I'j •020 3 0 146967 . 6985. 139981. 90 1.000 239.5 1414.3 1375.9 110 .4 4.9 11.3 .0098 2.445 2.448 1 38.3... ,:1" ...

185 2.332 .020 3 0 149466. 6758. 142707.90 1.000 244.5 1414.1 1375.9 175.4 5.0 11. 2 .0098 2.489 2.492 1 38.3
186 2.352 .020 3 0 151974. 6525. 145449.20 1.000 249.6 1414.0 1375.9 180.5 5.1 11.1 .0098 2.539 2.542 1 38.3
187 2.372 .020 3 0 154483. 6285. 148198.00 1.000 254.7 1413.9 1375.9 185.7 5.2 11.1 .0098 2.586 2.587 2 38.3
188 2 ~O'j .020 3 0 156996. 6042. 150954.70 1.000 260.0 1413.7 1375.9 191.0 5.3 11.0 .0098 2.636 2.638 1 38.3,,j .....

18S' 2.412 .020 3 0 159503. 5789. 153713.70 1.000 265.4 1413.6 1375.9 196.3 5.4 10.9 .0098 2.683 2.684 2 38.3
190 2.432 .020 3 0 162014. 5537, 156476.20 1.000 270.8 1413.4 1375.9 201.8 5.5 10.9 .0098 2.732 2.735 1 38.3
191 2.452 .020 3 0 164564. 5330. 159234.60 1.000 276.4 1413.3 1375.9 207.3 5.6 10.8 .0098 2.780 2,781 2 38.3
192 2.472 .020 3 0 167108 . 5119. 161989.20 1.000 282.1 1413.1 1375.9 213.0 5.7 10.7 .0098 2.830 2.832 1 38.3
1'13 2.492 .020 3 0 169632. 4902. 164730.00 LOOO 287.8 1413.0 1375,9 218.7 5.7 10.7 .0098 2.874 2,877 1 38.3
194 2.512 .020 3 0 172142. 4679. 167462.80 1.000 293.7 1412.8 1375.9 224.6 5.9 10.6 .0098 2.926 2.928 1 38.3
!:i5 "j ~':l? .020 3 0 174625. 4451. 170174.40 1.000 299.6 1412.6 1375.9 230.5 5.9 10.5 .0098 2.970 'j Oy· 1 38.3..... I~...,- ......·I.J

196 2.552 .020 3 0 177080. 4216. 172864.00 1.000 305.6 1412.5 1375.9 236.6 6.0 10.5 .0098 3.017 3,018 2 38.3
197 2.572 .020 3 0 179510. 3$'77 I 175533.30 1.000 311.8 1412.3 1375.9 242.7 6,1 10.4 .0098 3.067 3.070 1 :38.3
198 2.592 .020 3 0 181902. 3731. 178170.30 1.000 318.0 1412.1 1375.9 248.9 6.2 10.3 .0098 3. .111 3.1i4 1 38.3
199 2.612 .020 3. 0 184249. 3479, 180769.40 1.000 324.3 1411.9 1375.9 255.2 6.3 10.3 .0098 3.155 3.158 1 38.3
200 2.632 .020 3 0 186549. 3221. 183328.10 1.000 330.7 1411.7 1375.9261.6 6.4 10.2 .0098 3.199 3.201 1 38.3
201 2.652 .020 3. 0 188799. 2950. 185843..20 1.000 337.2 1411.5 1375.9 268.1 6.5 10.1 .0098 3.244 3,245 2 38.3
202 2.672 .020 3 0 190993. 2685. 188307..20 1,000 343.8 1411.3 1375.9 274.7 6.6 10.1 .0098 3.286 3.28B 1 38.3
203 2.692 .020 3 0 193124. 2408. 190716.00 1.000 350.4 1411.1 1375.9 281.4 6.7 10.0 .0098 3.328 3,331 1 38.3
204 2.712 .020 3 0 195249. 2185. 193064.50 LOOO 357.21410.9 1375.9 288.1 "6.7 9.9 .0098 3.370 3.373 1 38.3
205 2.732 .020 3 0 197330. 1982. 195347.90 1.000 364.0 1410.7 1375.·? 294.9 6.8 9.9 .0098 3.412 3,414 1 38.3
206 2.752 .020 3 0 199335. 1774. 197561.10 1.000 370.9 1410.5 1375.9 301.8 6.9 9.8 .0098 3.453 3.455 1 38.3

6 2
•
172 .020 3 O. 201247. 156i. 199686.30 1.000 377.9 1410.2 1375.9 308.8 7.0 9.7 .0098 3.485 3.487 1 38.3

2.792 .020 3 0 203073. 1342. 201730.60 1.000 384.9 1410.0 1375.9 315.8 7,1 9.6 .0098 3.525 3.527 1 38.3
2.Bi2 .020 3 0 204794. 1118. 203676.00 1.000 392,0 1409.8 1375.9 32:3.0 7,1 9.6 .0098 3.556 3.558 1 38.3

210 2.832 •020 3 0 206428 . 91i. 205517.00 1.000 399.2 1409.5 1375.9 330.1 7 .) 9.5 .0098 3.586 3.588 1 38.3.~

211 2.852 .020 3 0 207958. 707, 207250.60 1.000 406.4 1409,3 1375.9 337.4 7.2 9.4 .0098 3.617 3.618 2 38,3
212 2.Bi2 .020 3 0 209366. 500. 208866.50 1.000 413.7 1409.0 1375.9 344.7 7.3 9.3 .00'i8 3.644 3.646 1 38.3
213 2.892 .020 3 0 210646. 286. 210359.90 1.000 421.1 1408.8 1:375.9 352.0 7.3 9.3 .0098 3.671 3.673 1 38.3
214 2.912 .020 3 0 211790. 67. 211722 .50 1.000 428.4 1408.5 1375.9 359.4 7.4 9.2 .0098 3.698 3.700 1 38.3
215 2.932 .020 3 I} 212941. O. 212941.10 1.000 435.9 1408.2 1375.9 366.8 7.4 9.1 .0098 3.716 3.717 2 38.3
216 2.952 .020 3 0 214013. O. 214013.00 1.000 443.4 1407.9 1375.9 374.3 7.5 9.0 .0098 3.739 3.741 1 38.3
217 2.972 .020 3 0 214921. O. 214920.60 1.000 450.9 1407.6 1375.9381.8 7.5 8.9 .0098 3.754 3.755 1 38.3
218 2.992 .020 3 0 215745. O. 215745.20 1.000 458.4 1407.3 1375.9 389.3 7.5 8.8 .0098 3.766 3.768 1 38.3
219 3.012 .020 3 0 216413. O. 216413.101.000 466.0 1407.0 1375.9 396.9 7.6 8.8 .0098 3.778 3.780 1 38.3
220 3.032 .020 3 0 216894. O. 216893.60 1.000 473.5 1406.7 1375.9 404.5 7.6 8.7 .0098 3.788 3.790 1 38.3
221 3.052 .020 3 0 217169. O. 217169.40 LOOO 481.1 1406.4 1375.9 412.1 7.6 8.6 .0098 3.790 3.791 2 38.3
222 3.072 .020 3 0 217237. O. 217236.90 1.000 488.7 1406.0 1375.9 419.6 7.6 8.5 .0098 ':l 7ii" 3.799 1 38,3.... .... 0

223 3.092 .020 :3 0 217080. O. 217080.40 1.000 496.3 1405.7 1375.9 427.2 7.6 8.5 .0098 3.798 3.795 o 38.3
224 3.112 .020 3 0 216672. O. 216672,50 1.000 503.9 1405.3 1375.9 434.8 7.6 8.3 .0098 3.782 3.783 2 38.3
225 3.132 .020 3 0 216014. O. 216014.30 1.000 511.4 1404.9 1375.9 442.4 7.6 8.2 ,0098 3.776 3.778 1 38.3
226 3.152 .020 3 0 215074. O. 215074.10 1.000 518.9 1404.5 1375.9 449.9 7.5 8.1 .0098 3.752 3.754 2 38.3
227 3.172 .020 3 0 213846. O. 213845.60 1.000 526.4 1404.1 1375.9 457.3 7.5 8.0 .0098 3.735 3.736 1 38.3
228 3.192 .020 3 0 212302. O. 212302.50 1.000 533.8 1403.7 1375.9 464.7 7.4 7.9 .0098 3.707 3.70B 1 38.3
229 3.212 .020 3 0 210423. O. 210423.10 1.000 541.2 1403.3 1375.9 472.1 7.4 7.B .0098 3.678 3.679 1 38.3
230 3.232 .020 3 0 208174. O. 208174.40 1.000 548.4 1402.8 1375.9 479.4 7 " 7.6 .0098 3.639 3.640 1 38.3• • .:>

231 3.252 .020 3 0 205519 . 0, 205518.60 1.000 555.6 1402.4 1375.9 486.6 7 'J 7.5 .0098 3.589 3.590 1 38.3
.~

232 3.272 •020 3 0 202415 . O. 202415.10 1.000 562.7 1401.9 1375.9 493.6 7.1 7.4 .0098 3.539 3.540 1 38.3

1 3
•
292 .020 3 0 198799. 01 198799.10 1.000 569.6 1401.3 1375.9 500.6 6.9 7.2 .0098 3.470 3.471 1 38.3

j.jU •020 3 0 194596 . O. 194596,00 1.000 576.4 1400.8 1375.9 507.4 6,8 7.1 ,0098 3.401 3.402 1 38.3
3.332 .020 3 0 189684. 0, 189683.60 1.000 583.1 1400.1 1375.9 514.0 6.6 6.:1 .0098 3.316 3.316 1 38.3

236 3.352 .020 3 0 183876 . O. 183875.80 1.000 589.5 1399.5 1375.9 520.4 6.4 6.7 .0098 3.210 3.208 2 38.3
237 3.372 .020 3 0 176832. O. 176831.70 1.000 595.7 1398.7 1375.9 526.6 6.2 6.5 .0098 3.084 3.082 2 38.3
238 3.392 .020 3 0 167764. O. 167763.60 1.000 601.5 1397.8 1375.9 532.5 5.9 6.3 .0098 2.931 2.929 2 38.3
239 3.412 .020 3 0 \52741. O. 152740.80 1.000 606.9 1396.3 1375.9 537.8 5.3 5.9 .0098 2.672 2.670 38.3
240 3.432 .020 3 0 125438. O. 125438,20 1.000 611.3 1393.8 1375.9 542.2 4.4 5 'j .0098 2.194 2.193 38.3,~
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3.07 QP=
fiY=1187.3

.87
HC=1375.9 ALG=38.250

TF= .06 QiF= 28026. TP=
BRD= 43.8 BRW= 615.9 HU=1419.7

Z= .79 TFH= 2.21 80= 546.9 TFl=

•
217237. TRS= 1. 95 TS:

GO=
1.12
158.2816

OTIME***** 44176.0 74176.0 104176.0 134176.0 164176.0 194176.0 224176.0 254176.0 284176.0 314176.0
.060*
.100*
.140*
.180*
.220.*
.260.*
•300.*
.340.*
•380.*
.420. *
.460. *
.500. *
•540. *
.580. *
•620. *
.660. *
.700. *
.740. *e o. *

to. *
.860. *
•900. *
.940. *
•980. *

1.020. *
1.060. *
1.100. *
1.140. *
1.180. *
1.220.
1.260.
1.300.
1. 340.
1.380.
1.420.
1.460.
1.500.
1.540.
1.580.
1.620.
1.660.
1. 700.
1. 740.
1. 780 .. :
1.900.
1.940.
1.980.
2.020.
2.060.
·1 li1n

*
*
*
*

*
** .

*.
*.*
. *

*
*
*.
*

*

. "

Cl]SCHARGE
14176 .
1462D .
1511 U•
15628 .
16163 .
16708 .
i725'?
17814 .
18371 •
18928 •
19485 .
20042 .
20596 •
21148.
21698 .
22245 .
22789 .
23330.
23868.
24402.
24932 .
25458 .
25980 .
264'18 .
270i2.
27521.
28026.
33046.
36457.
42892.
48333.
54098.
56326.
58631.
61046.
63576.
66224.
68997.
71893.
74918.
78074.
81363.
84786.
88344.
92040.
95872.
99819.

103877 .
108062.
112377.
116814.



L.l'lU. * . 126U16.
2.180. *. 130766.
2.220. * 135599.
2.260. . * 140506.
2.300. * 145470.
2.340. * 150470.
2.380. * . 155489.

• 20. *. 160508.
60. * 165582.

2.500. . * 170636.
2.540. * 175607.
2.580. * 180467.
2.620. * . 185169.
2.660. of. 189677 .
2.700. * i939i4.
2.740. .* 198132 .
2.780. * 201977.
2.820. * 205448.
2.860. * 208521 .
2.900. * 211104.
2.940. * 213370.
2.980. * · 215251.
3.020. * · 216605.
3.060. * · 217196.
3.100. * · 216917.
3.140. * · 215638.
3.180. * 213228.
3.220. * 209523.
3.260. * 204277 .
3.300. .1' lQ7i 17

." .41 I

3.340. * . 187360.'9. * 173203.
u• * 141817.

•



BREACH HODEL, HICRO-VERSION: 1/87

~N6 FAILURE AT EAST END OF HGFRS STA. 1045+90 FILE: HGETOP.6 240CT90

HI= 1415.40 HU= 1419.70 HL= 1375.90 HPI= 1397.80 HSP= 1408.40

(OIN( J) ,1=1 ,8)
8060.00 2934.00 1012.00 306.00 92.00 .00 .00 .00

(TlN(J) ,1=1 ,8)
.00 1.00 2.00 3.00 4.00 6.00 .00 .00

(RSA(I),I=l,8) .
2975.00 2240.30 1221.70 114.80 76.80 44.40 18.85 .00

(HSAO) ,1=1,8>
1428.30 1419.70 1408.40 1396.10 1394.30 1392.60 1389.10 1375.90

ZU= 3.00 20= 2.00 2C= .00 PORW= .00 Gl= .00 6S= .00 1A1P= .00

D50C= .00 PORC= .00 WC= .00 CNC= .0000 AFRC= .00 COHC= .0 ~FCC= .00

050S= .18 PORS= .33 WS=125.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 ~FCS= 10.00

BR= 1.00 WC= 14.0 CRl= 5280.0 SM= 70.40 IIJ= 5280.0 ~ .0450 050DF= .00 ~FCDF= .00

OTH= .020 DBG= .001 H= .1000 TEH= 6.0 ERR= .10 FPT= 2.0 TPR= 1.0

• (SPQ(J) ,1=1 ,8)
.00 1049.30 2325.30 5551.80 10718.60 15377.70 22588.60 58752.00

(SPH(l),I=I,8)
.00 1.30 2.66 5.05 8.05 11.30 11.60 13.80

CRl= 5280. Itl= 91. AFR= 39.00 BO= 21.9 Z= .79

AFR= 39.0 THl= 64.50 -ifl= 6.68 THZ: 51.75 HZ: 22.93 TH3= 45.38 H3= 78.83

I T DTH KG KC QTOT QTS OB SU8 BT Iff HC 80 PPP HP cttf DH DHH KIT ALG
51 1.020 .020 4 0 17143. 8331. 8811.50 1.000 16.4 1415.1 1389.6 16.4 1406.0 17.3 .0098 .170 .170 1 .0
52 1.040 .020 4 0 17298. 8309. 8988.93 1.000 16.5 1415.1 1389.5 16.5 1406.1 17.3 .0098 .168 .168 1 .0
53 1.060 .020 4 0 17452• 8287. 9165.84 1.000 16.7 1415.0 1389.4 16.7 1406.2 17.2 .0098 .166 .166 1 .0 .

• 1.080 .020 4 0 17606. 8264. 9342.29 1.000 16.9 1415.0 1389.4 16.9 1406.2 17.2 .0098 .164 .164 1 .0
1.100 .020 4 0 17759. 8240. 9518.17 1.000 17.0 1415.0 1389.3 17.0 1406.3 17.2 .0098 .162 .162 1 .0

56 1.120 .020 4 0 17911. 8217. 9693.55 1.000 17.2 1415.0 1389.2 17.2 1406.4 17.2 .0098 .160 .160 1 .0
PIPE FLOW TO WEIR FLOW TRANSITION

1389. 13. 17. 10799. 19138. 29937. .022 1.162 167. 194. 13• 383.
•06833 .06844 .33122 2.75150 .0098 4.9 27.1 3.1 13.2 226.6

2 24.8 22.9 24.7 93189.9 .0676 4 Ll600 1.2276 38.3 193.8 382.9
58 1.160 .020 2 0 21692. 8193. 13498.82 1.000 50.8 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 028.7



60 1.164 .002 2 0 23475. 8186.
61 1.166 .00220 23458. 8171.

""V" V VV'v

15289.00 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 0 38.3
15286.55 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 0 38.3

- T DTH KG KC aTOT DTS OB SUB BT HY HC BO PPP HP ~ DH DHH KIT ALG
1.168 •002 2 0 23452• 8168. 15284.11 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
1.170 .002 2 0 23447. 8165. 15281.82 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3

64 1.172 .002 2 0 23441. 8162. 15279.37 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
65 l.174 .002 2 0 23435. 8158. 15277.08 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3
66 1.176 .002 2 0 23430. 8155. 15274.64 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
67 1.178 .002 2 0 23424. 8152. 15272.35 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
68 1.180 .0022 0 23418. 8149. 15269.91 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
69 1.182 .002 2 0 23413. 8145. 15267.62 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
70 1.184 .002 2 0 23407. 8142. 15265.17 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
71 1.186 .002 2 0 23401. 8139. 15262.73 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
72 1.188 .002 2 0 23396. 8135. 15260 .44 1.000 65.5 1415.0 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
73 1.190 .002 2 0 23390. 8132. 15258.00 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
74 1.192 .002 2 0 23385. 8129. 15255.71 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
75 1.194 .002 2 0 23379. 8126. 15253.27 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
7& 1.19& .002 2 0 23373. 8122. 15250.98 1.000 &5.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o 38.3

77 1.198 .002 2 0 23368. 8119. 15248.54 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
78 1.200 .002 2 0 23362. 8116. 15246.10 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
79 1.202 .002 2 0 23356. 8113. 15243.81 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
80 1.204 .002 2 0 23351. 8109. 15241.37 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
81 1.206 .002 2 0 23345. 8106. 15239.08 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
82 1.208 .002 2 0 23339. 8103. 15236.64 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
83 1.210 .002 2 0 23334. 8100. 15234.35 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
84 1.212 .002 2 0 23328. 8096. 15231.91 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
85 1.214 .002 2 0 23323. 8093. 15229.62 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 .0 38.3

- 1.216 .002 2 0 23317. 8090. 15227.18 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
1.218 .002 2 0 23311. 8086. 15224.74 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
1.220 .002 2 0 23306. 8083. 15222.45 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3

89 1.222 .002 2 0 23300. 8080. 15220.01 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
90 1.224 .002 2 0 23294. 8077. 15217.72 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
91 1.226 .002 2 0 23289. 8073. 15215.28 1.000 65.5 1414.9 1389.1 17.3 193.8 .0 .0098 .000 .000 o38.3
92 1.228 .002 2 0 23806. 8070. 15736.20 1.000 66.4 1414.9 1388.6 17.3 195.3 .5 .0098 .536 .535 4 38.3
93 1.230 .002 2 0 24313. 8067. 16245.80 1.000 67.2 1414.9 1388.1 17.3 196.8 1.0 .0098 .513 .513 2 38.3
94 1.232 .002 2 0 24807. 8063. 16743.73 1.000 68.0 1414.9 1387.6 17.3 198.2 1.5 .0098 .491 .492 2 38.3
95 1.234 .002 2 0 25289. 8060. 17229.17 1.000 68.7 1414.9 1387.1 17.3 199.6 2.0 .0098 .470 .470 3 38.3
96 1.236 .002 2 0 25758. 8056. 17702.23 1.000 69.4 1414.9 1386.7 17.3 200.9 2.5 .0098 .450 .450 2 38.3
97 1.238 .002 2 0 26214. 8052. 18161.93 1.000 70.1 1414.9 1386.2 17.3 202.1 2.9 .0098 .430 .430 2 38.3
98 1.240 .002 2 0 26656. 8049. 18607.55 1.000 70.8 1414.9 1385.8 17.3 203.3 3.3 .0098 .410 .410 2 38.3
99 1.242 .002 2 0 27083. 8045. 19038.42 1.000 71.4 1414.9 1385.4 17.3 204.4 3.7 .0098 .391 .391 2 38.3

100 1.244 .002 2 0 27496. 8041. 19455.25 1.000 72.0 1414.9 1385.1 17.3 205.5 4.1 .0098 .373 .373 2 38.3
101 1.246 .002 2 0 27894. 8037. 19857.31 1.000 72.5 1414.9 1384.7 17.3 206.5 4.4 .0098 .355 .355 3 38.3
102 1.248 .002 2 0 28279. 8033. 20245.56 1.000 73.1 1414.9 1384.4 17.3 207.5 4.8 .0098 .339 .339 2 38.3
103 1.250 .002 2 0 28649. 8029. 20619.58 1.000 73.6 1414.9 1384.0 17.3 208.4 5.1 .0098 .322 .323 2 38.3
104 1.252 .002 2 0 29005. 8025. 20979.84 1.000 74.0 1414.9 1383.7 17.3 209.3 5.4 .0098 .307 .307 2 38.3
105 1.254 .002 2 0 29347. 8021. 21326.22 1.000 74.5 1414.9 1383.4 17.3 210.1 5.7 .0098 .293 .293 2 38.3
106 1.256 .002 2 0 29676. 8016. 21659.52 1.000 74.9 1414.9 1383.2 17.3 210.9 6.0 .0098 .279 .279 2 38.3
107 1.258 .002 2 0 29992. 8012. 21980 .25 1.000 75.4 1414.9 1382.9 17.3 211.7 6.2 .0098 .266 .266 2 38.3
108 1.260 .002 2 0 30296. 8008. 22288.50 1.000 75.8 1414.9 1382.6 17.3 212.4 6.5 .0098 .253 .253 2 38.3
109 1.262 .002 2 0 30587. 8003. 22583.95 1.000 76.1 1414.9 1382.4 17.3 213.1 6.7 .0098 .241 .241 2 38.3
110 1.264 .002 2 0 30867. 7999. 22867.46 1.000 76.5 1414.9 1382.2 17.3 213.8 6.9 .0098 .230 .230 3 38.3
111 1.266 .002 2 0 31134. 7994. 23139.61 1.000 76.9 1414.9 1382.0 17.3 214.4 7.2 .0098 .219 .219 2 38.3, 1.268 .002 2 0 31391. 7990. 23401.40 1.000 77.2 1414.9 1381.7 17.3 215.0 7.4 .0098 .209 .209 2 38.3

1.270 .002 2 0 31638. 7985. 23652.18 1.000 77.5 1414.9 1381.5 17.3 215.6 7.6 .0098 .199 .199 2 38.3
1.272 .002 2 0 31874. 7981. 23892.83 1.000 77.8 1414.9 1381.4 17.3 216.1 7.8 .0098 .190 .190 2 38.3

115 1.274 .002 2 0 32100. 7976. 24123.45 1.000 78.1 1414.9 1381.2 17.3 216.7 7.9 .0098 .181 .181 3 38.3
116 1.276 .002 2 0 32317. 7972. 24345.11 1.000 78.4 1414.9 1381.0 17.3 217.2 8.1 .0098 .173 .173 2 38.3
117 1.278 .002 2 0 32524. 7967. 24557.59 1.000 78.6 1414.9 1380.8 17.3 217.6 8.3 .0098 .165 .165 2 38.3
118 1.280 .002 2 0 32723. 7962. 24761.28 1.000 78.9 1414.8 1380.7 17.3 218.1 8.4 .0098 .158 .158 3 38.3
119 1.282 .002 2 0 32914. 7957. 24956.92 1.000 79.1 1414.8 1380.5 17.3 218.5 8.6 .0098 .151 .151 2 38.3
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25323.96 1.000 79.5 1414.8 1380.2 17.3 219.3 8.9 .0098 .138 .138 1 38.3

I T DTH KG KC QlOl llTS 98 SU8 8T HY HC 80 PPP HP~ DH DHH KIT ALG
• 1.288 .002 2 0 33439. 7943. 25496.61 1.000 79.8 1414.8 1380.1 17.3 219.7 9.0 .0098 .132 .132 1 38.3

1.290 .002 2 0 33600. 7938. 25662.03 1.000 80.0 1414.8 1380.0 17.3 220.1 9.1 .0098 .126 .126 1 38.3
124 1.292 •002 2 0 33754• 7933. 25821.54 1.000 80.1 1414.8 1379.9 17.3 220.4 9.3 .0098 .121 .121 2 38.3
125 1.294 .002 2 0 33902. 7928. 25974.32 1.000 80.3 1414.8 1379.8 17.3 220.8 9.4 .0098 .116 .116 2 38.3
126 1.296 .002 2 0 34044. 7923. 26121.37 1.000 80.5 1414.8 1379.6 17.3 221.1 9.5 .0098 .111 .111 2 38.3
127 1.298 .002 2 0 34180. 7918. 26262.38 1.000 80.7 1414.8 1379.5 17.3 221.4 9.6 .0098 .106 .106 2 38.3
128 1.300 .002 2 0 34310. 7913. 26397.64 1.000 80.8 1414.8 1379.4 17.3 221.7 9.7 .0098 .102 .102 3 38.3
129 1.302 .002 2 0 34436. 7908. 26527.80 1.000 81.0 1414.8 1379.3 17.3 222.0 9.8 .0098 .098 .098 2 38.3
130 1.304 .002 2 0 34556. 7903. 26652.77 1.000 81.1 1414.8 1379.2 17.3 222.2 9.9 .0098 .094 .094 1 38.3
131 1.306 .002 2 0 34671. 7898. 26773.38 1.000 81.3 1414.8 1379.1 17.3 222.5 10.0 .0098 .090 .090 2 38.3
132 1.308 .002 2 0 34781. 7892. 26888.85 1.000 81.4 1414.8 1379.1 17.3 222.7 10.1 .0098 .087 .087 2 38.3
133 1.310 .002 2 0 34888. 7887. 27000 .41 1.000 81.5 1414.8 1379.0 17.3 223.0 10.1 .0098 .083 .083 2 38.3
134 1.312 .002 2 0 34990. 7882. 27107.45 1.000 81.7 1414.8 1378.9 17.3 223.2 10.2 .0098 .080 .080 2 38.3
135 1.314 .002 2 0 35088. 7877. 27210.50 1.000 81.8 1414.8 1378.8 17.3 223.4 10.3 .0098 .077 .077 1 38.3
136 1.316 .002 2 0 35182. 7872. 27309.65 1.000 81.9 1414.8 1378.7 17.3 223.7 10.4 .0098 .074 .074 2 38.3
137 1.318 .002 2 0 35272. 7867. 27405.07 1.000 82.0 1414.8 1378.7 17.3 223.9 10.4 .0098 .071 .071 2 38.3
138 1.320 .002 2 0 35358. 7861. 27496.74 1.000 82.1 1414.8 1378.6 17.3 224.1 10.5 .0098 .069 .069 1 38.3
139 1.322 .002 2 0 35442. 7856. 27585.53 1.000 82.2 1414.8 1378.5 17.3 224.2 10.6 .0098 .066 .066 2 38.3
140 1.324 .002 2 0 35522. 7851. 27670.99 1.000 82.3 1414.8 1378.5 17.3 224.4 10.6 .0098 .064 .064 2 38.3
141 1.326 .002 2 0 35599. 7846. 27753.16 1.000 82.4 1414.8 1378.4 17.3 224.6 10.7 .0098 .062 .062 1 38.3
142 1.328 .002 2 0 35673. 7841. 27832.36 1.000 82.5 1414.8 1378.4 17.3 224.8 10.8 .0098 .059 .059 1 38.3
143 1.330 .002 2 0 35744. 7835. 27908.53 1.000 82.6 1414.8 1378.3 17.3 224.9 10.8 .0098 .057 .057 1 38.3
144 1.332 .002 2 0 35812. 7830. 27982.25 1.000 82.7 1414.8 1378.2 17.3 225.1 10.9 .0098 .055 .055 2 38.3
145 1.334 .002 2 0 35878. 7825. 28053.48 1.000 82.8 1414.8 1378.2 17.3 225.3 10.9 .0098 .053 .053 2 38.3
146 1.336 .002 2 0 35941. 7819. 28122.02 1.000 82.9 1414.8 1378.1 17.3 225.4 11.0 .0098 .052 .052 1 38.3

.1.338 .002 2 0 36002. 7814. 28188.19 1.000 '82.9 1414.8 1378.1 17.3 225.5 11.0 .0098 .050 .050 2 38.3
1.340 .002 2 0 36061. 7809. 28252.03 1.000 83.0 1414.8 1378.0 17.3 225.7 11.1 .0098 .048 .048 2 38.3

149 1.342 .002 2 0 36117. 7803. 28313.64 1.000 83.1 1414.8 1378.0 17.3 225.8 11.1 .0098 .047 .047 2 38.3
150 1.344 .002 2 0 36171. 7798. 28373.44 1.000 83.2 1414.8 1377.9 17.3 226.0 11.2 .0098 .045 .045 2 38.3
151 1.346 .002 2 0 36223. 7792. 28430.82 1.000 83.2 1414.8 1377.9 17.3 226.1 11.2 .0098 .044 .044 2 38.3
152 1.348 .002 3 0 39279. 7787. 31491.92 1.000 86.5 1414.7 1375.9 17.4 .1 16.7 .0098 .055 .055 1 38.3
153 1.368 .020 3 0 40031. 7755. 32275.88 1.000 87.6 1414.7 1375.9 18.6 1.1 16.5 .0098 .564 .564 2 38.3
154 1.388 .020 3 0 40743. 7695. 33047.97 1.000 88.8 1414.7 1375.9 19.7 1.2 16.3 .0098 .577 .578 1 38.3
155 1.408 .020 3 0 41469. 7633. 33835.63 1.000 90.0 1414.7 1375.9 20.9 1.2 16.1 .0098 .590 .591 1 38.3
156 1.428 .020 3 0 42211. 7571. 34639.96 1.000 91.2 1414.6 1375.9 22.1 1.2 15.9 .0098 .605 .605 1 38.3
157 1.448 .020 3 0 42968. 7506. 35461.21 1.000 92.4 1414.6 1375.9 23.4 1.2 15.7 .0098 .619 .620 1 38.3
158 1.468 .020 3 0 43740. 7441. 36299.36 1.000 93.7 1414.5 1375.9 24.6 1.3 15.5 .0098 .634 .634 1 38.3
159 1.488 .020 3 0 44529. 7374. 37155.29 1.000 95.0 1414.5 1375.9 25.9 1.3 15.3 .0098 .649 .649 1 38.3
160 1.508 .020 3 0 45333. 7306. 38027.51 1.000 96.3 1414.5 1375.9 27.3 1.3 15.2 .0098 .664 .664 1 38.3
161 1.528 .020 3 0 46153. 7236. 38917.57 1.000 97.7 1414.4 1375.9 28.6 1.4 15.0 .0098 .679 .680 1 38.3
162 1.548 .020 3 0 46991. 7164. 39826.18 1.000 99.1 1414.4 1375.9 30.0 1.4 14.8 .0098 .696 .696 1 38.3
163 1.568 .020 3 0 47844. 7091. 40752.28 1.000 100.5 1414.3 1375.9 31.4 1.4 14.7 .0098 .711 .712 1 38.3
164 1.588 .020 3 0 48714. 7017. 41696.96 1.000 101.9 1414.3 1375.9 32.9 1.5 14.5 .0098 .728 .729 1 38.3
165 1.608 .020 3 0 49600. 6941. 42659.59 1.000 103.4 1414.3 1375.9 34.4 1.5 14.4 .0098 .745 .745 1 38.3
166 1.628 .020 3 0 50503. 6863. 43640.27 1.000 105.0 1414.2 1375.9 35.9 1.5 14.2 .0098 .762 .762 1 38.3
167 1.648 .020 3 0 51424. 6783. 44640.48 1.000 106.5 1414.2 1375.9 37.5 1.6 14.1 .0098 .779 .780 1 38.3
168 1.668 .02030 52361. 6702. 45659.25 1.000 108.1 1414.1 1375.9 39.0 1.6 13.9 .0098 .797 .798 1 38.3
169 1.688 .020 3 0 53316. 6619. 46697.27 1.000 109.7 1414.1 1375.9 40.7 1.6 13.8 .0098 .815 .816 1 38.3
170 1.708 .020 3 0 54288. 6533. 47754.92 1.000 111.4 1414.0 1375.9 42.3 1.7 13.7 .0098 .834 .835 1 38.3
171 1.728 .020 3 0 55279. 6446. 48832.63 1.000 113.1 1414.0 1375.9 44.1 1.7 13.5 .0098 .853 .854 2 38.3t 1.748 .020 3 8 56286. 6357. 49928.55 1.000 114.9 1413.9 1375.9 45.8 1.7 13.4 .0098 .872 .872 2 38.3

1.768 .020 3 0 57310. 6266. 51043.41 1.000 116.6 1413.9 1375.9 47.6 1.8 13.3 .0098 .891 .891 3 38.3
1.788 .020 3 0 58353. 6174. 52179.01 1.000 118.5 1413.8 1375.9 49.4 1.8 13.2 .0098 .911 .912 2 38.3

175 1.808 .020 3 0 59414. 6079. 53335.34 1.000 120.3 1413.8 1375.9 51.3 1.9 13.1 .0098 .932 .933 2 38.3
176 1.828 .020 3 0 60491. 5982. 54508.95 1.000 122.2 1413.7 1375.9 53.2 1.9 13.0 .0098 .951 .952 2 38.3
177 1.848 .020 3 0 61585. 5882. 55702.74 1.000 124.2 1413.0 1375.9 55.1 1.9 12.8 .0098 .972 .973 2 38.3
178 1.868 .020 3 0 62697. 5781. 56916.46 1.000 126.2 1413.6 1375.9 57.1 2.0 12.7 -.0098 .993 .994 2 38.3
179 1.888 .020 3 0 63826. 5677. 58149.11 1.000 128.2 1413.5 1375.9 59.1 2.0 12.6 .0098 1.015 1.015 2 38.3
180 1.908 .020 3 0 6497 1 .6 .0098 1.039 1.039 2 38.3



I T DTH KG KC QTOT QTS OB SUB BT HY He BO PPP HP ~ DH DHH KIT ALG
182 1.948 .020 3 0 67366. 5395. 61970.79 1.000 134.5 1413.3 1375.9 65.5 2.2 12.4 .0098 1.082 1.082 ' 2 38.341 1.90l1 .020 3 0 68591. . 5306. 63284.40 1.000 136.8 1413.3 1375.9 67.7 2.2 12.3 .0098 1.106 1.106 2 38.3

1.988 .020 3 0 69830. 5215. 64615.00 1.000 139.0 1413.2 1375.9 70.0 2.3 12.2 .0098 1.128 1.128 2 38.3
5 2.008 .020 3 0 71088. 5122. 65966.18 1.000 141.3 1413.1 1375.9 72.3 2.3 12.1 .0098 1.152 1.153 2 38.3

186 2.028 .020 3 0 72365. 5027. 67337.36 1.000 143.7 1413.1 1375.9 74.6 2.4 12.0 .0098 1.177 1.177 2 38.3
187 2.048 .020 3 0 73655. 4930. 68724.96 1.000 146.1 1413.0 1375.9 77.0 2.4 11.9 .0098 1.199 1.200 3 38.3
188 2.068 .020 3 0 74962. 4831. 70131.68 1.000 148.5 1412.9 1375.9 79.5 2.4 11 .8 .0098 1.224 1.225 2 38.3
189 2.088 .020 3 0 76285. 4730. 71555.37 1.000 151.0 1412.8 1375.9 82.0 2.5 11 .8 .0098 1.248 1.249 1 38.3
190 2.108 .020 3 0 77623. 4625. 72997.95 1.000 153.6 1412.8 1375.9 84.5 2.5 11.7 .0098 1.274 1.275 2 38.3
191 2.128 .020 3 0 78976. 4519. 74457.52 1.000 156.2 1412.7 1375.9 87.1 2.6 11.6 .0098 1.299 1.300 2 38.3
192 2.148 .020 3 0 80345. 4410. 75934.70 1.000 158.8 1412.6 1375.9 89.8 2.7 11.5 .0098 1.325 1.326 3 38.3
193 2.168 .020 3 0 81728. 4299. 77428.99 1.000 161.5 1412.5 1375.9 92.5 2.7 11.5 .0098 1.351 1.352 3 38.3
194 2.188 .020 3 0 83127. 4186. 78940 .76 1. 000 164.3 1412.4 1375.9 95.2 2.8 11.4 .0098 1.379 1.380 1 38.3
195 2.208 .020 3 0 84537. 4070. 80466.66 1.000 167.1 1412.4 1375.9 98.0 2.8 11.3 .0098 1.404 1.405 1 38.3
196 2.228 .020 3 0 85962. 3952. 82010.50 1.000 169.9 1412.3 1375.9 100.9 2.9 11.3 .0098 1.433 1.434 1 38.3
197 2.248 .020 3 0 87397. 3831. 83566.30 1.000 172.9 1412.2 1375.9 103.8 2.9 11.2 .0098 1.458 1.460 1 38.3
198 2.268 .020 3 0 88845. 3707. 85138.34 1.000 175.8 1412.1 1375.9 106.8 3.0 11.1 .0098 1.487 1.489 1 38.3
199 2.288 .020 3 0 90300. 3580. 86720.37 1.000 178.9 1412.0 1375.9 109.8 3.0 11.0 .0098 1.513 1.514 1 38.3
200 2.308 .020 3 0 91768. 3450. 88317.30 1.000 181.9 1411.9 1375.9 112.9 3.1 11.0 .0098 1.542 1.543 1 38.3
201 2.328 .020 3 0 93245. 3318. 89927.56 1.000 185.1 1411.8 1375.9 116.0 3.1 10.9 .0098 1.571 1.573 1 38.3
202 2.348 .020 3 0 94728. 3182. 91545.47 1.000 188.3 1411.7 1375.9 119.2 3.2 10.9 .0098 1.597 1.599 1 38.3
203 2.368 .020 3 0 96219. 3044. 93174.95 1.000 191.5 1411.6 1375.9 122.5 3.3 10.8 .0098 1.627 1.628 1 38.3
204 2.388 .020 3 0 97717. 2902. 94814.84 1.000 194.9 1411.5 1375.9 125.8 3.3 10.7 .0098 1.657 1.658 1 38.3
205 2.408 .020 3 0 99218. 2757. 96460.99 1.000 198.2 1411.4 1375.9 129.2 3.4 10.7 .0098 1.684 1.685 2 38.3
206 2.428 .•020 3 0 100724. 2610. 98114.09 1.000 201.6 1411.3 1375.9 132.6 3.4 10.6 .0098 1.713 1.715 1 38.3
207 2.448 .028 3 0 102233. 2459. 99774.24 1.000 205.1 1411.2 1375.9 136.1 3.5 10.6 .0098 1.743 1.745 1 38.3

, 2.WI .020 3 0 103747. 2310. 101437.00 1.000 208.7 1411.0 1375.9 139.6 3.5 10.5 .0098 1.771 1.771 2 38.3
2.488 .020 3 0 105304. 2201. 103103.20 1.000 212.3 1410.9 1375.9 143.2 3.6 10.4 .0098 1.800 1.802 1 38.3

2 0 2.508 .020 3 0 106860. 2088. 104772.10 1.000 215.9 1410.8 1375.9 146.9 3.7 10.4 .0098 1.830 1.832 1 38.3
211 2.528 .020 3 0 108411. 1973. 106438.30 1.000 219.7 1410.7 1375.9 150.6 3.7 10.3 .0098 1.858 1.858 2 38.3
212 2.548 .020 3 0 109960. 1856. 108104.00 1.000 223.4 1410.6 1375.9 154.4 3.8 10.2 .0098 1.887 1.889 1 38.3
213 2.568 .020 3 0 111504. 1736. 109768.10 1.000 227.3 1410.4 1375.9 158.2 3.8 10.2 .0098 1.918 1.919 1 38.3
214 2.588 .020 3 0 113037. 1612. 111424.40 1.000 231.2 1410.3 1375.9 162.1 3.9 10.1 .0098 1.945 1.946 2 38.3
215 2.608 .020 3 0 114563. 1487. 113075.70 1.000 235.1 1410.2 1375.9 166.0 3.9 10.1 .0098 1.974 1.976 1 38.3
216 2.628 .020 3 0 116078. 1358. 114719.50 1.000 239.1 1410.0 1375.9 170.1 4.0 10.0 .0098 2.005 2.006 1 38.3
217 2.648 .020 3 0 117576. 1227. 116349.40 1.000 243.2 1409.9 1375.9 174.1 4.1 9.9 .0098 2.030 2.032 1 38.3
218 2.668 .020 3 0 119061. 1092. 117968.80 1.000 247.3 1409.7 1375.9 178.2 4.1 9.9 .0098 2.060 2.062 1 38.3
219 2.688 .020 3 0 120539. 968. 119571.50 1.000 251.5 1409.6 1375.9 182.4 4.2 9.8 .0098 2.087 2.088 2 38.3
220 2.708 .020 3 0 122006. 847. 121159.10 1.000 255.7 1409.4 1375.9 186.6 4.2 9.8 .0098 2.116 2.118 1 38.3
221 2.728 .020 3 0 123448. 723. 122724.20 1.000 260.0 1409.3 1375.9 190.9 4.3 9.7 .0098 2.141 2.143 1 38.3
222 2.748 .020 3 0 124867. 597. 124270.30 1.000 264.3 1409.1 1375.9 195.3 4.3 9.7 .0098 2.171 2.173 1 38.3
223 2.768 .020 3 0 126256. 467. 125788.90 1.000 268.7 1409.0 1375.9 199.7 4.4 9.6 .0098 2.195 2.197 1 38.3
224 2.788 .020 3 0 127615. 334. 127280.68 1.000 273.2 1408.8 1375.9 204.1 4.4 9.5 .0098 2.221 2.222 2 38.3
225 2.808 .020 3 0 128944. 199. 128744.90 1.000 277.7 1408.6 1375.9 208.6 4.5 9.5 .0098 2.250 2.251 1 38.3
226 2.828 .020 3 0 130235. -. 60. 130174.70 1.000 282.2 1408.5 1375.9 213.1 4.5 9.4 .0098 2.273 2.275 1 38.3
227 2.848 .020 3 0 131568. O. 131567.80 1.000 286.8 1408.3 1375.9 217.7 4.6 9.3 .0098 2.297 2.298 1 38.3
228 2.868 .020 3 0 132921. O. 132920.80 1.000 291.4 1408.1 1375.9 222.4 4.6 9.3 .0098 2.320 2.321 1 38.3
229 2.888 .020 3 0 134230. O. 134229.70 1.000 296.1 1407.9 1375.9 227.1 4.7 9.2 .0098 2.342 2.344 1 38.3
230 2.908 .020 3 0 135492. O. 135491.80 1.000 300.8 1407.7 1375.9231.8 4.7 9.2 .0098 2.365 2.366 1 38.3
231 2.928 .020 3 0 136703. O. 136703.20 1.000 305.6 1407.6 1375.9 236.6 4.8 9.1 .0098 2.387 2.388 1 38.3
232 2.948 .020 3 0 137863. O. 137862.50 1.000 310.4 1407.4 1375.9 241.4 4.8 9.0 .0098 2.408 2.410 1 38.3
233 2.968 .020 3 0 138960. O. 138960.30 1.000 315.3 1407.2 1375.9 246.2 4.9 9.0 .0098 2.425 2.426 2 38.3

9 2
•

9811 .020 3 0 139999. O. 139998.50 1.000 320.2 1406.9 1375.9 251.1 4.9 8.9 .0098 2.445 2.447 1 38.3
3.008 .020 3 0 140967. O. 140966.50 1.000 325.1 1406.7 1375.9 256.0 4.9 8.8 .0098 2.459 2.461 1 39.3

2 6 3.028 .020 3 0 141868. O. 141868.00 1.000 330.1 1406.5 1375.9261.0 5.0 8.8 .0098 2.479 2.481 1 38.3
237 3.048 .020 3 0 142692. O. 142692.10 1.000 335.0 1406.3 1375.9 266.0 5.0 8.7 .0098 2.492 2.494 1 38.3
238 3.068 .020 3 0 143436. O. 143436.20 1.000 340.1 1406.1 1375.9 271.0 5.0 8.6 .0098 2.505 2.506 ( 38.3
239 3.088 .020 3 0 144139. O. 144138.60 1.000 345.1 1405.8 1375.9 276.0 5.0 8.5 .0098 2.517 2.518 1 38.3
240 3.108 .020 3 0 144777. O. 144776.80 1.000 350.1 1405.6 1375.9 281.1 5.1 8.5 .0098 2.528 2.529 1 38.3
241 3.128 .020 3 0 145322. O. 145322.50 1.000 355.2 1405.3 1375.9 286.2 5.1 8.4 .0098 2.539 2.540 1 38.3



I
242
243

tI
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265

T DTH KG KC
3.148 .020 3 0
3.168 .020 3 0
3.188 .020 3 0
3.208 .020 3 0
3.228 .020 3 0
3.248 .020 3 0
3.268 .020 3 0
3.288 .020 3 0
3.308 .020 3 0
3.328 .020 3 0
3.348 .020 3 0
3.368 .020 3 0
3.388 .020 3 0
3.408 .020 3 0
3.428 .020 3 0
3.448 .020 3 0
3.468 .020 3 0
3.488 .020 3 0
3.508 .020 3 0
3.528 .020 3 0
3.548 .020 3 0
3.568 .020 3 0
3.588 .020 3 0
3.608 .020 3 0

KTT= 0 1=

QTOT
145766.
146106.
146332.
146437.
146416.
146259.
145956.
145498.
144872.
144065.
143063.
141846.
140394.
138677.
136656.
134285.
131487.
128148.
124061.
118750.
110148.
96427.
73865.
40175.

266 T=

GTS
O.
O.
O.
O.
O.
o.
o.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
o.
O.
O.
O.
o.
O.
O.

3.63

GB SUB
145765.80 1.000
146106.00 1.000
146332.50 1.000
146437.50 1. 000
146415.70 1.000
146258.60 1.000
145956.10 1.000
145498.20 1.000
144871.70 1.000
144065.20 1.000
143063.20 1.000
141846.40 1.000
140394.40 1.000
138676.50 1.000
136655.50 1.000
134284.90 1.000
131486.60 1.000
128147.90 1.000
124060.90 1.000
118749.80 1.000
110148.30 1.000
96426.61 1.000
73865.34 1.000
40175.07 1.000

8T HY HC 80
360.3 1405.1 1375.9 291.2
365.4 1404.8 1375.9 296.4
370.5 1404.5 1375.9 301.5
375.6 1404.3 1375.9 306.6
380.7 1404.0 1375.9 311.7
385.9 1403.7 1375.9 316.8
391.0 1403.4 1375.9 321.9
396.0 1403.0 1375.9 327.0
401.1 1402.7 1375.9 332.0
406.1 1402.4 1375.9 337.1
411.1 1402.0 1375.9 342.1
416.1 1401.6 1375.9 347.0
421.0 1401.2 1375.9 351.9
425.8 1400.8 1375.9 356.8
430.6 1400.4 1375.9 361.5
435.3 1399.9 1375.9 366.2
439.9 1399.4 1375.9 370.8
444.3 1398.8 1375.9 375.3
448.7 1398.2 1375.9 379.6
452.8 1397.4 1375.9 383.8
456.7 1396.2 1375.9 387.6
460.1 1394.4 1375.9 391.0
462.6 1391.4 1375.9 393.6
464.1 1386.3 1375.9 395.0

PPP
5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.0
5.0
4.9
4.9
4.8
4.8
4.7
4.6
4.5
4.3
4.1
3.9
3.4
2.6
1.4

HP CMi
8.3 .0098
8.3 .0098
8.2 .0098
8.2 .0098
8.1 .0098
8.0 .0098
7.8 .0098
7.8 .0098
7.7 .0098
7.6 .0098
7.5 .0098
7.4 .0098
7.3 .0098
7.1 .0098
7.0 .0098
6.9 .0098
6.8 .0098
6.6 .0098
6.4 .0098
6.2 .0098
5.9 .0098
5.4 .0098
4.6 .0098
3.2 .0098

DH DHH KIT ALG
2.544 2.545 2 38.3
2.553 2.554 1 38.3
2.556 2.557 1 38.3
2.556 2.558 0 38.3
2.556 2.557 0 38.3
2.556 2.557 0 38.3
2.549 2.550 1 38.3
2.541 2.542 1 38.3
2.528 2.529 2 38.3
2.514 2.515 2 38.3
2.498 2.499 1 38.3
2.475 2.476 1 38.3
2.451 2.452 1 38.3
2.421 2.422 1 38.3
2.385 2.385 1 38.3
2.348 2.348 1 38.3
2.296 2.294 2 38.3
2.240 2.238 2 38.3
2.171 2.169 3 38.3
2.074 2.072 2 38.3
1.929 1.927 2 38.3
1.683 1.681 2 38.3
1.290 1.289 2 38.3

.704 .699 5 38.3

T8= 1.14
90= 71.4663

OTIHE***** 29310.0 49310.0 69310.0 89310.0 109310.0 129310.0 149310.0 169310.0 189310.0 209310.0
•080*
•120*
•160*
.200*
•240.*
•280.1
•320.*
•360.*
•400.*
•440.*
•480. *
•520. I

•560. *
•600. *
•640. I

•

0. I

O. *
•760. *
•800. *
•840. *
•880. *
•920. *
.960. *

DISCHARGE
9311 •
9594•
9903•

10230 •
10567•
10910.
11257•
11606•
11956•
12306•
12655•
13003•
13350 •
13694 •
14036•
14376.
14713.
15048•
15379•
15707•
16032•
16354•
11.l.n .



1.840. I 17298.
1.080. I 17606.
1.120. I 17911.
1.160. f 21692.
1.200. I . 23362.
1.240. f. 26657.

tr' • I 32724.
20. I 35358.

•360. f 39730•
1.400. f 41178.
1.440. f 42665.
1.480. f · 44214.
1.520. * . 45825.
1.560. f. 47503.
1.600. I 49246.
1.640. .f 51055.
1.680. • f 52934.
1.720. I 54883.
1.760. * 56900.
1.800. f 58989.
1.840. f 61147.
1.880. I · 63375.
1.920. if • 65687.
1.960. t. 68101.
2.000. .f 70585.
2.040. • f 73139.
2.080. · * 75756.
2.120. I 78435.
2.160. * 81175.
2.200. I · 83973.
2.240. f. 86823.

~,
I 89718.

O. • I
92655.

•360. · I 95623•
2.400. I 98618.
2.440. t 101629.
2.480. I • 104681.
2.520. I. 107791.
2.560. .1 110886.
2.600. • I 113952.
2.640. I 116977.
2.680. I 119948.
2.720. I 122871.
2.760. f • 125701.
2.800. f 128413.
2.840. .f 131035.
2.880. • I 133706.
2.920. · f 136219.
2.960. f 138521.
3.000. f 140579.
3.040. f . 142363.
3.080. f 143858.
3.120. * . 145104.
3.160. f • 145970.
3.200. I. 146396.
3.240. f. 146321.
3.280. I • 145681.

«' t • 144388.
O. I 142333.

•400. t 139363•
3.440. · I 135233.
3.480. t 129483.
3.520. I 120874.
3.560. I 101913.
3.600. · * 53647.



FILE:HQt1iOF.72

BF:E.4CH t-100E!., HI CRO..lJERSi iJl: i/87

~'iG FAiLU~E iN MiDDLE OF HQFRS;STH. 762+00

HI= 1418.5u HL~ 1419.70 ML= 1390.00 HPJ=

240CT90

1408.40

(GINW ,1=1,8)
15658.00 10964.00 7883.00 3630.00 33i 1.0D 1210.00 1137.00 on. ~

nINW, 1=1 ,8j
.00 1.00 2.00 6.00 10.00 i;; ilt~1 21.00 .00W 1100"'"

(RSAW ,1=1 ,8)
2975.00 2240.30 i22i.tO ii 4.80 76.80 44.40 18.85 .00

(HSAW ,1=1 ,8)
1428. :30 1419 .iO 1408.40 1396.10 1394.30 1392.60 1389.10 i375.90

Zv: 3.00 ZD= 2.00 ZC= .00 PORw= .00 GL= .00 GS= .00 v~?= .00

[JSUC= .00 PORL:= .00 l.i.JC= .00 we= .0000 AFRC= .00 COHC= .0 lNFCC= .. 00

u505= .18 PDR:3= .33 l~S=i25.60 eNs= .0000 AFRS= 39.00 COMS= 100.0 8~FCS= 10.00

8F-~ 1.UO WC= 14.0 CRL= 5280.0 Sr~ 70.40 ~~J= 5280.0 uiJ= .0450 D50DF= .00 ~iFCDF= .00

.nu DBG= .001 H=DTH=

• (spum ,]=1 ,8)
.DO i049.30 2325.30

.1000 TEH= 10.0 ERF-':, .10 FPT=

555i.BO i0718.6U i5377.70 22588.00

2.0 TPR=

58752.00

1.0

(SPHd) ,1=1 ,8)
.00 1.~:0 2.66 5.05 8.05 11.30 i 1.6D

CRL= 5280. 6M= 43. AFR= 39.00 80= 14.8 Z= .48

AFR= 39.0 TH1= 64.50 'H1= 6.68 TH2= 51.75 H2= 22.93 TH3= 45.38 H~= 78.83

j T DTH KG KC GTOT GiS uS SUB 8T Hi riC 80 ppp HP CNN uH DHH KIT ALG
PIPE FUJlj TO WEIR FLC8"i TRANSITIDN

1398. B. 14. 3704. 6709. 10413. .018 .B38 ~ .•..•. ~ ·:'0 8. 159.lL~, j~v •

•05876 .05882 .33122 2.76107 .0098 4. i 21.7 2.5 8.1 i58.0

• i 711 6.7 1~ .6 205'i7 I 7 .0361 2 .8400 .876i 25.5 1:38.6 i c;r, 7
4l ~ woO, I

2 23.4 22.9 16.1 13162.8 .0747 38 .9460 1.0207 12.8 162.5 49.0

T DiH KG KC GTOT GTS tiB SUB BT HY He 80 PPP HP Ctf~ DH DHH KlT ALG
98 1.0116 .fi?!! 3 0 ?'17:r. 1:~44}. i:i:~4'1. R'1 i .flnn 44. ~, i 4i :=1. ::: 1~9n.!l ii.: 11 ~ .",: .,1. 11jl'~P .nnn . fi fii! f!

.-.... :"I

! ..- /.1 • .t.



114 1.326 .020 3 0
115 1.346 .02030
116 1.366 .020 3 0
117 1.386 .020 3 0
118 1.406 .02030
119 1.426 .02030
120 1.446 .020 3 0
i21 1.466 .020 3 0

109 1.226
liD 1.246
111 1.266
112 1.286
i 13 1.306

2 27,.2

3 27".2

1 27.2

1 27.2

3 27.2

2 27.2
1 27.2

1 ';7 'j
41 .....

2 27.2

2 27,2
2 27.2

2 27.2

2 27.2

1 27.2

3 27.2

2 27.2

2 27.2

2 27.2

3 27.2
1 27.2

1::7i
''-'1.1

.754

.8ii

.839

.970

.543

.562

.583

.606

.65i

.676
~700

.726

.62B

1.004
i.U40
1.079
1.117
1.1582.3 9.3 .0093 1.157

2.2 }'.5 ,0098 1.079
2.2 9.4 ,u098 i .ii7

2.1 9.6 .0098 1.040

1.1 12.1 .0098 .543
1.1 11.9 .0098 .562
1.2 11.7 .0098 .583
1.2 11.5 .0098 .605
1.3 11.3 .0098 .628
1.3 1i.2 .0098 .65i
1.4 11.0 .OO:;'B .6i6
1.4 10.8 .0098 .700
i.5 iO,? .0098 ,726
1.5 10.0 .0098 ,753
1.6 10.4 .0098 .782
1.6 10.3 .0098 .810
1.7 10.2 .0098 .839
1.7 10.1 .0098 .870
1.8 10.0 .0098 .902
1.'1 9.9.0098 ,'135
1.9 9.7 .0i)Y8 .969

21.'?

'-1'" '-I
.;;{ .0

29.1
30.1

15.8
16.9
18.1
19.3
20.6

41.8
43.9
46.0
48.3
50.6

24.6
26.1

39.8

23.2

36.0

46.3 1418.3 1390.0
47.4 1418.3 1390.0
48.6 1418.3 1390.0
49.8 1418.3 1390.0
51.0 1418.3 13:tO.0
52.4 1418.3 1390.0
53.7 1418.2 13YO.U
55.1 14 i B. 2 1390.0
56.6 1418.2 1390.0
58.1 1418.2 1390.0
59.6 1418.2 1390.0
61.2 1418.2 1390.0
62.9 1418.1 1390.0
64.7 1418.1 13'10.0
66.5 1418.1 1390.0
68.3 1418.1 13'10.0
70.3 1418.1 1390.0
72.3 1418.0 1390.0
14.4 1418.0 1390.0
76.5 1418.0 1390.0
78.8 1418.0 1390.0
81.1 1418.0 1390.0

• __ "" l "" • '''......... , I.' ...

lii9i.261.00D
17157 ,48 1.000

18448.13 1. 000
19128.37 1.000
19832.35 1.000
20560.12 1. 000
21313.42 1.00!)
22092.66 1.000
22898.53 1.000

24593.67 1.000
25484.28 1. 000
26406.07 1.000
27358.01 1.000
28341.84 1.000

13287.59 1. 000
13783.55 1.000
142'17 .36 1.000
14830.16 1. 000
15381. 91 1.000
15953.23 1.000
16545.22 1.000

23732.56 1.0uO

1'-'1 ')'j.. ".......

13408.
13390.
13372.
13353.
13333.

i3i49.

13200.
13175.

i3224.

12874.

13291.
1327D •
13247•

13313.

13095.
i3067.
13037.
13006.
12975.
12942.
12909.

29266.
29837 •
30427.

26695.
27174.
27669.
28183.
28715.

31038.
3i6i2.
32328.
33007 .
33709.
34436 •
35187.

36769.
37600.
38459.
39348.
40267.
41215.

•020 3 0

.020 3 U

.020 :3 (I

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

1.186
1.166

1.206

100 1.046
10i 1.066
102 1.086
103 1.106
104 1.126

1.146lu5

•108

i53.o i417.2 i39u.u 123.i

106.6 1417.7 1390.0 75.5
109.3 1417./ 1390.0 78.8
112.6 1417.6 1390.0 82.1
116.2 1417.6 1390.0 85.7
119.8 1417.6 1390.0 89.3
123.5 1417.5 1390.0 93.0
127.4 1417.5 1390.0 Y6.Y
131.4 1417.4 1390.0 100.9
135.6 1417.4 1390.0 105.1
139.8 1417.3 1390.0 109.3
144.3 1417.3 1390.0 113.8
148.8 1417.3 1390.0 118.3

158.4 1417.2 1390.0 128.0
163.5 1417.1 1390.0 133.0
168.7 1417.0 1390.0 138.2
174.1 1417.0 1390.0 143.6
179.6 1416.9 1390.0 149.1
185.3 1416.9 1390.0 154.8
191.2 1416.8 1390.0 160.7
197.3 1416.7 1390.0 166.8
203.6 1416.7 1390.0 173.1
210.0 1416.6 1390.0 179.5
216.7 1416.5 1390.0 186.2
223.5 1416.5 1390.0 193.0
230.6 1416.4 1390.0 200.1
237.9 1416.3 1390.0 207.4
245.3 1416.2 1390.0 214.8
253.0 1416.2 1390.0 222.5
261.0 1416.1 1:390.0 230,5

2 27,2

2 27,2

2 27,2

2 27,2

1 27.2

1 27.2

2 27.2

i 27.2
1 27.2

22i.2
1 27.2
2 27.2

1 27.2

2 27,2

3 27.2

3 27.2
3 27.2
i 27.2

3 27.2
'j ')7 'j
.... ~l ....

2 27,2

2 27.2

2 27.2
2 27.2

2 27.2

2 27.2

2 27.2

2.14i

2.518

2.769

2.604
2.685

2.2i3

2.365

2.861
2.948
3.044
3.134

1.6:38
1.69:3
1-_ 754

2.520
2.440 2.441

2.946
3.042
3.1:33

2.602
2.684
2.768

7.3 .OG98 3.233 3.234

7.6 .0098 3.847 3.848

3,{ .0098 1.638

8.2 .0098 2.286
8,2 .u098 2.364

7.8 .0098 3.327 3.329
7.7 .0098 3.425 3.426
7.7 .0098 3.531 3.533
7.7 .0098 3,635 3.632
7.6 ,0098 3.741 3.743

8.3 .0&98 2.140
8.2 .0098 2.212

NP uiN DB DHH Kli ALG
9.2 .G01'8 1.i"i'7' 1.200 2 27.2

8.6 .0098 1.694

8.5 .009B 1.815 i.Slc
8.5 .0098 1.875 1.874
8.4 .0098 1.939 1.938
8.4 .0098 2.005 2.0&4
8.3 .0098 2.072 2.071

9.2 .0098 i.242 1.243 2 27.2

8.6 .0098 1",753

8.1 .0098
8.1 .00·?8
8.0 .0098
8.0 .0098
8.0 .0098
7.9 .0098
7.9 .0098
i.1 .0098
7.8 .0098

9.i .0098 1.286 1.286 2 27.2
9.& .p09S 1.331 1.330 i 27.2
8,9 ,0098 1.378 1,3}Y 2 27.2
S.9 .0098 1.428 1.429 2 27.2
B.8 .OUY~; i .479 i .479 2 27.2
8.8 .0098 1.53i i,53i 2 27.2

4,1

3,9

3,0

2,9

3.:3

2,8

3.1

7.3

3.0

5.4
5.5
5.7
5,9
6.1

3.2

3.4

4.0

5.2

2.5

4.3
4.4
4.6
4.7
4.9
5.0

1.5

6.5

3.8

2.7

3.5

6.7
6.9

6.3

ppp
. 2.453.u

72.3

58.0
60.7
63.4
66.3
69.3

He BDHY87
83.5 i4i7.9 1390.0

99.8 1417.B i390.u

86.0 1417.9 1390.0
88.5 1417.9 1390.0
91.2 1417.6 1390.0
93.9 1417.8 1390.0
96.8 1417.8 1390.0

102.8 1417.7 1390.~

96985.23 1.000

11a SUB
2'13%.40 1.000
30408.56 1.000
31492.54 1.000
32611.06 1.000
33765.76 1.000
34958.55 1.000
36189.53 1.000
37459.20 1.000
38768.35 1.000
40117.18 1.000
41506.82 1.000
42939.21 1.000
44415.98 1.000
45935.66 1.000
47499.84 1. 000
49109.84 1.000
50765.49 1.000
52467.22 1.000
54216.62 1.0GO
56u15.05 1.0uu
57863.92 1.000
59761.15 1.000
61708.47 1. 000
63707.08 1.000
65754.15 1.000
67851.58 1.000
70002.87 1.000
72202.65 1.000
74457.16 LOOO
76760.26 1.000
79117.81 1.000
81522.63 1.000
83975.76 1.000
86482.08 1. 000
89037.08 1.000
91640.02 1.000
94287.52 1. 000

11236.

i2594.
i254B.

ii146.
11 052.
10956.
10856.
10754.
10634.
10503.
10367.
10228.
lu084,

GiS
12838.
12800.
12762.
12722.
12681.
12638.

12501.
12452.
12402.
12350.
12296.
12241.
12184.
12124.
12063.
i1999.
11933.
11866.
11796.
11723.

-11649.
11571.
11492.
11409.
11324.

GTOT

83439.

43209.
44254.
45333.
46446.
47596.
48783.
50007.
5i269.
52570.
53909.
55289.
56712.
58177 .
59683.
61234.
62828.
64466.
66150.
67881.
69660.
71484.
73358.
75279.
77246.
79261.
81327.

107069.

85603.
87813.
90074.
92379.
94729.
97116.
99540.

102007.
104515.

129 i.626 .020 3 0
130 1.646 .020 3 0
131 1.666 .02030
132 1.686 .020 3 0
133 1.706 .020 3 0
134 1.726 .02030
135 1.746 .020 3 0
136 i.766 .02030
137 1.786 .020 3 0
138 1.806 .020 3 0
139 1.826 .020 3 0
140 1.846 .02030
141 1.866 .020 3 0
142 1.&86 .02030
143 1.906 .02030
1441.926 .020 3 0
145 1.946 .020 3 0
146 1.966 .02030
147 1.986 .020 3 0
148 2.006 .020 3 0
149 2.026 .020 3 0
150 2.046 .020 3 0
15i 2.066 .020 3 0

,
2.086 .020 3 0
2.106 .020 3 i)

1 4 2.126 .020 3 0
155 2.146 .020 3 0
156 2.166 .020 3 0
157 2.186 .020 3 0
158 2.206 .020 3 0
159 2.226 .020 3 0

i DiH KG KC
i22 1.486 .02030
123 1.506 .020 3 0
124. 1.526 .02030
125 1.546 .020 3 0

,
1.566 .02030
1.586 .020 3 0

1 8 1.606 .02030



178 21606 1020 3 (I

179 2.626 .020 3 0
180 2.646 .020 3 0
181 2.666 .020 3 0

172 2.486 .020 3 0
173 2.506 .020 3 0
174 2.526 .020 3 0
it5 2.540 .020 3 0
176 2.566 .020 3 0
177 2.586 .020 3 0

PO 2.446
171 2.466

i 27.2
i 27,2

2 2712

:3 27.2

2 27.2

3 27.2

3 27.2

2 27.2

2 2712

2 27.2
3 27.2

1 ·j7 -,.., .'"

3 27.2

2 27.2

1 27.2

22i.2
2 27.2

2 27.2
2 27.2

:~ .275
6.400
6.518
6.635

7.3 10098 4.894 4.89~

712 .00'18 5.018 5.020
7.2 .0098 5.141 5.143
7.2 .0098 5.267 5.269

7.0 ,u098 5.770 5.7i2

0.8 ,OD98 6.519

/.J .0098 5.393 5.395
7.1 .0098 5.521 5.523
7.0 .0098 5.651 5.653

7.5 .0098 4.181 4.183
7.5 .0098 4.303 4.305
7.4 .0098 4.417 4.418
7.4 .0098 4.532 4.534
7.3 .0098 4.651 4.653
7.3 .0098 4.772 4.773

61& .0098 6.269
6.8 .OD9;; 6.402

7.0 .0098 5.901 5,904
6.9 .0098 6.023 6.025
6.9 .0098 6.156

6.7 .0098 6.637

II.' ..:., .... ..:. ~ • ..,;;"j:J .. iJi • .lo .,,;,\.'.;.; "';;lv.U ;,WW.1,J

102505.00 1.000 277.5 1415.9 1390.0 247.0 8,4
105332.00 1.000 286.1 1415.8 1390,0 255.6 8,6
108195.20 1.000 294.9 1415.7 1390.0 264.4 8.8
111093.20 1.000 304.0 1415.6 1390.0 273.5 9.1
114024.90 1.000 313.3 1415.5 1390.0 282.8 9.3
116987.50 11000 322.8 1415.4 1390.0 292.3 9.5
119979.90 1.000 332.6 1415.3 1390.0 302.1 9.8
122999.00 1.000 342.6 1415.2 1390.0 312.1 10.0
126039.10 1.000 352.9 1415.1 1390.0 322.4 10.3
129099.70 1.000 363.5 1415.0 1390,0 333.0 10.5
132174.70 1.000 374.2 1414.9 1390.0 343.7 10.8
135261.601.000 385.31414.71390.0354.8 11.0
138357.30 1.000 396.6 1414.6 1390.0 366.1 11.3
141450.40 LOOO 408.1 1414.5 1390,0 377.6 11.5
144542.80 1.000 419.9 1414.4 1390.0 389.4 11.8
147622.90 1.000 432.0 1414.2 1390,0 401.5 12,0
i5u695.90 1.000 444.3 1414.1 1390.0 413.8 12.3
153739.60 1.000 456.8 1413.9 1390,0 426.3 12,5
156763.80 1.000 469.6 1413.3 1390.0 439.1 12.8
159753.50 1.000 482.7 1413.6 1390.0 452.2 13.0
162701.00 1.000 495.9 1413.5 1390.0 465.4 13.3

153831
6129.
58691

7105.

8947.

7333.

7982 .
7771.
7555.

8765.
8578.
8385.
8186 .

9783.
9626.
9464.
9297,
9125.

5601.

6870.
66:30.

i25935.
128745.

112288.
114958.
117659.
120390.
123150.

134424.
137286.
140156.
143033.
145913.
148784.
151648.
154493 .
157325.
160123.
162893.
165622.
i68303.

.0203 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0
•020 3 0
•020 3 0

2.406
2.426

2.386

161 2.266
162 2.286

2.306
2.326
2.346

163
164
165
166

•leY

194 2.926 .020 3 0
195 2.946 .020 3 0
196 2.966 .020 3 0
197 2.986 .020 3 0
198 3.006 .020 3 0
191 3.u26 .020 3 0
200 3.046 .020 3 0
201 3.066 .020 3 0
202 3.086 .020 3 0

I i DiH KG KC
i82 2.686 .020 3 0
183 2.706 .020 3 0
184 2.726 .020 3 0
185 2.746 .020 3 0
186 2.766 .020 3 0

•

- ~l< ..•02030
~:~~~ .020 3 0

189 2.826 .020 3 0
190 2.846 .020 3 0
lYl 2.866 .020 3 0
192 L.ddo .020 3 0
193 2.906 .020 3 0

203180. 663.

f.- L./. ~

1 27.2

i 27.2
i 2712

i 27.2

i 2i.2

o 27.2

i n .j
"-I , ...

i 27.2

Ij 27.2
U27.2

1 27.2

.; .: ...
1 ~{.t.

:'"f ....,~ ~,

l ll.L

1 27.2

1 27.2
i 27.2

2 27.2

1 27.2

1 27.2

1 "7 ?
.. 1."-

1 'j7 'j.., ."-

1 27.2

2 27.2

1 27.2

2 27.2

i 27.2
1 27.2

2 27.2

2 27.2

2 27.2
2 27.2

2 27.2

1 27.2

/./60

7. i Oi

.., .....-:

l.JLO

7.589

7.2j7

7.649

1.515

8.014
7.;40
7.856

8.236

6.869

7.40:3

l.iSi

8.226

8.277

7.520
7.390

8.113
8.086

8.281

7.259
i 1?'{ .-,,,-0

6.985

DHH KIT ALG
6.752 1 j"i .j

,.,. ~ .-. J

~.Ljl

""': -.:0.......

l.ll'/..

B.283

1.519

8.231

7.948
7.862

8.022

7.396
7.265
7.131

7.737
7.656
7.526

7.773

8.283 8.282

8.283

8.283 8.278
8.264 8.258
8.207 8.199
8.185 8.178

612 .0098
6.3 .0098

6.2 .0098

5.7 .0098

6.3 .0098

0.1 .0098 7.840 7.835
6.1 .0098 7.943 7,939
6.0 .0098 8.007 8.002
5.9 .u098 8.06B 8.u62
5.9 .00S'8 8.125 8.120
5.8 .0098 8.173 8.167
5.8 .0098 8.184 8.178

5.7 .0098
5.6 .0098
5.6 .0098
5.5 .0098
5.4 .0098
5.3 .0098
5.2 .0098
5.2 .00~'8

5.1 .00'18
5.0 .0098
4.9 .0098
4.9 .0098
4.8 .0098
4.7 .0098
4.6 .0098
4.5 .0098
4.4 .0098
4.4 .0098
4.3 .0098
4? .0098

HP c~.,.~ OH
6.7 .009:3 6.:i54
6.6 .OD98 01871
6.6 .0098 6.987
6.5 .0098 7.104
6.5 .0098 7.220
6.4 .0098 7.331
6.4 .0098 7.407

i 5.7

:: J

10.'+

15,0

i514

15.7

13.7
14.0
14.2

i5.t

13.5

14.7

16.3

1416

15.5

14.4

15.9
16.0
16.1
16.3

16.5
16.5
16.6
16.6
16.6
16.6
16.5
16.4
16.4
16.2
16.2
16.0

15.5
15.3
15.1
14.8
14.5
14.3
13.9

8T HY He ao
509.4 1413.3 1390.0 478.9
523.2 1413.2 1390.0 492.7
537.2 1413.0 1390.0 506.7
551.4 1412.8 1390.0 520.9
565.8 1412.6 1390.0 535.3
580.5 1412.5 1390.0 550.0
595.3 1412.3 1390.0 564.8
61uI3 i41211 i390,u 579.8
625.5 1411.9 1390.0 595.0
640.9 14il.7 1390.0 610.4
656.5 1411.5 1390.0 626.0

GS SUB
165602.70 1.000
168450.70 1.000
171241.20 1.000
173964.60 1. 000
176619.70 l;uuO
179192.40 1.000
181659.50 1.000
184035.90 1.000
186291. 70 LOGO
188446.50 1.000
190468.90 1.000
192354.10 1.000 672.1 1411.3 1390.0 641.6
194135.70 1.000 688.G 1411.1 13?0.O 657.5
195787.40 1.000 704.0 1410.9 1390.0 673.5
197283.90 1.000 720.2 1410.6 1390.0 689.7
198613.00 1.000 736.4 1410.4 13?0.0 705.9
199780.60 1.000 752.8 1410.2 1390.0 722.3
200746.30 1.000 769.i 1410.0 1390.0 738.6
201533.70 1.000 735.6 1409.7 1390.0 755.1
202118.70 1.000 802.1 1409.5 1390.0 771.6
202522.50 1.000 816.6 1409.2 1390.0 788.1
202714.00 1.000 835.2 1409.0 1390.0 804.7
202693.50 1.000 851.8 1408.7 1390.0 821.3
202457.80 1.000 868.3 1408.4 1390.0 837.8
201998.60 1.000 884.9 1408.2 1390.0 854.4
201300.30 1.000 901.3 1407.9 1390.0 870.8
200373.80 1.000 917.6 1407.6 1390.0 887.1
199202.20 1.000 933.9 1407.4 1390.0 903.4
197805.10 1.000 950.1 1407.1 1390.0 919.6
196163.50 1.000 966.1 1406.8 i390.0 935.6
194280.50 1.000 982.0 1406.5 1390.0 951.5
192154.30 i.OOO 997.7 1406.2 1390.0 967.2
189773.60 1.000 1013.2 1405.9 1390.0 982.7
187159.90 1.000 1028.5 1405.6 1390.0 998.0
184301.80 1.000 1043.6 1405.3 1390.01013.1
181205.10 1.000 1058.4 1404.9 1390.01027.9
177876.10 1.000 1072.9 1404.6 1390.01042.4
174318.50 1.000 1087.2 1404.3 1390.0i056.7
170528.70 1.000 1101.1 1404.0 1390.01070.6

GiS

2912.

42i6.

3713.
3968.

5376.

3452,
3185.

5155.
4929.
4698,
4460.

Gl0l
~ - ..., ."I""!.-

liU'i/'i.

i9338i.

192154. O.
189774. O.
187160. O.
184302. 0,
181205. O.
177876. O.
174319. O.
170529. O.

194987. 2633.
196484. 2348.
197926. 2139.
199216. 1932.
200339. 1721.
201286. 1505.
202032. 1286.
202595. 1062.
202982. 863.

203173. 459.
202945. 252 .
202498. -- 40.
201999. O.
201300. O.
200374. O.
199202. O.
197805. O.
196164. 0,
194281. O.

173606.
176170 .
178662.
181080 .
183408.
185627.
187749.
18'9743.
191631.

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0
•020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0

218 3.406
21'1 3.426
220 3.446

~03 3.106

217 3.3B6

204 3.126
205 3.146
206 3.166
207 3.186
208 3.206
209 3.226
210 3.246
211 3.266
212 3.286

•
3.306
3.326

215 3.346
216 3.366



22:3 3.806
239 3,826

=i .,7 .j
'oJ _I ....

; 'i7 .)
60 ..... 60

5 27.2

5 27.2

......-......,

L. L..'.1.

6 t./.L

5 27.2

5 27.2

2 27.2

5 27.2
5 27.2

5 27.2

5 n ~
... 1 ••

5 27.2

,-, '?i .,L. ;1,,: ._

3 27.2
32i.2

5 27.2
527.L

6 27.2
5.198

4.089

3.u:j5 3.040

4.173 4.179

4.no
41682

2.671 2.075

5.1B9

5.633 5.62a

2.248 2.252

3.917 J.923
3.637 :3 ..~4S

4.443 4.451

3.341 3.347

1.830 1.824
1.451 1.447

5.407 5.415

6.630 6.625
6.4:32 6.427
6.263 6.258
6.065 6.060
5.846 5.842

i.5 .0098

1.9 .0098
1.7 .0098

2.1 .0098

4.0 .00:18
3.9 .0098
3.8 .0098
3.7 .0098
3.6 .00'i8
3.5 .00'18
3.4 .0098
3.3 .0098
3.2 .0098
3.1 .0098
3.0 .009'8
2.8 .009'8
2.7 .0[198
2.6 .0098
2.5 .0098

·2.3 .00986. i

'?4

2.9

8.3
8.9

7.B
7.3

3.7

5.3
4.5

0.7

9.9

13.3
12.9
12.5
12.1
11.7
11.3
10.8
10.4

35521.29 1.000 1290.:3 1394.4 i390.01259.8

12iD53.50 1.vuG 1209.0 1400.7 139u.Ol1i9.i
121264.30 liOOO 1219.5 1400.4 1390.01189.0
115288.70 1.000 1228.8 1400.0 1390.01198.3
109123.20 1.000 1237.7 1399.6 1390.01207.2
102751.10 1.000 1246.1 1399.1 1390.01215.6
96152.16 1.000 1253.9 1398.7 1390.01223.4
89277.88 1.000 1261.2 1398.3 1390.01230.7
82047.37 1.000 1267.9 1397.8 1390.01237.4
74301.04 1.000 1273.9 1397.3 1390.01243.4
t5651.29 i.OOD 1279.3 1396.7 1390.01248.8
55412.30 1.000 1283.8 1395.9 1390.01253.3
44829.14 1.000 1287.4 1395.1 1390.01256.9

162290.30 1.000 1127.9 1403.3 1390.01097.4
157844.90 1.000 1140.8 1402.9 1390.01110.3
153202.80 1.000 1153.3 1402.6 1390.01122.8
148357.70 1.000 1165.5 1402.2 1390.01135.0
143312.30 1.000 1177.1 1401.9 1390.01146.6
138078.80 1.000 1188.4 1401.5 1390.01157.9
132657.10 1.000 1199.2 1401.1 1390.01168.7

o.
O.
O.
O.

o.
O.
O.
O.
O.
O.
O.
O.
O•
o.

o.
o.
O.
O.

o.
O.

65651.
55412.
44829.
35521.

7430j.

89278.
82047.

i i5289 •
121264.

109123 .
102751.
96152 .

162290 .
15i845 .
153203 .
148358.
143312.
13807'?
132657.
127054.

•02D 3 0
.020 3 0

.020 3 D

.020 3 0

•020 3 0
.020 3 0
.020 3 0

.020 3 0

•020 :3 0
.020 3 0
.020 30
.020 3 0

.020 3 0

.020 3 0
•020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 iJ3.626

3.586
3.6u,~

3.646
23i 3.666

222 3.486
223 3.506
224 3.526
225 3.546
226 3.566
227

237 3.726

232 3.686
233 3.706
234 3.726
235 3.746
236 3.766

240 3.846
241 :3.866

•Ljlj

T DTH KG KC DHH KJT ALG
1.121 527.2242 3.586

'24:3 3.906
244 3.926
245 3.946
246 3. 96,S
<:41 3.986• ~.~~~

'i.U.l:O

250 4.046
251 4.066
L52 4.0t'6
253 4.106
254 4.126
255 4.146
256 4.166
257 4.186
258 4.206
259 4.226
260 4.246
261 4.266
262 4.286
263 4.306
264 4.326
265 4.346
266 4.366
267 4.386
268 4.406
269 4.426
270 4.446
271 4.466
272 4.486
273 4.506

•
4.526
4.546

276 4.566
277 4.586
278 4.606
279 4.626
280 4.646
281 4.66,5

•020 3 [I

.020 3 0

.020 3 0

.020 3 0
•020 3 0
•020 3 (;
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
•020 3 0
.020 3 0
.020 3 0
.020 3 0
.02u 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
•020 :3 0
•020 3 0
•020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
•Q20 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
•020 3 0
.020 3 0
.020 :3 0

GiUT
27626 •
21170.
16085 .

.12449.
10102 .
8602 .

6577.
6291.
~,094 .
5956 .
5857.
578:3.

56&2.
5645.
5613.
5584.
5558.
5533.
5510.
5487.
5465 •
5443 .
5421 .
5399 .
5378.
5357.
5335.
5314.
5293.
5272.
5250.
5228.
5207.
5186.
5164.
5143.
5122.

I'''';::
l.Il~

(1.

v.
G.
u.
o.
o.
0,
O.
O.
D.

D.
u.
O.
o.
o.
o.
o.
o.
o.
o.
o.
o.
o.
o.
O.
O.
o.
o.
O.
o.
o.
o.
o.
o.
o.
o.
O•
o.
n.

9B SUB 8T HY He 80
27625.95 1.000 1292.6 1393.7 1390.01262.1
21161.64 i.OOO 1294.3 1393.1 1390.01263.8
16G85.40 1.0UO i295.6 1392.6 1390.0i265.i
12448.97 1.000 1296.6 1392.2 1390.01266.1
iOi01.9i i.OOO i297.5 1391.9 1390.01267.0
8602.22 1.UOO 1298.1 1391.7 1390.01267.6
7632.99 1.000 1298.8 1391.6 1390.01268.3
6998.54 1.000 1299.3 1391.5 1390.01268.8
6576.98 1.000 1299.9 1391.4 1390.01269.4
6291.12 1.000 i300.4 1391.4 1390.01269.9
609~.29 1.000 1300.9 1391.4 1390.01270.4
5955.87 1.000 1301.4 1391.3 1390.01270.9
5856.75 1.000 1301.8 1391.3 1390.01271.3
5783.22 1.000 1302.3 1391.3 1390.01271.8
5726.97 1.000· 1302.8 1391.3 1390.01272.3
5682.19 1.000 1303.2 1391.3 1390.01272.7
5644.76 1.000 1303.7 1391.3 1390.01273.2
5612.95 1.000 1304.1 1391.3 1390.01273.6
5584.39 1.000 1304.6 1391.3 1390.01274.1
5558.28 1.000 1305.0 1391.3 1390.01274.5
5533.00 1.000 1305.5 1391.3 1390.01275.0
5510.15 1.000 1305.9 1391.3 1390.01275.4
5487.32 1.000 1306.4 1391.3 1390.01275.9
5464.51 1.000 1306.8 1391.3 1390.01276.3
5443.31 1.000 1307.3 1391.2 1390.01276.8
5421.33 1.000 1307.7 1391.2 1390.01277.2
5399.37 1.000 1308.2 1391.2 1390.01277.7
5378.15 1.000 1308.6 1391.2 1390.01278.1
5356.95 1.000 1309.0 1391.2 1390.01278.5
5334.96 1.000 1309.4 1391.2 1390.01278.9
5313.79 1.000 1309.9 1391.2 1390.01279.4
5292.64 i.OOO 1310.3 1391.2 1390.01279.8
5271.51 1.000 1310.7 1391.2 1390.01280.2
5250.39 1.000 1311.2 1391.2 1390.01280.7
5228.50 1.000 1311.6 1391.2 1390.01281.1
5207.42 1.000 1312.0 1391.2 1390.01281.5
5186.28 1.000 1312.4 1391.2 1390.01281.9
5164.38 1.000 1312.8 1391.2 1390.01282.3
5143.29 LOOO 1313.3 1391.2 1390.01282.8
51n .21 i .!Jon 1:31~.i H?i .'? P91i.O!"R';.?

PPP
2.2
1.7
1.3
i.O

.8

.7

.6

.6

.5

.5

.5

.;j
I:

oJ

.j
r

.J

.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4
,4.
.'1

.4

HP CioiN
1.3 .0098
iii .00';;;3

.'? .0098

.(j .0098

.7 ..0098

.6 .oon

.6 .0098

.6 .0098

.5 .OO?8

.5 .0098

.:1 .0098

.:J .0098

.5 .0098

.5 .0098

.5 .0098

.5 .0098

.;j .0098

.5 .0098

.j .0098

.5 .0098

.5 .0098

.5 .0098

.5 .0098

.5 .0098

.5 .009&

.5 .0098

.5 .0098

.5 .0098

.5 .0098

.5 .0098

.j .0098

.5 .0098

.5 .0098

.5 .0098

.5 .0098

.5 .0098

.5 .0098

.5 .0098

.5 .0098
<; .1ii19H

Dn
1.124
.868
.056
.508
.410
.346
.307
.283
.272
.25i
.251
.242
.242
.232
.232
.232
.232
.223
'iY• ........ J:

.223

.223

.223

.223

.223

.223

.223

.223

.214

.214

.214

.214

.214

.214

.2i4

.214

.214

.206

.206

.206

.865

.654
•511

.349

.30'?

.285

.263

.242

.234

.234

.234

.225

.225

.225

.225

.225

.225

.216

.216

.216

.216

.216

.216

.216

.216

.2i6

.216

.207

.207

.207

.207

.207

6 27.2
5 27.2
c; T ~._.... ( .-
5 27.2
5 27.2
5 27.2

5 27.2
5 27.2
5 27.2
5 27.2
- ,-"""I ,-•

J L/.t.

5 27.2
5 27,2
5 27.2
5 27.2
5 27.2
5 27.2
::: "17i'oJ .... 1 ,,.

5 27.2
:; '-'j .)
'oJ L.I .....- .....- ....
J :J.t.

5 2i.2
5 27.2
5 'Ii .,_...
5 27.2
5 27.2
5 27.2
5 27.2
5 27.2
c; ')j ,~,
oJ _I ..
5 27.2
527.L
5 27.2
;: -il oj
.J _I .....

5 27.2
5 27.2
5 27.2



" ')7 ?.,; ..... I ...

5 ')7 'j...........

5 27,2

5 ?7 .).... ~ .....
5 27.2

5 27.2

5 27.2

5 27.2

5 27.2
5 27.2

5 27.2
5 27.2

5 27.2

5 27.2

5 27.2

5 27.2
5 27.2

, ..Vi

.1 '1'7'

.199

Ii 99

1191
11$'1

.207

.207

.199

.199

.1 'i'?

.207

I 19~i

.191

.191

.198

.198

.19H

.198

,206
.206
.206
.206
.206

.190

.198

.198
, i98
.190
.190
.190

.198

.198

.198

.4 .0098

.4 .0093

.4 .0098

.4 .0098

''wi ........... 'J

.5 .0098

.5 .0098

.5 .0098

.5 .0098

.5 .0098

.4 ,0098

.4 .0098

.4 .0098
,4 .0098
.4 .0098
.4 .0098
.4 .0098
.4 .00't8

.4 .0098

.4 .0098

.,
.'t

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

493D.83 1.000 1317.3 1391.2 1390.01286.8
4909.11 1.000 1317.7 i39i.2 1390.01287.2
4888.18 LOOO 1318.1 1391.2 1390.01287.6
4866.50 i.OOO 1318.5 1391.2 1390.01288.0
4845.621.000 1318,9 1391.1 1390.01288.4
4824.75 1.000 1319.3 1391.1 1390.01288.8
4803.14 1.000 1319.7 1391.1 1390.01289.2
4781.49 1.000 1320.1 1391.1 1390.01289.6
4760.62 LOOO 1320.5 1391.1 1390.01290.0
4739.02 1.000 i320.8 1391.1 1390.01290.3
4718.20 LOOO 1321.2 1391.1 1390.01290.7
4696.64 1.000 1321.6 1391.1 1390.01291.1

5080.11 1.000 1314.5 1391.2 1390.01284.0
5058.30 1.000 1314.9 1391.2 1390.01284.4
5037.30 1.000 1315.3 1391.2 1390.01284.8
5015.54 LOOO 1315.7 1391.2 1390.01285.2
4994.58 1.000 1316.1 1391.2 1390.01285.6
4973.57 1.000 1316.5 1391.2 1390.01286.0
4951.80 LOOO 131,~.9 1391.2 1390.01286.4

O.
O.

o.
o.
o.

(I I

o.

O.
O.
O.
o.
O.
O.
O.
O.
O.
O.

o.
Dl

5016.
4995.

5080.
5058.
5037.

4974.
4952.

4718.
4697.

4739.

49:3j.
4909.
4888.
4867,
4846,
4825.
4803.
4731.
476i,

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 :3 0

294 4.926

283 4.706 .020 3 U
284 4.726 .020 3 0
285 4.746 .020 3 0
286 4.766 .020 3 0
287 4.786 .020 3 0
288 4.806 .020 3 0

4.826 .020:3 0
4.846 .020 3 0
4.866 .020 3 0

292 4.&86 .020 3 0
293 4.906 .020 3 0

295 4.946
296 4.906
297 4.986
298 5.006
299 5.02.5
:jUO 5.046
301 5.066

- .... ""1. ....

j L/.t.
t:; 'jf 'j
.J J.( ••

6 2712

5 27.2

i:' -""I'" -',,,
iJ LI.f.

5 27.2

5 27.2

5 27.2

5 27.2

6 27.2

5 27.2
5 27.2
6 27.2
5 27.2

5 27.2
5 2i.2

5 27.2
5 27.2
6 27.2
5 27.2
5 27.2
6 27.2
5 27.2
5 2i.2

5 27.2

5 27.2
5 27,2
5 27,2
6 27,2

.179

1
~~

• li

.183

.171

·i 78

.182

1177
.175
I i74
.174

.179

.179
Ii 79
.178
1178

.171

.171

,178

17Q· ,~

.183

.172

.169

.168

.163

.166

.165

.165

DHH KIT AlG
.i91 5 27.2
.191 527.2
.190 5 27.2
.ltD 5 27.2

• j 74

1181

.189

.181

.179

· i 70 '

•is!)

•i77

.171

.173

,i 76

· i 74

.181

.181

.190

.189

.189

.182

.189

.185
· i 81
.189

· i 80
.180
.180
.180

.168

.167

.173

.171

DH

.4 .0098

.4 .0098

.if .0098

.4 .0098

.4 .0093

.4 .0098

.4 .0098

.4 .0098

.4 ,0098
,4 .0098

.4 .0098

.4 .0098

.4 .0098
,4 .0098
.4 .0098
.4 .0098
,4 .0098
.4 .0098
.4 .0098
.4 .v098
.4 .0098
,4 .0098
.4 .0098
.4 .0098
.4 .0098
.4 .0098
.4 .0098

.4 .0698

.4 .0098

i1P CNN
.4 .0098
.4 .0098.'i

.:3

.4

.3

.3

.3

.3

.4

.4

.4

.4

.4

.4

.3

.3

.4

.4

.4

.4

.4

.4

.4

.3

.4

.4

.4
.4
.4
.4

ppp
.4

Q8 SUS 81 HY He 80
4675.10 1.000 1:322.0 i3'91.1 1390.012:1'1.5
4654.34 1.000 1322.4 13'11.1 1390.01291.$:
4632.84 1.000 1322.7 i391.1 13?D.01292.2
4cii.37 1.000 1323.1 i39i.1 1390.01292.6
4590.64 1.000 1323.5 1391. 1" J:390. 01293.0
4569.16 1.000 1323.8 1391.1 1390.0i293.3

>4547.75 1.000 1324.2 1391.1 1390.01293.7
4526.32 1.000 1324,6 1391.1 1390.01294,1
4504.96 1.000 1325.0 1391.1 1390.0i294.5
4484.34 1.000 1325.3 1391.1 i390.01294.8
4462.97 1.000 1325.7 1391.1 1390,01295.2
4441.64 1.000 1326.u 1391.1 1390,01295.5
4420.32 i.OOO 1326.4 1391.1 1390.01295.9
4399.03 1.000 1326.8 1391.1 1390.01296.3
4377.77 1.000 1327.1 1391.1 1390.01296.6
4356.53 1.000 1327.5 1391.1 1390.01297.0
4335.31 1.000 1327.9 1391.1 1390.01297.4
4313.37 1.000 1328.2 1391.1 1390.01297.{
4292.95 1.000 1328.6 1391.1 1390.01298.1
4271.81 1.000 1328.9 1391.0 1390.01298.4
4249.93 1.000 1329.3 1391.0 1390.01298.8
4228.82 1.000 1329.6 1391.0 1390.01299.1
4207.73 1.000 1330,0 1391.0 1390.01299.5
4186.66 1.000 1330.3 1391.0 1390.01299.8
4164.87 1.000 1330.1 1391.0 1390.01300.2
4143.85 1.000 1331.0 1391.0 1390.01300.5
4122.86 1.000 1331.4 1391,0 139u.01300.9
4101.14 1.000 1331.7 1391.0 1390.01301.2
4080.18 1.000 1332.1 1391.0 1390.01301.6
4059.25 1.000 1332.4 1391,0 1390.01301.9
4037.60 1.000 1332.7 1391,u 1390.01302.2
4016.711.0001333,1 13if1.O 1390.013u2.6
3995.12 1.000 1333.4 1391.0 1390.01302.9

0,

0,

01

O.

O.

O.

o.

o.
o.
0,
o.
o.

o.
O.
O.

o.
01
O.
o.
O.
o.

o.

D.
o.

u.

O.
o.
o.

O.
o.
o.
O.

GTSQiOi

4505 •

4208.

4569 .
4548 .
4526 .

4675.
4654.
4633.
4611.
4591.

4335.
4313.
4293.

4484.
4463.
4442.
4420.
4399.
4378.
4357.

425v.
4229,

4187.
4165 .
4144.
4123 .
4101 •
4080 .
4059 •
4038.
4017.

.020 :3 0

•020 3 0

•020 3 0
.020 3 0
•020 3 0
.020 3 0
•020 3 0

.020 3 0

.020 3 0

.020 3 0
•020 3 0
•020 3 0
•020 3 ()
.020 3 U
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 I)

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0
325 5.54t,

313 5.306

1 D1H KG KC
302 5.08.5 .020 3 0
303 5.106 .020 3 0

314 5.326
315 5.346
316 5.366
317 5.386
318 5.406
319 5.426
320 5.446
321 5.466
322 5.486
323 5.506
324 5.526

326 5.566
327 5.586
328 5.606
329 5.626
330 5.646
331 5.666
332 5.686 .020 3 0
333 5.706 .020 3 0
334 5.726 .020 3 0 3995.

• klT= 0 j= 335 T= 5.75

304 5.126
305 5.146
306 5.166
307 5.186
308 5.206

•

5.226
5.246

311 5.266
312 5.286

TF= .08 Q1F= 4038. TP= 3.07 up: 202982. IRS: .01 T8= 5.69
BRD= 29.7 BRW=1333.7 HU=1419.7 HY=lJYi.U HC=1390.0 ALG=27.178 00= 76.3585

Z= .51 TFH= 1.85 80=1303.2 TFl: 1.22



OTiME***** 34044.0 64044.0 94044.0 124044.0 154044.0 184044.0 214044.0 244044.0 274044.0 304044.0
.080. *

Dl SC~.ARGE
14015 .• ~~:

*
:I:

.200. :I:

.240. *

.280. '+

.320. '+

.360. *

.400. t

.440. *

.480. 1:

.520. *

.560. *.600. *.640. *

.680. *.720. *

.760. *.800. *•c~40 • *.880. *.920.
.960.

1.000.
1.040.
1.080.eO.o.
1.200.
:. 240.
i .280.
1. 320.
1. 360.
1~ 400.
i .440.
1. 48O.
1.520.
1.560.
1. 600.
1. 640.
1.680.
1.720.
1. 760.
1.800.
1. 840.
1. 880.
1.920.
1. 960.
2.000.
2.040.
2.080.
2.120 .. :
2.240.
2.280.
2.320.
2.360.
2.400.
2.440.

* .
* .
* .
* .
* .

.*

. '*

t •

* .
t.

.*
• f.

. *

*
t •

* .

• '*

* I

*.
*. *

i4492.
14749.
15013.
i 5281.
15551.
15822.
16094.

16637 .
16'7'07,

177i2 .

18241.
j 8503 •
18764 .

2D965.
23442 .
2569i.
25773.
26557.
27520.
28555.
296:5,5.
30855.
321:31.
334'19.
34'162.
3,~528.

38201 .
39991.
41902.
43941.
46112.
48427.
5089i.
5:3507.

59231.
62350.
65645 .
6~'i26 .
72790.
76656.
80708.
84954.

94025,

10376.3.
108883.
114157,
119571.
125100.
130727.



2.520.
2.560.
2.600.
2.640.
~.680.

2. i2iJ..60.
00.

L.84u.
2.880.
2.910.
2.960.
3.000.
3.040.
3.080.
3. i2G.
3.160.
3.200.
3.240.
3.280.
3.320.
3.360.
3.400.
3.440.
3.480.
3.520.
3.560.
3.600.
3.640.
3.680.
3.720.• ~:
:i.840.
3.880.
3.920.
3.960. *
4.000.*
4.040.*
4.080.*
4.120.*
4.160. *
4.200.*
4.240.*
4.280*
4.320*
4.360*
4.400*
4.440*
4.480*
4.520*
4.560*
4.600*
4.640*
4.680*
4.720*
4.760*

• **
4.880*
4.920*
4.960*
5.000*
5.040*
5.080*

*
1:

*
*
*

'" :1:,

:-:

*
*
*

*
*
*
*

*
*
*

*
*

*
*

*
*

*
*

*
*

*
*

147923.
153640.
159284.
164804.
170176.
175401.
180355.
184962.
189145.
192856.
196035.
198829.
201002.
202426.
203j25.
203014.
202148.
200652.
i98224.
194845.
190488.
185159.
178874.
171665.
163558.
154595.
144525.
13428:3.
12300L
110972.

98131 •
84216.
68245.
48003.
L9:;'94.
i761u.
1!}806.
7924.
6703.
6153.
5886.
5744.
5656.
5593.
5541.

5450,
5406.
5:363.
5320.
52i8.
5235.
5193.
5150 .
5107.
5065.
5022 .
498iJ.
4937".
4894.
4852.
4810.
4767.

4682.



'10...1,

5.160* 459i,
5.200* 4554.
5.240* 4511.
5.280* 4469.
5.320* 4427.
5.360* 4384 .

• O~* 4342.
4U* 429'7.

5.480* 4256,
5.520* 42i4.
5.560* 4171,
5.600* 4129.
5.640* 4086,
5.680* 4044.

•

•



FILE:HGHTOP.6 240CT90

BREACH HODEL, HI CRO-VERSI (}l: 1/87

~NG FAILURE IN HIDDLE OF HGFRSjSTA. 762+00

HI= 1415.40 HU= 1419.70 HL= 1390.00 HPI= 1404.90 HSP= 1408.40

(QINW,I=I,8)
8060.00 2934.00 1012.00 306.00 92.00 .00 .00 .00

<TIN(]) ,1=1 ,8)
.00 1.00 2.00 3.00 4.00 6.00 .00 .00

(RSA(l) ,1=1,8)
2975.00 2240.30 1221. 70 114.80 76.80 44.40 18.85 .00

(HSAW,I=I,8)
1428.30 1419.70 1408.40 1396.10 1394.30 1392.60 1389.10 1375.90

2U= 3.00 2D= 2.00 2C= .00 PO~ .00 GL= .00 GS= .00 t.,tIP= .00

DSOC= .00 PORC= .00 WC= .00 CNC= .0000 AFRC= .00 COHC= .0 ~FCC= .00

050S= .18 PORS= .33 WS=125.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 ~FCS= 10.00

BR= 1.00 We: 14.0 CRL= 5280.0 st1= 70.40 W= 5280.0 ctf.J= .0450 D50DF= .00 lt~FCOF= .00

OTt+:: .020 OBG= .001 t+:: .1000 JEt+:: 6.0 ERR= .10 FPT= 2.0 TPR= 1.0

• (SPGW,I=I,8)
.00 1049.30 2325.30 5551.80 10718.60 15377.70 22588.60 58752.00

(SPHW,I=I,8)
.00 1.30 2.66 5.05 8.05 11.30 11.60 13.80

CRL= 5280. It= 43. AFR= 39.00 BO= 14.8 2= .48

AFR= 39.0 THl= 64.50 ~1= 6.68 TH2= 51.75 H2= 22.93 TH3= 45.38 H3= 78.83

5744. 9537. .023 .883 114.
3.0 16.4 1.9 9.7 158.0

17.6 19870.2 .0480 3 .8800

I T OTH KG KC QTOT QTS
PIPE FLOW TO WEIR FLOW TRANSITI(}l

1400. 10. 10. 3793.
•07266 .07279 .33122 2.74717 .0098

• 1. 16.5 6.7

QB SUB BT HY HC BO PPP

134 •

.9280

HP l:tfl

5.

25.5

OH OHH KIT ALG

115.

133.7 115.0

I T OTH KG KC
105 1.002 .00220
106 1.004 .00220

QTOT
14929.
14964.

QTS
8536.
8534.

QB SUB BT HY HC BO PPP
6393.24 1.000 35.9 1415.2 1392.9 10.4 153.2
6430.05 1.000 36.0 1415.2 1392.9 10.4 153.4

HP l:tfl DH DHH KIT ALB
6.8 .0098 .078 .078 2 25.5
6.8 .0098 .075 .075 1 25.5



Hli I.UUo •UUi. t. II I'lYYI1 • 8533. 6465.66 1.000 36.1 1415.2 1392.8 10.4 1:>J.6 6.9 .UUYI1 .U/j .U/3 1 25.5

108 1.008 •002 2 0 15031. 8531 • 6500.03 1.000 36.1 1415.2 1392.7 10.4 153.8 7.0 .0098 .070 .070 1 25.5
109 1.010 •002 2 0 15062. 8529• 6533.29 1.000 36.2 1415.2 1392.7 10.4 154.0 7.0 .0098 .068 .068 2 25.5
110 1.012 •002 2 0 15092• 8527. 6565.36 1.000 36.3 1415.2 1392.6 10.4 154.2 7.1 .0098 .065 .065 1 25.5
111 1.014 •002 2 0 15122• 8525. 6596.48 1.000 36.3 1415.2 1392.5 10.4 154.4 7.2 .0098 .063 .063 2 25.5
112 1.016 •002 2 0 15150 • 8523. 6626.51 1.000 36.4 1415.2 1392.5 10.4 154.6 7.2 .0098 .061 .061 1 25.5
113 1.018 •002 2 0 15177• 8521. 6655.51 1.000 36.4 1415.2 1392.4 10.4 154.7 7.3 .0098 .059 .059 I 25.5

• 1.020 .002 2 0 15203. 8519. 6683.65 1.000 36.5 1415.2 1392.4 10.4 154.9 7.3 .0098 .057 .057 3 25.5
1.022 •002 2 0 15228• 8517. 6710.73 1.000 36.5 1415.2 1392.3 10.4 155.0 7.4 .0098 .055 .055 1 25.5

116 1.024 .002 2 0 15252. 8515. 6737.08 1.000 36.6 1415.2 1392.2 10.4 155.2 7.5 .0098 .053 .053 I 25.5
117 1.026 •002 2 0 15276 • 8514. 6762.62 1.000 36.6 1415.2 1392.2 10.4 155.3 7.5 .0098 .051 .051 2 25.5
118 1.028 •002 2 0 15299• 8512. 6787.27 1.000 36.7 1415.2 1392.1 10.4 155.5 7.6 .0098 .049 .049 1 25.5
119 1.030 .002 2 0 15321. 8510. 6811.16 1.000 36.7 1415.2 1392.1 10.4 155.6 7.6 .0098 .048 .048 2 25.5
120 1.032 •002 2 0 15342• 8508. 6834.28 1.000 36.8 1415.2 1392.0 10.4 155.8 7.7 .0098 .046 .046 1 25.5
121 1.034 •002 2 0 15362• 8506. 6856.67 1.000 36.8 1415.2 1392.0 10.4 155.9 7.7 .0098 .045 .045 2 25.5

2 24.1 22.9 16.1 13162.8 .1137 57 1.0360 1.1497 12.8 162.5 32.1

] T DTH KG KC GTOT GTS QB SUB BT HY HC BO PPP HP ctfi DH DHH KIT ALG
122 1.036 .002 3 0 16513. 8504. 8009.34 1.000 39.3 1415.2 1390.0 10.4 .0 11.4 .0098 .000 .000 o 25.9
123 1.056 .020 3 0 16540. 8501. 8038.48 1.000 39.6 1415.2 1390.0 10.4 .0 11.5 .0098 .000 .000 o26.2
124 1.076 •020 3 0 16525. 8461 • 8063.69 1.000 39.9 1415.1 1390.0 10.4 .0 11.5 .0098 .000 .000 o26.4
125 1.096 .020 3 0 16539. 8450. 8089.04 1.000 40.2 1415.1 1390.0 10.4 .0 11.4 .0098 .000 .000 o26.6
126 1.116 .020 3 0 16543. 8428. 8114.35 1.000 40.5 1415.1 1390.0 10.4 .0 11.4 .0098 .000 .000 o 26.8
127 1.t36 .020 3 0 16546. 8406. 8139.64 1.000 40.8 1415.1 1390.0 10.4 .0 11.4 .0098 .000 .000 o27.1
128 1.156 .020 3 0 16774. 8385. 8389.45 1.000 41.4 1415.1 1390.0 11.1 .7 11.2 .0098 .343 .343 3 27.1
129 1.176 .020 3 0 17009. 8363. 8646.35 1.000 42.2 1415.1 1390.0 11.8 .7 11.1 .0098 .353 .353 1 27.1
130 1.196 .020 3 0 17251. 8340. 8910.80 1.000 42.9 1415.1 1390.0 12.5 .7 10.9 .0098 .364 .364 1 27.1
131 1.216 .020 3 0 17500. 8317. 9182.90 1.000 43.6 1415.1 1390.0 13.3 .7 10.8 .0098 .375 .375 3 27.1

, 1.236 .020 3 0 17757. 8294. 9462.87 1.000 44.4 1415.0 1390.0 14.0 .8 10.6 .0098 .386 .386 3 27.1
1.256 .020 3 0 18022. 8270. 9751.55 1.000 45.2 1415.0 1390.0 14.8 .8 10.5 .0098 .399 .399 2 27.1
1.276 .020 3 0 18294. 8246. 10048.35 1.000 46.0 1415.0 1390.0 15.7 .8 10.3 .0098 .411 .410 1 27.1

135 1.296 .020 3 0 18575. 8221. 10353.76 1.000 46.9 1415.0 1390.0 16.5 .8 10.2 .0098 .423 .423 I 27.1
136 1.316 .020 3 0 18863. 8195. 10668.08 1.000 47.7 1415.0 1390.0 17.4 .9 10.1 .0098 .436 .436 1 27.1
137 1.336 .020 3 0 19160. 8169. 10991.01 1.000 48.6 1415.0 1390.0 18.3 .9 9.9 .0098 .449 .449 3 27.1
138 1.356 .020 3 0 19467. 8143. 11323.77 1.000 49.6 1415.0 1390.0 19.2 .9 9.8 .0098 .463 .463 2 27.1
139 1.376 .020 3 0 19782. 8116. 11665.81 1.000 50.5 1414.9 1390.0 20.2 l.0 9.7 .0098 .477 .476 I 27.1
140 1.396 .020 3 0 20106. 8088. 12017.75 1.000 51.5 1414.9 1390.0 21.1 1.0 9.6 .0098 .491 .491 1 27.1
141 1.416 .020 3 0 20440. 8060. 12379.59 1.000 52.5 1414.9 1390.0 22.2 1.0 9.5 .0098 .506 .506 1 27.1
142 1.436 .020 3 0 20783. 8031. 12751.29 1.000 53.6 1414.9 1390.0 23.2 1.0 9.4 .0098 .521 .521 3 27.1
143 1.456 .020 3 0 21136. 8002. 13134.05 1.000 54.6 1414.9 1390.0 24.3 t.l 9.3 .0098 .537 .537 2 27.1
144 1.476 .020 3 0 21499. 7972. 13527.22 1.000 55.7 1414.9 1390.0 25.4 1.t 9.2 .0098 .553 .552 I 27.1
145 1.496 .020 3 0 21873. 7941. 13931.65 1.000 56.9 1414.8 1390.0 26.5 t.l 9.1 .0098 .569 .569 I 27.1
146 1.516 .020 3 0 22257. 7909. 14347.32 1.000 58.0 1414.8 1390.0 27.7 1.2 9.0 .0098 .586 .586 I 27.1
147 1.536 .020 3 0 22651. 7877. 14774.02 1.000 59.2 1414.8 1390.0 28.9 1.2 8.9 .0098 .603 .603 3 27.1
148 1.556 .020 3 0 23058. 7845. 15213.18 1.000 60.5 1414.8 1390.0 30.1 1.2 8.9 .0098 .622 .622 2 27.1
149 1.576 .020 3 0 23475. 7811. 15664.10 1.000 61.8 1414.8 1390.0 31.4 1.3 8.8 .0098 .640 .640 2 27.1
150 1.596 .020 3 0 23904. 7776. 16127.61 1.080 63.1 1414.7 1390.0 32.7 1.3 8.7 .0098 .659 .660 2 27.1
151 1.616 .020 3 0 24344. 7741. 16603.17 1.000 64.4 1414.7 1390.0 34.1 1.4 8.6 .0098 .678 .678 3 27.1
152 1.636 .020 3 0 24798. 7706. 17092.02 1.000 65.8 1414.7 1390.0 35.5 1.4 8.6 .0098 .698 .698 1 27.1
153 1.656 .0203 0 25262. 7669. 17593.70 1.000 67.3 1414.7 1390.0 36.9 1.4 8.5 .0098 .718 .718 3 27.1
154 1.676 .020 3 0 25741. 7631. 18109.59 1.000 68.8 1414.7 1390.0 38.4 1.5 8.4 .0098 .741 .741 2 27.1
155 1.696 .020 3 0 26231. 7593. 18638.74 1.000 70.3 1414.6 1390.0 39.9 1.5 8.4 .0098 .761 .762 2 27.1
156 1.716 .020 3 0 26736. 7553. 19182.63 1.000 71.9 1414.6 1390.0 41.5 1.6 8.3 .0098 .785 .785 2 27.1
157 1.736 .020 3 0 27254. 7513. 19740.39 1.000 73.5 1414.6 1390.0 43.1 1.6 8.3 .0098 .807 .806 1 27.1i 1.7Sl .020 3 0 27785. 7472. 20312.93 1.000 75.1 1414.6 1390.0 44.8 1.7 8.2 .0098 .830 .830 I 27.1

1.776 .020 3 0 28330. 7430. 20900.39 1.000 76.8 1414.5 1390.0 46.5 1.7 8.1 .0098 .854 .853 I 27.1
1.796 .020 3 0 28889. 7387. 21502.42 1.000 78.6 1414.5 1390.0 48.2 1.8 8.1 .0098 .878 .878 3 27.1

161 1.816 .020 3 0 29462. 7342. 22119.91 1.000 80.4 1414.5 1390.0 50.0 1.8 8.0 .0098 .903 .904 3 27.1
162 1.836 .020 3 0 30052. 7297. 22754.30 1.000 82.3 1414.5 1390.0 51.9 1.9 8.0 .0098 .931 .931 2 27.1
163 1.856 .020 3 0 30655. 7251. 23403.99 I.000 84.2 1414.4 1390.0 53.8 1.9 7.9 .0098 .956 .957 2 27.1
164 1.876 .020 3 0 31273. 7204. 24069.86 1.000 86.1 1414.4 1390.0 55.8 2.0 7.9 .0098 .983 .983 3 27.1
165 1.896 .020 3 0 31908. 7155. 24752.90 1.000 88.2 1414.4 1390.0 57.8 2.0 7.8 .0098 1.012 1.012 2 27.1
166 1.916 .020 3 0 32558. 7105. 25452. 7.1
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168 1.956 •020 3 0 33906• 7003. 26903.52 1.000 94.6 1414.3 1390.0 64.2 2.2 7.7 .0098 1.100 1.100 2 27.1
169 1.976 .020 3 0 34605. 6949. 27656.23 1.000 96.8 1414.3 1390.0 66.5 2.3 7.7 .0098 1.131 1.131 2 27.1
170 1.996 •020 3 0 35321 • 6894. 28426.79 1.000 99.2 1414.2 1390.0 68.8 2.3 7.6 .0098 1.162 1.163 2 27.1
171 2.016 •020 3 0 36054 • 6839. 29215.59 1.000 101.6 1414.2 1390.0 71.2 2.4 7.6 .0098 1.194 1.195 2 27.1
172 2.036 •020 3 0 36804 • 6781. 30022.76 1.000 104.0 1414.2 1390.0 73.7 2.5 7.6 .0098 1.227 1.227 2 27.1
173 2.056 .020 3 0 37571 • 6723. 30848.17 1.000 106.5 1414.1 1390.0 76.2 2.5 7.5 .0098 1.260 1.261 2 27.1.: 2.076 •020 3 0 38355• 6663. 31691.99 1.000 109.1 1414.1 1390.0 78.8 2.6 7.5 .0098 1.294 1.294 2 27.1

2.096 •0203 0 39158 • 6601. 32556.77 1.000 111.8 1414.1 1390.0 81.4 2.7 7.5 .0098 1.331 1.332 2 27.1
176 2.116 •020 3 0 39979• 6538. 33440.18 1.000 114.5 1414.0 1390.0 84.2 2.7 7.4 .0098 1.366 1.367 2 27.1
177 2.136 •020 3 0 40817 • 6474. 34342.80 1.000 117.3 1414.0 1390.0 87.0 2.8 7.4 .0098 1.402 1.403 3 27.1
178 2.156 •020 3 0 41674 • 6408. 35266.28 1.000 120.2 1413.9 1390.0 89.8 2.9 7.4 .0098 1.442 1.443 2 27.1
179 2.176 •020 3 0 42549• 6340. 36208.75 1.000 123.2 1413.9 1390.0 92.8 3.0 7.3 .0098 1.479 1.479 2 27.1
180 2.196 •020 3 0 43444• 6272. 37172.71 1.000 126.2 1413.9 1390.0 95.8 3.0 7.3 .0098 1.520 1.520 2 27.1
181 2.216 •020 3 0 44356 • 6201. 38155.20 1.000 129.3 1413.8 1390.0 99.0 3.1 7.3 .0098 1.558 1.558 2 27.1

J T DTH KG KC QTOT QTS Q8 SUB BT HY HC BO PPP 'HP ~ DH DHH KIT ALG
182 2.236 .020 3 0 45287. 6128. 39159.05 1.000 132.5 1413.8 1390.0 102.2 3.2 7.2 .0098 1.600 1.601 2 27.1
183 2.256 .020 3 0 46238. 6054. 40184.53 1.000 135.8 1413.7 1390.0 105.4 3.3 7.2 .0098 1.644 1.644 2 27.1
184 2.276 .020 3 0 47207. ~978. 41228.98 1.000 139.2 1413.7 1390.0 108.8 3.4 7.2 .0098 1.684 1.684 2 27.1
185 2.296 .020 3 0 48195. 5900. 42294.73 1.000 142.6 1413.7 1390.0 112.3 3.5 7.1 .0098 1.728 1.729 2 27.1
186 2.316 .020 3 0 49203. 5821. 43381.98 1.000 146.2 1413.6 1390.0 115.8 3.5 7.1 .0098 1.774 1.775 2 27.1
187 2.336 .020 3 0 50227. 5739. 44488.34 1.000 149.8 1413.6 1390.0 119.4 3.6 7.1 .0098 1.817 1.817 3 27.1
188 2.356 •020 3 0 51271. 5655• 45615.69 1.000 153.5 1413.5 1390.0 123.2 3.7 7.0 .0098 1.864 1.865 2 27.1
189 2.376 .020 3 0 52334. 5570. 46764.58 1.000 157.4 1413.5 1390.0 127.0 3.8 7.0 .0098 1.912 1.913 2 27.1
190 2.396 .020 3 0 53432. 5497. 47934.63 1.000 161.3 1413.4 1390.0 130.9 3.9 7.0 .0098 1.961 1.961 2 27.1
191 2.416 .020 3 0 54549. 5427. 49122.53 1.000 165.3 1413.4 1390.0 134.9 4.0 7.0 .0098 2.005 2.006 2 27.1
192 2.436 .020 3 0 55685. 5355. 50330.85 1.000 169.4 1413.3 1390.0 139.0 4.1 6.9 .0098 2.056 2.057 2 27.1
193 2.456 .020 3 0 56841. 5281 •. 51560.04 1.000 173.6 1413.2 1390.0 143.3 4.2 6.9 .0098 2.107 2.108 2 27.1

• 2.476 .020 3 0 58015. 5205. 52809.56 1.000 177.9 1413.2 1390.0 147.6 4.3 6.9 .0098 2.159 2.160 2 27.1
2.496 .020 3 0 59207. 5128. 54079.31 1.000 182.4 1413.1 1390.0 152.0 4.4 6.9 .0098 2.212 2.213 2 27.1

196 2.516 .020 3 0 60414. 5048. 55365.68 1.000 186.9 1413.1 1390.0 156.5 4.5 6.8 .0098 2.261 2.259 3 27.1
197 2.536 .020 3 0 61638. 4968. 56670.02 1.000 191.5 1413.0 1390.0 161.1 4.6 6.8 .0098 2.313 2.313 1 27.1
198 2.556 .020 3 0 62877. 4884. 57992.69 1.000 196.2 1413.0 1390.0 165.9 4.7 6.8 .0098 2.367 2.367 1 27.1
199 2.576 .020 3 0 64132. 4799. 59333.39 1.000 201.1 1412.9 1390.0 170.7 4.8 6.7 .0098 2.422 2.422 1 27.1
200 2.596 .020 3 0 65403. 4712. 60691.33 1.000 206.0 1412.8 1390.0 175.7 5.0 6.7 .0098 2.478 2.477 I 27.1
2b1 2.616 •020 3 0 66689. 4622• 62066.63 1.000 211.1 1412.8 1390.0 180.7 5.1 6.7 .0098 2.534 2.534 1 27.1
202 2.636 •020 3 0 67989. 4531 • 63457.82 1.000 216.3 1412.7 1390.0 185.9 5.2 6.7 .0098 2.592 2.591 1 27.1
203 2.656 .020 3 0 69303. 4437. 64865.57 1.000 221.6 1412.6 1390.0 191.2 5.3 6.6 .0098 2.650 2.650 1 27.1
204 2.676 .020 3 0 70630. 4341. 66288.30 1.000 227.0 1412.6 1390.0 196.7 5.4 6.6 .0098 2.709 2.709 1 27.1
205 2.696 .020 3 0 71969. 4243. 67725.48 1.000 232.5 1412.5 1390.0 202.2 5.5 6.6 .0098 2.769 2.768 1 27.1
206 2.716 .020 3 0 73319. 4143. 69176.57 1.000 238.2 1412.4 1390.0 207.8 5.7 6.6 .0098 2.830 2.829 1 27.1
207 2.736 .020 3 0 74681. 4040. 70640.95 1.000 244.0 1412.3 1390.0 213.6 5.8 6.5 .0098 2.891 2.890 1 27.1
208 2.756 .020 3 0 76051. 3934. 72116.65 1.000 249.9 1412.3 1390.0 219.5 5.9 6.5 .0098 2.952 2.950 2 27.1
209 2.776 .020 3 0 77430. 3827. 73603.45 1.000 255.9 1412.2 1390.0 225.6 6.0 6.5 .0098 3.014 3.013 1 27.1
210 2.796 .020 3 0 78815. 3716. 75099.39 1.000 262.1 1412.1 1390.0 231.7 6.2 6.5 .0098 3.076 3.074 2 27. I
211 2.816 .020 3 0 80206. 3603. 76602.76 1.000 268.3 1412.0 1390.0 238.0 6.3 6.4 .0098 3.138 3.136 2 27.1
212 2.836 .020 3 0 81594. 3488. 78105.23 1.000 274.7 1411.9 1390.0 244.4 6.4 6.4 .0098 3.186 3.184 1 27.1
213 2.856 .020 3 0 82984. 3370. 79613.77 1.000 281.2 1411.8 1390.0 250.9 6.5 6.4 .0098 3.250 3.249 I 27.1
214 2.876 .020 3 0 84378. 3250. 81128.36 1.000 287.8 1411.7 1390.0 257.5 6.6 6.3 .0098 3.316 3.315 1 27.1
215 2.896 .020 3 0 85774. 3127. 82647.37 1.000 294.6 1411.7 1390.0 264.3 6.8 6.3 .0098 3.382 3.381 1 27.1
216 2.916 .020 3 0 87161. 3000. 84160.38 1.000 301.5 1411.6 1390.0 271.1 6.9 6.3 .0098 3.433 3.431 1 27.1
217 2.936 .020 3 0 88547. 2871. 85675.16 1.000 308.5 1411.5 1390.0 278.1 7.0 6.2 .0098 3.500 3.498 1 27.1
218 2.956 .020 3 0 89930. 2740. 87190.09 1.000 315.6 1411.4 1390.0 285.3 7.1 6.2 .0098 3.567 3.566 1 27.1

,2.97d •020 3 0 91299. 2605• 88694.30 1.000 322.8 1411.3 1390.0 292.5 7.2 6.2 .0098 3.618 3.617 1 27.1
2.996 .020 3 0 92664. 2468. 90196.551.000 330.2 1411.2 1390.0 299.9 7.4 6.2 .0098 3.686 3.685 1 27.1
3.016 .020 3 0 94020. 2326. 91693.09 1.000 337.7 1411.1 1390.0 307.4 7.5 6.1 .0098 3.753 3.751 2 27.1

222 3.036 •020 3 0 95400. 2227• 93173.05 1.000 345.3 1411.0 1390.0 315.0 7.6 6.1 .0098 3.803 3.801 1 27.1
223 3.056 •020 3 0 96770. 2125• 94645.12 1.000 353.1 1410.8 1390.0 322.7 7.7 6.1 .0098 3.872 3.871 1 27.1
224 3.076 .020 3 0 98118. 2021. 96097.30 1.000 360.9 1410.7 1390.0 330.6 7.8 6.0 .0098 3.923 3.921 1 27.1
225 3.096 •020 3 0 99453. 1915• 97538.52 1.000 368.9 1410.6 1390.0 338.6 8.0 6.0 .0098 3.992 3.991 1 27.1
226 3.116 .020 3 0 100762. 1806. 98956.46 1.000 377.0 1410.5 1390.0 346.6 8.1 6.0 .0098 4.043 4.041 1 27.1
227 3.136 .020 3 0 102052. ~9S.

?
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229 3.176 .020 3 0 104539. 1467. 103072.70 1.000 401.9 1410.1 1390.0 371.6 8.4 5.8 .0098 4.209 4.206 1 27.1
230 3.196 •020 3 0 105742• 1349. 104393.30 1.000 410.5 1410.0 1390.0 380.1 8.6 5.8 .0098 4.276 4.273 2 27.1
231 3.216 •020 3 0 106909• 1229. 105680.00 1.000 419.1 1409.9 1390.0 388.8 8.6 5.8 .0098 4.324 4.321 1 27.1
232 3~236 .020 3 0 108036. 1106. 106929.20 1.000 427.9 1409.8 1390.0 397.5 8.7 5.7 .0098 4.372 4.369 1 27.1
233 3.256 .020 3 0 109132. 991. 108141.10 1.000 436.7 1409.6 1390.0 406.4 8.8 5.7 .0098 4.419 4.417 1 27.1
234 3.276 .020 3 0 110206. 881. 109324.50 1.000 445.7 1409.5 1390.0 415.3 8.9 5.7 .0098 4.466 4.464 1 27.1, 3.296 •020 3 0 111239• 770. 110469.20 1.000 454.7 1409.4 1390.0 424.3 9.0 5.6 .0098 4.513 4.510 1 27.1

3.316 .020 3 0 112225. 656. 111568.80 1.000 463.8 1409.2 1390.0 433.5 9.1 5.6 .0098 4.558 4.556 1 27.1
3.336 .020 3 0 113161. 540 • 112621.30 1.000 473.0 1409.1 1390.0 442.7 9.2 5.5 .0098 4.603 4.600 1 27.1

238 3.356 •020 3 0 114048. 422. 113625.90 1.000 482.3 1408.9 1390.0 452.0 9.3 5.5 .0098 4.647 4.645 1 27.1
239 3.376 •020 3 0 114880 • 302• 114578.40 1.000 491.7 1408.8 1390.0 461.3 9.4 5.5 .0098 4.691 4.688 1 27.1
240 3.396 •020 3 0 115645. 179. 115465.60 1.000 501.1 1408.6 1390.0 470.8 9.4 5.4 .0098 4.711 4.707 1 27.1
241 3.416 •020 3 0 116353• 54. 116298.80 1.000 510.6 1408.5 1390.0 480.3 9.5 5.4 .0098 4.751 4.748 1 27.1

1 T DTH KG KC 9TOT 915 9B SUB BT HY HC BO PPP HP ~ DH DHH KIT ALG
242 3.436 .020 3 0 117074. O. 117074.00 1.000 520.2 1408.3 1390.0 4B9.8 9.6 5.3 .0098 4.792 4.789 1 27.1
243 3.456 .020 3 0 117777. O. 117777•00 1.000 529.8 1408.1 1390.0 499.5 9.6 5.3 .0098 4.808 4.805 1 27.1
244 3.476 .020 3 0 118417. O. 118416.80 1.000 539.5 1408.0 1390.0 509.2 9.7 5.3 .0098 4.846 4.843 1 27.1
245 3.496 .020 3 0 118982. O. 118982.10 1.000 549.2 1407.8 1390.0 518.9 9.7 5.2 .0098 4.860 4.856 1 27.1
246 3.516 .020 3 0 119477. O. 119477.50 1.000 559.0 1407.7 1390.0528.7 9.8 5.2 .0098 4.892 4.888 2 27.1
247 3.536 .020 3 0 119892. O. 119892.30 1.000 568.8 1407.5 1390.0 538.5 9.8 5.1 .0098 4.903 4.899 1 27.1
248 3.556 .020 3 0 120226. O. 120226.10 1.000 578.6 1407.3 1390.0 548.3 9.8 5.1 .0098 4.912 4.908 1 27.1
249 3.576 .020 3 0 120478. O. 120477 .60 1.000 588.5 1407.1 1390.0 558.1 9.8 5.0 .0098 4.920 4.916 1 27.1
250 3.596 .020 3 0 120644. O. 120644.10 1.000 598.3 1406.9 1390.0 568.0 9.9 5.0 .0098 4.926 4.922 1 27.1
251 3.616 .020 3 0 120725. O. 120725.50 1.000 608.2 1406.8 1390.0 577.8 -9.9 4.9 .0098 4.931 4.927 1 27.1
252 3:636 .020 3 0 120717. O. 120716.60 1.000 618.1 1406.6 1390.0 587.7 9.9 4.9 .0098 4.931 4.935 o27.1
253 3.656 .020 3 0 120623. O. 120622.90 1.000 627.9 1406.4 1390.0 597.6. 9.9 4.8 .0098 4.936 4.933 2 27.1
254 3.676 .020 3 0 120429. O. 120428.70 1.000 637.8 1406.2 1390.0 607.4 9.8 4.8 .0098 4.913 4.909 1 27.1

.3.696 .020 3 0 120143. O. 120143.00 1.000 647.6 1406.0 1390.0 617.2 9.8 4.8 .0098 4.913 4.912 o27.1
3.716 .020 3 0 119759. O. 119759.40 1.000 657.4 1405.8 1390.0 627.0 9.8 4.7 .0098 4.890 4.885 1 27.1

257 3.736 .020 3 0 119284. O. 119284.10 1.000 667.1 1405.6 1390.0 636.8 9.8 4.7 .0098 4.890 4.885 o27.1
258 3.756 .020 3 0 118709. O. 118709.10 1.000 676.9 1405.4 1390.0' 646.5 9.7 4.6 .0098 4.860 4.856 1 27.1
259 3.776 .020 3 0 118033. O. 118032 .90 1.000 686.5 1405.2 1390.0 656.2 9.7 4.5 .0098 4.830 4.825 1 27.1
260 3.796 .020 3 0 117257. O. 117257.20 1.000 696.1 1405.0 1390.0 665.8 9.6 4.4 .0098 4.798 4.793 1 27.1
261 3.816 .020 3 0 116381. O. 116380.80 1.000 705.6 1404.8 1390.0 675.3 9.5 4.4 .0098 4.764 4.760 1 27.1
262 3.836 .020 3 0 115403. O. 115402.50 1.000 715.1 1404.5 1390.0 684.7 9.4 4.3 .0098 4.725 4.721 2 27.1
263 3.856 .020 3 0 114316. o. 1143i5.90 1.000 724.4 1404.3 1390.0 694.1 9.3 4.3 .0098 4.667 4.662 1 27.1
264 3.876 .020 3 0 113131 • O. 113130.60 1.000 733.7 1404.1 1390.0 703.3 9.3 4.2 .0098 4.629 4.625 1 27.1
265 3.896 .020 3 0 111839. O. 111839.20 1.000 742.8 1403.9 1390.0 712.5 9.1 4.1 .0098 4.569 4.564 1 27.1
266 3.916 .020 3 0 110443. O. 110443.20 1.000 751.8 1403.6 1390.0 721.5 9.0 4.1 .0098 4.507 4.503 1 27.1
267 3.936 .020 3 0 108944. O. 108944.30 1.000 760.7 1403.4 1390.0 730.4 8.9 4.0 .0098 4.445 4.441 1 27.1
268 3.956 .020 3 0 107344. O. 107344.50 1.000 769.5 1403.2 1390.0 739.1 8.8 3.9 .0098 4.382 4.378 1 27.1
269 3.976 .020 3 0 105644. O. 105644.30 1.000 778.1 1402.9 1390.0 747.8 8.6 3.9 .0098 4.319 4.315 1 27.1
270 3.996 .020 3 0 103845. O. 103844.80 1.000 786.6 1402.7 1390.0 756.3 8.5 3.8 .0098 4.250 4.247 2 27.1
271 4.016 .020 3 0 101943. O. 101943.20 1.000 795.0 1402.4 1390.0 764.6 8.3 3.8 .0098 4.162 4.159 2 27.1
272 4.036 .020 3 0 99943. O. 99942.60 1.000 803.1 1402.2 1390.0 772.8 8.2 3.7 .0098 4.091 4.088 3 27.1
273 4.056 .020 3 0 97843. -" O. 97843.16 1.000 811.1 1401.9 1390.0 780.8 8.0 3.6 .0098 4.003 4.000 2 27.1
274 4.076 .020 3 0 95647. O. 95647.03 1.000 819.0 1401.7 1390.0 788.6 7.8 3.5 .0098 3.916 3.913 2 27.1
275 4.096 .020 3 0 93349. O. 93349.05 1.000 826.6 1401.4 1399.0 796.2 7.6 3.5 .0098 3.810 3.807 2 27.1
276 4.116 .020 3 0 90952. O. 90951.71 1.000 834.0 1401.2 1390.0 803.6 7.4 3.4 .0098 3.697 3.703 5 27.1
277 4.136 .020 3 0 88465. O. 88464.77 1.000 841.2 1400.9 1390.0 810.9 7.2 3.3 .0098 3.621 3.627 5 27.1
278 4.156 .020 3 0 85879. O. 85879.01 1.000 848.3 1400.6 1390.0 817.9 7.0 3.3 .0098 3.511 3.517 5 27.1
279 4.176 .020 3 0 83198. O. 83198.30 1.000 855.1 1400.3 1390.0 824.7 6.8 3.2 .0098 3.403 3.408 5 27.1
280 4.196 .020 3 0 80414. O. 80414.31 1.000 861.6 1400.0 1390.0 831.2 6.5 3.1 .0098 3.270 3.275 6 27.1

• 4.216 .020 3 0 77535. O. 77534 .67 1.000 867.9 1399.8 1390.0 837.6 6.3 3.0 .0098 3.167 3.172 5 27.1
4.236 .020 3 0 74550. O. 74550.23 1.000 874.0 1399.5 1390.0 843.7 6.1 2.9 .0098 3.036 3.041 5 27.1

283 4.256 .020 3 0 71458. O. 71457.63 1.000 879.8 1399.2 1390.0 849.5 5.8 2.8 .0098 2.909 2.914 5 27.1
284 4.276 .020 3 0 68251. O. 68251.45 1.000 885.4 1398.8 1390.0 855.0 5.6 2.8 .0098 2.787 2.791 5 27.1
285 4.296 .020 3 0 64918. O. 64917.69 1.000 890.7 1398.5 1390.0 860.3 5.3 2.7 .0098 2.642 2.646 5 27.1
286 4.316 .020 3 0 61439. O. 61439.44 1.000 895.7 1398.2 1390.0 865.3 5.0 2.6 .0098 2.503 2.508 5 27.1
287 4.336 .020 3 0 57787. O. 57787.48 1.000 900.4 1397.8 1390.0 870.0 4.7 2.5 .0098 2.351 2.355 6 27.1
288 4.356 .020 3 0 53917. O. 53917.05 1.000 904.8 1397.4 1390.0 874.4 4.4 2.4 .0098 2.203 2.207 5 27.1
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290 4.396 •020 3 0 45080 • O. 45080.30 1.000 912.5 1396.6 1390.0 882.2 3.7 2.1 .0098 1.837 1.840 5 27.1
291 4.416 •020 3 0 39593• O. 39592.74 1.000 915.7 1396.0 1390.0 885.4 3.2 1.9 .0098 1.614 1.617 5 27.1
292 4.436 .020 3 0 33800. O. 33800.43 t.OOO 918.5 1395.4 1390.0 888.1 2.7 1.8 .0098 1.373 1.375 5 27.1
293 4.456 •020 3 0 28427• O. 28426.82 1.000 920.8 1394.8 1390.0 890.4 2.3 1.6 .0098 1.154 1.150 5 27.1
294 4.476 .020 3 0 23503. O. 23503.44 1.000 922.7 1394.2 1390.0 892.4 1.9 1.4 .0098 .960 .957 527.1
295 4.496 .020 3 0 19062. O. 19061.90 1.000 924.3 1393.7 1390.0 893.9 1.6 1.3 .0098 .781 .778 5 27.1

t! 4.516 •020 3 0 15123• O. 15122.62 1.000 925.5 1393.1 1390.0 895.2 1.2 1.1 .0098 .619 .617 5 27.1
4.536 .020 3 0 11669. O. 11668.97 1.000 926.5 1392.6 1390.0 896.1 1.0 .9 .0098 .479 .477 5 27.1
4.556 .020 3 0 8844. O. 8844.49 1.000 927.2 1392.2 1390.0 896.8 .7 .8 .0098 .362 .364 5 27.1

299 4.576 •020 3 0 6722 • O. 6722.19 1.000 927.7 1391.8 1390.0 897.4 .5 .7 .0098 .269 .270 5 27.1
300 4.596 .020 3 0 5154. O. 5153.97 1.000 928.2 1391.5 1390.0 897.8 .4 .6 .0098 .207 .209 5 27.1
301 4.616 .020 3 0 3994. O. 3993.94 1.000 928.5 1391.3 1390.0 898.1 .3 .5 .0098 .161 .162 5 27.1

I T DTH KG KC GTOT aTS
302 4.636 .020 3 0 3132. O.

KTT= 0 1= 303 T= 4.66

a8 SUB BT HY HC 80 PPP HP CNN DH OHH KIT ALG
3132.27 1.000 928.7 1391.1 1390.0 898.4 .3 .4 .0098 .127 .126 527.1

TF= .12 GTF= 5154. TP= 3.62 GP= 120725. TRS= .01 T8= 4.60
BRO= 29.7 BRW= 929.0 HU=1419.7 HY=1390.9 HC=1390.0 ALG=27.066 GO= 17.5777

Z= .51 TFH= 2.33 80= 898.6 TFI= 1.29

•
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18923.
19530.
20173.
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21574.
22336.
23141.
23992.
24891.
25839.
26840 •
27894 •
29004.
30172.
31400.
32691.
34046.
35468.
36958.
38515.
40146.
41849.
43627.
45478.
47405.
49408 •
51484.
53655.

. 55917.
58253.
60659.
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BREACH MODEL, MICRO-VERSI(~: 1/87

•~~ ;A'ii ij~; 6T i,i;~T ~~~ u'; U~;R~' qTA 4~Q+u'u- ~,-.;!F.·.W.'QA-,IU·O ••7)I ",.. '" _'-~l , .. I I I W ..W I '-' lJ I II'll '"..I J \oJ. • ."; __ l.i:.. J _ 240CT90

Hi= 14!8.50 HU= 1419.70 HL= 1396.00 HPl= 1407.90 HSP= 1408.40

((ENd) ,1=1 ,8)
15658.00 10964.00 7883.00 3630.00 3311.00 1290.00 1137.00 .00

<TINW ,1=1,8)
,00 1.00 2.00 6.00 10.00 18.00 21.00 .00

(RSAW ,1=1 ,8)
2'?75.00 2240.3U P?i 711 114.80 76.80 44.40 18.85 .00... ,t..1 ~

(HSA( 1) ,1=1 ,8)
1428.30 1419.70 1408.40 1396.10 1394.30 1392.60 1389.10 1375.90

ZL~ 3.00 ZD= 2.00 ZC= .00 PORW= .00 GL= .00 GS= .00 \~p= .00

050C= .00 pORe= .00 1.8,o)C= .00 CNC= .0000 AFRC= .00 COHC= ;0 lP.'iFCC= .00

0505= .18 POR5= .33 UWS=125.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 ~iFCS= 10.00

BR= 1.00 WC= 14,0 CRL= 5280.0 8M: 42.24 WV= 5280.0 ~~/~ .0450 050DF= .00 If.iFCDF= .00

••020 DBG= .001 H=

(SPG(J) ,1=1 ,8)
.00 1049.30 2325.30

.1000 TEH= 12.0 ERR= .10 FPT= 2.0 TPR= 1.0

5551.80 10718.60 15377.70 22588.60 58752.00

(SPH(J) ,1=1,8)
.00 1.30 2.66 5.05 8.05 11.30 11.60 13.80

CRL= 5280. BH= 34. AFR= 39.00 BO= 11.8 Z= .48

AFR= 39.0 TH1= 64.50 Hl= 6.68 THZ: 51.75 HZ: 22.93 TH3= 45.38 H3= 78.83

1 T DTH KG KC GTOT GTS GB SUB BT HY HC 80 PPP HP Ctfi DH OHH KIT ALG
PIPE FLCi,.J TO i~EI RFLiM TRANSIT ION

1403. 6. 11. 2083. 3484. 5567. .018 .718 100. 113. 5. 84..? .05844 .32975 2.76146 .0098 3.3 '7 'l 2.0 6.6 129.41 f ."-

1 13.6 6.7 14.6 11585.5 .0382 2 .7200 .i582 25.5 j 13.2 84.2

T DTH KG KC OTOT GTS
94 1.016 .02030 22473. 13481.

QB SUB 8T 11'( He 80 PPP HP ctf4 DH DHH KIT ALB
8992.12 1.000 40.9 1418.4 1396.0 18.3 .9 9.4 .0098 .429 ,429 1 25.5



96 1.056 .020 3 0 23002. 13455. 9547.39 1.000 42.714i8.4 1396.0 20.1 .9 9.2 .0098 .456 .455 I 25.5
97 1.076 .020 3 0 23278. 13441. 9836.91 1.000 43.6 1418.3 1396.0 21.0 .9 9.1 .0098 .469 .469 3 25.5
98 i.096 .020 3 0 23562. 13427. 10135.29 LOOO 44.6 1418.3 1396.0 22.0 1.0 9.0 .0098 .484 .484 2 25.5
99 1.116 .020 3 0 23855. 13413. 10442.15 1.000 45.6 i418.3 1396.0 23.0 1.0 8.9 .0098 .498 .498 1 25.5

100 1.136 .020 3 0 24156. i3398. 10757.86 i.OOO 46.6 1418.3 1396.0 24.0 1.0 8.8 .0098 .514 .513 1 25-.5
101 1.156 .020 3 0 24465. 13383. 11082.64 1.000 47.7 1418.3 1396.0 25.1 1.1 8.7 .0098 5?'-' .529 1 25.5• .7

- 1. 176 .020 3 0 24783. 13367. 11416.371.0GO 48.8 1418.3 i396.0 26.2 1.1 8.6 .00'?8 .544 .545 3 25.5
1.196 .020 3 0 25111. 13351. ii 760.24 1.000 49.9 1418.3 1396.0 27.3 1.1 8.6 .0098 l:";') .562 2 25.5.JIJ_

i .216 .020 3 0 25448. 13334. 12113.88 1.000 51.0 1418.3 1396.0 28.4 1 .) 8.5 .0098 .578 .578 1 25.5..
105 1.236 .020 3 0 25794. 13317. 12477.28 1.000 5? ? 1418.3 1396.0 29.6 1.2 8.4 .0098 .596 .596 2 25.5...
106 1.256 .020 3 0 26i51. 13300. 12851.35 1.000 53.5 i418.3 1396.0 30.9 1.2 8.3 .0098 .614 .614 2 25.5
107 1.276 .020 3 0 26518. 13282. 13235.86 1.000 54.7 1418.2 1:396.0 32.1 1.3 8.3 .0098 .632 .632 2 25.5
108 1.296 .020 3 0 26895. 13263. 13631.17 1.000 56.0 1418.2 1396.0 33.4 1.3 8.2 .0098 .651 .651 2 25.5
109 1.316 .020 3 0 27282. 13245, 14037.47 1.000 57.4 1418.2 1396.0 34.8 1.3 8 ? .0098 .670 .670 1 25.5..
il0 1.336 .020 3 0 27680. 13225. 14455.32 1.000 58.8 1418.2 1396.0 36.1 1.4 8.1 .0098 .690 .m 2 25.5
i11 1.356 .020 3 0 28090. 13205. 14884.58 1.000 60.2 1418.2 1396.0 37.6 1.4 B.O .0098 .710 .710 1 25.5
112 1.376 .020 3 0 28510. 13i85. 15325.88 1.000 61.6 1418.2 1396.0 39.0 1.5 8.0 .0098 y ..) .731 1 25.5II.)"

113 1.396 .020 3 0 28943. 13164. i5779 .24 1.000 6'~ i 1418.2 1396.0 40.5 1.5 7.9 .0098 .753 .753 1 25.5w ••

114 1.416 .020 3 0 29387. 13142. 16244.93 l.000 64.7 1418.1 1396.0 42.1 1.6 7.Y .0098 .775 .775 i 25.5
115 1.436 .020 3 0 29843. 13119. 16723.84 1.000 66.3 1418.1 1396.0 43.7 1.6 7.8 .0098 .799 .n9 2 25.5
116 1.456 .020 3 0 30312. 130n. 17215.60 1.000 67.9 1418. i 1396.0 45.3 L6 7.8 .0098 8')') .822 2 25.5. ..
117 1.476 .020 :3 0 30794. 13073. 17720.67 1.000 69.6 1418.1 1396.0 47.0 1.7 7.7 •0098 .846 .845 1 25.5
118 1.496 .020 3 0 31288. 13049. 18239.29 1. 000 71.4 1418.1 1396.0 48.8 1.7 7.7 .0098 .871 .871 2 25.5
119 1.516 .020 3 0 31796. 13024. 18771.49 1.000 73.2 1418.1 1396.0 50.6 1.8 7.6 .0098 .896 .896 3 25.5
120 1.536 .020 3 0 32317. 12999. 19318.08 1.000 75.0 1418.0 1396.0 52.4 1.8 7.6 .0098 .922 .923 2 25.5
121 1.556 .020 3 0 32852. 12973. 19879.69 1.000 76,'i 1418.0 1396.0 54.3 1.9 7.5 .0098 .950 .950 2 25.5

1 T DTH KG KC GTOT GTS uB SUB l:!1 HY HC 80 ppp tiP Ctfi DH OHH KIT AlGt 1.570
.020 3 0 " 33401. 12946. 20455.20 1. 000 78.9 1418.0 1396.0 56.3 2.0 7.5 .0098 .976 .976 3 25.5

1.5·?6 .020 3 0 33965. 12919. 21046.46 1.000 80.9 1418.0 1396.0 58.3 2.0 7.5 .00'?8 1.u05 1.004 1 25.5
• 1.616 .020 3 0 34543. 12890. 21652.58 1.000 82.9 1418.0 1396.0 60.3 2.1 7.4 .0098 1.033 1.033 3 25.5

125 1.636 .020 3 0 35136. 12861. 22274.37 1.000 85.1 1417.9 1396.0 62.5 2.1 7.4 .0098 1.063 1.063 3 25.5
126 1.656 .020 3 0 35744. 12832. 22912.21 1.000 87.2 1417.9 1396.0 64.6 2.2 ~ ., .0098 1.093 1.093 3 25.5/.j

i27 1.676 .020 3 0 36369. 12801. 23567.64 i .000 89.5 1417.9 i396.0 ,. Q 2.3 7.3 .0098 i .126 1.127 2 25.500"

128 1.696 .020 3 0 37009. i2770, 24238.88 1. 000 91.8 1417.9 1396.0 6~ .) 2.3 i.3 .0098 1.157 1.158 2 25.5...
l'N 1.716 .020 3 0 37664. 12738. 24926.56 1.000 94.2 1417.9 1396.0 71.6 2.4 7.2 .0098 1.189 1.189 2 25.5..
130 1.736 .020 3 0 38337. 12705. 25632.59 1.000 96.6 1417.8 1396.0 74.0 2.4 7.2 .0098 1.224 1.225 2 25.5
131 1.756 .020 3 0 39026. 12671. 26355.01 1.000 99.2 1417.8 1396.0 76.5 2.5 7.2 .0098 1.257 1.258 2 25.5
132 1.776 .020 3 0 39732. 12636. 27096.00 1.000 101.7 1417.8 1396.0 79.1 2.6 7 ? .0098 i .294 1.294 2 25.5..
133 1.796 .020 3 0 40454. 12600. 27854.33 1.000 104.4 1417.8 1396.0 81.8 2.7 7.1 .0098 1.328 1.329 3 25.5
pd i .816 .020 3 0 41195. 12563. 28631.40 1.000 107.1 1417.7 1396.0 84.5 2.7 7.1 .0098 1.366 1.367 2 25.5w.

135 1.836 .020 3 0 4i954. 12526. 29427.83 1.000 109.9 1417.7 1396.0 87.3 2.8 7.1 .0098 L405 1.406 2 25.5
136 1.856 .020 3 0 42731. 12487. 30243.88 1.000 112.8 1417.7 1396.0 90.2 2.9 7.0 .0098 1.445 1.446 2 25.5
137 1.876 .020 3 0 43525. 12447. 31077 .49 1.000 115.8 1417.7 1396.0 93.2 3.0 7.0 .0098 1.483 1.483 3 25.5
138 1.896 .020 3 0 44338. 12407. 31931.01 1.000 118.8 1417.6 1396.0 96.2 3.0 7.0 .0098 1.524 1.524 2 25.5
139 i .916 .020 3 0 45169. 12365. 32804.20 1.000 122.0 1417.6 1396.0 99.4 3.1 7.0 .0098 1.566 1.566 2 25.5
140 1.936 .020 3 0 46020. 12322. 33697.84 1.000 125.2 1417.6 1396.0 102.6 3.2 6.9 .0098 1.608 1.609 2 25.5
141 1.956 .020 3 0 46890. 12278. 34611. 56 1. 000 128.5 1417.5 1396.0 105.9 3.3 6.9 .0098 1.652 1.653 2 25.5
142 1.976 .020 3 0 47779. 12233. 35545.52 1.000 131.9 1417.5 1396.0 109.3 3.4 6.9 .0098 1.697 1.697 2 25.5
143 1.996 .020 3 0 48687. 12187. 36500.24 1. 000 135.4 1417.5 1396.0 112.8 3.5 6.9 .0098 1.742 1.743 2 25.5
144 2.016 .020 3 0 49615. 12140. 37475.56 1.000 138.9 1417.4 1396.0 116.3 3.6 6.8 .0098 1.788 .1.789 2 25.5
145 2.036 .020 3 0 50564. 12091. 38472.98 i .000 142.6 1417.4 1396.0 120.0 3.7 6.8 .0098 1.838 1.838 I 25.5
146 2.056 .020 3 0 51532. 12041. 39490.97 1.000 146.4 1417.4 1396.0 123.8 3.8 6.8 .0098 1.885 1.885 1 25.5
147 2.076 .020 3 0 52521. 11991. 40529.96 1. 000 150.3 1417.3 1396.0 127.7 3.9 6.8 .0098 i.933 1.933 1 25.5

11.096 .020 3 0 53528. 11938. 41589.30 1.000 154.2 1417.3 1396.0 131.6 4.0 6.7 .0098 1.982 1.982 1 25.5

2.116 .020 3 0 54559. 11884. 42675.13 1.000 158.3 1417.3 1396.0 135.7 4.1 6.7 .0098 2.042 2.041 2 25.5
2.136 .020 3 0 55611. 11830. 43780.93 1. 000 162.5 1417.2 1396.0 139.9 4.2 6.7 .0098 2.092 2.092 1 25.5

151 2.156 .020 3 0 56681. 11773. 44907.45 1.000 166.8 1417.2 1396.0 144.2 4.3 6.7 .0098 2.144 2.144 1 25.5
152 2.176 .020 3 0 57771. 11716. 46055.11 1.000 171.2 1417.1 1396.0 148.6 4.4 6.6 .0098 2.197 2.197 1 25.5
153 2.196 .020 3 0 58880. 11657. 47223.09 1.000 175.7 1417.1 1396.0 153.1 4.5 6.6 .0098 2.251 2,251 1 25.5
154 2.216 .020 3 0 60014. 11596. 48418.10 1.000 180 .3 1417.1 1396.0 157.7 4.6 6.6 .0098 2.316 2.315 2 25.5
155 2.236 .020 3 0 6li67. 11534. 49633.29 1.000 185.1 1417.0 1396.0 162.4 4.7 6.6 .0098 2.371 2.371 1 25.5
1<;"; ? ?C\A 11?11 ~ n A')~l1i"1 lid;1 "'-'0,,0 Oi 1 linn i \:·0 0 ; :1i'" r, 1-;i)J. n ~ 1'" :- .1," i. i. '1 t; 'Jr, .-:- -··1.~ .1 .~ =jet:• i 'jl:; I:;
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158 2 ?Q' .020 3 0 64740. 11339. 53400 .84 1.000 200.0 1416.9 1396.0 177 .4 5.1 6.5 .0098 2.544 2.544 1 25.5.... ,0

159 2.316 .020 3 0 65974. 11270. 54703.95 1.000 205.2 1416.8 1396.0 182.6 5.2 6.5 .0098 2.616 2.614 2 25.5
160 2.336 .020 3 0 67227. 11201. 56026.46 1.000 210.6 1416.8 1396.0 187.9 5.4 6.5 .0098 2.676 2.675 1 25.5
161 2.356 .020 3 0 68497. 1112'1. 57367.88 1. 000 216.0 1416.7 1396.0 193.4 5.5 6.4 .0098 2. i:37 2.737 1 25.5
162 2.376 .020 3 0 69785. 11056. 58729.03 1. 000 221.6 1416.7 1396.0 199.0 5.6 6.4 .0098 2.800 2.8UO 1 25.5
163 2.396 .020 3 0 71091 . 10981. 60109.70 1.000 227.4 1416.6 1396.0 204.7 5.7 6.4 .0098 2.864 2.863 J 25,5

tI 2.416 .020 3 0 72419. 10903. 61515.60 1.000 233.2 1416.6 1396.0 210.6 5.9 6.4 .n098 2.942 2.940 2 25.5
2.436 .020 3 0 73765. 10825. 62939.93 1. 000 239.3 1416.5 1396.0 216.6 6.0 6.4 .0098 3.007 3.006 1 25.5
2.456 .020 3 0 75126. 10745. 64381.38 1.000 245.4 1416.5 1396.0 222.8 6.1 6.3 .0098 3.074 3.0n 1 25.5

167 2.476 .020 3 0 76492 • 10651. 65840.77 1.000 251. 7 1416.4 1396.0 229.1 6.3 6.3 .0098 3.141 3.141 1 25.5
168 2.496 .020 3 0 77867. 10550. 67317.09 1.000 258.1 1416.4 1396.0 235.5 6.4 6.3 .0098 3.210 3.209 1 25.5
16'1 2.516 .020 3 0 79256. 10446. 68809.89 1. 000 264.7 1416.3 1396.0 242.1 6.6 6.3 .0098 3.280 3.279 1 25.5
170 2.536 .020 3 0 80659. 10340. 70318.70 1.000 271.4 1416.2 1396.0 248.8 6.7 6 'i .0098 3.:350 3.350 1 25.5..
171 2.556 .020 3 0 82082. 10231. 71 85tj, 93 1.000 278.2 1416.2 1396.0 255.6 6.9 6 ? .0098 3.4:37 3.435 2 25.5..
FJ 2,576 .020 3 0 83517. 10121. 73396.91 1.000 285.3 1416.1 1396.0 262.6 7.0 6.2 .0098 3.509 3.508 1 25.5, .
173 2.596 .020 3 0 84965. 10007. 74957.53 1.000 292.4 1416.0 1396.0 2;59.8 7.2 6.2 .0098 3.583 3.582 1 25.5
174 2.616 .020 3 0 86422. 9891. 76530.77 1.000 299.7 1416.0 1396.0 277.1 7.3 6 'J .0098 3.658 3.657 1 25.5..
175 2.636 .020 3 0 87889. 9""'7':1 78116.68 1.000 307.2 1415.9 1396.0 284.6 i.5 6.1 .0098 :3,733 3.732 1 25.5I • ......

176 2.656 .020 3 0 89365. 9651. 79713.78 1.000 314.8 1415.8 1396.0 292.2 7.6 6.1 .0098 3.810 3.809 1 25,5
177 2.676 .020 3 0 90850. 9527. 81322.09 1.000 322.6 1415.8 1396.0 300.0 7.8 6.1 .0098 :3.887 3.886 j ''l' c;1..J ......

178 2.696 .020 3 0 92341. 9401. 82940.04 1.000 330.5 1415.7 1396.0 307.9 7.9 6.1 .0098 3.966 3.965 1 25.5
179 2.716 .020 3 0 93838. 9272. 84566.80 1.000 338.6 1415.6 1396.0 316.0 8.1 6.0 .0098 4.045 4.044 I 25.5
180 2.736 .020 3 0 95339. 9139. 86200.50 1.000 346.9 1415.5 1396.0 324.3 8.2 6.0 .0098 4.123 4.120 2 25.5
181 2.756 .020 3 0 96842. 9004. 87838.46 1.000 355.3 1415.5 1396 .0 :332. 7 8.4 6.0 .0098 4.201 4.198 2 25.5

I T DTH KG KC GTOT GTS GS SUB BT HY HC t!U ppp HP CNN Di-i OHH KiT ALG"
182 2.776 .020 3 0 98347. 8867. 89480.68 1.000 363.8 1415.4 1396.0 341.2 8.6 6.0 .oon 4.280 4 no 1 25.51"'1,'

183 2.796 .020 3 0 99852. 8725. 91126.70 1.000 372.5 1415.3 1396.0 349.9 8.7 5.9 .0098 4.361 4.358 2 25.5, 2.816 .020 3 0 101346. 8582. 92763.88 1.000 381.4 1415.2 1396.0 358.8 8.8 5.9 .0098 4.420 4.418 j 25.5
2.836 .020 3 0 102837. 8436. 94401.34 1. 000 390.4 1415.1 1396.0 367.8 9.0 5.9 .00'18 4.503 4.501 1 25.5
2.856 .020 3 0 104326. 8286. 96040.07 1.000 399.6 1415.0 1396.0 377 fl 9.2 5.8 .0098 4.586 4.585 1 25.511'10'

187 2.876 .020 3 0 105811. 8134. 97676.99 1.000 408.9 1414.9 1396.0 386.3 9.3 5.8 .0098 4.671 4.66'1 1 25.5
188 2.896 .020 3 0 107278. 7978. 99300.45 1.000 418.4 1414.9 1396.0 395.8 9.5 5.8 .0098 4.733 4.i31 1 25.:,
189 2.916 .020 3 0 108738. 7819. 100919.00 1.000 428.0 1414.8 1396.0 405.4 9.6 5.8 .0098 4.817 4.8i5 1 25.5
190 2.936 .020 3 0 110190. 7658. 102532.70 1.000 437.8 1414.7 1396.0 415.2 9.8 5.7 .0098 4.903 4.901 1 25.5
191 2.956 .020 3 0 111619. 7493. 104126.30 1.000 447.7 1414.6 1396.0 425.1 9.9 5.7 .0098 4.965 4.963 1 25.5
192 2.976 .020 3 0 113036. 7325. 105711 .70 1.000 457.8 1414.5 1396.0 435.2 10.1 5.7 .0098 5.051 5.049 1 25.5
193 2.996 .020 3 0 114427. 7153. 107273.80 1.000 468.1 1414.4 1396.0 445.5 10.2 5.6 .0098 5.112 5.110 1 25.5
194 3.016 .020 3 0 115804. 6979. 108824.60 1.000 478.5 1414.3 1396.0 455.9 10.4 5.6 .0098 5.198 5.196 1 25.5
195 3.036 .020 3 0 117150. 6801. 110348.50 1.000 489.0 1414.2 1396.0 466.4 10.5 5.6 .0098 5.260 5.257 1 25.5
196 3.056 .020 3 0 118477. 6621. 111856.901.000 499.7 1414.1 1396.0 477 .1 10.7 5.6 .0098 5.346 5.343 1 25.5
197 3.076 .020 3 0 119773. 6437. 113336.10 1.000 510.5 1414.0 1396.0 487.9 10.8 5.5 .0098 5.407 5.404 1 25.5
198 3.096 .020 3 0 121042. 6249. 114793.60 1.000 521.5 1413.9 1396.0 498.9 11.0 5.5 .0098 5.490 5.486 2 25.5
1~~ 3.116 .020 3 0 122277 • 6059. 116217.90 1.000 532.0 1413.7 1396.0 510.u 11.1 5.5 .0098 5.548 5.545 1 25.5

"
200 3.136 .020 3 0 123472. 5865. 117607.30 1.000 543.8 1413.6 1396.0 521.2 11.2 5.4 .0098 5.,507 5.604 1 25.5
201 3.156 .020 3 0 124637. 5668. 118969.60 1.000 555.2 1413.5 1396.0 532.6 11.4 5.4 .0098 5.689 5.685 2 25.5
202 3.176 .020 3 0 125779. -" 5486. 120293.10 1.000 566.7 1413.4 1396.0 544.0 11.5 5.4 .0098 5.746 5.743 1 25.5
203 3.196 .020 3 0 126903. 5327. 121576.50 1.000 578.3 1413.3 1396.0 555.7 11.6 5.3 .0098 5.803 5.800 1 25.5
204 3.216 .020 3 0 127981. 5165. 122816.30 1.000 590.0 1413.2 1396.0 567.4 11.7 5.3 .0098 5.859 5.856 1 25.5
205 3.236 .020 3 0 129011. 5000. 124010.90 1.000 601.8 1413.0 1396.0 579.2 11.8 5.3 .0098 5.914 5.911 1 25.5
206 3.256 .020 3 0 129992, 4833. 125159.60 1.000 613.7 1412.9 1396.0 591.1 11.9 5 'i .0098 5.969 5.965 1 25.5..
207 3.276 .020 3 0 130922. 4663. 126259.20 1.000 625.8 1412.8 1396.0 603.2 12.0 5 'J .0098 6.022 6.018 1 25.5..
208 3.296 .020 3 0 131806. 4491. 127315.30 1.000 637.9 1412.7 1396.0 615.3 12.1 5. i .0098 6.074 6.071 1 25.5
209 3.316 .020 3 0 132646. 4316. 128330.20 1.000 650.2 1412.5 1396.0 627.6 12.3 5. i .0098 6.126 6.122 1 25.5

• 3.336 .020 3 0 133431. 4139. 129292.40 1.000 662.5 1412.4 1396.0 639.9 12.4 5.1 .0098 6.176 6. i 72 1 25.5

3.356 .020 3 0 134159. 3959. 130200.00 1.000 675.0 1412.3 1396.0 652.4 12.5 5.0 .0098 6.226 6.222 1 25.5
212 3.376 .020 3 0 134825. 3777. 131047.90 1.000 687.5 1412.1 1396.0 664.9 12.5 5.0 .0098 6.269 6.265 2 25.5
213 3.396 .020 3 0 135420. 3593. 131827.10 1.000 700.1 1412.0 1396.0 677.5 12.6 5.0 .0098 6.285 6.280 1 25.5
214 3.416 .020 3 0 135954. 3406. 132548.10 1.000 712.8 1411.9 1396.0 690.2 12.7 4.9 .0098 6.330 6.326 1 25.5
215 3.436 .020 3 0 136422. 3216. 133206.00 1.000 725.5 1411.7 1396.0 702.9 12.7 4.9 .0098 6.369 6.365 2 25.5
216 3.456 .020 3 0 136817. 3025. 133792.50 1.000 738.3 1411.6 1396.0 715.7 12.8 4.8 .0098 6.381 6.376 1 ?= =.. J • .J
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219 3.516 .020 3 0 137572. 2436. 135135.50 1.000 776.8 1411.1 1396.0 754.2 12.9 4.8 .0098 6.430 6.437 0 25.5
220 3.536 .020 3 0 137712. 2263. 135448.90 1.000 789.8 1411.0 1396.0 767.2 13.0 4.7 .0098 6.478 6.473 1 25.5
221 3.556 .020 3 0 137803. 2123. 135680.50 1.000 B02.7 1410.8 1396.0 780.1 13.0 4.7 .0098 6.478 6.482 o 25.5
222 3.576 .020 3 0 137821. 1981. 135840.40 1.000 815.7 1410.7 1396.0 793.1 13.0 4.6 .0098 6.488 6.483 1 25.5
223 3.596 .020 3 0 137757. 1837. 135919.70 1.000 828.7 1410.5 1396.0 806.1 13.0 4.6 .0098 6.488 6.488 0 25.5
224 3.616 .020 3 0 137615. 1692. 135923.30 1.000 841.7 1410.4 13'16.0 819.1 13.0 4.5 .0098 6.488 6.492 o 'iC; "

~_" J, 3.636 .020 3 0 137395. 1546. 135849.40 1.000 854.6 1410.2 1396.0 832.0 13.0 4.5 .0098 6.488 6.493 o 25.5
3.656 .020 3 0 137098. 13'18. 135699.50 1.000 867.6 1410.1 1396.0 845.0 13.0 4.4 .0098 6.487 6.483 2 25.5
3.676 .020 3 0 136722. 1250. 135472.00 1.000 880.6 1409.9 1396.0 858.0 13.0 4.4 .0098 6.487 6.481 0 25.5

228 3.696 .020 3 0 136259. 1100. 13515'1.60 1.000 893.5 1409.8 1396.0 870.9 12.9 4 '~ .0098 6.446 6.441 1 25.5.w

2?Q 3.716 .020 3 0 135733. 963 . 134770.50 1.000 906.4 1409.6 1396.0 883.8 12.9 4.3 .0098 6.436 6.430 1 25.5.,
230 3.736 .020 3 0 135138. 832. 134306.70 1.000 919.2 140'1.4 1396.0 896.6 12.8 4 'j .0098 6.424 6.418 1 25.5.~

231 3.756 .020 3 0 134459. 700. 133758.70 1.000 932.0 1409.3 1396.0 909.4 12.8 4.2 .0098 6.379 6.373 1 25.5
232 3.776 .020 3 0 133703. 567. 133136.10 1.000 944.7 1409.1 13%.0 922.1 12.7 4.1 .0098 6.363 6.358 1 25.5
233 3.796 •020 3 0 132868. 434 . 132433.90 1.000 957.3 1408.9 1396.0 934.7 12.6 4.1 .0098 6.315 6.309 1 25.5
234 3.816 .020 3 0 131959. 300. 131659.60 1.000 969.9 1408.8 1396.0 947.3 12.6 4.1 .0098 6.297 6.291 1 25.5
235 3.836 .020 3 0 130974. 165 . 130808.90 1.000 982.4 1408.6 1396.0 959.8 iLI5 4.0 .0098 6.246 6.240 1 25.5
236 3.856 .020 3 0 129911 . 30. 129880.70 1.000 994.8 1408.4 1396.0, 972.2 12,4 3.'1 .0098 6.194 6.188 1 25.5
237 3.876 .020 3 0 128886. O• 128886.50 1.000 1007.1 1408.3 1396.0 984.5 P '~ 3.9 .0098 6.164 6.160 2 25.5•• w

238 3.896 .020 3 0 127819. O. 127818.80 1.000 1019.3 1408.1 1396.0 996.7 12.2 3.9 .0098 6.111 6.105 1 25.5
239 3.916 .020 3 0 126679. O. 126678.50 1.000 1031.5 1407.9 1396.01008.8 12.1 3.8 .0098 6.055 6.050 1 25.5
240 3.936 .020 3 0 125469. O. 125469.00 1.000 1043.5 1407.8 1396.01020.8 12.0 3.8 .0098 5.998 5.993 1 25.5
241 3.956 .020 3 0 124191. O. 124191.30 1.000 1055.3 1407.6 1396.01032.7 11.9 3.7 .0098 5.941 5.935 1 25.5

I T DTH KG KC GTuT GTS 9B SUB BT HY HC 8u p.PP HP Wi'! DH DHH KIT ALG

242 3.976 .020 3 0 122847. O. 122847.50 1.000 1067.1 1407.4 1396.01044.5 11.8 3.i .0098 5.876 5.871 2 25.5
243 3.996 .020 3 0 121436. O. 121435.80 1.000 1078.7 1407.2 1396.01056.1 11.6 3.6 .0098 5.789 5.783 1 25.5
244 4.016 .020 3 0 11"9965. O. 119964.70 1.000 1090.1 1407.1 1396.01067.5 11.5 3.6 .0098 5.728 5.723. 1 25.5

• 4.036 .020 3 0 118436. O. 118436.20 1.000 1101.4 1406.9 1396.01078.8 11.3 3.5 .0098 5.661 5.657 2 25.5
4.056 .020 3 0 116848. O. 116847.70 1.000 1112.6 1406.7 1396.01090.0 11.1 3.5 .0098 5.573 5.567 1 25.5

247 4.076 .020 3 0 115211. O. 115210.70 1.000 1123.6 1406.6 1396.01101.0 11.0 3.4 .0098 5.511 5.506 1 25.5
248 4.096 .020 3 0 i13518. O. 113517.60 1.000 1134.4 1406.4 1396.01111.8 10.8 3.4 .0098 5.402 5.411 5 25.5
24:i 4.116 .020 3 0 111782. O. il1781.60 1.000 1145.1 1406.2 1396.01122.5 10.7 3.3 .0098 5.348 5.356 = 'J" C;oj .JIW

250 4.136 .020 3 0 109998. O. 109998.10 1.000 11~5.6 1406.0 1396.01133.0 10.5 3.3 .0098 5.:24i 5.249 5 25.5
251 4.156 .020 3 0 108169. O. 108169.30 1.000 1165.9 1405.9 1396.01143.3 10.3 3 'i .0098 5.143 5.151 6 25.5..
252 4.176 .020 3 0 106309. O. 106309.40 1.000 1176.0 1405.7 1396.01153.4 10.2 3.2 .0098 5.087 5.095 5 25.5
253 4.196 .020 3 0 104413. O. 104413.00 1.000 1186.0 1405.5 1396.01163.4 10.0 3.1 .0098 4.982 4.990 5 25.5
254 4.216 .020 3 0 102481. O. 102480.60 1.000 1195.8 1405.3 1396.01173.2 9.8 3.1 .0098 4.877 4.885 5 25.5
255 4.236 .020 3 0 100519. O. 100518.90 1.000 1205.3 1405.2 1396.01182.7 9.5 3.0 .0098 4.774 4.782 5 25.5
256 4.256 .020 3 0 98531. O. 98531.46 1.000 1214.7 1405.0 1396.01192.1 9.4 3.0 .0098 4.680 4.687 6 25.5
257 4.276 .020 3 0 96523. O. 96522.66 1.000 1223.8 1404.8 1396.01201.2 9 ? 2.9 .0098 4.586 4.593 6 25.5

.~

258 4.296 .020 3 0 94497. O. 94496.69 1.000 1232.8 1404.71396.01210.2 9.0 2.9 .0098 4.493 4.500 6 25.5
259 4.316 .020 3 0 92453. O. 92452.55 1.000 1241.6 1404.5 1396.01219.0 8.8 ? r, .0098 4.394 4.401 5 25.5•• 0

260 4.336 .020 3 0 90399. O. 90398.54 1.000 1250.2 1404.3 1396.01227.6 8.6 2.8 .0098 4.296 4.303 5 25.5
261 4.356 .020 3 0 88335. O. 88334.79 1.000 1258.6 1404.2 1396.01236.0 8.4 2.7 .0098 4.199 4.206 5 25.5
262 4.376 .020 3 0 86265. O. 86265.39 1.000 1266.8 1404.0 1396.01244.2 8 'I 2.7 .0098 4.104 4.111 5 25.5..
263 4.396 .020 3 0 84192. O. 84192.40 1.000 1274.8 1403.8 1396.01252.2 8.0 2.6 .0098 4.010 4.017 5 25.5
264 4.416 .020 3 0 82122. O. 82121.74 1.000 1282.7 1403.7 1396.01260.1 7.8 2.6 .0098 3.918 3.924 5 25.5
265 4.436 .020 3 0 80053. O. 80053.20 1.000 1290.3 1403.5 1396.01267.7 7.7 2.5 .0098 3.826 3.832 5 25.5

266 4.456 .020 3 0 77989. O. 77988.69 1.000 1297.7 1403.4 1396.01275.1 7.4 2.5 .0098 3.706 3.711 6 25.5

267 4.476 .020 3 0 75934. O. 75934.09 1.000 1305.0 1403.2 1396.01282.4 7 'I 2.4 .0098 3.618 3.624 5 25.5..
268 4.496 .020 3 0 73891. O. 73890.95 1.000 1312.0 1403.0 1396.01289.4 7.1 2.4 .0098 3.531 3.537 5 25.5
269 4.516 .020 3 0 71859. O. 71858.90 1.000 1318.9 1402.9 1396.01296.3 6.8 2.3 .0098 3.413 3.418 5 25.5

270 4.536 .020 3 0 69844. O. 69843.59 1.000 1325.5 1402.7 1396.01302.9 6.7 2.3 .0098 3.330 3.335 5 25.5

• 4.556 .020 3 0 67845. O. 67845.38 1.000 1332.0 1402.6 1396.01309.4 6.4 2.2 .0098 3.222 3.227 6 25.5

4.576 .020 3 0 65869. O. 65868.63 1.000 1338.3 1402.4 1396.01315.6 6.3 2.2 .0098 3.143 3.148 5 25.5
273 4.596 .020 3 0 63915. O. 63915.20 1.000 1344.3 1402.3 1396.01321.7 6.1 2.1 .0098 3.035 3.040 5 25.5

274 4.616 .020 3 0 61986. O. 61985.66 1.000 1350.2 )402.1 1396.01327.6 5.9 2.1 .0098 2.960 2.964 5 25.5

275 4.636 .020 3 0 60082. O. 60082.05 1.000 1356.0 1402.0 1396.01333.3 5.7 2.1 .0098 2.857 2.862 5 25.5

276 4.656 .020 3 0 58208. O. 58207.88 1.000 1361.5 1401.9 1396.01338.9 5.5 2.0 .0098 2.762 2.767 6 25.5

277 4.676 .020 3 0 56363. O. 56362.52 1.000 1366.9 1401.7 1396.01344.3 5.4 2.0 .0098 2.692 2.696 5 25.5
j7A 11 1.91. iI'/ft ':! iI C;.tC;C;i1 n C;dC;d'~ Qj 1 finn 1'~'i? j jofi1 j. i·~O". tii '::.1,;. ~ .:; 'J 1 ,j fI'-'OQ ? r:;o;~ ,~, ;,fJ? C; 'jC; "
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280 4.736 •020 3 0 51020. O• 51019.79 1.000 1381.9 1401.3 1396.01359.3 4.8 1.8 .0098 2.422 2.426 6 25.5
281 4.756 .020 3 0 49308. O• 49307.64 1.000 1386.6 1401.2 1396.01364.0 4.7 1.8 .0098 2.340 2.343 6 25.5
282 4.776 •020 3 0 47632. O• 47631.55 1.000 1391.1 1401.0 1396.01368.5 4.5 1.8 .0098 2.260 2.264 6 25.5
283 4.796 .020 3 0 45992. O. 45992.00 1.000 1395.5 1400.9 1396.01372.9 4.4 1.7 .0098 2.183 2.186 6 25.5
284 4.816 .020 3 0 44392. O. 44392.26 1.000 1399.7 1400.8 1396.01377.1 4.3 i.7 .0098 2.125 2.118 5 25.5
285 4.836 .020 3 0 42829. O. 42829.42 1.000 1403.8 1400.7 1396.01381.2 4.1 1.6 .0098 2.049 2.042 5 25.5

• 4.856 .020 3 0 41305. O. 41305.45 1.000 1407.8 1400.6 1396.01385.2 3.9 1.6 .0098 1.974 1.968 5 25.5
4.876 .020 3 0 39822. O. 39822.21 1.000 1411.6 1400.4 13'16.01389.0 3.8 1.6 .0098 1. 903 1.897 5 25.5

288 4.896 .020 3 0 38377. O. 38376.50 1.000 1415.3 1400.3 1396.01392.6 3.7 1.5 .0098 1.833 1.827 5 25.5
289 4.916 .020 3 0 36972. O. 36971.67 1.000 1418.8 1400.2 1396.01396.2 3.5 1.5 .OO'i8 1.766 1.761 5 25.5
290 4.936 .020 3 0 35608. O. 35607.65 1.000 1422.2 1400.1 1396.013:t9 •6 3.4 1.5 .0098 1. 702 1.696 5 25.5
291 4.956 .020 3 0 34283. O. 34282.77 1.000 1425.5 1400.0 1396.01402.9 3.3 1.4 .0098 1.639 1.634 5 25.5
292 4.976 .020 3 0 32998. O. 32998.45 1. 000 1428.6 1399.9 1396.01406.0 3.2 1.4 .0098 1.579 1.574 5 25.5
293 4.996 .020 3 0 31753. O. 31752.95 1.000 1431.7 1399.8 1396.01409.1 3.0 1.4 .0098 1.521 1.516 5 25.5
294 5.016 .020 3 0 30549. O. 30549.10 1.000 1434.6 1399.7 1396.01412.0 2.9 1.3 .0098 1.464 1.460 5 25.5
295 5.036 .020 3 0 29384. O. 2'7'383.52 1.000 1437.4 1399.6 1396.01414.8 2.8 1.3 .0098 1.410 1.406 5 25.5
296 5.056 .020 3 0 28257. O. 28257.41 1.000 1440.1 1399.5 1396.01417.5 2.7 1.3 .0098 1.358 1.353 5 25.5.
297 5.076 .020 3 0 27169. O. 27168.72 1.000 1442.7 1399.4 1396.01420.1 2.6 1 ., .0098 1.303 1 "'j':i 6 25.5.- ' ..' .'

2 22.9 22.9 13.1 7082.0 .0423 3 5.0960 5.1383 12.8 132.5 46.5
298 5.096 .020 3 0 26080. O. 26079.80 1.000 1452.1 1399.3 1396.01420.1 .0 1.2 .0098 .000 .000 o34.0
299 5.116 .020 3 0 25018. O• 25018.44 1.000 1457.5 1399.2 1396.01420.1 .0 1.2 .0098 .000 .000 o 38.3
300 5,136 .020 3 I} 23984. 0, 23983.75 1.000 lQ57,51399.1 1396.01420.1 ,0 1 ? .0098 .000 .000 o 38.3.-
301 5.156 .020 3 0 23036. O. 23036.44 1. 000 1459.4 1399.0 1396.01422.0 1.9 1.1 .0098 .956 .953 5 38.3

1 T DTH KG KC !lTOT GTS 98 SUB BT HY HC BO ppp tiP Ci'';~ DH DHH KIT ALG

302 5.176 .020 3 0 22140. O. 22140.30 1.000 1461.2 1398.9 1396.01423.9 1.8 i .1 .0098 .920 .917 5 38.3
303 5.196 .020 3 0 21279. I} • 21279.23 1.000 1463.0 1398.9 1396.01425.6 1.8 1.1 .0098 .885 .882 5 38.3
304 5.216 .020 3 0 20453. O. 20452.66 1.000 1464.7 1398.8'1396.01427.4 1.7 1.0 .0098 .852 .849 5 38.3

• 5.236 .020 3 0 19660. O. 19659.99 1.000 1466.4 1398.7 1396.01429.0 1.6 1.0 .0098 .819 .817 5 38.3
5.256 .020 3 0 18899. O. 18899.29 1.000 1467.9 1398.6 1396.01430.6 1.6 1.0 .0098 .788 .786 5 38.3

307 5.276 .020 3 0 18170. O. 18170.00 1.000 1469.5 1398.6 1396.01432.1 1.5 1.0 .0098 .758 7":' 5 38.3tl...,O

308 5.296 .020 3 0 17472. O. 17471.54 1.000 1470.9 1398.5 1396.01433.5 1.5 .9 .0098 .729 .727 5 38.3
309 5.316 .020 3 0 16803. O. 16803.33 1.000 1472.3 1398.4 1396.01434.9 1.4 .9 .0098 .702 .699 5 38.3
310 5.336 .020 3 0 16164. O. 16163.52 1.000 1473.7 1398.4 1396.01436.3 1.3 .9 .0098 .675 .673 5 38.3
311 5.356 .020 3 0 15552. O. 15551.58 1.000 1475.0 1398.3 1396.01437.6 1.3 .9 .0098 .649 .647 5 38.3
312 5.376 .020 3 0 14967. O. 14966.80 1.000 1476.2 1398.3 1396.01438.8 1 "' .9 .0098 .618 .622 5 38.3.-
313 5.396 .020 3 0 14409. O. 14408.67 1.000 1477.4 1398.2 1396.01440.0 1.2 .8 .0098 .589 5°'; 5 38.3. ,,)

314 5.416 .020 3 0 13876. O. 13875.57 1.000 1478.5 1398.1 1396.01441.1 1.1 .8 .0098 .566 .570 5 38.3
315 5.436 .020 3 0 13366. O. 13365.82 1.000 1479.6 1398.1 1396.01442.2 1.1 .8 .0098 .544 .548 5 38.3
316 5.456 .020 3 0 1288L O. 12881.26 1.000 1480.6 1398.0 1396.01443.3 1.0 .8 .0098 .523 .527 5 38.3
317 5.476 .020 3 0 12418. O. 12417.90 1.000 1481.7 1398.0 1396.01444.3 1.0 .8 .0098 .503 .507 5 38.3
318 5.496 .020 3 0 11976. O. 11976.49 1.000 1482.6 1397.9 1396.01445.3 1.0 .7 .0098 .487 .490 6 38.3
319 5.516 .020 3 0 11555. O. 11555.40 1.000 1483.6 1397.9 1396.01446.2 .9 .7 .0098 .468 .471 5 38.3
320 5.536 .020 3 0 11 155. O. 11155.35 1.000 1484.5 1397.8 1396.01447.1 .9 .7 .009B .453 .456 6 38.3
321 5.556 .020 3 0 10774. O. 10773.69 1.000 1485.3 1397.8 1396.01448.0 .9 .7 .0098 .439 .442 6 38.3
322 5.576 .020 3 0 10410. O. 10409.99 1.000 1486.2 1397.8 1396.01448.8 .8 .7 .0098 4'n .425 5 38.3. --
323 5.596 .020 3 0 10065. -'" o. 10064.98 1.000 1487.0 1397.7 1396.01449.6 .8 .7 .0098 .408 .411 6 38.3
324 5.616 .020 3 0 9736. O. 9736.13 1.000 1487.8 1397.7 1396.01450.4 .8 .6 .0098 .395 .398 6 38.3
325 5.636 .020 3 0 9423. O. 9423.10 1.000 1488.6 1397.6 1396.01451.2 .8 .6 .0098 .382 .385 6 38.3
326 5.656 .020 3 0 9125. O. 9124.53 1.000 1489.3 1397.6 1396.01451.9 .7 .6 .0098 .370 .372 6 38.3
3")7 5.676 .020 3 0 8842. O. 8842.16 1.000 1490.0 1397.6 1396.01452.6 ,7 .6 .0098 .358 .360 6 38.3
328 5.696 .020 3 0 8573. O. 8572.75 1.000 1490.7 1397.5 1396.01453.4 .7 .6 .0098 .358 .360 5 38.3
329 5.716 .020 3 0 8317. O. 8316.861.000 1491.4 1397.5 1396.01454.1 .7 .6 .0098 .344 .346 5 38.3

330 5.736 .020 3 0 8073. O. 8073.23 1.000 1492.1 1391.5 1396.01454.7 .7 .6 .0098 .331 F~ 5 38.3• ,",w

• 5.756 .020 3 0 7842. O. 7841.60 1.000 1492.7 1397.5 1396.01455.3 .6 .6 .0098 .318 .320 5 38.3

5.776 .020 3 0 7621. O. 7620.90 1.000 1493.4 1397.4 1396.01456.0 .6 .6 .0098 .318 .320 5 38.3

333 5.796 .020 3 0 7412. O. 7411;74 1.000 1494.0 1397.4 1396.01456.6 .6 .6 .0098 .306 .308 5 38.3

334 5.816 .020 3 0 7212. O. 7211.99 1.000 1494.5 1397.4 1396.01457.2 .6 .5 .0098 .294 .296 5 38.3

335 5.836 .020 3 0 7023. O. 7022.53 1.000 1495.1 1397.3 1396.01457.8 .6 .5 .0098 .294 .284 5 38.3

336 5.856 .020 3 0 6843. O. 6843.05 1.000 1495.7 1397.3 1396.01458.3 .6 .5 .0098 .282 .284 5 38.3
33i 5.876 .020 3 0 6671 . O. 6671.49 1.000 1496.2 1397.3 1396.01458.9 .5 .5 .0098 .271 .273 5 38.3
~'jlJ ~ .jOL I·,l"'tj"t ., ti jl:nc: ,., Jr:,," '·'i ; ~nn iAOi n ~ry~~ ~ 4~~ Of'; .~ C'i"; .of " " '"1(,·::,:· ';"'i 'J'7'J I: -:',J .::



339 5.916 .020 3 0 6353. O. 6352.70 1.000 1497.3 1397.3 1396.01459.9 .5 .5 .0098 .261 .263 5 38.3
340 5.936 .020 3 0 6204. O. 6204.17 1.000 1497.8 1397.2 1396.01460.4 .5 .5 .0098 .251 .252 5 38.3
341 5.956 .020 3 0 6064. O. 6064.01 1.000 1498.3 1397.2 1396.01460.9 .5 .5 .0098 .251 '/'=? 5 38.3... oJ ...

342 5.976 .020 :3 0 5929. O. 5929.29 1.000 1498.8 1397.2 1396.01461.4 .5 .5 .0098 .241 .242 5 38.3
343 5.996 .020 3 0 5802. O. 5801.79 1. 000 1499.3 1397.2 1396.01461.9 .5 .5 .0098 .241 .242 5 38.3
344 6.016 .020 3 0 5680. O. 5679.54 1.000 1499.7 1397.2 1396.01462.4 .5 " .0098 .232 .233 5 38.3.,J, 6.036 .020 3 0 5564. O. 5564.30 1.000 1500.2 1397.2 1396.01462.8 .5 .5 .00$'8 .232 .233 5 38.3

6.056 .020 3 0 5456. O. 5455.87 1.000 1500.6 13'1/,1 1396.01463.3
,

.4 .5 .0098 .222 .224 5 38.3
6.076 .020 3 0 5352. O. 5352.48 1.000 1501.1 1397.1 1396.01463.7 .4 .5 .0098 .222 1224 5 38.3

348 6.096 .020 3 0 5255. O. 5254.84 1.000 1501.5 1397.1 1396.01464.2 .4 .4 .0098 .214 .215 5 38.3
349 6.116 .020 3 0 5164. O. 5163.81 1.000 1501.9 1397.1 13$'6.01464.6 .4 .4 .0098 .214 ,215 5 38.3
350 6.136 .020 3 0 5077. O. 5076.65 1.000 1502.4 1397.1 1396.01465.0 .4 .4 .0098 .205 .207 5 38.3
351 6.156 .020 3 0 4995. O. 4995.07 1.000 1502.8 1397.1 1396.01465.4 .4 .4 .0098 .205 1207 5 38.3
352 6.176 .020 3 0 4917. O. 4917.30 1.000 1503.2 1397 .1 1396.01465.8 .4 .4 .0098 .205 .199 5 38.3

353 6.196 .020 3 0 4844. O. 4844.14 1.000 1503.6 1397.0 1396.01466.2 .4 .4 .0098 .206 .200 6 38.3
354 6.216 .020 3 0 4775. O. 4775.45 1.000 1504.0 1397.0 1396.01466.6 .4 .4 .0098 .194 .192 " '-'A '~

",J Ju.""

355 6.236 .020 3 0 4710. O. 4710.38 1.000 1504.4 1397.0 1396.01467.0 .4 .4 .0098 .190 .188 5 38.3
356 6.256 .020 3 0 4648. O. 4648.09 1.000 1504.7 1397.0 1396.01467.4 .4 .4 .0098 .190 .187 5 38.3
357 6.276 .020 3 0 4590. O. 4590.21 i .000 1505.1 1397.0 1396.01467.8 .4 .4 .0098 .1'10 .187 5 38.3
358 6.296 .020 3 0 4535. O. 4535.03 1.000 1505.5 1397.0 1396.01468.1 .4 .4 .0098 .189 .187 5 38.3

KTI= 0 1= 359 T= 6.32

TF= .08 GTF= 4648. TP= 3.54 GP= 137712. TRS= .01 T8= 6.26
BRD= 23.7 B~f=I50S.9 HU=1419.7 HY=1397.0 HC=1396.0 ALG=38.250 GO= 48.6855

Z= .79 TFH= 2.30 B0=1468.5 TFI= 1.23
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BREACH HODEL, HICRG-VERSION: 1/87

~N6 FAILURE AT WEST END OF HQFRSj STA.499+00 FILE:HQWTOP.6 240CT90

~ 1415.40 HU= 1419.70 Hl= 1396.00 HPI= 1407.90 HSP= 1408.40

(OINW,I=I,8)
8060.00 2934.00 1012.00 306.00 92.00 .00 .00 .00

<TIN( 1),1=1,8)
.00 1.00 2.00 3.00 4.00 6.00 .00 .00

(RSAW,I=l,8)
2975.00 2240.30 1221.70 114.80 76.80 44.40 18.85 .00

(HSA(1) ,1=1 ,8)
1428.30 1419.70 1408.40 1396.10 1394.30 1392.60 1389.10 1375.90

ZU= 3,00 ZO= 2.00 ZC= ,00 POflf= ,00 GL= ,DO GS= .00 'vtlP= ,00

D50C= .00 pORe= .00 WC= .00 CNC= .0000 AFRC= .00 COHC= .0 LNFCC= .00

D50s= .18 PORS= .33 WS=125.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 LNFCS= 10.00

8R= 1.00 we: 14.0 CRl= 5280.0 SH= 42.24 WV= 5280.0 CNV= .0450 D500F= .00 LNFCDF= .00

OTij: .020086= .001 ij: .1000 TEij: 6.0 ERR= .10· FPT= 2.0 TPR= 1.0

~ (SPO(I),I=1,8)
.00 1049.30 2325.30 5551.80 10718.60 15377.70 22588.60 58752.00

(SPH(1) ,1=1 ,8)
.00 1.30 2.66 5.05 8.05 11.30 11.60 13.80

CRl= 5280. BH= 34. AFR= 39.00 BO= 11.8 Z= .48

AFR= 39.0 TH1= 64.50 .H1= 6.68 TH2= 51.75 H2= 22.93 TH3= 45.38 H3= 78.83

I T OTH KG KC QTOT QTS QB SU8 BT NY HC 80 ppp HP Ctfl DH DHH KIT AlG
PIPE FLOW TO WEIR FLOW TRANSITION

1404. 8. 7. 2054. 2782. 4836. .026 •786 92. 108• 2. 52.
.07574 .07589 .32975 2.74409 .0098 2.2 11.8 1.4 8.2 129.4

~
1 13.0 6.7 14.6 11080.3 .0589 3 .7800 .8389 25.5 108.2 52.2

T OTH KG KC OTOT QTS OB SUB BT NY HC BO PPP HP Ctfl DH DHH KIT AL6



I T D1H KG KC QTOT QTS QS SUB BT HY HC BO PPP HP CNN OH DHH KIT ALB
124 1.004 .020 3 0 12747. 8591. 4155.81 1.000 31.2 1415.2 1396.0 8.6 .4 9.2 .0098 .198 .198 3 25.5
125 1.024 .020 3 0 12830. 8576. 4254.14 1.000 31.7 1415.2 1396.0 9.0 .4 9.1 .0098 .203 .203 3 25.5
126 1.044 .020 3 0 12915. 8560. 4354.91 1.000 32.1 1415.2 1396.0 9.5 .4 9.0 .0098 .208 .208 2 25.5
127 1.064 .020 3 0 13003. 8545. 4457.83 1.000 32.5 1415.2 1396.0 9.9 .4 8.9 .0098 .213 .213 2 25.5

4 1.084 .020 3 0 13092. 8529. 4563.14 1.000 32.9 1415.2 1396.0 10.3 .4 8.8 .0098 .218 .218 2 25.5
1.104 .020 3 0 13184. 8513. 4670.76 1.000 33.4 1415.2 1396.0 10.8 .4 8.7 .0098 .223 .223 3 25.5
1.124 .020 3 0 13278. 8497. 4780 .85 1.000 33.8 1415.2 1396.0 11.2 .5 8.6 .0098 .228 .228 2 25.5

131 1.144 .020 3 0 13373. 8480. 4893.41 1.000 34.3 1415.2 1396.0 11.7 .5 8.5 .0098 .234 .234 2 25.5
132 1.164 .020 3 0 13472. 8463. 5008.57 1.000 34.8 1415.1 1396.0 12.2 .5 8.5 .0098 .239 .239 2 25.5
133 1.184 .020 3 0 13573. 8447. 5126.31 1.000 35.3 1415.1 1396.0 12.7 .5 8.4 .0098 .245 .245 2 25.5
134 1.204 .020 3 0 13676. 8429. 5246.56 1.000 35.8 1415.1 1396.0 13.2 .5 8.3 .0098 .250 .251 2 25.5
135 1.224 .020 3 0 13782. 8412. 5369.50 1.000 36.3 1415.1 1396.0 13.7 .5 8.2 .0098 .256 .256 2 25.5
136 1.244 .020 3 0 13890. 8395• 5495.04 1.000 36.8 1415.1 1396.0 14.2 .5 8.1 .0098 .262 .262 3 25.5
137 1.264 •020 3 0 14000. 8377. 5623.54 1.000 37.3 1415.1 1396.0 14.7 .5 8.1 .0098 .268 .269 2 25.5
138 1.284 .020 3 0 14114. 8359. 5754.78 1.000 37.9 1415.1 1396.0 15.3 .5 8.0 .0098 .274 .274 2 25.5
139 1.304 .020 3 0 14229. 8340. 5888.87 1.000 38.4 1415.1 1396.0 15.8 .6 7.9 .0098 .281 .281 2 25.5
140 1.324 .020 3 0 14348. 8322. 6026.08 1.000 39.0 1415.1 1396.0 16.4 .6 7.9 .0098 .288 .288 2 25.5
141 1.344 .020 3 0 14469. 8303. 6166.35 1.000 39.6 1415.0 1396.0 17.0 .6 7.8 .0098 .294 .295 2 25.5
142 1.364 .020 3 0 14594. 8284. 6309.64 1.000 40.2 1415.0 1396.0 17.6 .6 7.7 .0098 .301 .301 2 25.5
143 1.384 .020 3 0 14721. 8265. 6456.02 1.000 40.8 1415.0 1396.0 18.2 .6 7.7 .0098 .308 .308 2 25.5
144 1.404 .020 3 0 14851. 8245. 6605.54 1.000 41.5 1415.0 1396.0 18.9 .6 7.6 .0098 .315 .315 2 25.5
145 1.424 .020 3 0 14983. 8225. 6758.13 1.000 42.1 1415.0 1396.0 19.5 .6 7.6 .0098 .322 .322 2 25.5
146 1.444 .020 3 0 15119. 8205. 6914.25 1.000 42.8 1415.0 1396.0 20.2 .7 7.5 .0098 .330 .330 2 25.5
147 1.464 .020 3 0 15258. 8184. 7073.58 1.000 43.4 1415.0 1396.0 20.8 .7 7.4 .0098 .337 .337 2 25.5
148 1.484 .020 3 0 15400. 8164. 7236.42 1.000 44.1 1415.0 1396.0 21.5 .7 7.4 .0098 .345 .346 2 25.5
149 1.504 .020 3 0 15546. 8143. 7402.89 1.000 44.8 1415.0 1396.0 22.2 .7 7.3 .0098 .354 .354 2 25.5
150 1.524 •020 3 0 156'94 • 8121. 7572.70 1.000 45.6 1414.9 1396.0 23.0 .7 7.3 .0098 .361 .361 3 25.5
151 1.544 .020 3 0 15846. 8100. 7746.10 1.000 46.3 1414.9 1396.0 23.7 .7 7.2 .0098 .370 .370 2 25.5
152 1.564 .020 3 0 16001. 8078. 7923.13 1.000 47.1 1414.9 1396.0 24.4 .8 7.2 .0098 ~378 .378 2 25.5

- 1.584 .020 3 0 16159. 8055. 8103.89 1.000 47.8 1414.9 1396.0 25.2 .8 7.1 .0098 .387 .387 2 25.5
1.604 .020 3 0 16321. 8033. 8288.50 1.000 48.6 1414.9 1396.0 26.0 .8 7.1 .0098 .395 .395 3 25.5
1.624 .020 3 0 16487. 8010. 8477 .26 1.000 49.4 1414.9 1396.0 26.8 .8 7.1 .0098 .405 .405 2 25.5

156 1.644 .020 3 0 16656. 7987. 8669.75 1.000 50.3 1414.9 1396.0 27.7 .8 7.0 .0098 .414 .414 2 25.5
157 1.664 .020 3 0 16829. 7963. 8866.19 1.000 51.1 1414.9 1396.0 28.5 .8 7.0 .0098 .423 .423 3 25.5
158 1.684 .020 3 0 17006. 7939. 9066.88 1.000 52.0 1414.8 1396.0 29.4 .9 6.9 .0098 .433 .433 2 25.5
159 1.704 .020 3 0 17186. 7915. 9271.47 1.000 52.9 1414.8 1396.0 30.2 .9 6.9 .0098 .442 .442 3 25.5
160 1.724 .020 3 0 17371. 7890. 9480.49 1.000 53.8 1414.8 1396.0 31.2 .9 6.9 .0098 .453 .453 2 25.5
161 1.744 .020 3 0 17559. 7865. 9693.65 1.000 54.7 1414.8 1396.0 32.1 .9 6.8 .0098 .462 .462 1 25.5
162 1.764 .020 3 0 17751. 7840. 9911.66 1.000 55.6 1414.8 1396.0 33.0 .9 6.8 .0098 .474 .474 1 25.5
163 1.784 .020 3 0 17947. 7814. 10133.51 1.000 56.6 1414.8 1396.0 34.0 1.0 6.7 .0098 .483 .483 1 25.5
164 1.804 .020 3 0 18148. 7788. 10360.29 1.000 57.6 1414.7 1396.0 35.0 1.0 6.7 .0098 .495 .495 1 25.5
165 1.824 .020 3 0 18352. 7761. 10591.05 1.000 58.6 1414.7 1396.0 36.0 1.0 6.7 .0098 .505 .505 1 25.5
166 1.844 .020 3 0 18561. 7734. 10826.70 1.000 59.6 1414.7 1396.0 37.0 1.0 6.6 .0098 .517 .517 1 25.5
167 1.864 .020 3 0 18774. 7707. 11067.56 1.000 60.7 1414.7 1396.0 38.1 1.1 6.6 .0098 .529 .529 1 25.5
168 1.884 .020 3 0 18991. 7679. 11312.22 1.000 61.8 1414.7 1396.0 39.2 1.1 6.6 .0098 .539 .539 1 25.5
169 1.904 .020 3 0 19213. 7650. 11562.14 1.000 62.9 1414.7 1396.0 40.3 1.1 6.6 .0098 .552 .551 1 25.5
170 1.924 .020 3 0 19439. 7622. 11817.15 1.000 64.0 1414.7 1396.0 41.4 1.1 6.5 .0098 .564 .564 1 25.5
171 1.944 .020 3 0 19670. 7593. 12077.57 1.000 65.2 1414.6 1396.0 42.5 1.2 6.5 .0098 .577 .577 1 25.5
172 1.964 .020 3 0 19906. 7563. 12343.11 1.000 66.3 1414.6 1396.0 43.7 1.2 6.5 .0098 .590 .590 2 25.5
173 1.984 .020 3 0 20147. 7533. 12613.78 1.000 67.5 1414.6 1396.0 44.9 1.2 6.4 .0098 .603 .603 2 25.5
174 2.004 .020 3 0 20392. 7502. 12889.59 1.000 68.8 1414.6 1396.0 46.2 1.2 6.4 .0098 .616 .616 1 25.5
175 2.024 .020 3 0 20642. 7471. 13170.91 1.000 70.0 1414.6 1396.0 47.4 1.3 6.4 .0098 .630 .630 2 25.5
176 2.044 .020 3 0 20897. 7440. 13457.45 1.000 71.3 1414.5 1396.0 48.7 1.3 6.4 .0098 .644 .643 1 25.5
177 2.064 .020 3 0 21157. 7408. 13749.42 1.000 72.6 1414.5 1396.0 50.0 1.3 6.3 .0098 .657 .657 2 25.5
178 2.084 .020 3 0 21423. 7376. 14046.85 1.000 74.0 1414.5 1396.0 51.4 1.3 6.3 .0098 .671 .671 1 25.5

, 2.18~ .020 3 0 21693. 7343. 14349.91 1.000 75.4 1414.5 1396.0 52.7 1.4 6.3 .0098 .686 .686 1 25.5
2.124 .020 3 0 21968. 7309. 14658.50 1.000 76.8 1414.5 1396.0 54.1 1.4 6.3 .0098 .701 .700 1 25.5

81 2.144 .020 3 0 22248. 7275. 14972.80 1.000 78.2 1414.5 1396.0 55.6 1.4 6.2 .0098 .716 .715 1 25.5

T DTH KG KC QTOT QTS QS SUB BT HY HC BO PPP HP CNN DH DHH KIT ALG
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183 2.184 .020 3 0 22825. 7206. 15618.37 1.000 81.1 1414.4 1396.0 58.5 1.5 6.2 .0098 .746 .746 1 25.5
184 2.204 .020 3 0 23120. 7171. 15949.71 1.000 82.7 1414.4 1396.0 60.1 1.5 6.2 .0098 .761 .761 1 25.5
185 2.224 .020 3 0 23422. 7135. 16286.91 1.000 84.2 1414.4 1396.0 61.6 1.6 6.1 .0098 .777 .777 1 25.5
186 2.244 •020 3 0 23728• 7098. 16629.99 1.000 85.8 1414.3 1396.0 63.2 1.6 6.1 .0098 .793 .793 1 25.5
187 2.264 •020 3 0 24040 • 7061. 16978.62 1.000 87.4 1414.3 1396.0 64.8 1.6 6.1 .0098 .809 .809 1 25.5
188 2.284 •020 3 0 24358 • 7023. 17334.93 1.000 89.1 1414.3 1396.0 66.5 1.7 6.1 .0098 .829 .828 2 25.5

4 2.304 •020 3 0 24682• 6985. 17696.92 1.000 90.8 1414.3 1396.0 68.2 1.7 6.1 .0098 .845 .845 1 25.5
2.324 .020 3 0 25011. 6946. 18064.96 1.000 92.5 1414.3 1396.0 69.9 1.7 6.0 .0098 .862 .862 1 25.5
2.344 •020 3 0 25346 • 6907. 18438.67 1.000 94.2 1414.2 1396.0 71.6 1.8 6.0 .0098 .879 .879 1 25.5

192 2.364 •020 3 0 25687 • 6867. 18820.32 1.000 96.0 1414.2 1396.0 73.4 1.8 6.0 .0098 .900 .899 2 25.5
193 2.384 •020 3 0 26034• 6826. 19207.57 1.000 97.9 1414.2 1396.0 75.3 1.8 6.0 .0098 .917 .917 1 25.5
194 2.404 .020 3 0 26386. 6785. 19600.77 1.000 99.8 1414.2 1396.0 77.1 1.9 6.0 .0098 .935 .935 1 25.5
195 2.424 •020 3 0 26743• 6743. 20000.14 1.000 101.7 1414.1 1396.0 79.0 1.9 5.9 .0098 .953 .953 1 25.5
196 2.444 •020 3 0 27108 • 6700. 20407.42 1.000 103.6 1414.1 1396.0 81.0 2.0 5.9 .0098 .976 .975 ·125.5
197 2.464 •020 3 0 27478• 6657. 20820.79 1.000 105.6 1414.1 1396.0 '83.0 2.0 5.9 .0098 .994 .994 1 25.5
198 2.484 .020 3 0 27853. 6613. 21240.20 1.000 107.6 1414.1 1396.0 85.0 2.0 5.9 .0098 1.013 1.012 1 25.5
199 2.504 .020 3 0 28236. 6568. 21667.51 1.000 109.7 1414.0 1396.0 87.1 2.1 5.9 .0098 1.036 1.036 2 25.5
200 2.524 •020 3 0 28624 • 6523. 22100.74 1.000 111.8 1414.0 1396.0 89.2 2.1 5.9 .0098 1.055 1.055 1 25.5
201 2.544 •020 3 0 29017• 6477. 22540.05 1.000 114.0 1414.0 1396.0 91.3 2.1 5.8 .0098 1.075 1.074 1 25.5
202 2.564 •020 3 0 29418 • 6430. 22987.58 1.000 116.2 1414.0 1396.0 93.5 2.2 5.8 .0098 1.099 1.099 I 25.5
203 2.584 •020 3 0 29823• 6382. 23441.03 1.000 118.4 1413.9 1396.0 95.8 2.2 5.8 .0098 1.120 1.119 1 25.5
204 2.604 •020 3 0 30235 • 6334. 23900.57 1.000 120.7 1413.9 1396.0 98.1 2.3 5.8 .0098 1.140 1.139 1 25.5
205 2.624 •020 3 0 30653• 6285. 24368.25 1.000 123.0 1413.9 1396.0 100.4 2.3 5.8 .0098 1.165 1.164 2 25.5
206 2.644 .020 3 0 31077• 6235. 24841.87 1.000 125.4 1413.8 1396.0 102.8 2.4 5.7 .0098 1.186 1.185 1 25.5
207 2.664 .020 3 0 31505. 6184. 25321.02 1.000 127.8 1413.8 1396.0 105.2 2.4 5.7 .0098 1.207 1.206 1 25.5
208 2.684 .020 3 0 31941. 6133. 25808.87 1.000 130.3 1413.8 1396.0 107.6 2.5 5.7 .0098 1.234 1.233 1 25.5
209 2.704 .020 3 0 32383. 6080. 26302.58 1.000 132.8 1413.8 1396.0 110.2 2.5 5.7 .0098 1.255 1.255 1 25.5
210 2.724 •020 3 0 32829• 6027. 26801.74 1.000 135.3 1413.7 1396.0 112.7 2.6 5.7 .0098 1.277 1.276 1 25.5
211 2.744 .020 3 0 33282. 5973. 27309.68 1.000 137.9 14i3.7 1396.0 115.3 2.6 5.7 .0098 1.305 1.305 1 25.5
212 2.764 .020 3 0 33741. 5918. 27823.10 1.000 140.6 1413.7 1396.0 118.0 2.7 5.6 .0098 1.328 1.327 I 25.5
213 2.784 .020 3 0 34207. 5862. 28345.11 1.000 143.3 1413.6 1396.0 120.7 2.7 5.6 .0098 1.356 1.355 2 25.5

, 2.884 .020 3 0 34677. 5805. 28872.00 1.000 146.1 1413.6 1396.0 123.4 2.8 5.6 .0098 1.379 1.378 1 25.5
2.824 •020 3 0 35152• 5747. 29404.77 1.000 148.9 1413.6 1396.0 126.2 2.8 5.6 .0098 1.402 1.401 1 25.5

6 2.844 .020 3 0 35635. 5689. 29945.76 1.000 151.7 1413.5 1396.0 129.1 2.9 5.6 .0098 1.432 1.431 1 25.5
217 2.864 .020 3 0 36122. 5629. 30492.32 1.000 154.6 1413.5 1396.0 132.0 2.9 5.6 .0098 1.456 1.455 1 25.5
218 2.884 •020 3 0 36613• 5569. 31043.98 1.000 157.6 1413.5 1396.0 135.0 3.0 5.5 .0098 1.480 1.479 1 25.5
219 2.904 .020 3 0 37121. 5517. 31603.78 1.000 160.6 1413.4 1396.0 138.0 3.0 5.5 .0098 1.511 1.510 1 25.5
220 2.924 .020 3 0 . 37637. 5468. 32168.98 1.000 163.7 1413.4 1396.0 141.1 3.1 5.5 .0098 1.536 1.535 1 25.5
221 2.944 •020 3 0 38157• 5418. 32738.68 1.000 166.8 1413.4 1396.0 144.2 3.1 5.5 .0098 1.560 1.560 1 25.5
222 2.964 .020 3 0 38684. 5367. 33316.79 1.000 170.0 1413.3 1396.0 147.4 3.2 5.5 .0098 1.593 1.592 1 25.5
223 2.984 •020 3 0 39216• 5316. 33899.68 1.000 173.2 1413.3 1396.0 150.6 3.2 5.5 .0098 1.618 1.617 1 25.5
224 3.004 •020 3 0 39751 • 5264. 34487.16 1.000 176.5 1413.2 1396.0 153.9 3.3 5.4 .0098 1.644 1.643 1 25.5
225 3.024 .020 3 0 40293. 5210. 35082.15 1.000 179.9 1413.2 1396.0 157.3 3.4 5.4 .0098 1.677 1.677 1 25.5
226 3.044 •020 3 0 40838 • 5157. 35681.61 1.000 183.3 1413.2 1396.0 160.7 3.4 5.4 .0098 1.704 1.703 1 25.5
227 3.064 •020 3 0 41387 • 5102. 36285•31 1.000 186.7 1413.1 1396.0 164.1 3.5 5.4 .0098 1.730 1.729 1 25.5
228 3.084 .020 3 0 41942. 5046. 36896.71 1.000 190.3 1413.1 1396.0 167.7 3.5 5.4 .0098 1.765 1.764 1 25.5
229 3.104 .020 3 0 42501. 4989. 37512.24 1.000 193.8 1413.0 1396.0 171.2 3.6 5.4 .0098 1.792 1.791 1 25.5
230 3.124 •020 3 0 43063 • 4932. 38131.21 1.000 197.5 1413.0 1396.0 174.9 3.6 5.4 .0098 1.819 1.818 1 25.5
231 3.144 .020 3 0 43630. 4873. 38756.80 1.000 201.2 1412.9 1396.0 178.6 3.7 5.3 .0098 1.854 1.853 2 25.5
232 3.164 •020 3 0 44200 • 4814. 39385.80 1.000 205.0 1412.9 1396.0 182.3 3.8 5.3 .0098 1.881 1.880 1 25.5
233 3.184 •020 3 0 44771 • 4754. 40017.78 1.000 208.8 1412.9 1396.0 186.2 3.8 5.3 .0098 1.909 1.908 1 25.5
234 3.204 .020 3 0 45348. 4692. 40655.99 1.000 212.7 1412.8 1396.0 190.1 3.9 5.3 .0098 1.945 1.944 2 25.5
235 3.224 •020 3 0 45927• 4630. 41297.13 1.000 216.6 1412.8 1396.0 194.0 3.9 5.3 .0098 1.973 1.972 1 25.5
236 3.244 •020 3 0 46508 • 4567. 41940.70 1.000 220.6 1412.7 1396.0 198.0 4.0 5.3 .0098 2.001 2.000 1 25.5
237 3.264 .020 3 0 47089. 4503. 42585.98 1.000 224.7 1412.7 1396.0 202.1 4.1 5.2 .0098 2.030 2.029 1 25.5
238 3.284 .020 3 0 47675. 4438. 43237.34 1.000 228.8 1412.6 1396.0 206.2 4.1 5.2 .0098 2.068 2.066 2 25.5
239 3.304 .020 3 0 48262. 4372. 43890.35 1.000 233.0 1412.6 1396.0 210.4 4.2 5.2 .0098 2.096 2.095 1 25.5

• 3.324 .020 3 0 48849. 4305. 44544.44 1.000 237.3 1412.5 1396.0 214.6 4.3 5.2 .0098 2.126 2.124 1 25.5
3.344 •020 3 0 49437• 4236. 45200.35 1.000 241.6 1412.5 1396.0 219.0 4.3 5.2 .0098 2.155 2.154 1 25.5

I T DTH KG KC OTOT
242 3.364 .020 3 0 50028.

OTS
4167.

98 SU8 8T HY HC 80 PPP HP Ctfl DH DHH KIT ALG
45860.59 1.000 246.0 141?4 139A.R ?73.3 4.4 5.? .OR9R 2.194 2.192 225.5
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244 3.404 •020 3 0 51208. 4026• 47182.60 1.000 254.9 1412.3 1396.0 232.3 4.5 5.1 .0098 2.253 2.252 1 25.5
245 3.424 .020 3 0 51797. 3953. 47843.97 1.000 259.5 1412.3 1396.0 236.9 4.6 5.1 .0098 2.283 2.282 1 25.5
246 3.444 .020 3 0 52385. 3880. 48505.41 1.000 264.1 1412.2 1396.0 241.5 4.6 5.1 .0098 2.313 2.312 1 25.5
247 3.464 .020 3 0 52971. 3805. 49166.05 1.000 268.8 1412.2 1396.0 246.2 4.7 5.1 .0098 2.344 2.342 1 25.5
248 3.484 .020 3 0 53555. 3730. 49825.57 1.000 273.5 1412.1 1396.0 250.9 4.7 5.0 .0098 2.374 2.373 1 25.5
249 3.504 .020 3 0 54141. 3653. 50488.25 1.000 278.4 1412.0 1396.0 255.8 4.8 5.0 .0098 2.415 2.413 2 25.5

-~
3.524 •020 3 0 54724. 3575• 51149.11 1.000 283.3 1412.0 1396.0 260.6 4.9 5.0 .0098 2.445 2.444 1 25.5
3.544 •020 3 0 55305. 3497• 51807.99 1.000 288.2 1411.9 1396.0 265.6 5.0 5.0 .0098 2.476 2.475 1 25.5

52 3.564 •020 3 0 55882. 3416 • 52465.16 1.000 293.2 1411.9 1396.0 270.6 5.0 5.0 .0098 2.507 2.506 1 25.5
253 3.584 .020 3 0 56455. 3335. 53119.68 1.000 298.3 1411.8 1396.0 275.7 5.1 5.0 .0098 2.538 2.537 1 25.5
254 3.604 .020 3 0 57024. 3253. 53770.56 1.000 303.4 1411.7 1396.0 280.8 5.1 4.9 .0098 2.570 2.568 1 25.5
255 3.624 •020 3 0 57588 • 3170. 54418.72 1.000 308.6 1411.7 1396.0 286.0 5.2 4.9 .0098 2.601 2.599 1 25.5
256 3.644 •020 3 0 58148. 3085• 55063.18 1.000 313.9 1411.6 1396.0 291.3 5.3 4.9 .0098 2.632 2.631 1 25.5
257 3.664 •020 3 0 58703. 2999 • 55703.55 1.000 319.2 1411.6 1396.0 296.6 5.3 4.9 .0098 2.663 2.662 1 25.5
258 3.684 .020 3 0 59252. 2913. 56339.49 1.000 324.6 1411.5 1396.0 302.0 5.4 4.9 .0098 2.695 2.693 1 25.5
259 3.704 .020 3 0 59794. 2824. 56969.90 1.000 330.1 1411.4 1396.0 307.5 5.4 4.8 .0098 2.724 2.722 2 25.5
260 3.724 •020 3 0 60329. 2735 • 57593.57 1.000 335.6 1411.4 1396.0 313.0 5.5 4.8 .0098 2.753 2.751 2 25.5
261 3.744 .020 3 0 60857. 2645. 58212.20 1.000 341.1 1411.3 1396.0 318.5 5.6 4.8 .0098 2.784 2.783 1 25.5
262 3.764 .020 3 0 61377. 2553. 58824'.13 1.000 346.8 1411.2 1396.0 324.2 5.6 4.8 .0098 2.814 2.812 2 25.5
263 3.784 •020 3 0 61889. 2460 • 59428.08 1.000 352.5 1411.2 1396.0 329.8 5.7 4.8 .0098 2.843 2.841 2 25.5
264 3.804 .020 3 0 62392. 2367. 60025.64 1.000 358.2 1411.1 1396.0 335.6 5.7 4.7 .0098 2.871 2.869 2 25.5
2.55 3.924 •020 3 0 .52902. 2299 • .50.514.36 1.000 364.0 1411.0 1396.0 341.4 5.9 4.7 .0099 2.999 2.996 1 25.5
266 3.844 •020 3 0 63416. 2221 • 61195.38 1.000 369.8 1410.9 1396.0 347.2 5.8 4.7 .0098 2.919 2.917 1 25.5
267 3.864 •020 3 0 63921. 2153• 61767.63 1.000 375.7 1410.9 1396.0 353.1 5.9 4.7 .0098 2.950 2.948 1 25.5
268 3.884 .020 3 0 64416. 2085. 62331.44 1.000 381.7 1410.8 1396.0 359.1 6.0 4.6 .0098 2.980 2.979 1 25.5
269 3.904 .020 3 0 64896. 2015. 62880.63 1.000 387.7 1410.7 1396.0 365.1 6.0 4.6 .0098 2.997 2.994 1 25.5
270 3.924 .020 3 0 65365. 1945. 63420.41 1.000 393.7 1410.7 1396.0 371.1 6.1 4.6 .0098 3.027 3.025 1 25.5
271 3.944 •020 3 0 65824. 1874• 63950.49 1.000 399.8 1410.6 1396.0 377.2 6.1 4.6 .0098 3.057 3.055 1 25.5
272 3.964 •020 3 0 66266. 1802• 64464.61 1.000 406.0 1410.5 1396.0 383.4 6.1 4.5 .0098 3.072 3.'070 1 25.5
273 3.984 .020 3 0 66696. 1729. 64967.20 1.000 412.2 1410.4 1396.0 389.6 6.2 4.5 .0098 3.102 3.100 1 25.5
274 4.004 •020 3 0 67113. 1655• 65457.97 1.000 418.4 1410.3 1396.0 395.8 6.•3 4.5 .0098 3.129 3.127 2 25.5

- 4.024 •020 3 0 67513. 1580 • 65932.20 1.000 424.7 1410.3 1396.0 402.1 6.3 4.5 .0098 3.143 3.141 1 25.5
4.044 .020 3 0 67900. 1505. 66394.45 1.000 431.1 1410.2 1396.0 408.5 6.3 4.5 .0098 3.173 3.170 1 25.5
4.064 •020 3 0 68267. 1429• 66838.55 1.000 437.4 1410.1 1396.0 414.8 6.4 4.4 .0098 3.186 3.184 1 25.5

278 4.084 •020 3 0 68622. 1352• 67269.80 1.000 443.9 1410.0 1396.0 421.3 6.4 4.4 .0098 3.215 3.213 1 25.5
279 4.104 .020 3 0 68957. 1274. 67682.91 1.000 450.3 1409.9 1396.0 427.7 6.5 4.4 .0098 3.228 3.225 1 25.5
280 4.124 .020 3 0 69278. 1195. 68082.37 1.000 456.8 1409.9 1396.0 434.2 6.5 4.4 .0098 3.256 3.253 1 25.5
281 4.144 •020 3 0 69577 • 1116. 68461.95 1.000 463.4 1409.8 1396.0 440.8 6.5 4.3 .0098 3.268 3.265 1 25.5
282 4.164 •020 3 0 69864. 1037• 68827.17 1.000 470.0 1409.7 1396.0 447.4 6.6 4.3 .0098 3.293 3.290 2 25.5
283 4.184 •020 3 0 70139. 967• 69171.66 1.000 476.6 1409.6 1396.0 454.0 6.6 4.3 .0098 3.304 3.301 1 25.5
284 4.204 •020 3 0 70394. 897• 69496.92 1.000 483.2 1409.5 1396.0 460.6 6.6 4.3 .0098 3.314 3.312 1 25.5
285 4.224 .020 3 0 70631. 826. 69805.70 1.000 489.9 1409.4 1396.0 467.3 6.7 4.2 .0098 3.338 3.335 2 25.5
286 4.244 •020 3 0 70846. 754• 70092.63 1.000 496.6 1409.3 1396.0 474.0 6.7 4.2 .0098 3.348 3.345 1 25.5
287 4.264 .020 3 0 71041. 681. 70359.27 1.000 503.3 1409.2 1396.0 480.7 6.7 4.2 .0098 3.357 3.354 1 25.5
288 4.284 •020 3 0 71213. 608• 70605.30 1.000 510.0 1409.2 1396.0 487.4 6.7 4.2 .0098 3.366 3.363 1 25.5
289 4.304 •020 3 0 71367. 534 • 70832.39 1.000 516.8 1409.1 1396.0 494.2 6.8 4.1 .0098 3.388 3.385 2 25.5
290 4.324 •020 3 0 71499. 460 • 71039.26 1.000 523.6 1409.0 1396.0 501.0 6.8 4.1 .0098 3.396 3.393 1 25.5
291 4.344 .020 3 0 71608. 385. 71223.60 1.000 530.4 1408.9 1396.0 507.8 6.8 4.1 .0098 3.403 3.400 1 25.5
292 4.364 .020 3 0 71694. 309. 71385.13 1.000 537.2 1408.8 1396.0 514.6 6.8 4.0 .0098 3.410 3.407 1 25.5
293 4.384 .020 3 0 71758. - 233. 71525.61 1.000 544.0 1408.7 1396.0 521.4 6.8 4.0 .0098 3.416 3.414 1 25.5
294 4.404 •020 3 0 71799. 156• 71642.77 1.000 550.9 1408.6 1396.0 528.3 6.8 4.0 .0098 3.422 3.419 1 25.5
295 4.424 •020 3 0 71817 • 78. 71738.43 1.000 557.7 1408.5 1396.0 535.1 6.9 4.0 .0098 3.427 3.425 1 25.5
296 4.444 •020 3 0 71810. O• 71810.27 1.000 564.6 1408.4 1396.0 542.0 6.9 3.9 .0098 3.432 3.430 1 25.5
297 4.464 .020 3 0 71860. O. 71860.22 1.000 571.5 1408.3 1396.0 548.9 6.9 3.9 .0098 3.437 . 3.434 1 25.5
298 4.484 •020 3 0 71886. O• 71886.20 1.000 578.4 1408.2 1396.0 555.7 6.9 3.9 .0098 3.437 3.435 2 25.5
299 4.504 •020 3 0 71888 • O. 71888.09 1.000 585.2 1408.1 1396.0 562.6 6.9 3.9 .0098 3.438 3.435 2 25.5
300 4.524 •020 3 0 71865. O• 71864.63 1.000 592.1 1408.0 1396.0 569.5 6.9 3.8 .0098 3.437 3.435 2 25.5

• 4.544 .020 3 0 71813. O. 71813.33 1.000 598.9 1407.9 1396.0 576.3 6.8 3.8 .0098 3.423 3.420 1 25.5

I T DTH KG KC
302 4.564 .020 3 0
303 4.584 .020 3 0

QTOT
71739.
71640.

GTS
O.
O.

OB SUB BT HY HC BO PPP
71739.02 1.000 605.8 1407.8 1396.0 583.2 6.8
71639.99 1.000 612.6 1407.7 1396.0 590.0 6.9

HP ctfi DH DHH KIT ALG
3.8 .0098 3.423 3.424 0 25.5
3.7 .0098 3.425 3.423 2 25.5
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305 4.624 .020 3 0 71367. O. 71366.52 1.066 626.3 1407.5 1396.0 603.7 6.8 3.7 .0098 3.409 3.409 o25.5
306 4.644 .020 3 0 71190. O. 71190.36 1.000 633.1 1407.4 1396.0 610.5 6.8 3.6 .0098 3.395 3.392 1 25.5
307 4.664 .020 3 0 70993. O. 70992.68 1.000 639.9 1407.3 1396.0 617.2 6.8 3.6 .0098 3.395 3.393 o 25.5
308 4.684 .020 3 0 70767. O. 70767.42 1.000 646.6 1407.2 1396.0 624.0 6.8 3.6 .0098 3.378 3.375 1 25.5
309 4.704 .020 3 0 70521. O. 70520.84 1.000 653.4 1407.1 1396.0 630.8 6.7 3.6 .0098 3.373 3.370 2 25.5
310 4.724 .020 3 0 70248. O. 70247.71 1.000 660.1 1407.0 1396.0 637.5 6.7 3.5 .0098 3.354 3.351 1 25.5

- 4.744 .020 3 0 69949. O. 69949.33 1.000 666.7 1406.9 1396.0 644.1 6.7 3.5 .0098 3.334 3.331 1 25.5
4.764 •020 3 0 69629. O• 69628.70 1.000 673.4 1406.8 1396.0 650.8 6.7 3.5 .0098 3.327 3.325 2 25.5
4.784 .020 3 0 69283. O. 69283.18 1.000 680.0 1406.7 1396.0 657.4 6.6 3.4 .0098 3.307 3.304 1 25.5

314 4.804 .020 3 0 68911. O. 68910.66 1.000 686.6 1406.5 1396.0 663.9 6.6 3.4 .0098 3.275 3.281 5 25.5
315 4.824 .020 3 0 68519. O. 68519.20 1.000 693.1 1406.4 1396.0 670.5 6.6 3.4 .0098 3.275 3.281 5 25.5
316 4.844 .020 3 0 68101. O. 68101.24 1.000 699.6 1406.3 1396.0 677.0 6.5 3.3 .0098 3.243 3.248 5 25.5
317 4.864 .020 3 0 67661. O. 67660.66 1.000 706.0 1406.2 1396.0 683.4 6.4 3.3 .0098 3.215 3.220 6 25.5
318 4.884 •020 3 0 67202. O• 67201.66 1.000 712.4 1406.1 1396.0 689.8 6.4 3.3 .0098 3.214 3.219 5 25.5
319 4.904 .020 3 0 66718. O. 66718.30 1.000 718.8 1406.0 1396.0 696.2 6.4 3.2 .0098 3.180 3.186 5 25.5
320 4.924 .020 3 0 66212. O. 66212.31 1.000 725.1 1405.9 1396.0 702.5 6.3 3.2 .0098 3.147 3.152 5 25.5
321 4.944 .020 3 0 65689. O. 65688.55 1.000 731.4 1405.8 1396.0 708.8 6.3 3.2 .0098 3.144 3.149 5 25.5
322 4.964 .020 3 0 65144. O. 65144.00 1.000 737.6 1405.7 1396.0 715.0 6.2 3.1 .0098 3.110 3.115 5 25.5
323 4.984 .020 3 0 64578. O. 64577.92 1.000 743.8 1405.6 1396.0 721.2 6.2 3.1 .0098 3.076 3.081 5 25.5
324 5.004 .020 3 0 63992. O. 63992.05 1.000 749.8 1405.4 1396.0 727.2 6.1 3.1 .0098 3.042 3.046 5 25.5
325 5.024 .020 3 0 63386. O. 63386.44 1.000 755.9 1405.3 1396.0 733.3 6.0 3.0 .0098 3.012 3.017 6 25.5
326 5.044 .020 3 0 62763. O. 62762.79 1.000 761.8 1405.2 1396.0 739.2 6.0 3.0 .0098 2.983 2.987 6 25.5
327 5.064 .020 3 0 62123. O. 62122.76 1.000 767.7 1405.1 1396.0 745.1 5.9 3.0 .0098 2.953 2.957 6 25.5
328 5.084 .020 3 0 61465. O. 61464.78 1.000 773.6 1405.0 1396.0 751.0 5.8 2.9 .0098 2.918 2.923 5 25.5
329 5.104 .020 3 0 60790. O. 60790.11 1.000 779.4 1404.9 1396.0 756.7 5.8 2.9 .0098 2.888 2.893 6 25.5
330 5.124 .020 3 0 60101. O. 60100.97 1.000 785.1 1404.8 1396.0 762.5 5.7 2.9 .0098 2.853 2.858 5 25.5
331 5.144 .020 3 0 59397. O. 59397.35 1.000 790.7 1404.7 1396.0 768.1 5.6 2.8 .0098 2.823 2.828 6 25.5
332 5.164 •020 3 0 58679. O• 58679.02 1.000 796.3 1404.6 1396.0 773.7 5.6 2.8 .0098 2.788 2.793 5 25.5
333 5.184 .020 3 0 57948. O. 57947.75 1.000 801.8 1404.4 1396.0 779.2 5.5 2.8 .0098 2.754 2.758 5 25.5
334 5.204 .020 3 0 57204. O. 57204.05 1.000 807.2 1404.3 1396.0 784.6 5.4 2.7 .0098 2.719 2.723 5 25.5
335 5.224 .020 3 0 56447• O•. 56447.16 1.000 812.6 1404.2 1396.0 790.0 5.4 2.7 .0098 2.684 2.689 5 25.5

• 5.244 .020 3 0 55681. O. 55681.42 1.000 817.9 1404.1 1396.0 795.3 5.3 2.7 .0098 2.650 2.654 5 25.5
5.264 •020 3 0 54904. O• 54903.54 1.000 823.1 1404.0 1396.0 800.5 5.2 2.6 .0098 2.615 2.620 5 25.5

338 5.284 •020 3 0 54118. O• 54117.81 1.000 828.3 1403.9 1396.0 805.7 5.2 2.6 .0098 2.581 2.585 5 25.5
339 5.304 .020 3 0 53324. O. 53323.50 1.000 833.4 1403.8 1396.0 810.8 5.1 2.6 .0098 2.547 2.551 5 25.5
340 5.324 .020 3 0 52521. O. 52521.05 1.000 838.4 1403.7 1396.0 815.8 5.0 2.6 .0098 2.513 2.517 5 25.5
341 5.344 •020 3 0 51708. O• 51707.91 1.000 843.3 1403.6 1396.0 820.7 4.9 2.5 .0098 2.454 2.458 5 25.5
342 5.364 .020 3 0 50889. O. 50889.05 1.000 848.2 1403.4 1396.0 825.6 4.8 2.5 .0098 2.421 2.425 5 25.5
343 5.384 .020 3 0 50065. O. 50064.98 1.000 852.9 1403.3 1396.0 830.3 4.8 2.5 .0098 2.387 2.391 5 25.5
344 5.404 •020 3 0 49236. O• 49236.16 1.000 857.6 1403.2 1396.0 835.0 4.7 2.4 .0098 2.354 2.358 5 25.5
345 5.424 •020 3 0 48400. O• 48400.38 1.000 862.2 1403.1 1396.0 839.6 4.6 2.4 .0098 2.298 2.302 5 25.5
346 5.444 •020 3 0 47563. O• 47503.44 1.000 866.8 1403.0 1396.0 844.2 4.5 2.4 .0098 2.265 2.269 5 25.5
347 5.464 •020 3 0 46722. O• 46721.99 1.000 871.2 1402.9 1396.0 848.6 4.5 2.3 .0098 2.233 2.236 5 25.5
348 5.484 •020 3 0 45878. O• 45877 .89 1.000 875.6 1402.8 1396.0 853.0 4.4 2.3 .0098 2.179 2.182 5 25.5
349 5.504 .020 3 0 45034. O. 45034.03 1.000 879.9 1402.7 1396.0 857.3 4.3 2.3 .0098 2.147 2.151 5 25.5
350 5.524 .020 3 0 44187. O. 44186.54 1.000 884.1 1402.6 1396.0 861.5 4.2 2.2 .0098 2.099 2.102 6 25.5
351 5.544 .020 3 0 43340. O. 43340.21 1.000 888.2 1402.5 1396.0 865.6 4.1 2.2 .0098 2.067 2.071 5 25.5
352 5.564 .020 3 0 42493. O. 42493.43 1.000 892.3 1402.4 1396.0 869.6 4.0 2.2 .0098 2.017 2.020 5 25.5
353 5.584 •020 3 0 41649. O• 41648.70 1.000 896.2 1402.3 1396.0 873.6 4.0 2.1 .0098 1.986 1.990 5 25.5
354 5.604 .020 3 0 40806. O. 40805.75 1.000 900.1 1402.2 1396.0 877.5 3.9 2.1 .0098 1.937 1.940 5 25.5
355 5.624 .020 3 0 39966. O. 39965.63 1.000 903.9 1402.1 1396.0 881.3 3.8 2.1 .0098 1.908 1.911 5 25.5
356 5.644 •020 3 0 39127. O• 39127.05 1.000 907.6 1402.0 1396.0 885.0 3.7 2.0 .0098 1.860 1.863 5 25.5
357 5.664 •020 3 0 38293. O• 38293.25 1.000 911.3 1401.9 1396.0 888.7 3.7 2.0 .0098 1.831 1.834 5 25.5
358 5.684 •020 3 0 37463. O• 37463.05 1.000 914.9 1401.8 1396.0 892.3 3.6 2.0 .0098 1.785 1.788 5 25.5
359 5.704 •020 3 0 36637. O• 36636.91 1.000 918.3 1401.7 1396.0 895.7 3.5 1.9 .0098 1.740 1.743 5 25.5
360 5.724 •020 3 0 35818. O• 35817.79 1.000 921.8 1401.6 1396.0 899.2 3.4 1.9 .0098 1.712 1.715 5 25.5.5.744 •020 3 0 35003. O• 35003.49 1.000 925.1 1401.5 1396.0 902.5 3.3 1.9 .0098 1.668 1.671 5 25.5

1 T DTH KG KC 9TOT GTS QB SUB BT HY HC 80 PPP HP ~ DH DHH KIT ALB

362 5.764 .020 3 0 34194. O. 34194.40 1.000 928.4 1401.4 1396.0 905.8 3.3 1.8 .0098 1.626 1.628 5 25.5
363 5.784 •020 3 0 33393. O• 33393.23 1.000 931.5 1401.3 1396.0 908.9 3.2 1.8 .0098 1.584 1.586 5 25.5
364 5.804 .020 3 0 32599. n. ~?!i99.1? 1.nnn 9~4.~ 14nl.? 1~9~.n 91?R ~_1 1.R .nn9R 1.!i!iR 1.!i~1 !i 25.5
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366 5.844 •020 3 0 31034. O• 31034.42 1.000 940.6 1401.0 1396.0 918.0 3.0 1.7 .0098 1.478 1.481 5 25.5
367 5.864 .020 3 0 30263. O. 30263.45 1.000 943.5 1400.9 1396.0 920.9 2.9 1.7 .0098 1.442 1.437 6 25.5
368 5.884 .020 3 0 29504. O. 29503.87 1.000 946.4 1400.8 1396.0 923.7 2.8 1.7 .0098 1.418 1.414 5 25.5
369 5.904 .020 3 0 28752. O. 28751.80 1.000 949.1 1400.7 1396.0 926.5 2.7 1.6 .0098 1.367 1.362 5 25.5
370 5.924 .020 3 0 28009. O. 28009.26 1.000 951.8 1400.6 1396.0 929.2 2.7 1.6 .0098 1.344 1.340 5 25.5
371 5.944 .020 3 0 27276. O. 27275.93 1.000 954.4 1400.5 1396.0 931.8 2.6 1.6 .0098 1.295 1.291 5 25.5e; 5.964 .020 3 0 26555. O. 26554.66 1.000 956.9 1400.4 1396.0 934.3 2.5 1.6 .0098 1.273 1.269 5 25.5

5.984 .020 3 0 25842. O. 25841.94 1.000 959.4 1400.4 1396.0 936.8 2.5 1.5 .0098 1.227 1.223 5 25.5
KTT=O 1= 374 T= 6.00

TF= .16 QTF= 8913. TP= 4.50 GP= 71888. TRS= 4.48 T8= .02
BRD= 23.7 BAW: 959.4 HU=1419.7 HY=1400.4 HC=1396.0 AlG=25.500 GO= 3.6260

Z= .48 TFH= 3.24 BO= 936.8 TFI= 1.27

..
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APPENDIX J

Breach output - SBFRS

h



BREACH MODEL, H1CRO-VERSION: 1/87

~~6 FAILURE AT STA 60+50 IN SBFRS FILL: SB72TOP.STH 230CT90

HI= 1192.00 HU= 1193.33 Hl= 1175.00 HPI= 1176.90 HSP= 1176.90

(GINW, 1=1,8)
2555.00 1488.00 1127.00 965.00 953.00 .00 .00 .00

nItHI) ,1=1,8)
.00 2.00 4.00 6.00 8.00 .00 .00 .00

(RSAW,I=l,8)
1317.00 9.~7 .00 723.00 500.00 350.00 250.00 133.00 .00

(HSAW,i=l,8)
1193.50 1191.50 1189.50 1187.50 1185.50 1183.50 1181.50 1175.00

ZU= 3.00 ZD= 2.00 ZC= .00 PORt.ri= .00 til= .00 6S= .00 VMP= .00

D50C= .00 pORe= .00 l!,.iC= .00 CNG= .0000 AFRC= .00 COHC= .0 UNFCC= .00

D50S= .18 PuRS= .33 UWS=125.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 UNFCS= 10.00

BR= 1.00 WG= 12.0 CRL= 5280.0 SH= 21.00 WV= 5280.0 aN: .0450 D50DF= .00 ~~FCDF= .00

•.020 DBG= .001 H= .1000 TEH= 8.0 ERR= .10 FPT= 2.0 TPR= 1.0

(SPG(1),I=I,8)
.00 230.00 470.00 700.00 900.00 1080.00 1210.00 1350.00

(SPHW,I=I,8)
.00 3.00 5.40 7.40 9.40 11.40 13.40 15.40

CRl= 5280. ~1= 34. AFR= 39.00 BO= 16.4 Z= .48

AFR= 39.0 TH1= 64.50 Hl= 6.68 TH2= 51.75 H2= 22.93 TH3= 45.38 H3= 78.83

I T DTH KG KC GTOT GTS GB SUB aT HY HC 80 PPP HP C!'f'j Dli DHH KIT AlG
51 1.020 .020 4 0 8468. 1313. 7155.48 1.000 16.2 1191.8 1175.0 16.2 1185.0 11.8 .0098 .136 .136 1 .0
52 1.040 .020 4 0 8572. 1312. 7259.40 1.000 16.3 1191.8 1175.0 16.31185.1 11. 7 .0098 .134 .134 1 .0

~ 1.060 .020 4 0 8674. 1311. 7362.06 1.000 16.5 1191.7 1175.0 16.5 1185.1 11.7 .0098 .131 .132 1 .0
1.080 .020 4 0 8774. 1311. 7463.49 1. 000 16.6 1191.7 1175.0 16.6 1185.2 11.6 .0098 .129 .12S' 1 .0
1.100 •020 4 0 8874. 1310 • 7563.61 1.000 16.7 1191.7 1175.0 16.7 1185.3 11.6 .0098 .127 .127 .0

56 1.120 .020 4 0 8972. 1309. 7662.50 1.000 16.8 1191.7 1175.0 16.8 1185.3 11.6 .0098 .125 .125 .0
57 1.140 .020 4 0 9069. i30B. 7760.20 1.000 17.0 1191.7 1175.0 17.0 1185.4 11.5 .0098 .123 .124 .0
58 1.160 .020 4 0 9164. 1308. 7856.69 1.000 17.1 1191.7 1175.0 17.1 1185.4 11.5 .0098 .iZZ .122 .0
59 1.180 .020 4 0 9259. 1307. 7951. 92 1.000 17.2 1191.7 1175.0 17.2 11 85.5 11.4 .0098 .120 .120 ,0
60 1.200 .020 4 0 9352. 1306. 8045.97 1.000 17.3 1191.7 1175.0 17.3 1185.6 11.4 .0098 .118 .11 B .0



I T DTH KG KC GTOT GTS 08 SUB 8T HY HC 80 PPP HP ~ Dn DHH KIT ALG
61 1.220 •020 4 0 9444. 1305 . 8138.85 1.000 17.4 1191.7 1175.0 17.4 1185.6 11.3 .0098 .116 .116 1 .0
62 1.240 .020 4 0 9535. 1304. 8230.57 1.000 17.6 1191.6 1175.0 17.6 1185.7 11.3 .0098 .115 .115 1 .0
63 1.260 .020 4 0 9624. 1303. 8321.13 1.000 17.7 1191.6 1175.0 17.7 1185.7 11.3 .0098 .113 .113 1 .0

- 1.280 .020 4 0 9713. 1302. 8410.52 1.000 17.8 1191.6 1175.0 17.8 1185.8 11.2 .0098 .1 i 1 .1i 1 1 .0
1.300 .020 4 0 9800. 1301. 8498.78 1.000 17.9 1191.6 li75.0 17.9 1185.8 11.2 .0098 .110 · i 10 1 .0
1.320 .020 4 0 9886. 1300. 8585.92 1.000 18.0 1191.6 1175.0 18.0 1185.9 11.1 .0098 .108 .108 1 .0

67 1.340 .020 4 0 9971. 1299. 8671.94 1.000 18.1 1191.6 1175.0 18.1 1185.9 11.1 .0098 .107 · i07 1 .0
68 1.360 .020 4 0 10055. 1299. 8756.85 1.000 18.2 1191.6 1175.0 18.2 1186.0 11.1 .0098 .105 .105 1 .0

PIPE FLOW TO WEIR FLOW TRANSITION
1175. 7. 18. 4023. 6401. 10424. .027 1.407 140. 150. 5. i08.

.03334 .03335 .32573 2.78649 .0098 5.5 29.4 3.4 5.0 163.0
I 14.6 6.7 10.2 5169.9 .0133 1 1.4000 1.4i33 25.5 103.6 107.7

70 1.400 .020 3 0 10696. 1298. 9398.69 1.000 35.7 1191.6 1175.0 18.2 .0 11.0 .0098 .000 .000 o 25.5
71 1.420 .020 3 0 i0763. 1296. 9466.56 1.000 36.1 1191.5 1175.0 18.6 .4 11.0 .0098 .215 .215 2 25.5
72 1.440 •020 3 0 10831 . 1295. 9535.68 1.000 36.6 1191.5 1175.0 19.1 .4 11.0 .0098 .220 .220 j .)" ::• _\,1 ....1

73 1.460 .020 3 0 10901. 1294. 9606.38 1.000 37.0 1191.5 1175.0 19.5 .4 11.0 .0098 .225 .225 1 25.5
74 1.480 .020 3 0 10972 • 1293. 9678.54 1.000 37.5 1191.5 1175.0 20.0 .5 11.0 .0098 .230 .230 1 25.5
75 1.500 .020 3 0 11045 . 1·)Q·j 9752.36 1.000 37.9 1191.5 1175.0 20.4 .5 11.0 .0098 .235 .235 1 25.5... ,,"".
76 1.520 .020 ;3 0 l1i19. 1291. 9827.70 1. 000 38.4 1191.5 li75.0 20.9 .5 i1.0 .0098 .240 .240 1 25.5
i7 1.540 •020 3 0 11195 • 1290. 9904.76 1.000 38.9 1191.4 1175.0 21.4 .5 11. 0 .0098 .246 .246 1 25.5
78 1.560 .020 3 0 11272 • 1289. 9983.43 1.000 39.4 1191.4 1175.0 21.9 .5 11.0 .0098 .251 .251 1 25.5
79 1.580 .020 3 0 11352. 1288. 10063.89 1.000 39.9 1191.4 1175.0 22.4 .5 10.9 .0098 .257 .257 1 25.5
80 1.600 .020 3 0 11431. 1286. 10144.72 1.000 40.4 1191.4 1175.0 23.0 .5 iiLS .0098 .259 .259 2 25.5
81 1.620 .020 3 0 1151 i. 1285. 10225.73 1.000 41.0 1191.4 1175.0 23.5 .5 10.7 .0098 .261 .262 1 25.5
82 1.640 .020 3 0 11591. 1284. 10307.16 1.000 41.5 1191.4 1175.0 24.0 I: 10.6 .0098 .263 .263 1 25.5•• .J

83 1.660 .020 3 0 11671. 1283. 10388.55 1.000 42.0 1191.3 1175.0 24.5 .5 10.5 .0098 .265 .265 2 25.5
84 1.680 .020 3 0 11752. 1282. 10470.36 1.000 42.6 1191.3 1175.0 25.1 .5 10.4 .0098 .268 .268 1 25.5
85 1.700 .020 3 0 11833 . 1280. 10552.23 LOOO 43.1 1191.3 1175.0 25.6 .5 10.3 .0098 .269 .270 2 25.5

tI 1.720 •020 3 0 11914 . 1279. 10634.48 1.000 43.6 1191.3 1175.0 26.1 .5 10.3 .0098 .272 .272 1 25.5
1.740 •020 3 0 11995 • 1278. 10716.93 1.000 44.2 1191.3 1175.0 26.7 .5 10.2 .0098 .274 .274 1 25.5
1. 760 .020 3 0 12076. 1277. 10799.35 1.0,00 44.7 1191.3 1175.0 2' 'J .6 10.1 .0098 -i"1 . .276 2 25.5, .~ .""lO

89 1.780 .020 3 0 i2157. 1275. 10882.05 1.000 45.3 1191.2 1175.0· 27.8 .6 10.0 .0098 .278 .278 I 25.5
90 1.800 .020 3 0 12239. 1274. 10964.93 1.000 45.8 1191.2 1175.0 28.4 .6 9.9 .0098 .280 .280 2 25.5
91 1.820 .020 3 0 12321. 1273. 11047.87 1.000 46.4 1191.2 1175.0 28.9 .6 9.8 .0098 .282 .282 1 25.5
92 1.840 .020 3 0 12402. 127i. 11130.92 1.000 47.0 1191.2 1175.0 29.5 .6 9.8 .0098 .284 .284 2 25.5
93 1.860 •020 3 0 12484 • 1270. 11214.22 1.000 47.6 1191.2 1175.0 30.1 .6 9.7 .0098 .286 .286 2 25.5
94 1.880 •020 3 0 12566• 1269. 11297.75 1.000 48.1 1191.1 1175.0 30.6 .6 9.6 .0098 .289 .289 1 25.5
95 1.900 •020 3 0 12648• 1267. 11381. 26 1. 000 48.7 1191.1 1175.0 31.2 .6 9.5 .0098 .291 .291 1 25.5
96 1.920 .020 3 0 12731. 1266. 11464.94 1.000 49.3 1191.1 1175.0 31.8 .6 9.5 .0098 .293 .293 2 25.5
97 1.940 .020 3 0 12813. 1264. 11548.60 1.000 49.9 1191.1 1175.0 32.4 .6 9.4 .0098 .295 .295 1 25.5
98 1.960 •020 3 0 12895• 1263. 11632.39 1.000 50.5 1191.1 1175.0 33.0 .6 9.3 .0098 .297 .297 2 25.5
99 1.980 •020 3 0 12978• 1262. 11716.28 1.000 51.1 1191.0 1175.0 33.6 .6 9.3 .0098 .299 .299 1 25.5

100 2.000 •020 3 0 13060 • 1260. 11800.27 1. 000 51.7 1191.0 1175.0 34.2 .6 9' .0098 .302 .302 1 25.5.~

101 2.020 .020 3 0 13143• 1259. 11884.11 1.000 52.3 1191.0 1175.0 34.8 .6 9.1 .0098 .303 .303 2 25.5
102 2.040 •020 3 0 13225• 1257. 11967.98 1.000 52.9 1191.0 1175.0 35.4 .6 9.1 .0098 .306 .306 1 25.5
103 2.060 .020 3 0 13308• 1256. 12052.04 1.000 53.5 1191.0 1175.0 36.0 .6 9.0 .0098 .308 .308 1 25.5
104 2.080 •020 3 0 13390 • -.. 1254. 12136.10 1.000 54.1 1190.9 1175.0 36.6 .6 8.9 .0098 .310 .310 1 25.5
105 2.100 .020 3 0 13473. 1253. 12220.12 1.000 54.8 1190.9 1175.0 37.3 .6 8.9 .0098 .312 .312 1 25.• 5
106 2.120 •020 3 0 13555 • 1251. 12304.06 1.000 55.4 1190.9 1175.0 37.9 .6 8.8 .0098 .314 .314 1 25.5
107 2.140 .020 3 0 13637. 1249. 12387.91 1.000 56.0 1190.9 1175.0 38.5 .6 8.7 .0098 .316 .316 1 25.5
108 2.160 •020 3 0 13719• 1248. 12471.64 1.000 56.7 1190.8 1175.0 39.2 .6 8.7 .0098 .3i8 .318 1 25.5
109 2.180 .020 3 0 13802. 1246. 12555.48 1.000 57.3 1190.8 1175.0 39.8 .6 8.6 .0098 .320 .321 2 25.5
110 2.200 .020 3 0 13884• 1245. 12639.21 1.000 57.9 1190.8 1175.0 40.5 .6 8.6 .0098 .323 .323 1 25.5
111 2.220 .020 3 0 13966 . 1243. 12722.94 1.000 58.6 1190.8 1175.0 41.1 .6 8.5 .0098 .325 .325 i ?"i :;.w.w• :.:~~ .020 3 0 14048. 1241. 12806.44 1.000 59.2 1190.7 1175.0 41.8 .7 8.5 .0098 J)'j .327 1 25.5. ~.

L.L6U .020 3 0 14129. 1240. 12889.77 1. 000 59.9 1190.7 1175.0 42.4 .7 8.4 .0098 .329 .330 1 25.5

114 2.280 .020 3 0 14211. 1238. 12973.02 1. 000 60.6 1190.7 1175.0 43.1 .7 8.4 .0098 .331 .331 1 25.5

115 2.300 .020 3 0 14293 • 1236. 13056.25 1.000 61.2 1190.7 1175.0 43.7 .7 8.3 .0098 .334 .334 1 25.5
116 2.320 •020 3 0 14373 . 1235. 13138.93 1. 000 61.9 1190.7 1175.0 44.4 .7 8.3 .0098 .335 .336 1 25.5

117 2.340 .020 3 0 14455. 1233. 13221.75 1.000 62.6 1190.6 1175.0 45.1 .7 8.2 .0098 .338 .338 1 25.5
118 2.360 •020 3 0 14535• 1231. 13304.18 1.000 63.3 1190.6 1175.0 45.8 .7 8.2 .0098 .340 .340 i 25.5

119 2.380 .020 3 (I 14616 . 1229. P12A.27 i .ono A1.9 1190.A 117~.0 4A.:i .7 R.1 .0092 .:{4? ·:~4'? 1 '.1: -
~ L.,J,:)
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I T DTH KG KC GTOT GTS GS SUB 8T HY He 80 PPP HP [:ttj DW DHH KiT ALG

• 2.440 .020 3 0 14855. 1224. 13631.16 1. 000 66.0 1190.5 1175.0 48.5 Ii 8.0 .0098 .348 .348 1 25.5
2.460 .020 3 0 14934. 1222. 13712.20 1.000 66.7 1190.5 1175.0 4° 'j .7 7.9 .0098 .350 .350 1 25.5, .~

124 2.480 .020 3 0 15013. 1220. 13792.98 1.000 67.4 1190.4 1175.0 49.9 .7 7.9 .0098 .353 .353 1 25.5
i25 2.500 .020 3 0 15092. i218. 13873.25 1.000 68.1 1190.4 i175.0 50.6 .7 7.8 .0098 .354 .354 2 25.5
126 2.520 .020 3 0 15169. 1216. 13952.98 1.000 68.8 1190.4 1175.0 51.4 .7 7.8 .0098 .356 .356 1 25.5
127 2.540 .020 3 0 15247. 1214. 14032.60 1.000 69.6 1190.4 1175.0 52.1 .7 7.8 .0098 .358 .358 1 25.5
128 2.560 .020 3 0 15:324. 1213 . 14111.63 1.000 70.3 1190.3 1175.0 52.8 .7 7.7 .0098 .360 .361 1 25.5
129 2.580 .020 3 0 15401. 1211. 14190.28 1.000 71.0 1190.3 1175.0 53.5 .7 7.7 .0098 .362 .363 1 25.5
130 2.600 •020 3 0 15477. 1209 . 14268.30 1.000 71.7 1190.3 1175.0 54.3 .7 7.6 .0098 .364 .365 1 25.5
131 2.620 .020 3 0 15553. 1207. 14345.88 1. 000 72.5 1190.3 1175.0 55.0 .7 7.6 .0098 .366 .367 1 25.5
132 2.640 .020 3 0 15628. 1205• 14423.00 1.000 73.2 1190.2 1175.0 55.7 .7 7.5 .0098 .368 .369 1 25.5
133 2.660 .020 3 0 15703. 1203. 14499.62 1. 000 73.9 1190.2 1175.0 56.5 7 7.5 .0098 .370 .37i i 25.5.i

i34 2.680 .020 3 0 15i/7. 1201. 14575.51 1.000 74.7 1190.2 1175.0 57.2 .7 7.5 .0098 .372 .372 1 25.5
135 2.700 .020 3 0 15850. 1199. 14650.61 1.000 75.4 1190.1 1175.0 58.0 .7 7.4 .0098 .374 .374 1 25.5
136 2.720 .020 3 0 15923. 1197. 14725.38 1.000 76 .2 1190.1 1175. 0 58.7 .8 7.4 .0098 .376 .376 1 25.5
137 2.740 •020 3 0 15995 . 1195. 14799.32 1.000 76.9 1190.1 1175.0 59.5 .8 7.3 .0098 .378 .378 1 25.5
138 2.760 .020 3 0 16066. 1193 . 14872.47 1.000 77.7 1190.0 1175.0 60.2 .8 7.3 .0098 .380 .380 2 25.5
139 2.780 .020 3 0 16136. 1191. 14945.02 1.000 78.5 1190.0 1175.0 61.0 .8 7.3 .0098 .381 .382 2 25.5
140 2.800 .020 3 0 16206. 1189. 15016.95 1.000 79.2 1190.0 1175.0 61.8 .8 7.2 .0098 .383 .383 2 25.5
141 2.820 .020 3 0 16275 . 1187. 15087.75 1. 000 80.0 1189.9 1175.0 62.5 .8 7.2 .0098 .385 .385 2 25.5
142 2.840 .020 3 0 16343. 1185. 1515$.12 1.000 80.8 1189.9 1175.0 63.3 .8 7.2 .0098 .387 .387 2 25.5
143 2.860 •020 3 0 i6411. 1183 . i522?54 1.000 81.6 I1B9.9 1175.0 64.1 .8 7.1 .0098 .38'1 .389 2 25.5
144 2.880 .020 3 0 16477 . 1181. 1~296.00 1.000 82.3 1189.9 1175.0 64.9 .8 7.1 .0098 .390 .390 2 25.5
145 2.900 •020 3 0 16543. 1179• 15363.71 1.000 83.1 1189.8 1175.0 65.6 .8 7.1 .0098 .393 .393 1 25.5

• 2.920 •020 3 0 16607. 1177• 15430.58 1.000 83.9 1189.8 1175.0 66.4 .8 7.0 .0098 .394 .394 125S
<.

2.940 •020 3 0 16671. 1175. 15496.61 1.000 84.7 1189.8 1175.0 67.2 .8 7.0 .0098 .396 .396 1 25.5
2.960 .020 3 0 16734. 1172 . 15561. 24 1.000 85.5 1189.7 1175.0 68.0 .8 6.9 .0098 .:397 .397 1 25.5

149 2.980 .020 3 0 16795. 1170. 15625.28 1.000 86.3 1189.7 1175.0 68.8 .8 6.9 .0098 .399 .400 1 25.5
150 3.000 .0203 0 16856. 1168. 15688.13 1.000 87.1 1189.7 1175.0 69.6 .8 6.9 .0098 .401 .401 1 25.5
151 3.020 .020 3 0 16915. 1166• 15749.77 1.000 87.9 li89.6 1175.0 70.4 .8 6.8 .0098 .402 .402 1 25.5
152 3.040 .020 3 0 16974 . 1163. 15810.73 1.000 88.7 1189.6 1175.0 71.2 ,., 6.8 .0098 .404 .404 1 25.5.0

153 3.060 .020 3 0 17031. 1161. 15870.01 1.000 89.5 1189.5 1175.0 72.0 .8 6 .-, .0098 .404 .405 o 25.5.0

154 3.080 .020 3 0 17087. 1159• 15928.50 1.000 90.3 1189.5 1175.0 72.8 .8 6.7 .0098 .407 .407 1 25.5
155 3.100 •020 3 0 17142. 1156 . 15985.73 1. 000 91.2 1189.5 1175.0 73.7 .8 6.7 .0098 .409 .409 1 25.5
156 3.120 .020 3 0 17196. 1154 . 16041.76 1.000 92.0 1189.4 1175.0 74.5 .8 6.7 .0098 .409 .409 o 25.5
157 3.140 •020 3 0 17248. 1152. 16096.62 i.OOO 92.8 1189.4 1175.0 75.3 .8 6.7 .0098 .412 .412 1 25.5
158 3.160 •020 3 0 17299 . 1149. 16149.98 1.000 93.6 1189.4 1175.0 76.1 .8 6.6 .0098 .412 .412 o 25.5
159 3.180 .020 3 0 17349. 1147. 16202.37 1.000 94.4 1189.3 1175.0 77.0 .8 6.6 .0098 .414 .414 1 25.5
160 3.200 .020 3 0 17397. 1144. 16252.97 1.000 95.3 1189.3 1175.0 77.8 .8 6.6 .0098 .414 .414 o 25.5
161 3.220 .020 3 0 17444. 1142• 16302.51 1.000 96.1 1189.3 1175.0 78.6 .8 6.5 .0098 .417 .416 1 25.5
1'? 3.240 •020 3 0 17490 . 1139. 16350.86 1.000 96.9 1189.2 1175.0 79.5 .8 6.5 .0098 .418 .418 1 25.50.

163 3.260 .020 3 0 17534. 1137. 16397.38 1.000 97.8 1189.2 1175.0 80.3 .8 6.5 .0098 .418 .418 o 25.5
164 3.280 .020 3 0 17577 • 1134. 16443.01 1.000 9B.6 1189.1 1175.0 81.1 .8 6.4 .009B .421 .420 1 25.5
165 3.300 •020 3 0 17618• 1132. 16486.50 1.000 99.5 1189.1 1175.0 82.0 .8 6.4 .0098 .421 .420 Ii 25.5
166 3.320 .020 3 0 17658. 1129. 16528.74 1.000 100.3 1189.1 1175.0 82.8 .8 6.4 .0098 .422 .422 1 25.5
167 3.340 .020 3 0 17695. 1126. 16569.10 1.000 101.2 1189.0 1175.0 83.7 .8 6.4 .0098 .422 .422 o 25.5
168 3.360 .020 3 0 17732• 1124. 16608.13 1.000 102.0 1189.0 1175.0 84.5 .8 6.3 .0098 .424 .424 1 25.5
169 3.380 •020 3 0 17767• ii21. 16645.79 1.000 102.9 1188.9 1175.0 85.4 .9 6.3 .0098 .426 .426 1 25.5
170 3.400 .020 3 0 li800. 1118 . 16681.52 1.000 103.7 1188.9 1175.0 86.2 .9 6.3 .0098 .426 .426 o 25.5
171 3.420 •020 3 0 17831 • 1116. 16715.53 1.000 104.6 118a.8 1175.0 87.1 .9 6 ? .0098 .428 .427 1 25.5

.~

• 3.44G .020 3 0 17B60. 1113 . 16747.46 1.000 105.4 1188.8 1175.0 87.9 .9 6 'i .0098 .427 .427 1 25.5
.~

3.460 •020 3 0 17B88. 1110 • 16777.89 1. 000 106.3 1188.8 1175.0 88.8 .9 6.1 .0098 .429 .428 1 25.5
3.480 .020 3 0 17914. 1107. 16806.84 1.000 107.1 1188.7 1175.0 89.6 .9 6.1 .0098 .430 .430 1 25.5

175 3.500 .020 3 0 17938. 1104. 16833.33 1.000 108.0 1188.7 1175.0 90.5 .9 6.1 .0098 .430 .429 1 25.5
176 3.520 .020 3 0 17960. 1102. 16858.27 1.000 108.9 1188.6 1175.0 91.4 .9 6.1 .0098 .431 .431 1 25.5
177 3.540 .020 3 0 17980. 1099. 16881.01 1.000 109.7 1188.6 1175.0 92.2 .9 6.0 .0098 .431 .430 1 25.5
178 3.560 .020 3 0 17998. 1096. 16901.85 1.000 110.6 1188.5 1175.0 93.1 .9 6.0 .0098 .432 .432 1 25.5
179 3.580 .020 3 0 18014. 1093. 16920.66 1.000 111.4 1188.5 1175.0 94.0 .9 6.0 .0098 .433 .433 2 25.5
180 3.600 •020 3 0 18027. 1090 . 16937.21 1.000 112.3 118B.5 1175.0 94.8 .9 5.9 .0098 4·~·i .432 i 25.5• v.



T OTH KG KC GTOT GTS QB SUB BT HY HC &0 PPP HP Ctli OH DHH KlT ALG
182 3.640 .020 3 0 18048. 1084. 16964.33 1.000 114.0 1188.4 1175.0 96.6 .9 5.9 .0098 .433 4'~? 1 25.5• w.t 3.660 .020 3 0 18055. 1081. 16974.57 1.000 114.9 1188.3 1175.0 97.4 .9 5.8 .0098 .434 .434 1 25.5

3.680 .020 3 0 18060. 1077. 16982.96 1.000 115.8 1188.3 1175.0 98.3 .9 5.8 .0098 .435 .434 2 25.5
3.700 .020 3 0 18061. 1073. 16988.68 1.000 116.6 1188.2 1175.0 99.2 •$' 5.8 .0098 .434 .433 1 25.5

186 3.720 .020 3 0 18061. 1068. 16992.31 1.000 117.5 1188.2 1175.0 100.0 .9 5.7 .0098 .435 .435 1 25.5
187 3.740 .020 3 0 18057. 1064. 16993.22 1.000 118.4 1188.1 1175.0 100.9 .9 5.7 .0098 .434 .434 1 25.5
188 3.760 .020 3 0 18051. 1059. 16991.99 1.000 119.3 1188.1 1175.0 101.8 .9 5.7 .0098 .435 .435 1 25.5
189 3.780 .020 3 0 18043. 1055. 16988.32 1.000 120.1 1188.0 1175.0 102.6 .9 5.6 .0098 .434 .434 1 25.5
190 3.800 .020 3 0 18032. . 1050. 16982.05 1.000 121.0 1188.0 1175.0 103.5 .9 5.6 .0098 .434 .434 2 25.5
191 3.820 .020 3 0 18019. 1046. 16973.31 1.000 121.9 1187.9 1175.0 104.4 .9 5.6 .0098 .433 .433 1 25.5
192 3.840 .020 3 0 18003. 1041. 16961. 93 1. 000 122.7 1187.9 1175.0 105.2 .9 5.6 .0098 .434 .434 2 25.5
193 3.860 .020 3 0 17985. 1037. 16948.04 1.000 123.6 1187.8 1175.0 106.1 .9 5.5 .0098 .433 .432 1 25.5
194 3.880 .020 3 0 17963. 1032. 16931.46 1.000 124.5 1187.8 1175.0 107.0 .9 5.5 .0098 .433 .433 2 25.5
195 3.900 .020 3 0 17939'. 1027, 16911.72 1.000 125.3 1187.7 1175.0 107.8 .9 5.5 .0098 .432 4"" 1 25.5• w.

196 3.920 .020 3 0 17912. 1022. 16889.89 1.000 126.2 1187.7 1175.0 108.7 .9 5.4 .0098 .432 .432 2 25.5
197 3.940 .020 3 0 17882. 1018. 16864.87 1.000 127.0 1187.6 1175.0 109.6 .9 5.4 .0098 .431 .431 1 25.5
198 3.960 .020 3 0 17849. 1013. 16836.62 1.000 127.9 1187.6 1175.0 110.4 .9 5.4 .0098 .430 .429 1 25.5
199 3.980 .020 3 0 17814 • 1008. 16805.91 1.000 128.8 1187.5 i175.0 111.3 .9 5.3 .0098 .430 .430 2 25.5
200 4.000 .020 3 0 17775. 1003. 16772.28 1.000 129.6 1187.4 1175.0 112.1 .9 5.3 .00'18 .428 .428 1 25.5
201 4.020 .020 3 0 17734. 998. 16736.04 1. 000 130.5 1187.4 1175.0 113.0 .9 5..3 .0098 .427 .427 1 25.5
202 4.040 .020 3 0 17690. 993. 16697.63 1.000 131.3 1187.3 1175.0 113.8 .9 5.2 .0098 4?7 .427 2 25.5...
203 4.060 .020 3 0 17644. 988. 16656.94 1.000 132.2 1187.3 1175.0 114.7 .9 '" :, .0098 .426 .425 1 25.5.J ••

204 4.080 .020 3 0 17596. 982. 16613.62 1.000 133.0 li87.2 1175.0 115.5 .8 5 ., .0098 .424 .424 1 25.5..
205 4.100 .020 3 0 i7545. 977. 16567.67 1.000 133.9 1187.2 1175.0 116.4 .8 5.1 .0098 .422 .422 1 25.5
206 4.120 .020 3 0 17491. 972. 16519.18 1.000 134.7 1187.1 1175.0 117.2 .8 5.1 .0098 .422 .423 o 25.5
207 4.140 .020 3 0 17435. 967. 16468.56 1.000 135.6 11~7.0 1175.0 118.1 .8 5.1 .0098 .422 .421 1 25.5tWO .020 3 0 17377. 962. 16415.32 1.000 136.4 1187.0 1175.0 118.9 .8 5.0 .0098 .420 .419 1 25.5

4.180 .020 3 0 17316. 956. 16359.76 1.000 137.2 1186.9 1175.0 119.8 .8 5.0 .0098 .418 .418 1 25.5
4.200 .020 3 0 17252. 951. 16301.24 1.000 138.1 1186.9 1175.0 120.6 .8 5.0 .0098 .416 .416 1 25.5

211 4.220 .020 3 0 17186. 946. 16240.41 1.000 138.9 1186.8 1175.0 121.4 .8 4.9 .0098 .415 .414 1 25.5
212 4.240 .020 3 0 17117. 940. 16176.95 1.000 139.7 1186.7 1175.0 122.2 .8 4.9 .0098 .413 .412 1 25.5
213 4.260 .020 3 0 17046. 935. 16110.86 1.000 140.6 1186.7 1175.0 123.1 .8 4.9 .0098 .411 .411 1 25.5
214 4.280 .020 3 0 16972 . 930. 16042.14 1.000 141.4 1186.6 1175.0 123.9 .8 4.8 .0098 .409 .409 1 25.5
215 4.300 .020 3 0 16895. 924. 15970.79 1. 000 142.2 1186.6 1175.0 124.7 ,8 4.8 .0098 .407 .407 1 25.5
216 4.320 .020 3 0 16815. 919. 15896.83 1.000 143.0 1186.5 117S.0 125.5 .8 4.8 .0098 .405 .405 1 25.5
217 4.340 .020 3 0 16733. 913. 15820.24 1.000 143.8 1186.4 1175.0 126.3 .8 4.7 .0098 .403 .403 1 25.5
218 4.360 .020 3 0 16649. 908. 15741.05 1. 000 144.6 1186.4 1175.0 127.1 .8 4.7 .0098 .402 .401 1 25.5
219 4.380 .020 3 0 16562. 902. 15659.59 1.000 145.4 1186.3 1175.0 127.9 .8 4.7 .0098 .400 .399 1 25.5
220 4.400 .020 3 0 16471. 896. 15575.20 1.000 146.2 1186.3 1175.0 128.7 .8 4.6 .0098 .398 .397 1 25.5
221 4.420 .020 3 0 16378. 890. 15488.56 1.000 147.0 1186.2 1175.0 129.5 .8 4.6 .0098 .396 .395 1 25.5
222 4.440 .020 3 0 16282. 883. 15398.99 1.000 147.8 1186.1 1175.0 130.3 .8 4.6 .0098 .394 .393 i 25.5
223 4.460 .020 3 0 16184. 877. 15306.85 1.000 148.6 1186.1 1175.0 131.1 .8 4.6 .0098 .392 .391 1 25.5
224 4.480 .020 3 0 16083. 871. 15212.42 1.000 149.3 1186.0 1175.0 131.9 .8 4.5 .0098 .389 .389 2 25.5
225 4.500 .020 3 0 15979. 864. 15115.02 1.000 150.1 1185.9 1175.0 132.6 .8 4.5 .0098 .387 .386 2 25.5
226 4.520 .020 3 0 15872. .. -.- 858. 15014.68 1.000 150.9 1185.9 1175.0 133.4 .8 4.4 .0098 .383 .382 1 25.5
227 4.540 .020 3 0 15763. 851. 14912.16 1.000 151.6 1185.8 1175.0 134.2 .8 4.4 .0098 .381 .380 1 25.5
228 4.560 .020 3 0 15651. 845. 14806.78 1.000 152.4 1185.7 1175.0 134.9 .8 4.4 .0098 .379 .378 1 25.5
229 4.580 .020 3 0 15537. 838. 14698.83 1.000 153.1 1185.7 1175.0 135.7 .8 4.3 .0098 .376 .376 2 25.5
230 4.600 .020 3 0 15419. 831. 14588.03 1.000 153.9 1185.6 1175.0 136.4 .7 4.3 .0098 37" .372 1 25.5...
231 4.620 .020 3 0 15301. 825. 14476.73 1.000 154.6 1185.5 1175.0 137.1 .7 4.3 .0098 .370 .370 1 25.5
232 4.640 .020 3 0 15230. 818. 14411.52 1.000 155.4 1185.5 1175.0 137.9 .7 4 ., .0098 .368 .368 1 25.5..
233 4.660 .020 3 0 15156. 811. 14344.42 1.000 156.1 1185.4 1175.0 138.6 .7 4.2 .0098 .366 .365 1 25.5

'4.680 .020 3 0 15080. 805. 14275.27 1.000 156.8 1185.3 1175.0 139.3 .7 4.2 .0098 .365 .365 1 25.5

4.700 .020 3 0 15002. 798. 14204.25 1.000 157.6 1185.3 1175.0 140.1 .7 4.2 .0098 .363 .363 1 25.5
4.720 .020 3 0 14922. 791. 14131.36 1.000 158.3 1185.2 1175.0 140.8 .7 4.1 .0098 .361 .361 1 25.5

237 4.740 .020 3 0 14840. 784. 14056.38 1.000 159.0 1185.1 1175.0 i 41 .5 .7 4.1 .0098 .359 .358 1 25.5
238 4.760 .020 3 0 14757. 777. 13979.32 1.000 159.7 1185.1 1175.0 142.2 .7 4.1 .0098 .356 .356 I 25.5
239 4.780 .020 3 0 14671. 770. 13900.72 1.000 160.4 1185.0 1175.0 142.9 .7 4.1 .0098 .356 .355 2 25.5
240 4.800 .020 3 0 14583. 763. 13820.07 1.000 161.1 1184.9 1175.0 143.6 .7 4.0 .0098 .353 .353 1 25.5
241 4.820 .020 3 0 14494. 756. 13737.65 1.000 161.8 1184.9 1175.0 144.3 .7 4.0 .0098 .351 .351 1 25.5



I T OTH KG KC GTOT QTS GB SUB BT HY HC BO PPP HP Wi DH DHH KIT ALG
242 4.840 .020 3 0 14403. 749. 13653.22 1.000 162.5 1184.8 1175.0 145.0 .7 4.0 .0098 .349 .349 1 25.5
243 4.860 .020 3 0 14309. 742. 13567.05 1.000 163.2 1184.7 1175.0 145.7 .7 4.0 .0098 .347 .346 1 25.5

tI 4.880 .020 3 0 14214. 735. 13478.91 1.000 163.9 1184.7 1175.0 146.4 .7 3.9 .0098 .344 .344 1 25.5
4.900 .020 3 0 14117. 728. 13388.81 1.000 164.6 1184.6 1175.0 147.1 .i 3.9 .0098 .342 .342 1 25.5
4.920 .020 3 0 14018. 721. 13297.04 1.000 165.3 1184.5 1175.0 147.8 .7 3.9 .0098 .340 .340 1 25.5

247 4.940 .020 3 0 13917. 714. 13203.37 1.000 165.9 1184.4 1175.0 148.5 .7 3.9 .0098 .338 .337 1 25.5
248 4.960 .020 3 0 13815. 707. 13108.06 1.000 166.6 1184.4 1175.0 149.1 .7 3.8 .0098 .335 .335 1 25.5
249 4.980 .020 3 0 13710. 699. 13010.83 1.000 167.3 1184.3 1175.0 149.8 .7 3.8 .0098 .333 .332 2 25.5
250 5.000 .020 3 0 13603. 691. 12911.72 1.000 167.9 1184.2 1175.0 150.5 .7 3.8 .0098 .330 .330 2 25.5
251 5.020 .020 3 0 13493. 682. 12811. 00 1. 000 168.6 1184.1 1175.0 151.1 '7 3.7 .0098 .328 .327 2 25.5"
252 5.040 .020 3 0 13382. 674. 12708.43 1.000 169.2 1184.1 1175.0 151.8 .7 3.7 .0098 .325 .325 2 25.5
253 5.060 .020 3 0 13269. 666. 12603.85 1.000 169.9 1184.0 1175.0 152.4 .6 3.7 .0098 .321 .321 1 25.5
254 5.080 .020 3 0 13155. 657. 12497.79 1. 000 170.5 1183.9 1175.0 153.0 .6 3.7 .0098 .319 31Q 1 25.5. .,

255 5.100 .020 3 0 13039. 648. 12390 .28 1.000 171.2 1183.9 1175.0 153.7 .6 3.6 .0098 .317 .316 1 25.5
256 5.120 .020 3 0 12920. 640. 12280.58 1.000 171.8 1183.8 1175.0 154.3 .6 3.6 .0098 .313 .313 1 25.5
257 5.140 .020 3 0 12801. 631. 12169.48 1.000 172.4 1183.7 1175.0 154.9 .6 3.6 .0098 .311 .310 1 25.5
258 5.160 .020 3 0 12679. 623. 12056.76 1.000 173.0 1183.6 1175.0 155.5 .6 3.5 .0098 .308 .308 1 25.5
259 5.180 .020 3 0 12556. 614. 11942.20 1.000 173.6 1183.6 1175.0 156.2 .6 3.5 .0098 .305 .304 1 25.5
260 5.200 .020 3 0 12431. 605. 11826.08 1.000 174.2 1183.5 1175.0 156.8 .6 3.5 .0098 .302 .302 1 25.5
261 5.220 .020 3 0 12305. 596. 11708.20 1.000 174.8 1183.4 1175.0 157.4 .6 3.5 .0098 .299 .298 1 25.5
262 5.240 .020 3 0 12176. 587. 11588.03 1.000 175.4 1183.3 1175.0 157.9 .6 3.4 .0098 .296 .296 1 25.5
263 5.260 .020 3 0 12044. 579. 11465.79 1.000 176.0 1183.2 1175.0 158.5 .6 3.4 .0098 .292 .292 5 25.5
264 5.280 .020 3 0 11911. 570. 11341. 66 1. 000 176.6 1183.2 1175.0 159.1 .6 3.4 .0098 .290 .290 5 25.5
265 5.300 .020 3 0 11776. 561. 11215.28 1.000 177.2 1183.1 1175.0 159.7 .6 3.3 .0098 .285 .286 5 25.5
266 5.320 .020 3 0 11638. 551. 11 086.82 1.000 177.7 1183.0 1175.0 160.2 .6 3.3 .0098 .284 .284 5 25.5
267 5.340 .020 3 0 11498. 542. 10956.21 1.000 178.3 1182.9 1175.0 160.8 .6 3.3 .0098 .279 .280 5 25.5
268 5.360 .020 3 0 11357. 533. 10823.85 1.000 178.8 1182.8 1175.0 161.4 .6 3.3 .0098 .277 .27~ 5 25.5, 5.380 .020 3 0 11212. 523. 10688.92 1.000 179.4 1182.8 1175.0 161.9 .5 3 J .0098 .273 .273 5 25.5...

5.400 .020 3 0 11066. 514. 10551.73 1.000 179.9 1182.7 1175.0 162.4 .5 3.2 .0098 .269 .269 5 25.5
5.420 .020 3 0 10917. 504. 10412.41 1.000 180.5 1182.6 1175.0 163.0 .5 3 oj .0098 .267 .265 5 25.5...

272 5.440 .020 3 0 10766. 495. 10270.94 1.000 181.0 1182.5 1175.0 163.5 .5 3.1 .0098 .263 .263 5 25.5
273 5.460 .020 3 0 10612. 485. 10127 .12 1.000 181.5 1182.4 1175.0 164.0 .5 3.1 .0098 .258 .259 5 25.5
274 5.480 .020 3 0 10456. 475. 9980.51 1.000 182.0 1182.3 1175.0 164.5 .5 3.0 .0098 .254 .254 5 25.5
275 5.500 .020 3 0 10297. 466. 9831.68 1.000 182.5 1182.3 1175.0 165.0 .5 3.0 .0098 .250 .250 5 25.5
276 5.520 .020 3 0 10137. 457. 9680.19 1.000 183.0 1182.2 1175.0 165.5 .5 3.0 .0098 .246 .246 5 25.5
277 5.540 .020 3 0 9974. 448. 9526.39 1.000 183.5 1182.1 1175.0 166.0 .5 3.0 .0098 .244 .242 5 25.5
278 5.560 .020 3 0 9809. 439. 9369.57 1.000 184.0 1182.0 1175.0 166.5 .5 2.9 .0098 .240 .238 5 25.5
279 5.580 .020 3 0 9640. 430. 9209.81 1.000 184.4 1181.9 1175.0 167.0 .5 2.9 .0098 .234 .234 5 25.5
280 5.600 .020 3 0 9468. 421. 9046.96 1.000 184.9 1181.8 1175.0 167.4 .5 2.8 .0098 .230 .230 5 25.5
281 5.620 .020 3 0 9292. 411. 8881.11 1.000 185.4 1181.7 1175.0 167.9 .5 2.8 .0098 .226 .226 5 25.5
282 5.640 .020 3 0 9113. 402. 8711. 86 1.000 J85.8 1181.6 1175.0 168.3 .4 2.8 .0098 .222 .223 5 25.5
283 5.660 .020 3 0 8931. 392. 8539.06 1. 000 186.2 1181.5 1175.0 168.7 .4 2./ .0098 .219 .217 5 25.5
284 5.680 .020 3 0 8746. 382. 8364.56 1.000 186.7 1181.4 1175.0 169.2 .4 2.7 .0098 .213 .213 5 25.5
285 5.700 .020 3 0 8563. 372. 8191.28 1.000 187.1 1181.3 1175.0 169.6 .4 2.7 .0098 .209 .209 5 25.5
286 5.720 .020 3 0 8382. 362. 8019.54 1.000 187.5 1181.2 1175.0 170.0 .4 2.6 .0098 .204 .204 5 25.5
287 5.740 .020 3 0 8203. -. 353. 7850.04 1.000 187.9 1181.1 1175.0 170.4 .4 2.6 .0098 .200 .200 5 25.5
288 5.760 .020 3 0 8025. 343. 7682.32 1.000 188.3 1181.0 1175.0 170.8 .4 2.6 .0098 .197 .195 5 25.5
289 5.780 .020 3 0 7850. 333. 7516.47 1.000 188.7 1180.9 1175.0 171.2 .4 2.5 .0098 .191 .192 5 25.5
290 5.800 .020 3 0 7677. 324. 7352.69 1.000 189.0 1180.8 1175.0 171.6 .4 2.5 .0098 .18S .187 5 25.5
291 5.820 .020 3 0 7506. 315. 7190.84 1.000 189.4 1180.7 1175.0 171.9 .4 2.4 .0098 .183 ..183 5 25.5
292 5.840 .020 3 0 7337. 305. 7031.32 1.000 189.8 1180.7 1175.0 172.3 .4 2.4 .0098 .180 .178 5 25.5
293 5.860 .020 3 0 7170. 296. 6873.77 1.000 190.1 1180.6 1175.0 172.6 .4 2.4 .0098 .175 .175 5 25.5
294 5.880 .020 3 0 700"6. 287. 6718.35 1.000 190.5 1180.5 1175.0 173.0 .3 2.3 .0098 .172 .171 5 25.5

• 5.900 .020 3 0 6843. 278. 6564.94 1.000 190.8 1180.4 1175.0 173.3 .3 2.3 .0098 .167 .168 5 25.5
5.920 .020 3 0 6683. 269. 6413.79 1.000 191.1 1180.3 1175.0 173.6 .3 2.3 .0098 .163 .163 5 25.5

297 5.940 .020 3 0 6526. 261. 6265.03 1.000 191.4 1180.2 1175.0 174.0 .3 2.2 .0098 .160 .160 5 25.5
298 5.960 .020 3 0 6370. 252. 6i18.54 1.000 191.7 1180.1 1175.0 174.3 .3 2.2 .0098 .156 .156 5 25.5
299 5.980 .020 3 0 6218. 243. 5974.44 1.000 192.1 1180.0 1175.0 174.6 .3 2.2 .0098 .153 .152 5 25.5
300 6.000 .020 3 0 6067. 235. 5832.41 1.000 192.4 1179.9 1175.0 174.9 .3 2.1 .0098 .149 .149 5 25.5
301 6.020 .020 3 0 5920. 227. 5692.90 1.000 192.6 1179.9 1175.0 175.2 .3 2.1 .0098 .144 .145 5 25.5



1 T DTH KG KC 9TOT QTS QB SUB 8T HY HC 80 PPP HP Ctli DH DHH KIT AlG
302 6.040 .020 3 0 5777. 221. 5555.78 1.000 192.9 1179.8 1175.0 175.4 .3 2.1 .0098 .142 .142 5 25.5
303 6.060 .020 3 0 5636. 215. 5420,97 1.000 193,2 1179,7 1175.0 175.7 ,3 2,0 ,0098 ,138 .138 5 25.5
304 6.080 ,020 3 0 5497. 208. 5288.66 1.000 193.5 1179.6 1175.0 176.0 .3 2.0 .0098 .134 .134 5 25.5

- 6,100 .020 3 0 5361 • 202, 5158.53 1.000 193.7 1179.5 1175.0 176.2 ,3 2.0 ,0098 l'~'i ,132 5 25,5• W~

6.120 .020 3 0 5227. 196, 5030,90 1.000 194.0 1179.5 1175.0 176.5 .3 1.9 .0098 .128 .128 5 25.5
6,140 .020 3 0 5096. 190. 4905.77 1.000 194,2 1179,4 1175,0 176,8 .2 1.9 ,0098 ,125 .125 5 25.5

308 6.160 .020 3 0 4967. 184. 4782.99 1.000 194.5 1179.3 1175.0 177.0 .2 1.9 .0098 .122 .121 5 25.5
309 6.180 ,020 3 0 4841 , 178. 4662,70 1.000 194.7 1179,2 1175.0 177,2 .2 1.8 .0098 .119 .119 5 25.5
310 6.200 ,020 3 0 4718, 173. 4544.88 1.000 194,9 1179,2 1175,0 177.5 .2 1.8 .0098 .116 ,116 5 25.5
311 6.220 ,020 3 0 4596, 167. 4429,32 LUOO 195.2 1179.1 1175.0 177.7 .2 1.8 ,0098 ,112 .113 5 25,5
312 6.240 ,020 3 0 4478. 162, 4316.46 1.000 195.4 1179.0 1175.0 177.9 .2 1.8 .0098 ,110 ,109 5 25.5
313 6,260 ,020 3 0 4362. 156. 4205.84 1.000 195.6 1178.9 1175.0 178.1 .2 1.7 ,0098 ,107 ,107 5 25.5
314 6.280 .020 3 0 4248. 151. 4097.68 1.000 195,8 1178.9 1175.0 178.3 .2 1.7 .0098 .105 .104 5 25.5
315 6.300 .020 3 0 4137. 145. 3992.05 1.000 196.0 1178.8 1175.0 178.5 ,2 1.7 ,0098 .101 I i02 5 25,5
316 6.320 .020 3 0 4029. 140. 3888.65 1.000 196,2 1178.7 1175.0 178.7 .2 1.6 .0098 ,099 .099 5 25.5
317 6.340 ,020 3 0 3923. 135. 3787.84 1.000 196,4 1178.7 1175.0 178.9 .2 1.6 .0098 .097 .097 5 25.5
318 6.360 .020 3 0 3819. 130. 3689.35 1.000 196.6 1178.6 1175.0 179.1 .2 1.6 .0098 .093 .093 5 25.5
319 6.380 .020 3 0 3718. 125. 3593.21 1.000 196.8 1178.5 1175.0 179.3 .2 1.6 .0098 .092 .091 5 25.5
320 6.401l .020 3 0 3620. 120. 3499.53 1.000 197.0 1179.5 1175.0 179.5 .2 1.5 .0098 .088 .090 5 25.5
321 6.420 .020 3 0 3523. 115. 3408.17 1.000 197,1 1178.4 1175.0 179.6 .2 1.5 .0099 .087 .086 5 25.5
322 6.440 ,020 3 0 3430. 111. 3319.27 1.000 197.3 1178.3 1175.0 179.8 .2 1.5 .0098 .085 .085 5 25.5
323 6.460 .020 3 0 3339, 106. 3232,58 1.000 197.5 1178.3 1175.0 180.0 .2 1.5 .0098 .082 ,082 5 25.5
324 6.480 .020 3 0 3250. 101. 3148.12 1.000 197,6 1178.2 1175.0 180.1 .2 1.4 .0098 .080 .080 5 25.5
325 6.500 .020 3 0 3163. 97. 3066.01 1.000 197,8 1178.2 1175.0 180.3 .2 1.4 .0098 .077 .078 5 25.5
326 6.520 ,020 3 0 3079. 93. 2986.25 1.000 197.9 1178.1 1175.0 180.4 ., 1.4 .0098 .076 .075 5 25.5.l.

327 6.540 .020 3 0 2997. 88, 2908.65 1.000 198.1 1178.1 1175.0 180.6 ,1 1.4 .0098 .074 .074 5 25.5
328 6.560 .020 3 0 2918. 84. 2833.30 1.000 198.2 1178.0 1175.0 180.7 .1 1.3 .0098 .072 .073 5 25.5
329 6.580 .020 3 0 2840. 80. 2760.06 1.000 198,4 1177.9 1175.~ 180.9 .1 1.3 .0098 .070 .070 5 25.5

_ 6.600 .020 3 0 2765. 76. 2689.06 1.000 198.5 1177.9 1175.0 181.0 .1 1.3 .0098 .069 .069 5 25.5
6.620 .020 3 0 2693. 72. 2620.24 1.000 198.6 1177.8 1175.0 181.1 .1 1.3 .0098 .066 .066 5 25.5

z 6.640 .020 3 0 2622. 68. 2553.60 1.000 198,8 1177.8 1175.0 181.3 .1 1.3 .0098 .065 .065 5 25.5
333 6.660 .020 3 0 2554. 65. 2488.94 1.000 198.9 1177.7 1175.0 181.4 .1 1.3 .0098 .064 ,064 5 25.5
334 6.680 .020 3 0 2487. 61. 2426.21 1. 000 199.0 1177.7 1175.0 181.5 . i 1 'i .0098 .061 .061 5 25.5.~

335 6.700 ,020 3 0 2423. 58, 2365.58 1.000 199.1 1177. 7 1175.0 181.7 .1 1.2 .0098 .060 ,060 5 25.5
336 6.720 .020 3 0 2361. 54. 2307.00 1.000 199.3 1177.6 1175.0 181.8 .1 1.2 .0098 .059 .059 5 25.5
337 6.740 .020 3 0 2301. 51. 2250.28 1.000 199,4 1177.6 1175.0 181.9 ,1 1.2 .0098 .057 .057 5 25.5
338 6.760 .020 3 0 2243. 48. 2195.55 1.000 199.5 1177.5 1175.0 182.0 .1 1.2 .0098 .056 .055 5 25.5
339 6.780 .020 3 0 2187 • 44. 2142.81 1.000 199,6 1177.5 1175.0 182.1 .1 1.1 .0098 .055 .054 5 25.5
340 6.900 •020 3 0 2133 • 41. 2091.69 1.000 199.7 1177.4 1175.0 182.2 .1 1.1 .0098 .054 .053 5 25.5
341 6.820 .020 3 0 2081. 38. 2042.47 1.000 199.8 1177.4 1175.0 182.3 .1 1.1 .0098 .052 .051 5 25.5
342 6.840 •020 3 0 2030 • 35. 1995.13 1.000 199.9 1177.4 1175.0 182.4 .1 1.1 .0098 .051 .050 5 25.5
343 6.860 .020 3 0 1982. 33. 1949.35 l.000 200,0 1177.3 1175.0 182.5 .1 1.1 .0098 .050 .049 5 25.5
344 6.880 .020 3 0 1935. 30. 1905.41 1.000 200.1 1177.3 1175.0 182.6 .1 1.1 .0098 .049 .048 5 25.5
345 6.900 .020 3 0 1890. 27. 1862.95 1.000 200.2 1177.3 1175.0 182.7 .1 1.0 .0098 .047 .048 5 25.5
346 6.920 .020 3 0 1847• 25. 1822.27 1.000 200.3 1177.2 1175.0 182.8 .1 1.0 .0098 .046 .047 5 25.5
347 6.940 .020 3 0 . 1805• 22. 1783.20 1.000 200.4 1177.2 1175.0 182.9 .1 1.0 .0098 .045 .045 5 25.5
348 6.960 •020 3 0 1765• 20. 1745.57 1. 000 200.5 1177.2 1175.0 183.0 .1 1.0 .0098 .044 .044 5 25.5
349 6.980 •020 3 0 1727. 17 . 1709.34 1.000 200.5 1177.1 1175.0 183.1 .1 1.0 .0098 .043 .043 5 25,5
350 7.000 •020 3 0 1690 • 15. 1674.80 1.000 200.6 1177.1 1175.0 183.1 .1 1.0 .0098 .042 .042 5 25.5
351 7.020 .020 3 0 1654. 13. 1641.49 1.000 200.7 1177.1 1175.0 183.2 .1 1.0 .0098 .042 ,042 5 25,S
352 7.040 .020 3 0 1620. 11. 1609.67 1.000 200.8 1177.0 1175.0 183.3 .1 1.0 .0098 .041 .041 5 25.5
353 7.060 .020 3 0 1588. 9. 1579.18 1.000 200.9 1177.0 1175.0 183.4 .1 .9 .0098 .040 ,040 5 25.5
354 7.080 .020 3 0 1557 • 7. 1549.99 1.000 201.0 1177.0 1175.0 183.5 .1 .9 .0098 .039 .039 5 25.5
355 7.100 •020 3 U 1527 • 5. 1522.11 1.000 2ul.U 1177.u 1175.0 183.5 .1 .9 .0098 .03'1 .038 5 25.5t 7.120 .020 3 0 1498. 3• 1495.35 1.000 201.1 1176.9 1175.0 183.6 .1 .9 .0098 .038 .038 5 25.5

7.140 .020 3 0 1471. 1. 1469.71 1.000 201.2 1176.9 1175.0 1B3.7 ,1 .9 .0098 .037 .037 5 25.5
lj 7.160 •020 3 0 1445. O• 1445.32 1.000 201.3 1176.9 1175.0 183.9 .1 ,9 .0098 .036 .036 5 25.5

359 7.180 •020 3 0 1422 • O. 1422.01 1.000 201.3 1176.9 1175.0 183.9 .1 .9 .0098 .036 .036 5 25.5
360 7.200 •020 3 0 1400 • O. 1399.65 1.000 201.4 1176.9 1175.0 183.9 .1 .9 .0098 .036 .036 5 25.5
361 7.220 •020 3 0 1378 . O. 1378.36 1.000 201.5 1176.8 1175.0 184.0 .1 .9 .u098 .035 .035 5 25.5



I T DTH KG KC GTOT GTS GB SUB 8T HY HC 80 ppp HP ~ DH OHH KIT ALG
362 7.240 .020 3 0 1358. O. 1357.83 1.000 201 ,5 1176.8 1175.0 184.0 .1 .9 .0098 .034 .034 5 25.5
363 7.260 .020 3 0 1338. O. 1338.36 1.000 201.6 1176.8 1175.0 184.1 .1 .9 .0098 .034 .034 5 25.5
364 7.280 .020 3 0 1320. O. 1319.63 1.000 201.7 1176.8 1175.0 184.2 .1 .8 .0098 .033 .033 5 25.5
365 7.300 .020 3 0 1302. O. 1301.79 1.000 201.7 1176.8 1175.0 184.2 .1 .8 .0098 .033 .033 5 25.5

t 7.320 .020 3 0 1285. O. 1284.70 1. 000 201.8 1176.7 1175.0 184.3 .1 .8 .0098 .033 .032 5 25.5
7.340 .020 3 0 1268. O. 1268.47 1. 000 201.9 1176.7 1175.0 184.4 .1 .8 .0098 .032 .032 5 25.5
7.360 .020 3 0 1253. O. 1252.83 1.000 201.9 1176.7 1175.0 184.4 .1 .8 .0098 .032 .032 5 25.5

369 7.380 .020 3 0 1238. O. 1238.05 1.000 202.0 1176.7 1175.0 184.5 .1 .8 .0098 .032 .032 5 25.5
370 7.400 .020 3 0 1224. O. 1223.83 1.000 202.1 1176.7 1175.0 184.6 .1 .8 .0098 .030 .031 5 25.5
371 7.420 .020 3 0 1210. O. 1210.33 1.000 202.1 1176.7 1175.0 184.6 .1 .8 .0098 .030 .031 5 25.5
372 7.440 .020 3 0 1198. O. 1197.53 1.000 202.2 1176.7 1175.0 184.7 .1 .8 .0098 .030 .031 5 25.5
373 7.460 .020 3 0 1185. O. 1185.29 1.000 202.2 1176.7 1175.0 184.7 .1 .8 .0098 .030 .029 5 25.5
374 7.480 .020 3 0 1174. O. 1173.60 1.000 202.3 1176.6 1175.0 184.8 .1 .8 .0098 .029 .029 5 25.5
37c 7.500 .020 3 0 1162. O. 1162.47 1.000 202.4 1176.6 1175.0 184.9 .1 .8 .0098 .029 O'iQ 5 25.5.,J . -,
376 7.520 .020 3 0 1152. O. 1151.88 1.000 202.4 1176.6 1175.0 184.9 .1 .8 .0098 .029 .029 5 25.5
377 7.540 .020 3 0 1142. O. 1141.85 1.000 202.5 1176.6 1175.0 185.0 .1 .8 .0098 .029 .028 5 25.5
378 7.560 •020 3 0 1132. O• 1132.21 1.000 202.5 1176.6 1175.0 185.0 .1 .8 .0098 .028 .028 5 25.5
379 7.580 .020 3 0 1123. O. 1123.11 1.000 202.6 1176.6 1175.0 185.1 .1 .8 .0098 .028 .028 5 25.5
380 7.600 .020 3 0 1115. O. i114.55 1. 000 202.6 1176.6 i175.0 185.2 .1 .8 .0098 .028 .028 5 25.5
381 7.620 .020 3 0 1106. O. 1106.27 1.000 202.7 1176.6 1175.0 185.2 .1 .8 .0098 .028 .028 5 25.5
382 7.640 .020 3 0 1099, O. 1098.51 1.000 202.8 1176.6 1175.0 185.3 .1 .8 .0098 .028 .027 5 25.5
383 7.660 .020 3 0 1091. O. 1091.02 1.000 202.8 1176.6 1175.0 185.3 .1 .7 .0098 .027 .027 5 25.5
3B4 7.680 .020 3 0 1084. O. 1083.92 1.000 202.9 1176.6 1175.0 185.4 .1 .7 .0098 .027 .027 5 25.5
385 7.700 .020 3 0 1077 . O. 1077 .21 1.000 202.9 1176.6 1175.0 185.4 .1 .7 .0098 .027 .027 5 25.5
386 7.720 .020 3 0 1071. O. 1070.90 1.000 203.0 1176.5 1175.0 185.5 .1 .7 .0098 .027 .027 5 25.5
387 7.740 .020 3 0 1065. O. 1064.B6 1.000 203.0 1176.5 1175.0 185.5 .1 .7 .0098 .027 .027 5 25.5
38B 7.760 .020 3 0 1059. O. 1059.07 1.000 203.1 1176.5 1175.0 185.6 .1 .7 .0098 .027 .027 5 25.5
389 7.780 .020 3 0 1054. O. 1053.67 1.000 203.1 1176.5 1175.0 185.6 .1

., .0098 .027 .026 5 25.5,{

JYU 7.800 .020 3 ,0 1049. O. 1048.53 1.000 203.2 1176.5 1175.0 185.7 .1 .7 .OU98 .026 .026 5 25.5t 7.810 .020 3 0 1044. O. 1043.64 1.000 203.2 1176.5 1175.0 185.7 .1 .7- .0098 .026 .026 5 25.5
7.840 .020 3 0 1039. O. 1039.01 1.000 203.3 1176.5 1175.0 185.8 .1 .7 .0098 .026 .026 5 25.5

. J 7.860 .020 3 0 1035. O. 1034.51 1.000 203.3 1176.5 1175.0 185.9 .1 .7 .0098 .026 .026 5 25.5
394 7.880 .020 3 0 1030. O. 1030.39 1.000 203.4 1176.5 1175.0 ·185.9 .1 .7 ;0098 .026 .026 5 25.5
395 7.900 . •020 3 0 1026. O. 1026.40 1.000 203.4 1176.5 1175.0 186.0 .1 .7 .009~ .026 .026 5 25.5
396 7.920 .020 3 0 1023. O. 1022.66 1.000 203.5 1176.5 1175.0 186.0 .1 .7 .0098 .u26 .026 5 25.5
397 7.940 .020 3 0 1019. O. 1019.06 1.000 203.5 1176.5 1175.0 186.1 .1 .7 .0098 .026 .026 5 25.5
398 7.960 .020 3 0 1016. O. 1015.71 1.000 203.6 1176.5 1175.0 186.1 .1 .7 .0098 .026 .026 5 25.5
399 7.980 .020 3 0 1012. O. 1012.48 1.000 203.6 1176.5 1175.0 186.2 .1 .7 .0098 .026 .025 5 25.5
400 8.000 .020 3 0 1009. O. 1009.38 1.000 203.7 1176.5 1175.0 186.2 .1 .7 .0098 .026 .025 5 25.5

KIT= 0 1= 401 T= 8.02

TF= .08 GTF= 1638. TP= 3.16 GP= 17299. TRS= 3.10 T8= .06
BRD= 18.3 BRW= 203.7 HU=1193.3 HY=1176.5 HC=1175.0 AL6=25.500 GO= ~6.0701

2= .48 TFH= 3.43 80= 186.2 TF!= .00

OTiME***** 4015.0 7015.0 10015.0 13015.0 16015.0 19015.0 22015.0 25015.0 28015.0 31015.0
.080. *
•120. *

~
O. *
O. *

• 40. *
.280. * .
•320. *
.360. .*
.400. . *
.440. . *

OISCWlRGE
1841.
2179 .
2528.
2877 .
3221 •
3559.
3889•
4210.
4523 •
4828 •
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3.0BO.
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I

I •

I •
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*
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7479.
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7933.
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6572.
6774.
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't164.
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9535.
9713.
9866.

10055.
10696 •
10831.
10972.
11119.
11272.
11431.
11591.
11752.
11914.
12076.
12239.
12402.
12566.
12731.
12895.
13060.
13225 .
13390 .
13555•
13719.
13884.
14048.
14211.
14373.
14535.
14696.
14855.
15013.
15169.
15324.
15477.
15628.
15777.
15923.
16066.
16206•
16343.
16477 •
16607.
16734.
16856.
16974.
17087.
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3.200.
3.240.
3.280.
3.320.
3.360.

•~~.
quo

3.480.
3.520.
3.560.
3.600.
3.640.
3.680.
3.720.
3.760.
3.800.
3.840.
3.880.
3.920.
3.960.
4.000.
4.040.
4.080.
4.120.
4.160.
4.200.
4.240.
4.280.
4.320.
4.360.e o.

40.
4.480.
4.520.
4.560.
4.600.
4.640.
4.680.
4.720.
4.760.
4.800.
4.840.
4.880.
4.920.
4.960.
5.000.
5.040.
5.080.
5.120.
5.160.
5.200.
5.240.
5.280.
5.320.
5.360.

•
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5.720.

*
I

*
*

*

*
*

*
I

*. *

*
*

I.
I •
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*
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111Y6.

17299.
173'17 •
17490.
17577 .
17658.
17732.
17800.
17860.

17914.
17960.
17998.
18027.
18048.
18060.
18061.
18051.
18032.
18003.
li963.
17912.
17849.
17775.
17690.
17596.
1i49i.
17377 .
17252.
17117.
16972.
16815.
16649."
16471.
16282.
16083.
i5872.
15651.
15419.
15230.
15080.
14922.
14757.
14583.
14403.
14214.
14018.
13815.
13603.
13382•
13155.
12920.
12679.
12431.
12176.
11911 .
11638.
11357 •
11 066.
10766.
10456.
10i3i.
9809.
9468.
9113.
8746.
:3382.



w. lOU. l:lULJ.

7677 .
7337 •
7006.
6683.
6370.
6067,
5777.
5497.
5227.
4967.
4718.
4478.
4248 .
4029.
38i9.
3620.
3430.
3250.
30n.
29i8.
2765.
2622.
2487.
2361.
2243.
2i33.
2030.
1935.
1847.
1765.
1690.
i620.
1557.
1498.
1445.
i400.
1358.
1320.
1285.
1253.
1224.
1198.
1174.
1152.
1132.
1115.
10:19 •
1084.
107i.
1059.
1049.
1039.
1030.
1023.
1016.
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7.360.*
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7.440.*
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7.560*
7.600*
7.640*
7.680*
7.720*
7.760*
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7.840*
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7.960*
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5.840.
5.880.
5.920.
5.960.
6.000.

•~.
u.

6.120.
6. i60.
6.200.
6.240.
6.280.
6.320.
6.360.
6.400.
6.440.
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6.560.
6.600.
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6.720.
6.760.
6.800.
6.840.
6.880.
6.920.
6.960.

•
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BRE4CH MGDEL, MiCRO~JERSI~~: 1/87

•
~~i~ ;n;i ~iC; H~ :~~;jj,~& C:i~ ':U·i • .::rl
.t ..· ,H"I-""1- ... ,1 .......,11\,..: t ..'1.,1 0 . ,... ~

Ml= li90.8v riG= 1193.33 M'= 1175.00

FILE: SB6TOP.STH

HPl= ii76.iO HSP=

230CT90

1176.90

'~QIN(l ."1 ,1=~ ,8)
~.,.. .09 16.07 8.86 5.33 2.58 2.34 ".•03 .00,:.j t.

<TIN,: ; 'j 1=1 Q',
I ,......

.UO .50 1.UO 1.50 3.50 5.5D 15 .50 .00

(RSA( ; :; ;=1 ::: I. I . ·,'"'
i 31 7.00 967 .DO ~."'..•. .GO 50u .UO 350 .Olj 250 .00 i33,00 .00/ L,.j

(HSA(l) ,1=1 ,8)
ii93.50 i191.50 i189.5u 1187.50 ii85.50 1183.50 1181.50 iji5.00

ZU= 3.00 ZD= 2.00 ZC= .00 PuRl~ .00 GL= .00 GS= .00 (1M?: .00

D50C= .00 PORC= .00 l~,'!C= .O!j, CNC= .0000 AF?C= .00 COtiC= .u UNFCC= un

u5DS: .18 PORS= .33 ~~S=125,60 eNS: .GDou AFRS= 39.uD COHS: IGu.u L~FCS= 10.00

8R= 1..0D i~C= 12.0 CRL= 52BO.0 ~~'1= 2i.OO Vi/= 5280.0 [:-~/!:: .f345D D50DF= .00 L~~'lFCDF= .uD

D'~ ,.020 DBG= .001 H= .1000 TEH= i5.5 ERR= .1u rP"T:: 'j ij TFR= j .0... ... v

• (SPQ(I) 1=1 Q'j,. ·,w,

•LI!J 230.00 470.00 700.00 900 .00 10ao.00 121u .00 1:350 .00

(SPH(l) i=i ~:: \," ·p'"

,00 ~lijU 5.40 1140 9.40 11 .41) 13.40 15.40

CR~= 5280. 8M:: 34. AFR= 39.uu 3D:: 16.4 Z= ,48

AFR= 39.0 TH1= 64.50 -H1= 6.68 THZ: 51.75 HZ: 22.93 TH3= 45.38 H3= 78.83

T DIH ~,b KC 9101 QT:3 GB SUB 81 Iff He l'". ... ppp HP u'ii :".11 .... ::11 KIT ALG~u tl:1 LiMM

51 ,020 .020 <I G 6?O1 · 1216. 5685.29 1.uuu 14.8 1j 90.4 1175.0 1<1.B 1l84.3 iD.7 .009S · 23 1124
52 .040 .020 4 0 6982. 12i5. 5766.46 1.000 14.9 11 $'0.4 i175.0 14.9 1184.4 iD.! .uu'?8 'j ~

.1 Ll· ";'4

53 .060 .020 4 U 7061 1214. 5B46.4Y j .000 15.0 li90.4 1175.0 is.G 1184.4 10.7 •0098 ' -. .11911'

• i .080 .020 4 0 7139 1213. 5925.44 1,000 1511 i 190,:3 1175.0 15. j 'DJ - 10.6 ,0098 ~ , .,
1117· 1 ..... I'~ • jj!

1.iOu .020 4 0 7216. i212. 6003.29 1.000 i5.3 1190.3 It ---, 15. :3 1184.5 10.6 .0093 .116 .116 .0...... {Ott)

56 .. i 20 .020 4 0 729i · 1211. 6080.05 1.000 15.4 i 1:10.3 1175,0 15.4 i 184.6 10,5 .0098 .114 .114 .0
57 1.140 .020 4 0 7366. 1210. 6155.75 1.000 15.5 11'10.3 l1i5,O 15.5 1184.6 10.5 ,00'18 .i12 ,112 .0
sa 1.160 .020 4 0 7440. pil9 ~ .-, ..... '.. ,! i .OGO 15.6 1t '-'ii '~ 1175.0 i5.6 1184.7 10.4 .0098 .110 .110 .0_"I.' • OL·jU .'i't 4 'v .....·
59 1.180 .020 4 0 7512. 1208. 6304.05 1.000 :e ~ 11)'0.3 7"' ij 15.i Ha4.7 10.4 .00;8 .10S ,108 .01...!, " I.J.V

60 i .200 .020 4 0 7584 • 1207. 6376.62 1.000 15.8 1190.3 75.0 15.ij 1184,8 iO ,4 .0098 .107 .107 .0



2 25.5

1 25.5

1 25.5

j 25.5

, '-Ii ::
1 L'J.J

i 2515

1 25.5

1 25.5

i 25.5

i 25.5

i 25,5

i 25.5

.i}

i 25.5

1 25.5

1 25.5

1 2515

1 25.5

1 2515

2 2515

j ;;:j.:J

1 25.5

1 25.5

2 2515

1 25.5

1 25.5

2 25.5

2 25.5

2 25.5

1 25.5
1 2515

2 25.5

1 25,5

1 25.5

i 25.5
1 25.5

2 25.5

1 25,5

1 25.5

1 1*.- -

1 LJ.J

2 25.5

1 25.5

1 25.5

1 25.5

.167

.000

.186

.21 i

.18'1

.219

.202

.203

.204

.221

.205

.230

.233

.234

.235

.236

.237

119:3

,~23

......,

.lU0

.2ie

~ ."..-.
• i O·j

.214

.2i?

.229

.23'1

.240

.24i

.244

1232

~..~. :

.LLa

.LDi

.20B
1209

.201

.22D

.243

.224

.202

.193

.219

.208

.189

.20'1

.lE3

.22i

,203
.204
.205

.223

.210

1186

.uOO

.243

.LiS

.222

.22u

.232

.224

.L.j/

.216

.233

.235

.236

.240

.217

.230

.241

.239

.242

.229

121 i

.207

.225

.227

.201

.214

.L33

.244

1.8 .0098

'ilt. .0098
9.2 10098

9.8 .llG98

9.5 .0098

9.u .0098

9.9 .0098

i.8 .0098

9.5 .0098
9.4 .0098

B.7 .G098

8.8 .009:3

1.7 .0098
7.7 .0098
7.6 .0098
t.O .oui8
7.5 .0098

8..3 .00$;3
8.2 .0098
8.2 .0098
8.1 .0098
8.1 .0098
8.0 .0098
8.0 .0098
7.9 .0098
7.9 .00%

8.6 .0098
8.6 .0098
8.5 .0098
8.5 .Oli98
8.4 .0093
8.3 .0018

10.0 .0098
1v 10 .v098

10.0 .0098
1010 .0098
10.0 .0098

::
.,J

.4

.5

::
• ~I

.4

145. 4.

14

.4

.4

.lJ 10 I i .0098

.5

.4

.4

.5

.5

.
.'1

.5

.5

.:i

.5

.5.

.u

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.5

.5

.4

.4

.4

.5

.4

.5

.5

p;; HP Qi1 DH DHH KIT ALB
i84.9 10. .0098 . u5 . u5
184.9 lu. .0098 . u3 . 04
i85.u 10. .u09:3 . 02 . 02

i5.9
80

16. i

23.7

19.2

28.0

27.1

25.0

26,:3

L5.4

22.9

2u.D

24.5

21.2
21.6

20.8

28, ~i

291;3

22.5

~ ....
LL.L!

135.

2i.6

20.4

26.7

16.0

18.5

30.3

He
1175.0
11 75. 0
1175.0

1.372
5.0 158.5

.0164 1.3600

10. i 1190.

33.9 1190.1 1175.0 16.4

BT HY
15.9 1190.
16.0 1190.

34.2 1190.1 1175.0 10.1

42.9 liS?! ii75.u

36.7 119D.0 1175.0
37.1 119u.0 1175.0

40.4 li89.8 ii7S.D

.032

39.5 i18Y.Y 1175.0
31.9 1189.8 ii7S.u

52.4 1189.2 1175.0 34.~

43.7 1189.7 1175.0

40.8 1181.8 i175.0
41.2 1189.8 1175.0
41.6 1189.8 1175.u

43.3 1189.7 i175.D

42.D 1189.7 1175.0'
42.5 1189.7 1175.0

37.5 1190.0 1175.0
37.9 1189.9 1175.0
38.3 1189.9 1175.0
38.7 1189.9 1175.4
39.1 1189.9 1175.0

46.8 1189.5 1175.u
47,3 1189.5 1175.0
47.7 1189.5 i175.G

36.0 1190.0 1175.0
36.4 1190.0 1175.0

51.9 ilB9.2 il7S.ll 3~.4

48.2 ii89.4 1j75.0 30.7
48.7 1189.4 li75.u 31.2
49.1 1189.4 1175.0 31.6
49.6 1189.4 1175.0 32.1
50.0 1189.3 1175.0 32.6
50.5 1189.3 1175.0 33.0
51.0 1189.3 1175.u 33.5
51.4 1189.3 1175.0 34.0

44.2 liB9.o 1175.0
44.6 1189.6 1175.0
45.1 1189.6 1175.0
45.5 1189.6 1175.u
45.9 1189.6 1175.0
46.4 1189.5 1175.0

52.9 1189.2 1175.0 35.4
53.4 l1B1.2 1175.0 35.9
53.8 1189.1 1175.0 36.4
54.31189.1 1175.0 36.8
54.8 1189.1 1175.0 37.3
55.3 1189.1 1175.0 37.8
55.8 1189.0 1175.0 38.3

7618.78 1.000
7664.12 1.uuO

;?2ii .~4 i. 000

7710.31 LOOO

9:511.3i 1.000

7804.96 1.000
7852.48 1.000

8781.3:3 1.000

6656.80 1.00G 16.2 1190. 1175.0 16.2 1185.0 lu. .uDj'2 .00
67~4.38 1.000 16.3 1190. 1175.0 16.3 1185.1 10. .0098 . 99

7757.36 i.OOO

7947.48 i.DOO

7574.27 1.DuD

GB SUB
6448.17 1. 000
6518.72 1.000
6588.27 1.000

84015.29 1.Ltt)[!

8Sf2.80 1.000

7403.91 1.000 34.6 1190.1 1175 1 0 1/.1

7445,:j51.0DO 34,'? 1190.i 1175.0 i714
7487.43i.DOv 35.3 1190.1 ii7S.u 17.8
7530.45 1.000 35.6 lifO.! li75.0 18.1

8231.57 1.000
8278.79 1.VOO
8325.80 1.000

8419.49 i.OGO

9147.13 i.QOO
919D.37 1.000

7995.[!7 1.000
8042.51 1.000
8&89.921.00[1
8137.18 i.OOO
8184.40 1.000

8559.29 1.000
8605.60 1. 000
8651. 86 1. 000
8697.91 1.000
8743.75 1. 000

9234.37 l.GDO

8834.80 l. GuO
88au.uZ i .000
8925.11 1.000
8969.91 1. 000
9014.58 1.000
9059.08 1.000
9103.21 1.000

9320.43 1.000
9362.96 1.00G
9405.20 L 000
9447.13 1.000
9488.74 1.000
9530.01 1.000
9570.75 1. 000

7323.08 i .DuD

5584. 9964.
5.0 26.5 3.1

10.2 5iC9.9

aTS

".I ~..,

II i l.

1180.

119/.
1198.

i 17i .

1188.

ii5'3 .

1145.

; i"""1" OL..

1187.

1170.
1169.
ii67.

1182.

1140.

i 181.

1205.
1204.

1183,

1133.

1i40.

6.7
1200.
119'1.

i17~.

1173 .

1i 75.

1i79.
1178.

1192 .
1171.
1189 •

1184.

1195.
1194.

1166.
1164.
1163.

1j 30.
1128.

1143.
1142.

1156.

1160.
1159.
1157.

1154.
1153.
1151.
1150.
1148.

1138.
1137.
1135.

4380.
.0095

7654.

7793.
7724.

GTOT

;361.

"'"..,..,
"t 1/ i' •

9499.

9038.

9269 .

9725.

8767.
8811.
8855.
8900.
8946 .

9407 .
9453.

9635.

9085.
9131 .

9315.

9680.
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9945.

9084 .

9809.
'1878.

9327.

9502.

,-" ...,...., ....
7-'J.J.

9281.

9185.
9135.

9373.

9460 •
'1417 •

i i429 I

1D739.

10332.

11128.

10793 t

11702 I

11039 .

1u684.

10012.

102711.
10207.
10143.
10078 .

11684 .
11664.
11643 .
11620.

114% •
11460.

10625.
10571.
10513.
10454.
10394 .

11211.
11170.

11326.
11289.
i i251 .

11396.

10992.
10945.
10895.
10845.

11736.

115i2 •
11546.

.020 3 0

.020 3 0

.no 3 0

.020 :3 0

.020 3 U

.020 3 ij

.D211 3 U

.020 3 Ii

.020 3 0

.020 3 0

.020 3 D

.020 3 0

.020 3 0

.ULU 3 U

.020 3 0

.020 :3 U

.020 3 0

.020 3 0

.020 3 0

.020 3 0

•020 3 lJ
.020 3 0
.020 :3 0
.020 .3 I]

.020 :3 0

.020 3 (I

.020 3 I}

.020 3 0

.020 3 0

3.680 .D20 3 0

4.100
4.120
4.140
4.160
4.180
4.200

239 4.780

236 4.720
237 4.740

212 4.240

238 4.760

240 4.800
241 4 r82 ij

189 3.7BO

226 4.520
227 4.54ti

185 3.700
186 3.ni}

187 3.740
188 3.760

190 3. 80G .020 3 0
Iii 3.820 .020 3 0
1'12 3.84D .u2D 3 U
193 3.860 1020 3 0
1'14 3.880 .020 3 0
195 3.90u .020 3 0
196 3.920 .020 3 0
19i 3. '14(1 1020 3 Q

198 3.960 .020 3 0
199 3.980 .020 3 0
200 4.000 .020 3 0
201 4.02u .020:3 0
202 4.040 .020 3 0
203 4.060 .020 3 0

225 4.500 .020 3 0

T DTH KG KC
3.640 .020 3 Q

3.660 .020:3 0

224 4.480 .020 3 0

222 4.440 .02D 3 0
~~j 4.460 .020 3 0

213 4.260 .020 3 0
214 4.280 .020:3 0
215 4.300 .u20 3 0
216 4.320 .020:3 0
217 4.340 .u20 3 0
218 4.360 .020 3 0
219 4.380 .020:3 0
220 4.400 .020 3 0
221 4.420 .020 3 0

228 4.560
229 4.580
230 4.600
231 4.620
252 4.640

•
j'~~ ::~~~

4.700

2iJ5
206

•210



C' ........ -
.,j LO.:
5 25.5

5 25.5

5 25.5

5 25.5

5 25.5
5 25.5
5 25,5

5 25.5
5 25.5

5 25.5

5 25.5

5 25.5
5 25.5

5 25.5
5 25.5
5 25.5

.il8

li74 5 25.5
li73 5 25,5

1'~'~
I .

t 135
.133

.112

.178 5 25.5

.1// 5 25.5

. i28

.161 5 25.5

.184 5 25.5

.195 5 25.5

.185 5 25,5

1169 5 25,5

.2DQ 1 25.5

.i98 i 25.5

.201 2 25.5

.19i525.5

.190 5 25,5
,189 5 25.5

.170 5 25.5

.182 5 25.5

.1 n 5 25.5

.126

.145 5 25.5

.142 5 25,5

.111

.109

.107

.105

.103

.156 5 25.5

.154 5 25.5

.152 5 25.5

.150 5 25.5

.147 5 25.5

1122
.120

.188 5 25.5

.194 5 25.5

.. 124

: :/
.11:jC

.1 i 7

.i62

j .••.~
• .J'IJ

.i22

ti82
1 i81

.161
· i 59

.135

~ rtC'
117·,)

.15'0

.120

.183

.115

.130

· i37

.169

.156

.LUi

.140

,153
,152
.150
.147
.145
·i42

.108

.106

.126

.124

.128

.194
· i 9:3

.178

.177
· i 74
.173
.172

.198

.196

.189

.187

.186

•iOS
.103

.1iO

2.";' .0098
2.t .uu;E:

3.1 .. 00't8

2.9 .0098

2.8 .0098

3.3 .0098

3. i .0098

3.0 .!}098

3.3 .0098
3.:3 .0098

3.D .0098

2.4 .0098
2,4 .0098
2.4 .OU98
2.3 .0098

:3.G .0098

3.2 1005'8
3.2 .0098
3.2 .0098

3.4 .0098
3.3 .oon

2.9 .0uYB

2.7 .0098
2.7 .0098

2.3 .0098
2.2 ,0098
2.2 .0098
2.2 .0098
2.2 .0098
2.1 .0098

:3.4 .0098
:3,4 .00:18

2.6 .0098
2.6 .olin
2.6 .0098
2.6 .0098
L.5 .0098
2.5 .OU98
2.5 .0098
2.4 .0098

2.8 .0098
2.8 .0098

3.1 .0098

3.2 .0098

HP Cr~~ UH DHH Kl! ALG
3.7 .0098 .214 1214 l 25.5
3.7 .0098 .212 .~lL 1 25.5
3.6 10098 .212 .212 1 2515
3.6 .0092 .21D .LlU i 25.5

3.5 .Wi8
3.4 .00;8

3.5 .UUYS .205 .205 1 25.5
3.5 .0098 .2D4 1203 i 25.5
3.5 .0098 .202 .202 i 25.5

3.1 .0098

3.6 .OU98 .208 .2G8 2 25.5
:3.6 ,0098 .207 .2u6 1 25.5

.'.
• J

•.j

..
• '1

13

.)...;

.~

.j...

.3

.2

.3

.3

.2

.3

.3

.4

.3

.3

.4

.4

.3

.3

.3

.4

.4

.3

.3

.2

.2

.2

.4

.4

.2
.2

.3

.3

.3

.2

.'.'1

.4

.4

.4

.4

.4

.4

.4

.4

.4

.2

.4

,4
.4

.4

.4

.4

.4

ppp

i3i.5 i181.9 i175.0 114.0

i30.Y 1182.1 li7S.D 113.4

133.4 1181.5 1175.0 115.'?

138.0 1180.1 1175.0 120.5
138.2 1180.1 1175.0 120.7
138.4 1180.0 1175.0 120.9
138.6 1179.9 1175,0 121.1

137.7 i18u.L iI/S.G 120.3

13D,5 1182.1 i175.0 ii3.u

i29,5 1182.3 ii75.u 112.0
129.8 1182.3 1175.0 112.4
130.2 1182.2 1175.u liL.!

131.2 1182.0 ii75.0 113.7

127.7 1182.7 i175.0 1iu.L
128.1 1182.6 1175.0 110.6
128.4 1182.5 1175.u 111.0
128.8 1182.5 1175.0 111.3
129.2 1182.4 ii75.0 111.7

133.7 1181,4 1175.0 116.2
134.0 118i.3 1175.0 116.5
134.2 1181.3 1175.0 116,8
1:34.5 1181.2 1175.0 117.0
134.8 1181.1 1175.0 117.3
135.1 1181,0 1175.0 117.6
135.3 1180.9 1175.0 117.9
135.6 1180.9 1175.0 118.1
135.9 1180.8 1175.0 118.4
136.1 1180.7 1175.0 118.6
136.4 1180.6 1175.0 118.9
136.6 1180.6 1175.0 119.1
136.8 1180.5 1175.0 119.4
137.1 1180.4 1175.0 119.6
137.3 1180.3 1175.0 119.8
137.5 1180.3 1175.0 120.0

131.8 1181.9 1175.0 114.4
132.2 1181. 8 1175.0 114,7
132 ,5 1181. 7 1175.0 115.G
132.8 1181.6 1175.0 115.3
133.1 1181.6 1175.0 115,6

125.5 1183.0 1175.0 108.0
125,8 1183.0 1175.0 108.4
i26.2 1182.9 1175.0 108.7
i26.6 1182.9 i175.0 109.1
127.0 1182.8 1175.0 109.5
127.4 1182.7 1175.0 109.9

78715.47 1.000 i2315 1183.3 1175.0 106.0

4433.54 1.000

4266. j5 1.000
4183.70 1,000
4101.93 1.000
4020.85 1.000

4603.38 i.GOO
4518.06 1.000

7SLO.30 1.000 123.9 1183.3 1175.0 i06.4
7764.28 i .0vD 124,3 1183.2 ili5.U iDo.S
77uo.3il.uOO i24.1 li83.2 1i75.0 107.2
7647.57 1.000 125.1 1183.i 1175.0 i07.6

4349.431.GOO

4776.051.00G
4689.33 1. 000

4863.22 1.000

7526.55 1.000
7464.23 1. 000
7400.83 1.000
7336.20 1.000
7270.68 1. 000

0623.60 1.000

7587.52 i .uGO

6544.86 1. 000
6464.74 1.000
6383.11 1.000
6299,99 1.000
6215.25 1.000
6128.74 1.000
6040.35 1.000
5'950.08 1.000
5858.18 1.000
5765.51 1.000
5673.27 1. 000
5581.31 1.000
5489.82 1.000
5398.81 1.000
5308.30 1.000
5218.15 1.000
5128.54 1.000
5039,64 1. 000
4951.! 4 1. 000

6700.60 i.GOO

u8 SUB 1::1 HY He I::U
8377.83 1.000 119.4 llB3.'? 1175.0 10L9
8331.65 1.000 119,8 1183.9 i175.v 102.3
8284.87 1.000 120.2 1183.8 ii75.0 i02.7
8~36.YB 1.uuu 120.0 iiB3.7 1175.0 103.1
8i88.33 i .000 i2i.v 1123.7 1175.D 103.6
8138.72 1.000 i2i.5 1183.6 1i7S.0 104.0
8088.20 1.01}0 121.9 1183.6 1175.0 104.4
8036.78 1.000 122.3 1183.5 1175.0 104.8
7984.30 1.000 122.7 1183.5 li75.u 105.2
7930.94 1.000 123.1 1183.4 1175.0 105.6

7203.72 1.000
7135.57 1.000
7066.41 1.000
6995.69 1.000
6924.01 1.000
6850.81 1.000
6776.34 1.000

3891

441 .

268.

232,

....... :
jOi.

282.
275.

246.
?~Q,-WI.

5i3,

590,

297.

260 .
253.

290.

327.
320.
312.
305,

335.

373.

419.

350.

ifjd •

491.

434.

448.

520.

576.

GTS

506.

365,
358.

412.
404.
397.

455 .

570.
563.

549.
542.
535.

426.

655.

483.
476 .
468.
462.

616.
610.
6D3.

649,
642.
636.

528.

556.

5i7.

629.
623.

:342.

4793,

'··l~eo ,'.

9033.

85881

6540.

7:327.

4886 .

834i.

4701.
4610.

5B47.

821D.

4519.
4430,
4341.
4253.

GiuT

5073.
4979,

7162,
7078,

7245.

5749 •
5651,
5553,
5456.
5359 .
5263.
5168.

7936 .
7864.
7791 •
7717
I I ~: I

764L

6445.

7565.
7487.
7407,

8873.
8927.

6347.

8006.

8:180.

8466.

6247,
6146.
6046.
5947,

8818.
8762.
8705.
8647,

8143,
8075.

6726 •
6634,

8404.

8528.

U• 'iIi ':l il
....... w v

.020 3 0

,020 j D

•D2D 3 0

•D20 3 U

.020 3 0

.020 3 il

.020 3 0

.020 3 0

.020 3 0

.020 3 0

,020 3 0
.02L! :3 D
.020 3 0

•020 3 0
.020 :3 I]

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0
•020 :3 0

.020 :3 0

.020 3 0

.020 3 0

.020 :3 O·

.020 .3 D

.020 3 0

.020 j 0

.020 :3 0

.020 3 0

.020 3 ,J

.020 3 0

.020 3 0

lu2u 3 0
.020 3 0
.020 3 0
•020 3 0
.020 3 U

.020 3 0

.020 3 0

.020 3 0
•020 3 0
.020 3 0

4.880
4.900

301 0.020

265 5.300
264 5.280

275 5.500

273 5.460

281 5.620
Li32 5.640

287 5.740
288 5.760
289 5.780
290 5.800
291 5.820
292 5.840

284 5.680
285 5.700
286 5-,720

274 5.480

266 5.320

257 5.140
258 5.1150
259 5.i80
260 5.200
261 5.220
262 5.240
263 5.260

:76 5.328

243 4.86u ,u20 3 0

255 511UB .020 3 0

251 5.020 .020:3 0

277 5.540 .020:3 0
278 5.560 .020:3 0
279 5.580 .020 3 0
280 5.600 .020 3 0

2~7 4.948 .02u 3 0
248 4.960 .020 3 0
249 4.980 .020 3 0
250 5.000 .020 3 G

252 5.040 .u2D 3 0
253 5.060 .02D 3 0
254 5.080 .020 3 0

256 5.12D ,u2D 3 0

I T DTH KG KC
242 4.:340 .020 3 0

293 5.860
294 5.880

•
5.900
5.120

297 5.940
298 5.960
299 5.980
300 6.000

267 5.340
2,~8 5.360

•
5.380
5.400

271 5.420
272 5.440

•~46



5 25.5

;:' ,"',i:' I:"
..I [.J, ...I

5 2515

5 25.5

5 25.5

:' ....,:: t:
.J L.J. J

C; 'jl: I:
........ J • ...J

5 25.5

5 25,5

5 25.5
5 25.5
5 25.5
5 25.5

5 25.5

5 25.5
5 25.5
5 25.5
5 25.5

5 25.5
5 25.5
5 25.5

5 25.5

5 15.5

5 25.5

5 25.5

5 25.5

5 25.5
5 25.5

5 25.5

5 25.5

5 25.5 .

.053

.047

.07"2

.062

.061

.059

,u50

.094

.063

.u76

.u8:3
,ijBi
1079

1047

IDS'?
1086

.v97

1071

,,092

.067

.066

,052

.074

.D4~,

.044

.057

.056

.054

.u72

.05i

lu8i

.053

.057

.058

,068

,045
.047

.074

.030 .030 5 25.5

.092

.077

.OS9

.090

.034 .033 5 25.5

.032 .032 5 25,5

.tBl .031 5 25.5

.044

.050
,u49

.067

.066

.063

.062

.061

.059

.054

.029 .029 5 25.5

.028 .028 5 25.5

.028 .028 5 25.5

.027 .026 5 25.5

.026 .025 5 25,5

.025 .025 5 25.5

.024 J024 5 25J5

.023 .023 5 25.5

.023 .022 5 25.5

.022 .021 5 25.5

.021 .02i 5 25.5

.020 .020 5 25.5

.019 ,019 5 25.5

.086

.085

.083

.D42 .D42 5 25.5

.042 .041 5 25.5

.040 .040 5 25.5

.039 .039 5 25.5

.038 .038 5 25.5

.036 .037 5 25.5

.036 .035 5 25.5

.034 .034 5 25.5

UH DHH KIT ALG
.100 ,100 5 25.5
,098 1098 5 25,5

.8 .0098

.8 .00'18

.8 .0098

.8 .0098

.8 .0098

,9 .0098
•'1 lu098
.9 .0098
.9 .0098
.8 .ou98

i.S .0098

i.6 .009S

1.2 .0098
1.: .0098

1.1 .uD9B
1.1 .0098

i 18 .0098

1.3 .0098

1,/ .GO'?8

1.4 .0098

1.1 .OD98

2,0 .0098

1.5 .0098

1.1 .0098

1.5 .0098
1.5 .00'7'8
1.4 .0098
1.4 .0098

1.4 .0098
1.:3 .0098
1.3 .00:18
1.3 .0098

1.1 .0098
1.0 .0098
!.D .0098
1.0 .0098
i .0 .0098
1.0 .0098

.9 .0098

i.L .0098
1.2 .0098
1.2 .0098

j .6 .00'18
1.6 .0098
1.6 .0098

2.0 .0098

1.9 .0098
1.9 .0098
1. 9 .0098
1.9 .0098

1.8 .00'18
1.8 .0098

HP C!'i~

2.1 .0098
211 .0098

.1

,i

.1

.1

;
oJ

,j

.1

.1

.1

,1

,i

.1

.1

.i

.i

.1

.1

·i

.1

.1

.1

.1

.2

.1

.1

.1

.1

.1

.i

· i

.1

· i

.1
.1
.1

,..

,0

.2

.2

.0

.0

.0

.0

.0

.0

.0

,2

ppp

139 I 0 1179,;3 1175.0 121.5

8T ff'( He 80
i38.8 1179.8 li75.0 121.3

911.11 1.000 144.& 1176.8 1175.0 127.3
879.45 i.OuO 144.8 1176.7 1175.0 127.3
848.51 1.000 144.9 1176.7 1175.0 127.4
818.28 1.000 144.9 1176.7 1175.0 127.4
788.76 1.000 144.9 1176.6 1175.0 127.5
759.94 1.000 145.0 1176.6 1175.0 127.5

1354.73 1.00B 144.1 1177.3 1175,0 126.6

1772.27 i.QOO i43.4 1177.8 ii75.0 i25.9

3704.471.000 137'141179,0 i175.0 12i.7

3550,91 i .000 139.7 117'7'.5 1175.0 122,:3

2149.30 1.000 142.7 i178.2 li75.0 125.2
2092.70 1.000 142.8 1178.1 ii75.0 125.3
2036.86 1.000 i42.9 i178.1 1175.0 125.4
1982.05 1.000 143.0 1178.0 1175.0 125.5
i928.24 1.000 143.1 1178.0 1175.0 i25.6
1875.32 1.000 143,2 i177.9 1175,0 i25.7
1823.31 1.000 143.3 1177.8 1175.0 125.8

2385.371.00D i42.3 1178.4 1175.0 124.8
2324.89 i .008 i42.4 11iS.4 1175.0 124.9
2265.451,ODO 142.5 1178.3 i175.u 125.0
2206,94 1.0UO 142.6 i17B.2 1175.0 i25.i

3627.32 1'.000 139.6 1179.6 1175.0 122.1

3782.44 1.00D i39.2 1179.i 1175.u 121.7

QB SUB
3940.57 i.OOO
3861.14 1.1}00

1722.25 i .000 14:3.5 1177.7 1175.0 126.0
i673.071.000 143.6 1177.7 1175.0 126.i
i624.78 i.OOO 143.7 i177.6 1175.0 126.2
1577 .45 1.000 143.7 1177.6 1175.0 126.3
1531.10 i.OOO 143.8 1177.5 1175.0 126.3
14B5.70 1.000 143.9 i177.5 1175.0 126.4
1441.13 1.000 144.0 1177.4 1175.0 126.5
1397.52 1. 000 144.0 1177.4 1175. (i !26.5

i312.99 1.000 144.2 1177.3 1175.0 i26.7
1272.06 1.000 144.2 1177.2 i175.0 126.7
1232.04 !.OOO 144.3 1177.2 1175.0 126.8
1192.93 1.000 144.4 1177.1 1175.0 126.9
1154.72 1.000 144.4 1177.1 1175.0 126.9
1117.38 1.000 144.5 1177.0 1175.0 127.0
1080.93 1.000 144.5 1177.0 1175.0 127.0
1045.25 1.000 i44.6 1177.0 1175.0 127.1
1010.52 1.000 144.6 1176.9 1175.0 127.i
976.64 j .000 144,7 1176.9 1175.0 127.2
943.51 1.000 144.7 117,~.& 1175.0 127.2

21?iu.51 1.000 141.D i179.u 1175,0 12:3.6
2901.85 i .000 141.2 ii78.i li75.0 12:3.7
2834.11 1.000 i41.3 1178.8 1175.0 123.9
2767.30 i.OOO 141.5 1178.8 1175.0 i24.0
2701.:35 1.000 i41.6 1178.7 1175.0 i24.1
2636.33 1.000 i41.8 1178.7 i175.0 124.3
2572.L4 i 1000 141.9 1178.6 ii7S,O 124.4
2509.02 1.000 142.0 1178.5 1175.0 124.5
2446.73 1.000 142.1 1178.5 1175.0 124.7

3475.55 j .000 139.9 1179.4 1175.0 122.4
3400.74 1,000 140.1 1179.4 1175.0 122.6
3326.99 1.000 140.3 1179.3 1175.0 122.8
3253.99 1,000 i40,4 1179.2 lii5.0 122.9
3181.7:3 i.OUt] 140.0 li79.2 1175.0 12:3.i
31iO.521.000 140.7 il?'?l 1175.0 123.3
3040.05 1.000 140.9 i179.0 1175.0 123.4

36.

i21.

48.
44.
40.

o.
0.

60.
C;'wOo

52.

89.

210.

33.
29.
25.

64.

[I.

O.
O.
o.

O.

85,

98.
103.

4.
o.
o.

21.
18.
14.
11.
7.

i40,
135.

226.

205.

215.

;jo"i
1 U...

200.
i94.
189.
184.
179.
174.

i16.
112,

130,
125.

1.59.
, '11JO ..

159' ,
154.
i49,
144,

l i~'j. ...·w.

789.

1297.

3832.

1780,

977.
944 •
91 i
879.
849.
818.

1896.

1629.

760.

3915.
3998.

3279.

1681.

4082.

2247 .

2502.

1211 .

2436.

2126 .

2:372.

2567.

1:?52.

2i86.

1253.

2309.

H69.
1128.
1088.
1049.
10i 1.

2067.
2009.

1840.

3204.

1579.
1530.
1481.
1434.
1387.
1342.

3670.
3590.
3511.
3433.
3356.

2841.
2771.
2702.
2634.

GTDT
4167.

3i30.
3056.
2983,

:3751.

.020 3 0

.020 3 G

.020 3 D

.020 3 0

.020 3 0

,02u 3 D

.020 3 (I

.0203 0

.020 3 I}

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.020 3 0

.d2D 3 D

.020 :3 0
•020 3 0
,020 3 0

.020 3 0
,020 3 0
.020 3 0
.020 :; Q

•020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0
.020 3 0

.020 :3 0

.020 3 0
,020 3 0
.020 3 0
.020 :3 0

.020 3 0
I u20 3 0
.020 3 0
.020 3 0
.020 :3 0
.020 3 0
.020 3 0
.020 :3 0
.02D 3 0
.Q20 3 0

6.120
6.140

6.080
6.100

360 7.200
361 ?.220

354 7.080

323 6.460

325 6.500

3i6 6.320

308 6. i60

:3:33 6,660

315 6.3&0

336 6.i2D

334 6.68D
335 6.700

351 7,D20
352 7.040
353 7.060

317 ,~.340

3i8 6.360
3i'1 6.:380
320 6.400
321 6.420
322 6.440

324 6.460

309 6.180
310 6.200
311 6.220
312 6.240
3i3 6.260
:314 6.280

337 6,740 .020 3 U
338 6.760 .020 3 0
339 6.78u .020 3 0

I T 0TH KG KC
302 6.040 .020 3 0
303 6.060 .020 3 0

340 6.800 .020 3 0
341 6.820 .020 3 0
342 6.840 .020:3 0
343 6.860 .020 3 0
344 6.880 .020 3 0
345 6.900 .020 3 0
346 6.920 .020:3 0
347 6.940 .020 3 0
348 6.960 .020 3 0
349 6.980 .020 3 0
350 7.000 .020 3 0

:i:') 7.100

•
7.120

. 7.140
358 7.160
359 ?.180

326 6.520
327 6.540
328 6.560
329 6.580

•
6.600
6.620

3~;2 6.640

304

•3D7



3757.500.02030 426. U.
3767.520.u203u 406. O.
377 7.540 .020 3 0 388. O.

KTT= 0 1= 378 T= 7.56

I T DTH KG KC
362 7.240 .020 3 0
363 7.260 .020 3 0

369 7.380 .020:3 0
370 7.400 .020 3 0
371 7.420 .020 3 0
372 7.440 .020 3 0
373 7.460 .020 3 0
374 7.480 .020 3 0

25.
25.

.6 .009:3 .015 .015 5 25.5

.5 .0098 .uil .Oii

.:) •LdJ98 IDiO .uiO

.5 .0098 ,010 .010

.7 .0098 .015 .u15 5 25.5

.6 .0098 .014 .014 5 25.5

.6 .0098 .013 .014 5 25.5

.6 .OD'?8 ,013 .013 5 25.5

.6 .0098 .012 .ui2 25.5

.6 .0098 .Oi2 .Oi2 25.5

.5 .00$'8 .011 .ull 25.5

HP CNN DH DHH KIT ALG
.009B .ui9 .01 5 25.5
.0098 .018 .01 5 25.5
.0098 .017 .01 5 25.5
,0098 .016 .017 5 25.5
.0098 .016 .G16 5 25.5

•D

.0

.0
,[I

.0
,0
.0
.0

.0

ppp
.0
.0
.0
.0
.0

HC SOHYST

i~5.2 1176.3 li75.0 127.7
145.2 1176.3 i175.0 i27.7

145.0 1176.5 1175.0 127.5
145.1 1176.5 1175.0 127.6
145.1 1176.5 1i75.0 127.6
145.1 1176.4 1175.0 127.6
145.2 117614 j175.0 127.1

553.51 1.000 145.2 l1i6.3 1i75.0 127.8

QS SUS
731.82 1.000
704.29 1.000
677.54 1.000
651.45 1.000
625.95 LOOO
60Li8 1.000

530.07 1.000 145.3 1170.2 i175.u 127.8
508.46 1.000 145.3 1176.2 1175.0 127.8
486.86 i.OOO 145.3 1176.2 li75.0 127.8
465.80 1.000 145.3 i176.1 1175.0 127.9
445.41 1.000 145,4 1176.1 1175.u 127.9
425.021.UOO i45.4 1176.1 i175.0 127.9
406.41 1.000 145.4 1176.0 1175.0 127.9
387.77 1.000 145.4 1176.0 1175.0 127.9

r,
U.

v.

o.

o.
o.
o.

o.
o.
o.

GiS
o.
o.
o.
o•

53i ,

678.

554.

651.

508.
487.
466.
445.

601.

GTOT
732.
704.

.020 :3 0

.020 3 0

.020 3 0

.020 3 0

.020 :3 0

7.320

7.280
7.300

7.340
7.360

364
365

•368

TF= .03 GTF= 1313. p=
BRD= 18.3 B~~ 145.4 NU= 193.3

Z= .48 TFH= 2.91 80= 128.0 iF]=
HY=iI76.0

.uO

ii17v. iRS: 2.60
HC=1175.0 ALG=25.500

TB=
Q[t:: 67.5797

•~~1'0 2406.0
tH.. I *

.120. "'.

4931 a

5145 .
5:352 .

~7i2 .

'i. ':'f'::,; '_l i ;"'.

2158 .

2717 .

.-.•-'~""o:

.jL'J/ •

6127 .

6483 .

4253 .

3769 •
4014 .

4486 .

5750 .

7724.

5554 .

72'?i.

5941 .

7440.
7584.

6308 .

6654 .
6820.
6982.

Di SC~,qR!3E
1573.

.',

18406.0 20406.u

'" .

8406.0 10406.0 12406.0 14406.0

. '"

*
*

* .

6406.0

. *

* .
if.

4406.0

• of

.320.
•360.
•400.
.440.
.480.
.520.
.560.
.600.
•640.
.680.
.720.
.760.
•800.
.840.
.880.

.160 .
•200.
.240.
.280.

.920.

.960.
1.000.
1.040 .

•
-0.
20.

1.160.
1.200.
1. 240.
1.280. 7860.
1.320.
1. 360.

* . 7~'921



1. 440.
I. 480.
I.520.
i .560.
1.6uo.
1. 640.

•

~ilw.

~O.

1. 760.
1.800.
i .840.
1.880.
J .-:"'."'\

1. t~U.

1. ~6G.
2.000.
2.04D.
2.u8u.
2.120.
2.160.
2.200.
2.240.
2.280.
2.320.
2.360.
2.400.
2.440.
2.480.
2.520.
2.560.
2.600.
2.640 ••~.

w.

2.760.
2.800.
2.840.
2.680.
2.92D.
2.960.
3.000.
3.040.
3.u80.
3.120.
3. i60.
3.200.
3.240.
3.280.
3.3:20.
3.360.
3.400.
3.440.
3.480.
3.520.
3.560.
3.600.
3.640.
3.680..:
3.800.
3.840.
3.880.
3.920.
3.960.
4.000.

.:0:

. *

+. ·+.

+. ·
* ·
*
+. ·+. ·+.

+.
,t

.*

.*
· +.

*

:':

+.
+.

+.

+.
+.

+. ·+. ·
+. ·+.

+. ·
'"
* ·
*
+. ·
+.

*
+. ·+. ·
f. ·+. ·+.

*

lJOV~.

8683.
8767.
8855.
8946.

91:31 •
'1223.
93i5,

9589.
9680.
9770.

9948,
100~;,5,

lDi23.
i 0LD 9I

i0294.
i03i'8.
10460.
10542.
10622 .
i 070 1.
i0778.
10854.
10927.

11069.
11137.
ii203.
11266.
li327.
1J 386 I

ii441.
i1495.
11544.
115901
11632.
i 16ii.
11707.
i1738.
ii 766.
11 790.
118io.
11825.
118S6.
ii843.
i18~4 .
1i842.
11835.
11824.
1i 809.
11789.
1j (,65.
11736.
11702.
jj 664.
i1620.
11572.
li518.
11460.
1i 396.
i i320.
1i 251.



4.a80.
4.120.
4.160.
4.200.
4.240.
4.280.

4.440.
4.480.
4.520.
4.560.
4.000.
4.640.
4.680.
4. i2u.
4. itt) I

4.800.
4.840.
4.88u,
4.nO.
4.960.
5.000.
5.040.
5.080.
5.120.
5. i60.
5.200.
5.240.
5.280 •

•

-"0.
Ol},

5.4uO.

5.480.
5.520.
5.::,60.
5.600.
5.640.
5.680.
5.720.
5.760.
5.800.
5.840.
5.880.
5.920.
5.960.
6.000.
6.040.
6.08u.

. *

*

*
to •

f.

*

1 *

ii084.
10992.
1D895.
107n.
10684.
10571.
lG454,
10332.
iu207.
10078.
;·945.

9669.
9584.
9502.
94i7.
9327,

9135.
9033.
892i.

8705.
8588.
8460.
8341.
8210.
8075.
7936.
7791.
7641.

732/.
ii62.
699:3.

6634.
~14451

624/".

5847.
565i I

5456.
5263.
5D73.
4886.
47D1.
4519.
4341.
4167.
3998.

6.120.
6.160.
6.200.
6.240.
6.280.
6.320 •• ~:
6.440.
6.4BO.
6.520.
6.560.
6.600.

f.

*
*.

f. •

f. 3832.
3670.
351i.
3356.
:3204.
3056.
L~12,

2771.
2634.
2502.
2372,
2247.
2126.
2009.



6.720.
6.760.
6.800.
6.840.
6.880.
6.no.•-'~~:
o'.040,

*
*

loro.

1786.
168!.
1579.
14;31,

1297' .
i 211 r

i i23.

7.080. *
7.120. 1:

7. j6G. *
7.200. *
7.240. *

7.320,~

1.360.*

7.44th
7.480*
7.520*

•

•

977.
9i i .

789.

67B.
:~261

531.
487.
445.
406.



BREACH HODEL, HICRO-VERSION: 1/87

eNG FAILURE AT STA 256+00 OF SBFRS

HI= 1192.00 HU= 1193.33 HL= 1182.50

FILL: SB72TOP.NTH 230CT90

HPI= 1183.50 HSP= 1182.50

(QIN(I) ,1=1 ,8)
2555.00 1488.00 1127.00 965.00 953.00 949.00 542.00 488.00

<TIN<I> ,1=1,8)
.00 2.00 4.00 6.00 8.00 12.00 16.00 20.00

(RSA( I) ,1=1,8)
1317.00 967.00 723.00 500.00 350.00 250.00 133.00 .00

(HSAO) ,1=1,8)
1193.50 1191.50 1189.50 1187.50 1185.50 1183.50 1181.50 1175.00

2U= 3.00 20= 2.00 2C= .00 PORtF .00 GL= .00 GS= .00 lAiP= .00

D5OC= .00 PORC= .00 WC= .00 CNC= .0000 AFRC= .00 COHC= .0 ~FCC= .00

D50S= .18 PORS= .33 WS=12S.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 ~FCS= 10.00

BR= 1.00 WC= 12.0 CRL= 5280.0 SH= 21.00 WV= 5280.0 INJ:: .0450 DSODF= .00 ~FCDF= .00

DTH= .020 DBG:: .001 H= .1000 TEH= 20.0 ERR= .10 FPT= 2.0 TPR= 1..0

• (SPQ(I) ,1=1,8)
470.00 700.00 900.00 1080.00 1210.00 1350.00 .00 .00

(SPH( 1),1=1,8)
.00 2.00 4.00 6.00 8.00 10.00 .00 .00

CRL= 5280. lI1= 20. AFR= 39.00 BO= 9.8 2= .48

AFR= 39.0 THl= 64.50 -Hl= 6.68 TH2= 51.75 H2= 22.93 TH3= 45.38 H3= 78.83

I T DTH KG KC QTOT QTS as SUB BT HY HC BO PPP HP ~ DH DHH KIT ALG
PIPE FLOW TO WEIR FLOW TRANSITION

1183. 4. 11. 1112. 2351. 3463. •017 1.017 88 • 98. 2. 56.
.05103.05108 .32573 2.76880 .0098 3.0 16.6 1.9 5.0 111.6

• 1 8.7 6.7 6.4 1291.3 .0065 1 1.0200 1.0265 25.5 66.1 55.6
1.020 .020 3 0 3708. 1314. 2394.45 1.000 20.9 1192.0 1182.5 10.6 .0 5.9 .0098 .000 .000 o25.5

52 1.040 .020 3 0 3728. 1313. 2414.77 1.000 21.2 1192.0 1182.5 10.9 .2 6.3 .0098 .124 .124 2 25.5
53 1.060 .020 3 0 3749. 1313. 2435.44 1.000 21.4 1192.0 1182.5 11.1 .3 6.3 .0098 .127 .127 1 25.5
54 1.080 .020 3 0 3770. 1313. 2456.67 1.000 21.7 1192.0 1182.5 11.4 .3 6.3 .0098 .130 .130 1 25.5
55 1.100 .020 3 0 3791. 1313. 2478.28 1.000 22.0 1192.0 1182.5 11.6 .3 6.3 .0098 .133 .133 1 25.5
56 1.120 .020 3 0 3813. 1313. 2500.49 1.000 22.2 1192.0 1182.5 11.9 .3 6.3 .0098 .136 .136 1 25.5
57 1.140 .020 3 0 3836. 1312. 25?~.1~ l.nnn ??~ 119?n l1R?~ I?? .~ A.~ .nn9R .1~9 .119 1 25.5



59 1.180 .020 3 0 3882.
60 1.200 .02030 3906.
61 1.220 .020 3 0 3931.

1312.
1312.
1312.

2570.09 1.000 23.1 1192.0 1182.5 12.8
2594.31 1.000 23.4 1192.0 1182.5 13.1
2619.19 1.000 23.7 1192.0 1182.5 13.4

.3 6.3 .0098 .146 .146 1 25.5

.3 6.3 .0098 .149 .149 1 25.5

.3 6.3 .0098 .153 .153 1 25.5

tit T DTH KG KC GrOT QTS OB SUB BT HY He BO PPP HP ~ DH DHH KIT ALG
2 1.240 .020 3 0 3956. 1311. 2644.54 1.000 24.0 1191.9 1182.5 13.7 .3 6.3 .0098 .156 .157 1 25.5

63 1.260 .020 3 0 3982. 1311 • 2670.57 1.000 24.3 1191.9 1182.5 14.0 .3 6.3 .0098 .160 .160 1 25.5
64 1.280 .020 3 0 4008. 1311. 2697.10 1.000 24.7 1191.9 1182.5 14.3 .3 6.3 .0098 .164 .164 1 25.5
65 1.300 .020 3 0 4035. 1311. 2724.34 1.000 25.0 1191.9 1182.5 14.7 .3 6.3 .0098 .168 .168 1 25.5
66 1.320 .020 3 0 4063. 1310. 2752.18 1.000 25.3 1191.9 1182.5 15.0 .3 6.3 .0098 .172 .172 1 25.5
67 1.340 .020 3 0 4091. 1310. 2780.63 1.000 25.7 1191.9 1182.5 15.4 .4 6.3 .0098 .176 .176 1 25.5
68 1.360 .020 3 0 4120. 1310. 2809.62 1.000 26.0 1191.9 1182.5 15.7 .4 6.3 .0098 .179 .179 1 25.5
69 1.380 .020 3 0 4149. 1310. 2838.91 1. 000 26.4 1191.9 1182.5 16.1 .4 6.2 .0098 .182 .182 1 25.5
70 1.400 .020 3 0 4178. 1309. 2868.41 1.000 26.8 1191.9 1182.5 16.4 .4 6.2 .0098 .183 .183 1 25.5
71 1.420 .020 3 0 4207. 1309. 2898.18 1.000 27.2 1191.9 1182.5 16.8 .4 6.1 .0098 .185 .185 1 25.5
72 1.440 .020 3 0 4237. 1309. 2928.22 1.000 27.5 1191.9 1182.5 17.2 .4 6.1 .0098 .188 .187 2 25.5
73 1.460 .020 3 0 4267. 1309. 2958.44 1.000 27.9 1191.9 1182.5 17.6 .4 6.0 .0098 .189 .189 1 25.5
74 1.480 .020 3 0 4297. 1308. 2988.99 1.000 28.3 1191.9 1182.5 18.0 .4 6.0 .0098 .191 .191 1 25.5
75 1.500 .020 3 0 4328. 1308. 3019.81 1.000 28.7 1191.9 1182.5 18.3 .4 5.9 .0098 .193 .193 1 25.5
76 1.520 .020 3 0 4359. 1308. 3050.88 1.000 29.1 1191.9 1182.5 18.7 .4 5.9 .0098 .195 .195 1 25.5
77 1.540 .020 3 0 4390. 1307. 3082.26 1.000 29.5 1191.9 1182.5 19.1 .4 5.9 .0098 .197 .197 2 25.5
78 1.560 .020 3 0 4421. 1307. 3113.86 1.000 29.9 1191.9 1182.5 19.5 .4 5.8 .0098 .199 .199 2 25.5
79 1.580 .020 3 0 4453. 1307. 3145.76 1.000 30.3 1191.9 1182.5 19.9 .4 5.8 .0098 .202 .201 1 25.5
80 1.600 .020 3 0 4484. 1307. 3177.88 1.000 30.7 1191.9 1182.5 20.3 .4 5.7 .0098 .204 .203 2 25.5
81 1.620 .020 3 0 4517. 1306. 3210.30 1.000 31.1 1191.9 1182.5 20.7 ..4 5.7 .0098 .206 .205 1 25.5
82 1.640 .020 3 0 4549. 1306. 3242.95 1.000 31.5 1191.9 1182.5 21.2 .4 5.6 .0098 .208 .208 1 25.5
83 1.660 .020 3 0 4581. 1306. 3275.81 1.000 31.9 1191.9 1182.5 21.6 .4 5.6 .0098 .210 .210 1 25.5
84 1.680 .020 3 0 4614. 1305. 3308.96 1.000 32.3 1191.9 1182.5 22.0 .4 5.6 .0098 .212 .212 1 25.5,

'1.700 .020 3 0 4647. 1305. 3342.32 1.000 32.8 1191.9 1182.5 22.4 .4 5.5 .0098 .214 .214 1 25.5
1.720 .020 3 0 4681. 1305. 3375.87 1.000 33.2 1191.9 1182.5 22.9 .4 5.5 .0098 .216 .216 1 25.5
1.740 .020 3 0 4714. 1304. 3409.85 1.000 33.6 1191.8 1182.5 23.3 .4 5.5 .0098 .218 .218 2 25.5

88 1.760 .020 3 0 4748. 1304. 3444.10 1.000 34.1 1191.8 1182.5 23.7 .4 5.4 .0098 .220 .220 1 25.5
89 1.780 .020 3 0 4782. 1304. 3478.44 1.000 34.5 1191.8 1182.5 24.2 .4 5.4 .0098 .222 .222 1 25.5
90 1.800 .020 3 0 4816. 1303. 3513.21 1.000 35.0 1191.8 1182.5 24.6 .5 5.4 .0098 .225 .225 2 25.5
91 1.820 .020 3 0 4851. 1303. 3548.23 1.000 35.4 1191.8 1182.5 25.1 .5 5.3 .0098 .227 .227 1 25.5
92 1.840 .020 3 0 4886. 1303. 3583.41 1.000 35.9 1191.8 1182.5 25.5 .5 5.3 .0098 .229 .229 1 25.5
93 1.860 .020 3 0 4921. 1302. 3618.93 1.000 36.3 1191.8 1182.5 26.0 .5 5.3 .0098 .232 .232 1 25.5
94 1.880 .020 3 0 4956. 1302. 3654.61 1.000 36.8 1191.8 1182.5 26.5 .5 5.2 .0098 .234 .233 1 25.5
95 1.900 .020 3 0 4992. 1301. 3690.68 1.000 37.3 1191.8 1182.5 27.0 .5 5.2 .0098 .236 .236 2 25.5
96 1.920 .020 3 0 5028. 1301. 3726.90 1.000 37.8 1191.8 1182.5 27.4 .5 5.2 .0098 .238 .238 1 25.5
97 1.940 .020 3 0 5064. 1301. 3763.53 1.000 38.2 1191.8 1182.5 27.9 .5 5.2 .0098 .241 .241 1 25.5
98 1.960 .020 3 0 5100. 1300. 3800.29 1.000 38.7 1191.8 1182.5 28.4 .5 5.1 .0098 .243 .243 1 25.5
99 1.980 .020 3 0 5137. 1300. 3837.37 1.000 39.2 1191.8 1182.5 28.9 .5 5.1 .0098 .246 .246 1 25.5

100 2.000 .020 3 0 5174. 1299. 3874.57 1.000 39.7 1191.8 1182.5 29.4 .5 5.1 .0098 .247 .247 1 25.5
101 2.020 .020 3 0 5211. 1299. 3912.18 1.000 40.2 1191.8 1182.5 29.9 .5 5.1 .0098 .250 .250 1 25.5
102 2.040 .020 3 0 5249. 1299. 3950.06 1.000 40.7 1191.8 1182.5 30.4 .5 5.0 .0098 .253 .253 2 25.5
103 2.060 .020 3 0 5286. - 1298. 3988.13 1.000 41.2 1191.8 1182.5 30.9 .5 5.0 .0098 .255 .254 1 25.5
104 2.080 .020 3 0 5324. 1298. 4026.50 1.000 41.7 1191.8 1182.5 31.4 .5 5.0 .0098 .257 .257 1 25.5
105 2.100 .020 3 0 5362. 1297. 4065.17 1.000 42.3 1191.7 1182.5 31.9 .5 5.0 .0098 .260 .260 1 25.5
106 2.120 .020 3 0 5401. 1297. 4104.02 1.000 42.8 1191.7 1182.5 32.5 .5 4.9 .0098 .262 .262 1 25.5
107 2.140 .020 3 0 5439. 1296. 4143.15 1.000 43.3 1191.7 1182.5 33.0 .5 4.9 .0098 .265 .265 1 25.5
108 2.160 .020 3 0 5479. 1296. 4182.67 1.000 43.9 1191.7 1182.5 33.5 .5 4.9 .0098 .268 .267 1 25.5
109 2.180 .020 3 0 55,18. 1295. 4222.46 1.000 44.4 1191.7 1182.5 34.1 .5 4.9 .0098 .270 .270 1 25.5
110 2.200 .020 3 0 5557. 1295. 4262.50 1.000 44.9 1191.7 1182.5 34.6 .5 4.8 .0098 .273 .273 2 25.5

'2.220 .020 3 0 5597. 1294. 4302.88 1.000 45.5 1191.7 1182.5 35.2 .6 4.8 .0098 .276 .276 2 25.5
2.240 .020 3 0 5637. 1294. 4343.49 1.000 46.0 1191.7 1182.5 35.7 .6 4.8 .0098 .278 .278 2 25.5

1 3 2.260 .020 3 0 5678. 1293. 4384.32 1.000 46.6 1191.7 1182.5 36.3 .6 4.8 .0098 .281 .281 2 25.5
114 2.280 .020 3 0 5718. 1293. 4425.47 1.000 47.2 1191.7 1182.5 36.8 .6 4.8 .0098 .284 .283 2 25.5
115 2.300 .020 3 0 5759. 1293. 4466.85 1.000 47.7 1191.7 1182.5 37.4 .6 4.7 .0098 .286 .286 2 25.5
116 2.320 .020 3 0 5800. 1292. 4508.46 1.000 48.3 1191.7 1182.5 38.0 .6 4.7 .0098 .289 .289 1 25.5
117 2.340 .020 3 0 5842. 1291. 4550.29 1.000 48.9 1191.7 1182.5 38.6 .6 4.7 .0098 .291 .291 2 25.5
118 2.360 .020 3 0 5883. 1291. 4592.46 1.000 49.5 1191.7 1182.5 39.2 .6 4.7 .0098 .294 .294 1 25.5



120 2.400 .020 3 0 5967.
121 2.420 .020 3 0 6010.

1290.
1289.

4677.55 1.000 50.7 1191.6 1182.5 40.4
4720.49 1.000 51.3 1191.6 1182.5 41.0

.6 4.6 .0098 .300 .299 1 25.5

.6 4.6 .0098 .302 .302 1 25.5

• T DTH KG KC 9TOT aTS aB SUB BT HY HC BO PPP HP ~ DH DHH KIT AlG
2.440 •020 3 0 6053. 1289• 4763.65 1.000 51.9 1191.6 1182.5 41.6 .6 4.6 .0098 .305 .305 1 25.5
2.460 •020 3 0 6095. 1288• 4807.02 1.000 52.5 1191.6 1182.5 42.2 .6 4.6 .0098 .308 .308 1 25.5

124 2.480 .020 3 0 6138. 1288. 4850 .73 1.000 53.1 1191.6 1182.5 42.8 .6 4.6 .0098 .311 .311 1 25.5
125 2.500 .020 3 0 6182. 1287. 4894.65 1.000 53.8 1191.6 1182.5 43.4 .6 4.6 .0098 .314 .313 1 25.5
126 2.520 •020 3 0 6225 • 1287. 4938.76 1.000 54.4 1191.6 1182.5 44.1 .6 4.5 .0098 .316 .316 1 25.5
127 2.540 •020 3 0 6269. 1286• 4983.19 1.000 55.0 1191.6 1182.5 44.7 .6 4.5 .0098 .319 .319 1 25.5
128 2.560 •020 3 0 6313• 1286. 5927.70 1.000 55.7 1191.6 1182.5 45.4 .6 4.5 .0098 .322 .322 1 25.5
129 2.580 •020 3 0 6357. 1285• 5072.51 1.000 56.3 1191.6 1182.5 46.0 .6 4.5 .0098 .325 .324 1 25.5
130 2.600 •020 3 0 6402. 1284• 5117.62 1.000 57.0 1191.6 1182.5 46.7 .7 4.5 .0098 .327 .327 1 25.5
131 2.620 .020 3 0 6447. 1284. 5162.79 1.000 57.6 1191.6 1182.5 47.3 .7 4.4 .0098 .330 .330 1 25.5
132 2.640 •020 3 0 6491. 1283• 5208.25 1.000 58.3 1191.5 1182.5 48.0 .7 4.4 .0098 .333 .332 1 25.5
133 2.660 •020 3 0 6536 • 1283. 5253.75 1.000 59.0 1191.5 1182.5 48.7 .7 4.4 .0098 .335 .335 1 25.5
134 2.680 •020 3 0 6582. 1282• 5299.75 1.000 59.7 1191.5 1182.5 49.3 .7 4.4 .0098 .340 .339 2 25.5
135 2.700 •020 3 0 6627. 1281 • 5346.04 1.000 60.3 1191.5 1182.5 50.0 .7 4.4 .0098 .342 .342 1 25.5
136 2.720 •020 3 0 6673. 1291 • ~92.35 1.000 61.0 1191.5 1192.5 50.7 .7 4.4 .0099 .345 .345 1 25.5
137 2.740 .020 3 0 6719. 1280. 5438.93 1.000 61.7 1191.5 1182.5 51.4 .7 4.4 .0098 .348 .347 1 25.5
138 2.760 •020 3 0 6765. 1279• 5485.65 1.000 62.4 1191.5 1182.5 52.1 .7 4.3 .0098 .350 .350 1 25.5
139 2.780 •020 3 0 6811. 1279• 5532.73 1.000 63.1 1191.5 1182.5 52.8 .7 4.3 .0098 .354 .354 2 25.5
140 2.800 •020 3 0 6858. 1278• 5579.93 1.000 63.9 1191.5 1182.5 53.5 .7 4.3 .0098 .357 .357 1 25.5
141 2.820 •020 3 0 6905• 1277. 5627.25 1.000 64.6 1191.5 1182.5 54.2 .7 4.3 .0098 .360 .360 1 25.5
142 2.840 .020 3 0 6952. 1277. 5674.83 1.000 65.3 1191.5 1182.5 55.0 .7 4.3 .0098 .363 .362 1 25.5
143 2.860 •020 3 0 6999• 1276. 5722.75 1.000 66.0 1191.4 1182.5 55.7 .7 4.3 .0098 .367 .366 2 25.5
144 2.880 •020 3 0 7046. 1275• 5770.77 1.000 66.8 1191.4 1182.5 56.4 .7 4.3 .0098 .369 .369 1 25.5
145 2.900 •020 3 0 7094. 1275• 5818.90 1.000 67.5 1191.4 1182~5 57.2 .7 4.2 .0098 .372 .372 1 25.5

, 2.920 •020 3 0 7141. 1274• 5867.25 1.000 68.3 1191.4 1182.5 57.9 .7 4.2 .0098 .375 .374 1 25.5
2.940 •020 3 0 7189. 1273• 5915.79 1.000 69.0 1191.4 1182.5 58.7 .8 4.2 .0098 .379 .379 2 25.5
2.960 •020 3 0 7237. 1273• 5964.55 1.000 69.8 1191.4 1182.5 59.5 .8 4.2 .0098 .382 .381 1 25.5

149 2.980 •020 3 0 7285. 1272• 6013.38 1.000 70.6 1191.4 1182.5 60.2 .8 4.2 .0098 .384 .384 1 25.5
150 3.000 •020 3 0 7334. 1271 • 6062.53 1.000 71.3 1191.4 1182.5 61.0 .8 4.2 .0098 .388 .388 2 25.5,
151 3.020 •020 3 0 7382. 1270• 6111.73 1.000 72.1 1191.4 1182.5 61.8 .8 4.2 .0098 .391 .391 1 25.5
152 3.040 •020 3 0 7431 • 1270. 6160.99 1.000 72.9 1191.4 1182.5 62.6 .8 4.1 .0098 .394 .393 1 25.5
153 3.060 •020 3 0 7480. 1269• 6210.70 1.000 73.7 1191.3 1182.5 63.4 .8 4.1 .0098 .398 .398 2 25.5
154 3.080 •020 3 0 7529. 1268• 6260.45 1.000 74.5 1191.3 1182.5 64.2 .8 4.1 .0098 .400 .400 1 25.5
155 3.100 •020 3 0 7577. 1267• 6310.08 1.000 75.3 1191.3 1182.5 65.0 .8 4.1 .0098 .403 .403 1 25.5
156 3.120 •020 3 0 7627 • 1267. 6360.14 1.000 76.1 1191.3 1182.5 65.8 .8 4.1 .0098 .407 .407 2 25.5
157 3.140 •020 3 0 7676. 1266• 6410.23 1.000 76.9 1191.3 1182.5 66.6 .8 4.1 .0098 .410 .410 1 25.5
158 3.160 •020 3 0 7725. 1265• 6460.33 1.000 77.8 1191.3 1182.5 67.4 .8 4.1 .0098 .413 .412 1 25.5
159 3.180 •020 3 0 7775• 1264. 6510.74 1.000 78.6 1191.3 1182.5 68.3 .8 4.1 .0098 .417 .417 1 25.5
160 3.200 •020 3 0 7825. 1263• 6561.33 1.000 79.4 1191.3 1182.5 69.1 .8 4.1 .0098 .420 .419 1 25.5
161 3.220 •020 3 0 7874• 1263. 6611.74 1.000 80.3 1191.3 1182.5 70.0 .8 4.0 .0098 .422 .422 1 25.5
162 3.240 .020 3 0 7924. 1262. 6662.40 1.000 81.1 1191.2 1182.5 70.8 .9 4.0 .0098 .427 .426 2 25.5
163 3.260 •020 3 0 7974• 1261. 6713.20 1.000 82.0 1191.2 1182.5 71.7 .9 4.0 .0098 .429 .429 1 25.5
164 3.280 •020 3 0 8024. _ 1260• 6763.81 1.000 82.9 1191.2 1182.5 72.5 .9 4.0 .0098 .432 .431 1 25.5
165 3.300 •020 3 0 8074. 1259• 6814.86 1.000 83.7 1191.2 1182.5 73.4 .9 4.0 .0098 .436 .436 1 25.5
166 3.320 .020 3 0 8124. 1259. 6865.88 1.000 84.6 1191.2 1182.5 74.3 .9 4.0 .0098 .439 .439 1 25.5
167 3.340 •020 3 0 8175. 1258• 6916.85 1.000 85.5 1191.2 1182.5 75.2 .9 4.0 .0098 .441 .441 1 25.5
168 3.360 •020 3 0 8225. 1257• 6967.91 1.000 86.4 1191.2 1182.5 76.1 .9 4.0 .0098 .446 .446 1 25.5
169 3.380 •020 3 0 8275• 1256. 7019.07 1.000 87.3 1191.2 1182.5 77.0 .9 3.9 .0098 .449 .448 1 25.5
170 3.400 •020 3 0 8325• 1255. 7070.45 1.000 88.2 1191.1 1182.5 77.9 .9 3.9 .0098 .453 .453 2 25.5
171 3.420 •020 3 0 8376. 1254• 7121.74 1.000 89.1 1191.1 1182.5 78.8 .9 3.9 .0098 .456 .455 1 25.5

, 3.440 •020 3 0 8426 • 1253. 7172.93 1.000 90.0 1191.1 1182.5 79.7 .9 3.9 .0098 .458 .458 1 25.5

3.460 .020 3 0 8477. 1252. 7224.37 1.000 90.9 1191.1 1182.5 80.6 .9 3.9 .0098 .463 .462 1 25.5
4· 3.480 .020 3 0 8527. 1251. 7275.70 1.000 91.9 1191.1 1182.5 81.5 .9 3.9 .0098 .465 .465 1 25.5

175 3.500 .020 3 0 8577. 1251. 7326.91 1.000 92.8 1191.1 1182.5 82.5 .9 3.9 .0098 .468 .467 1 25.5
176 3.520 •020 3 0 8628• 1250. 7378.34 1.000 93.8 1191.1 1182.5 83.4 .9 3.9 .0098 .472 .472 1 25.5
177 3.540 .020 3 0 8678. 1249. 7429.65 1.000 94.7 1191.1 1182.5 84.4 .9 3.9 .0098 .475 .475 1 25.5
178 3.560 •020 3 0 8729. 1248• 7481.10 1.000 95.7 1191.0 1182.5 85.3 1.0 3.8 .0098 .479 .479 2 25.5
179 3.580 .O?O :l 0 !l779. 1?47 . 7~~?~9 1.nnn 910.10 1191.n 111l?~ !l"-~ l.n ~.!l .nn9!l .48? .481 1 25.5



181 3.620 .020 3 0 8880. 1245. 7635.07 1.000 98.6 1191.0 1182.5 88.2 1.0 3.8 .0098 .489 .489 1 25.5

I 1 DTH KG KC alOT QTS OB SUB BT HY HC BO PPP HP ~ DH DHH KIT ALG

tI 3.640 .020 3 0 8930. 1244. 7686.23 1.000 99.6 1191.0 1182.5 89.2 1.0 3.8 .0098 .491 .491 1 25.5
3.660 .020 3 0 8980. 1243. 7737.50 1.000 100.5 1191.0 1182.5 90.2 1.0 3.8 .0098 .496 .495 2 25.5
3.680 .020 3 0 9030. 1242. 7788.59 1.000 101.5 1191.0 1182.5 91.2 1.0 3.8 .0098 .498 .498 1 25.5

185 3.700 .020 3 0 9080. 1241. 7839.27 1.000 102.5 1190.9 1182.5 92.2 1.0 3.8 .0098 .500 .500 1 25.5
186 3.720 .020 3 0 9130. 1240. 7890.29 1;000 103.6 1190.9 1182.5 93.2 1.0 3.8 .0098 .505 .505 1 25.5
187 3.740 .020 3 0 9180. 1239. 7941.10 1.000 104.6 1190.9 1182.5 94.2 1.0 3.7 .0098 .508 .507 1 25.5
188 3.760 .020 3 0 9230. 1238. 7991.98 1.000 105.6 1190.9 1182.5 95.3 1.0 3.7 .0098 .512 .512 2 25.5
189 3.780 .020 3 0 9279. 1237. 8042.63 1.000 106.6 1190.9 1182.5 96.3 1.0 3.7 .0098 .514 .514 1 25.5
190 3.800 .020 3 0 9328. 1236. 8092.83 1.000 107.7 1190.9 1182.5 97.3 1.0 3.7 .0098 .517 .516 1 25.5
191 3.820 .020 3 0 9378. 1235. 8143.34 1.000 108.7 1190.9 1182.5 98.4 1.0 3.7 .0098 .521 .521 1 25.5
192 3.840 .020 3 0 9427. 1233. 8193.38 1.000 109.7 1190.8 1182.5 99.4 1.0 3.7 .0098 .524 .523 1 25.5
193 3.860 .020 3 0 9476. 1232. 8243.35 1.000 110.8 1190.8 1182.5 100.5 1.1 3.7 .0098 .526 .526 1 25.5
194 3.880 .020 3 0 9525. 1231. 8293.19 1.000 111.9 1190.8 1182.5 101.5 1.1 3.7 .0098 .531 .530 1 25.5
195 3.900 .020 3 0 9573. 1230. 8342.95 1.000 112.9 1190.8 1182.5 102.6 1.1 3.7 .0098 .533 .533 1 25.5
196 3.920 .020 3 0 9622. 1229. 8392.51 1.000 114.0 1190.8 1182.5 103.7 1.1 3.7 .0098 .538 .537 2 25.5
197 3.940 .020 3 0 9670. 1228. 8441.76 1.000 115.1 1190.9 1192.5 104.7 1.1 3.6 .0099 .540 .539 1 25.5
198 3.960 .020 3 0 9718. 1227. 8490.68 1.000 116.2 1190.7 lla2.5 105.8 1.1 3.6 .0098 .542 .542 1 25.5
199 3.980 .020 3 0 9765. 1226. 8539.64 1.000 117.3 1190.7 1182.5 106.9 1.1 3.6 .0098 .547 .546 1 25.5
200 4.000 .020 3 0 9813. 1225. 8588.26 1.000 118.4 1190.7 1182.5 108.0 1.1 3.6 .0098 .549 .549 1 25.5
201 4.020 .020 3 0 9860. 1223. 8636.31 1.000 119.5 1190.7 1182.5 109.1 1.1 3.6 .0098 .551 .551 1 25.5
202 4.040 .020 3 0 9907. 1222. 8684.59 1.000 120.6 1190.7 1182.5 110.2 1.1 3.6 .0098 .556 .555 1 25.5
203 4.060 .020 3 0 9954. 1221. 8732.50 1.000 121.7 1190.7 1182.5 111.4 1.1 3.6 .0098 .558 .558 1 25.5
204 4.090 .020 3 0 10000. 1220. 8780.12 1.000 122.8 1190.6 1182.5 112.5 1.1 3.6 .0098 .562 .562 2 25.5
205 4.100 .020 3 0 10046. 1219. 8827.57 1.000 123.9 1190.6 1182.5 113.6 1.1 3.6 .0098 .565 .564 1 25.5
206 4.120 .020 3 0 10092 • 1218. 8874.40 1.000 125.1 1190.6 1182.5 114.7 1.1 3.5 .0098 .567 .566 1 25.5

4 4.140 .020"3 0 10137. 1216. 8921.19 1.000 126.2 1190.6 1182.5 115.9 1.1 3.5 .0098 .571 .571 1 25.5
4.160 •020 3 0 10183 • 1215. 8967.56 1.000 127.4 1190.6 1182.5 117.0 1.1 3.5 .0098 .573 .573 1 25.5
4.180 .020 3 0 10227. 1214. 9013.50 1.000 128.5 1190.6 1182.5 118.2 1.2 3.5 .0098 .575 .575 1 25.5

210 4.200 .020 3 0 10272. 1213. 9059.37 1.000 129.7 1190.5 1182.5 119.3 1.2 3.5 .0098 .580 .580 1 25.5
211 4.220 .020 3 0 10316. 1211. 9104.80 1.000 130.8 1190.5 1182.5 120.5 1.2 3.5 .0098 .582 .582 1 25.5
212 4.240 .020 3 0 10360. 1210. 9149.76 1.000 132.0 1190.5 1182.5 121.7 1.2 3.5 .0098 .584 .584 1 25.5
213 4.260 .020 3 0 . 10403. 1209. 9194.33 1.000 133.2 1190.5 1182.5 122.9 1.2 3.5 .0098 .589 .588 2 25.5
214 4.280 .020 3 0 10446. 1208. 9238.65 1.000 134.4 1190.5 1182.5 124.0 1.2 3.5 .0098 .590 .590 1 25.5
215 4.300 .020 3 0 10489. 1207. 9282.24 1.000 135.5 1190.4 1182.5 125.2 1.2 3.4 .0098 .592 .592 1 25.5
216 4.320 .020 3 0 10531. 1205. 9325.71 1.000 136.7 1190.4 1182.5 126.4 1.2 3.4 .0098 .597 .597 1 25.5
217 4.340 .020 3 0 10573. 1204. 9368.67 1.000 137.9 1190.4 1182.5 127.6 1.2 3.4 .0098 .599 .599 1 25.5
218 4.360 .020 3 0 10614. 1203. 9411.10 1.000 139.1 1190.4 1182.5 128.8 1.2 3.4 .0098 .601 .600 1 25.5
219 4.380 .020 3 0 10655. 1202. 9453.38 1.000 140.4 1190.4 1182.5 130.0 1.2 3.4 .0098 .606 .605 4 25.5
220 4.400 .020 3 0 10695. 1200. 9494.85 1.000 141.6 1190.4 1182.5 131.2 1.2 3.4 .0098 .605 .606 5 25.5
221 4.420 .020 3 0 10735. 1199. 9536.04 1.000 142.8 1190.3 1182.5 132.5 1.2 3.4 .0098 .611 .612 5 25.5
222 4.440 .020 3 0 10775. 1198. 9576.64 1.000 144.0 1190.3 1182.5 133.7 1.2 3.4 .0098 .611 .612 5 25.5
223 4.460 .020 3 0 10814. 1197. 9616.94 1.000 145.2 1190.3 1182.5 134.9 1.2 3.4 .0098 .617 .612 5 25.5
224 4.480 .020 3 0 10852. 1195. 9656.38 1.000 146.5 1190.3 1182.5 136.1 1.2 3.4 .0098 .616 .617 5 25.5
225 4.500 .020 3 0 10890. 1194. 9695.74 1.000 147.7 1190.3 1182.5 137.4 1.2 3.4 .0098 .622 .617 5 25.5
226 4.520 .020 3 0 10927. 1193. 9734.23 1.000 149.0 1190.2 1182.5 138.6 1.2 3.3 .0098 .622 .623 5 25.5
227 4.540 .020 3 0 10964. 1191. 9772.62 1.000 150.2 1190.2 1182.5 139.9 1.3 3.3 .0098 .627 .622 5 25.5
228 4.560 .020 3 0 11000. 1190. 9810.12 1.000 151.5 1190.2 1182.5 141.1 1.3 3.3 .0098 . .627 .628 5 25.5
229 4.580 .020 3 0 11035. 1189. 9846.46 1.000 152.7 1190.2 1182.5 142.4 1.3 3.3 .0098 .626 .627 5 25.5
230 4.600 .020 3 0 11070. 1188. 9882.92 1.000 154.0 1190.2 1182.5 143.7 1.3 3.3 .0098 .632 .633 5 25.5
231 4.620 .020 3 0 11104. 1186. 9918.21 1.000 155.2 1190.1 1182.5 144.9 1.3 3.3 .0098 .632 .633 5 25.5
232 4.640 .020 3 0 11138. 1185. 9953.33 1.000 156.5 1190.1 1182.5 146.2 1.3 3.3 .0098 .637 .638 5 25.5, 4.660 .020 3 0 11171. 1183. 9987.50 1.000 157.8 1190.1 1182.5 147.5 1.3 3.3 .0098 .637 .638 5 25.5

4.680 .020 3 0 11204. 1182. 1002f.51 1.000 159.1 1190.1 1182.5 148.8 1.3 3.3 .0098 .642 .643 5 25.5
4.700 .020 3 0 11235. 1181. 10054.28 1.000 160.4 1190.0 1182.5 150.0 1.3 3.2 .0098 .641 .643 5 25.5

236 4.720 .020 3 0 11266. 1179. 10087.13 1.000 161.7 1190.0 1182.5 151.3 1.3 3.2 .0098 .647 .642 5 25.5
237 4.740 .020 3 0 11297. 1178. 10118.71 1.000 163.0 1190.0 1182.5 152.6 1.3 3.2 .0098 .646 .647 5 25.5
238 4.760 .020 3 0 11326. 1177. 10149.32 1.000 164.2 1190.0 1182.5 153.9 1.3 3.2 .0098 .646 .647 5 25.5
239 4.780 .020 3 0 11355. 1175. 10179.68 1.000 165.5 1190.0 1182.5 155.2 1.3 3.2 .0098 .651 .652 5 25.5
240 4.800 .020 3 0 11383. 1174. 10209.04 1.000 166.8 1189.9 1182.5 156.5 1.3 3.2 .0098 .650 .651 5 25.5



I T DTH KG KC GrOT DTS aB SUB BT HY HC BO ppp HP Ctfi DH DHH KIT AlG
242 4.840 .020 3 0 11437. 1171. 10266.23 1.000 169.5 1189.9 1182.5 159.1 1.3 3.2 .0098 .655 .656 5 25.5

til 4.860 .020 3 0 11463. 1169. 10293.77 1.000 170.8 1189.9 1182.5 160.5 1.3 3.2 .0098 .660 .655 5 25.5
4.880 .020 3 0 11488. 1168. 10320.53 1.000 172.1 1189.9 1182.5 161.8 1.3 3.1 .0098 .659 .660 5 25.5
4.900 .020 3 0 11512. 1166. 10345.96 1.000 173.4 1189.8 1182.5 163.1 1.3 3.1 .0098 .658 .659 5 25.5

246 4.920 .020 3 0 11536. 1165. 10371.09 1.000 174.7 1189.8 1182.5 164.4 1.3 3.1 .0098 .664 .665 5 25.5
247 4.940 .020 3 0 11559. 1164. 10395.13 1.000 176.1 1189.8 1182.5 165.7 1.3 3.1 .0098 .663 .664 5 25.5
248 4.960 .020 3 0 11581. 1162. 10418.87 1.000 177.4 1189.8 1182.5 167.1 1.3 3.1 .0098 .668 .663 5 25.5
249 4.980 .020 3 0 11602. 1161. 10441.50 1.000 178.7 1189.7 1182.5 168.4 1.3 3.1 .0098 .667 .668 5 25.5
250 5.000 .020 3 0 11622. 1159. 10463.05 1.000 180.1 1189.7 1182.5 169.7 1.3 3.1 .0098 .666 .667 5 25.5
251 5.020 .020 3 0 11641. 1158. 10483.95 1.000 181.4 1189.7 1182.5 171.1 1.3 3.1 .0098 .671 .672 5 25.5
252 5.040 .020 3 0 11660. 1156. 10503.73 1.000 182.8 1189.7 1182.5 172.4 1.3 3.1 .0098 .670 .671 5 25.5
253 5.060 .020 3 0 11678. 1154. 10523.44 1.000 184.1 1189.6 1182.5 173.8 1.4 3.1 .0098 .675 .670 5 25.5
254 5.080 .020 3 0 11695. 1153. 10541.72 1.000 185.5 1189.6 1182.5 175.1 1.3 3.0 .0098 .674 .675 5 25.5
255 5.100 .020 3 O· 11710. 1151. 10558.87 1.000 186.8 1189.6 1182.5 176.5 1.3 3.0 .0098 .672 .673 5 25.5
256 5.120 .020 3 0 11725. 1150. 10575.61 1.000 188.2 1189.6 1182.5 177.8 1.4 3.0 .0098 .678 .679 5 25.5
257 5.140 .020 3 0 11739. 1148. 10591.20 1.000 189.5 1189.5 1182.5 179.2 1.4 3.0 .0098 .676 .677 5 25.5
258 5.160 .020 3 0 11752. 1147. 10605.63 1.000 190.9 1189.5 1182.5 180.5 1.3 3.0 .0098 .675 .676 5 25.5
259 5.180 .020 3 0 11764. 1145. 10618.76 1.000 192.2 1189.5 1182.5 181.9 1.3 3.0 .0098 .675 .675 o 25.5
260 5.200 .020 3 0 11775. 1143. 10631.72 1.000 193.6 1189.5 1182.5 183.2 1.4 3.0 .0098 .679 .680 5 25.5
261 5.220 .020 3 0 11785. 1142. 10643.67 1.000 194.9 1189.5 1182.5 184.6 1.4 3.0 .0098 .679 .680 o 25.5
262 5.240 .020 3 0 11795. 1140. 10654.61 1.000 196.3 1189.4 1182.5 186.0 1.4 3.0 .0098 .679 .680 o 25.5
263 5.260 .020 3 0 11803. 1139. 10664.23 1.000 197.6 1189.4 1182.5 187.3 i.4 2.9 .0098 .679 .679 o25.5
264 5.280 .020 3 0 11811. 1137. 10673.53 1.000 199.0 1189.4 1182.5 188.7 1.4 2.9 .0098 .683 .684 5 25.5
265 5.300 .020 3 0 11817. 1135. 10681.81 1.000 200.4 1189.4 1182.5 190.0 1.4 2.9 .0098 .683 .683 o 25.5
266 5.320 .020 3 0 11822. 1134. 10688.76 1.000 201.7 1189.3 1182.5 191.4 1.4 2.9 .0098 .683 .683 o25.5
267 5.340 .020 3 0 11827. 1132. 10694.69 1.~00J03.1 1189.3 1182.5 192.8 1.4 2.9 .0098 .680 .681 5 25.5

, 5.361 .020 3 0 11830. 1130. 10699.61 1.000 204.5 1189.3 1182.5 194.1 1.4 2.9 .0098 .680 .680 o 25.5
5.380 .020 3 0 11833. 1129. 10703.93 1.000 205.8 1189.2 1182.5 195.5 1.4 2.9 .0098 .684 .685 5 25.5

70 5.400 .020 3 0 11834. 1127. 10706.90 1.000 207.2 1189.2 1182.5 196.9 1.4 2.9 .0098 .684 .684 o 25.5
271 5.420 .020 3 0 11835. 1125. 10709.16 1.000 208.6 1189.2 1182.5 198.2 1.4 2.9 .0098 .684 .684 o 25.5
272 5.440 .020 3 0 11834. 1124. 10710.73 1.000 209.9 1189.2 1182.5 199.6 1.4 2.8 .0098 .687 .682 5 25.5
273 5.460 .020 3 0 11833. 1122. 10711.06 1.000 211.3 1189.1 1182.5201.0 1.4 2.8 .0098 .685 .686 5 25.5
274 5.480 .020 3 0 11831. 1120. 10710.35 1.000 212.7 1189.1 1182.5202.3 1.4 2.8 .0098 .685 .686 o 25.5
275 5.500 .020 3 0 11827. 1119. 10708.94 1.000 214.0 1189.1 1182.5 203.7 1.4 2.8 .0098 .685 .685 o 25.5
276 5.520 .020 3 0 11823. 1117. 10705.78 1.000 215.4 1189.1 1182.5 205.1 1.4 2.8 .0098 .681 .683 5 25.5
277 5.540 .020 3 0 11817. 1115. 10701.59 1.000 216.8 1189.0 1182.5 206.4 1.4 2.8 .0098 .681 .682 o 25.5
278 5.5d0 .020 3 0 11810. 1113. 10697.04 1.000 218.1 1189.0 1182.5 207.8 1.4 2.8 .0098 .685 .686 525.5
279 5.580 .020 3 0 11803. 1112. 10691.12 1.000 219.5 1189.0 1182.5 209.2 1.4 2.8 .0098 .685 .685 o 25.5
280 5.600 .020 3 0 11794. 1110. 10684.18 1.000 220.9 1189.0 1182.5210.5 1.4 2.7 .0098 .682 .683 5 25.5
281 5.620 .020 3 0 11784. 1108. 10676.20 1.000 222.2 1188.9 1182.5 211.9 1.4 2.7 .0098 .682 .682 o 25.5
282 5.640 .020 3 0 11773. 1106. 10666.86 1.000 223.6 1188.9 1182.5213.3 1.4 2.7 .0098 .678 .679 5 25.5
283 5.660 .020 3 0 11761. 1105. 10656.48 1.000 225.0 1188.9 1182.5 214.6 1.4 2.7 .0098 .678 .678 o25.5
284 5.680 .020 3 0 11749. 1103. 10645.71 1.000 226.3 1188.9 1182.5 216.0 1.4 2.7 .0098 .682 .683 5 25.5
285 5.700 .020 3 0 11735. 1101. 10633.57 1.000 227.7 1188.8 1182.5 217.4 1.4 2.7 .0098 .682 .681 o 25.5
286 5.720 .020 3 0 11720. . 1099. 10620.38 1.000 229.0 1188.8 1182.5218.7 1.4 2.7 .0098 .678 .679 5 25.5
287 5.740 •020 3 0 11704. 1097• 10606.17 1.000 230.4 1188.8 1182.5 220.1 1.4 2.7 .0098 .678 .678 o25.5
288 5.760 .020 3 0 11686. 1096. 10590.57 1.000 231.7 1188.7 1182.5 221.4 1.3 2.6 .0098 .674 .675 5 25.5
289 5.780 .020 3 0 11668. 1094. 10573.94 1.000 233.1 1188.7 1182.5222.8 1.3 2.6 .0098 .674 .674 o25.5
290 5.800 .020 3 0 11649. 1092. 10556.88 1.000 234.4 1188.7 1182.5 224.1 1.4 2.6 .0098 .677 .•671 5 25.5
291 5.820 .020 3 0 11629. 1090. 10538.5d 1.000 235.8 1188.7 1182.5 225.5 1.3 2.6 .0098 .674 .675 5 25.5
292 5.840 .020 3 0 11608. 1088. 10519.22 1.000 237.1 1188.6 1182.5 226.8 1.3 2.6 .0098 .674 .674 o 25.5
293 5.860 .020 3 0 11585. 1087. 10498.48 1.000 238.5 1188.6 1182.5 228.2 1.3 2.6 .0098 .670 .671 5 25.5

• 5.880 .020 3 0 11562. 1085. 10477.08 1.000 239.8 1188.6 1182.5229.5 1.3 2.6 .0098 .670 .670 o25.5
5.900 .020 3 0 11537. 1083. 10454.28 1.000 241.2 1188.5 1182.5 230.8 1.3 2.6 .0098 .666 .667 5 25.5

296 5.920 .020 3 0 11512. 1081. 10430.47 1.000 242.5 1188.5 1182.5 232.2 1.3 2.6 .0098 .666 .666 o25.5
297 5.940 .020 3 0 11485. 1079. 10405.63 1.000 243.8 1188.5 1182.5 233.5 1.3 2.5 .0098 .662 .663 5 25.5
298 5.960 .020 3 0 11456. 1076. 10379.79 1.000 245.1 1188.5 1182.5234.8 1.3 2.5 .0098 .662 .661 o 25.5
299 5.980 .020 3 0 11427. 1074. 10353.11 1.000 246.5 1188.4 1182.5 236.1 1.3 2.5 .0098 .664 .659 5 25.5
300 6.000 .020 3 0 11397. 1071. 10325.56 1.000 247.8 1188.4 1182.5 237.5 1.3 2.5 .0098 .661 .662 5 25.5
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I T DTH KG KC QTOT QTS aB SUB BT HY HC BO PPP HP ctfl DH DHH KIT AlG
302 6.040 .020 3 0 11335. 1066. 10268.65 1.000 250.4 1188.3 1182.5 240.1 1.3 2.5 .0098 .659 .658 o25.5
303 6.060 .020 3 0 11311. 1063. 10247.20 1.000 251.7 1188.3 1182.5 241.4 1.3 2.5 .0098 .654 .655 5 25.5

• 6.080 .020 3 0 11285. 1061. 10224.55 1.000 253.0 1188.3 1182.5 242.7 1.3 2.4 .0098 .651 .652 5 25.5
6.100 •020 3 0 11259. 1058• 10201.05 1.000 '254.3 1188.3 1182.5 244.0 1.3 2.4 .0098 .648 .649 5 25.5

306 6.120 •020 3 0 11232• 1055. 10176.89 1.000 255.6 1188.2 1182.5 245.3 1.3 2.4 .0098 .652 .653 5 25.5
307 6.140 •020 3 0 11204. 1053• 10151.55 1.000 256.9 1188.2 1182.5 246.6 1.3 2.4 .0098 .649 .650 5 25.5
308 6.160 .020 3 0 11175. 1050. 10125.04 1.000 258.2 1188.2 1182.5 247.9 1.3 2.4 .0098 .646 .647 5 25.5
309 6.180 .020 3 0 11145. 1048. 10097.68 1.000 259.5 1188.1 1182.5 249.2 1.3 2.4 .0098 .643 .644 5 25.5
310 6.200 .020 3 0 11114. 1045. 10069.16 1.000 260.8 1188.1 1182.5 250.5 1.3 2.4 .0098 .640 .641 5 25.5
311 6.220 .020 3 0 11082. 1042. 10039.97 1.000 262.1 1188.1 1182.5 251.7 1.3 2.4 .0098 .643 .638 5 25.5
312 6.240 .020 3 0 11050. 1040. 10009.96 1.000 263.4 1188.1 1182.5 253.0 1.3 2.4 .0098 .640 .641 5 25.5
313 6.260 .020 3 0 11016. 1037. 9978.79 1.000 264.6 1188.0 1182.5 254.3 1.3 2.3 .0098 .637 .638 5 25.5
314 6.280 •020 3 0 10981 • 1034. 9946.48 1.000 265.9 1188.0 1182.5 255.6 1.3 2.3 .0098 .634 .635 5 25.5
315 6.300 .020 3 0 10945. 1031. 9913.35 1.000 267.2 1188.0 1182.5 256.8 1.3 2.3 .0098 .631 .632 5 25.5
316 6.320 •020 3 0 10908 • 1029. 9879.10 1.000 268.4 1187.9 1182.5 258.1 1.3 2.3 .0098 .628 .629 5 25.5
317 6.340 .020 3 0 10871. 1026. 9844.52 1.000 269.7 1187.9 1182.5 259.3 1.3 2.3 .0098 .631 .626 5 25.5
318 6.360 •020 3 0 10832• 1023. 9808.80 1.000 270.9 1187.9 1182.5 260.6 1.3 2.3 .0098 .628 .629 5 25.5
319 6.380 .020 3 0 10793. 1021. 9771.97 1.000 272.2 1187.8 1182.5 261.8 1.2 2.3 .0098 .625 .626 5 25.5
320 6.400 .020 3 0 10752. 1018. 9734.36 1.000 273.4 1187.8 1182.5 263.1 1.2 2.3 .0098 .622 .623 5 25.5
321 6.420 .020 3 0 10711. lOIS. 9695.64 1.000 274.7 1187.8 1182.5 264.3 1.2 2.2 .0098 .618 .619 5 25.5
322 6.440 •020 3 0 10069. 1012• 9656.17 1.000 275.9 1187.7 1182.5 265.6 1.2 2.2 .0098 .615 .616 5 25.5
323 6.460 .0203 0 10625. 1010. 9615.60 1.000 277.1 1187.7 1182.5 266.8 1.2 2.2 .0098 .612 .613 5 25.5
324 6.480 •020 3 0 10581. 1007• 9574.30 1.000 278.3 1187.7 1182.5 268.0 1.2 2.2 .0098 .609 .610 5 25.5
325 6.500 •020 3 0 10536• 1004. 9531. 92 1.000 279.5 1187.7 1182.5 269.2 1.2 2.2 .0098 .606 .607 5 25.5
326 6.520 .020 3 0 10491. 1001. 9489.23 1.000 280.8 1187.6 1182.5 270.4 1.2 2.2 .0098 .608 .604 5 25.5
327 6.540 .•020 3 0 10444. 999. 9445.47 1.000 282.0 1187.6 1182.5 271.6 1.2 2.2 .0098 .605 .600 5 25.5
328 6.560 .020 3 0 10397. 996. 9401.00 1.000 283.2 1187.6 1182.5 272.8 1.2 2.2 .0098 ,,602 .597 5 25.5

• 6.580 •020 3 0 10349• 993. 9355.49 1.000 284.4 1187.5 1182.5 274.0 1.2 2.2 .0098 .599 .600 5 25.5
6.600 •020 3 0 10300• 990. 9309.27 1.000 285.6 1187.5 1182.5 275.2 1.2 2.1 .0098 .596 .596 5 25.5

331 6.620 .020 3 0 10250. 988. 9262.03 1.000 286.7 1187.5 1182.5 276.4 1.2 2.1 .0098 .592 .593 5 25.5
332 6.640 .020 3 0 10199. 985. 9214.45 1.000 287.9 1187.4 1182.5 277.6 1.2 2.1 .0098 .589 .590 5 25.5
333 6.660 .020 3 0 10148. 982. 9166.20 1.000 289.1 1187.4 1182.5 278.8 1.2 2.1 .0098 .586 .587 5 25.5
334 6.680 •020 3 0 10097• 979. 9117.64 1.000 290.3 1187.4 1182.5 279.9 1.2 2.1 .0098 .582 .583 5 25.5
335 6.700 •020 3 0 10045• 976. 9068.08 1.000 291.4 1187.3 1182.5 281.1 1.2 2.1 .0098 .579 .580 5 25.5
336 6.720 •020 3 0 9992 • 974. 9018.24 1.000 292.6. 1187.3 1182.5 282.2 1.2 2.1 .0098 .576 .577 5 25.5
337 6.740 .020 3 0 9939. 971. 8967.77 1.000 293.7 1187.3 1182.5 283.4 1.1 2.1 .0098 .572 .573 5 25.5
338 6.760 .020 3 0 9885. 968. 8916.68 1.000 294.9 1187.3 1182.5 284.5 1.1 2.0 .0098 .569 .570 5 25.5
339 6.780 •020 3 0 9831 • 965. 8865.33 1.000 296.0 1187.2 1182.5 285.7 1.1 2.0 .0098 .566 .567 5 25.5
340 6.800 .020 3 0 9776. 963. 8813.39 1.000 297.1 1187.2 1182.5 286.8 1.1 2.0 .0098 .563 .564 5 25.5
341 6.820 •020 3 0 9721 • 960. 8760.86 1.000 298.2 1187.2 1182.5 287.9 1.1 2.0 .0098 .559 .560 5 25.5
342 6.840 .020 3 0 9665. 957. 8707.75 1.000 299.3 1187.1 1182.5 289.0 1.1 2.0 .0098 .556 .557 5 25.5
343 6.860 •020 3 0 9609. 954 • 8654.42 1.000 300.4 1187.1 1182.5 290.1 1.1 2.0 .0098 .553 .554 5 25.5
344 6.880 .020 3 0 9553. 952. 8600.88 1.000 301.5 1187.1 1182.5 291.2 1.1 2.0 .0098 .549 .550 5 25.5
345 6.900 •020 3 0 9496 • 949. 8546.79 1.000 302.6 1187.0 1182.5 292.3 1.1 2.0 .0098 .546 .547 5 25.5
346 6.920 .020 3 0 9438. 946. 8492.17 1.000 303.7 1187.0 1182.5 293.4 1.1 2.0 .0098 .543 .544 5 25.5
347 6.940 .020 3 0 9381. - 943. 8437.36 1.000 304.8 1187.0 1182.5 294.5 1.1 1.9 .0098 .539 .540 5 25.5
348 6.960 .020 3 0 9323. 941. 8382.03 1.000 305.9 1187.0 1182.5 295.5 1.1 1.9 .0098 .536 .537 5 25.5
349 6.980 .020 3 0 9264. 938. 8326.20 1.000 306.9 1186.9 1182.5 296.6 1.1 1.9 .0098 .533 .533 5 25.5
350 7.000 .020 3 0 9205. 935. 8270.22 1.000 308.0 1186.9 1182.5 297.7 1.1 1.9 .0098 .529 .525 5 25.5
351 7.020 .020 3 0 9147. 933. 8214.09 1.000 309.1 1186.9 1182.5 298.7 1.1 1.9 .0098 .526 .522 5 25.5
352 7.040 •020 3 0 9087. 930 • 8157.49 1.000 310.1 1186.8 1182.5 299.8 1.0 1.9 .0098 .523 .518 5 25.5
353 7.060 •020 3 0 9028• 927. 8100.50 1.000 311.1 1186.8 1182.5 300.8 1.0 1.9 .0098 .514 .515 5 25.5
354 7.080 •020 3 0 8968• 924. 8043.05 1.000 312.1 1186.8 1182.5 301.8 1.0 1.8 .0098 .511 .512 5 25.5

• 7.100 •020 3 0 8907• 922. 7985.51 1.000 313.2 1186.7 1182.5 302.8 1.0 1.8 .0098 .508 .509 5 25.5
7.120 .020 3 0 8847. 919. 7927.88 1.000 314.2 1186.7 1182.5 303.8 1.0 1.8 .0098 .504 .505 5 25.5

357 7.140 •020 3 0 8786. 916• 7869.84 1.000 315.2 1186.7 1182.5 304.8 1.0 1.8 .0098 .501 .502 5 25.5
3587.160 •020 3 0 8726 • 914. 7811.72 1.000 316.2 1186.7 1182.5 305.8 1.0 1.8 .0098 .498 .499 5 25.5
359 7.180 .020 3 0 8664. 911. 7753.20 1.000 317.2 1186.6 1182.5 306.8 1.0 1.8 .0098 .495 .495 5 25.5
360 7.200 .020 3 0 8603. 909. 7694.63 1.000 318.1 1186.6 1182.5 307.8 1.0 1.8 .0098 .491 .492 5 25.5
361 7.220 .020 3 0 8542. 906. 7636.02 1.000 319.1 1186.6 1182.5 308.8 1.0 1.8 .0098 .488 .489 5 25.5



I T DTH KG KC QTOT QTS QB SUB BT HY He BO PPP HP Ctfl DH DHH KIT AlG
362 7.240 .020 3 0 8481. 903. 7577.38 1.000 320.1 1186.5 1182.5 309.8 1.0 1.8 .0098 .485 .481 5 25.5
363 7.260 .020 3 0 8419. 901. 7518.37 1.000 321.1 1186.5 1182.5 310.7 1.0 1.8 .0098 .482 .478 5 25.5
364 7.280 .020 3 0 8357. 898. 7459.13 1.000 322.0 1186.5 1182.5311.7 .9 1.7 .0098 .474 .474 5 25.5

- 7.300 .020 3 0 8295. 895. 7399.89 1.000 322.9 1186.4 1182.5 312.6 .9 1.7 .0098 .470 .471 5 25.5
7.320 .020 3 0 8232. 892. 7340.31 1.000 323.9 1186.4 1182.5 313.5 .9 1.7 .0098 .467 .468 5 25.5
7.340 .020 3 0 8170. 889. 7280.96 1.000 324.8 1186.4 1182.5 314.5 .9 1.7 .0098 .469 .465 5 25.5

368 7.360 .020 3 0 8108. 886. 7221.32 1.000 325.71186.4 1182.5 315.4 .9 1.7 .0098 .459 .457 5 25.5
369 7.380 .020 3 0 8045. 883. 7161.92 1.000 326.6 1186.3 1182.5 316.3 .9 1.7 .0098 .460 .458 5 25.5
370 7.400 .020 3 0 7983. 881. 7102.35 1.000 327.6 1186.3 1182.5 317.2 .9 1.7 .0098 .452 .451 5 25.5
371 7.420 .020 3 0 7920. 878. 7042.65 1.000 328.4 1186.3 1182.5 318.1 .9 1.6 .0098 .445 .452 5 25.5
372 7.440 .020 3 0 7858. 875. 6982.85 1.000 329.3 1186.2 1182.5 319.0 .9 1.6 .0098 .446 .444 5 25.5
373 7.460 .020 3 0 7795. 872. 6922.94 1.000 330.2 1186.2 1182.5 319.9 .9 1.6 .0098 .438 .437 5 25.5
374 7.480 .020 3 0 7733. 869. 6863.63 1.000 331.1 1186.2 1182.5 320.8 .9 1.6 .0098 .439 .438 5 25.5
375 7.500 .020 3 0 7670. 866. 6803.89 1.000 332.0 1186.2 1182.5321.6 .9 1.6 .0098 .432 .431 5 25.5
376 7.520 .020 3 0 7608. 864. 6744.41 1.000 332.8 1186.1 1182.5 322.5 .9 1.6 .0098 .433 .432 5 25.5
377 7.540 .020 3 0 7546. 861. 6684.85 1.000 333.7 1186.1 1182.5 323.3 .9 1.6 .0098 .426 .424 5 25.5
378 7.560 .020 3 0 7483. 858. 6625.24 1.000 334.5 1186.1 1182.5 324.2 .8 1.6 .0098 .419 .425 5 25.5
379 7.580 .020 3 0 7421. 855. 6565.57 1.000 335.3 1186.1 1182.5 325.0 .8 1.6 .0098 .420 .418 5 25.5
380 7.600 .020 3 0 7359. 853. 6506.20 1.000 336.2 1186.0 1182.5 325.8 .9 1.6 .0099 .412 .411 5 25.5
381 7.620 .020 3 0 7297. 850. 6447.13 1.000 337.0 1186.0 1182.5 326.7 .8 1.6 .0098 .413 .412 5 25.5
382 7.640 .020 3 0 7235. 847. 6388.03 1.000 337.8 1186.0 1182.5 327.5 .8 1.5 .0098 .406 .405 5 25.5
383 7.660 .020 3 0 7173. 845. 6328.93 1.000 338.6 1185.9 1182.5 328.3 .8 1.5 .0098 .399 .406 5 25.5
384 7.680 .020 3 0 7112. 842. 6269.80 1.000 339.4 1185.9 1182.5 329.1 .8 1.5 .0098 .400 .399 5 25.5
385 7.700 .020 3 0 7050. 839. 6211.02 1.000 340.2 1185.9 1182.5 329.9 .8 1.5 .0098 .394 .392 5 25.5
386 7.720 .020 3 0 6989. 836. 6152.55 1.000 341.0 1185.9 1182.5 330.7 .8 1.5 .0098 .394 .393 5 25.5
387 7.740 •020 3 0 6928. 834• 6094.11 1.000 341.8 1185.8 1182.5 331.4 .8 1.5 .0098 .388 .386 5 25.5
388 7.760 .020 3 0 6867. 831. 6035.72 1.000 342.5 1185.8 1182.5 332.2 .8 1.5 .0098 .381 .387 5 25.5
389 7.780 .020 3 0 6806. 829. 5977.65 1.000 343.3 1185.8 1182.5 333.0 .8 1.5 .0098 .382 .380 5 25.5

4 7.800 .020 3 0 6746. 826. 5919.65 1.000 344.0 1185.8 1182.5 333.7 .8 1.4 .0098 .375 .374 5 25.5
7.820 .020 3 0 6685. 823. 5861.97 1.000 344.8 1185.7 1182.5 334.5 .8 1.4 .0098 .376 .375 5 25.5
7.840 .020 3 0 6626. 821. 5804.70 1.000 345.5 1185.7 1182.5 335.2 .7 1.4 .0098 .369 .368 5 25.5

393 7.860 .020 3 0 6565. 818. 5747.19 1.000 346.3 1185.7 1182.5335.9 .7 1.4 .0098 .363 .369 5 25.5
394 7.880 •020 3 0 6506. 816• 5690.35 1.000 347.0 1185.7 1182.5 336.6 .7 1.4 .0098 .364 .362 5 25.5
395 7.900 .020 3 0 6446. 813. 5633.28 1.000 347.7 1185.6 1182.5 337.4 .7 1.4 .0098 .357 .356 5 25.5
396 7.920 .020 3 0 6387. 811. 5576.89 1.000 348.4 1185.6 1182.5 338.1 .7 1.4 .0098 .358 .357 5 25.5
397 7.940 .020 3 0 6329. 808. 5520.61 1.000 349.1 1185.6 1182.5 338.8 .7 1.4 .0098 .352 .351 5 25.5
398 7.960 .020 3 0 6270. 806. 5464.47 1.000 349.8 1185.6 1182.5 339.5 .7 1.4 .0098 .346 .345 5 25.5
399 7.980 .020 3 0 6212. 803. 5408.68 1.000 350.5 1185.5 1182.5 340.2 .7 1.4 .0098 .346 .345 5 25.5
400 8.000 .020 3 0 6154. 801. 5353.03 1.000 351.2 1185.5 1182.5 340.8 .7 1.3 .0098 .340 .339 5 25.5
401 8.020 .020 3 0 6096. 798. 5297.86 1.000 351.8 1185.5 1182.5341.5 .7 1.3 .0098 .334 .340 5 25.5
402 8.040 .020 3 0 6039. 796. 5243.05 1.000 352.5 1185.5 1182.5 342.2 .7 1.3 .0098 .335 .334 5 25.5
403 8.060 .020 3 0 5982. 793. 5188.72 1.000 353.2 1185.4 1182.5 342.8 .7 1.3 .0098 .329 .328 5 25.5
404 8.080 .020 3 0 5926. 791. 5134.76 1.000 353.8 1185.4 1182.5 343.5 .7 1.3 .0098 .330 .328 5 25.5
405 8.100 •020 3 0 5870 • 789. 5081.30 1.000 354.5 1185.4 1182.5 344.2 .6 1.3 .0098 .324 .323 5 25.5
406 8.120 .020 3 0 5814. 786. 5028.02 1.000 355.1 1185.4 1182.5 344.8 .6 1.3 .0098 .318 .317 5 25.5
407 8.140 .020 3 0 5759. 784. 4975.43 1.000 355.8 1185.3 1182.5 345.4 .6 1.3 .0098 .319 .318 5 25.5
408 8.160 .020 3 0 5704. - 781. 4923.02 1.000 356.4 1185.3 1182.5 346.0 .6 1.3 .0098 .313 .312 5 25.5
409 8.180 .020 3 0 5650. 779. 4871.14 1.000 357.0 1185.3 1182.5 346.7 .6 1.3 .0098 .307 .312 5 25.5
410 8.200 .020 3 0 5597. 777. 4819.95 1.000 357.6 1185.3 1182.5 347.3 .6 1.3 .0098 .308 .307 5 25.5
411 8.220 •020 3 0 5543 • 775. 4768.64 1.000 358.2 1185.2 1182.5 347.9 .6 1.2 .0098 .302 .301 5 25.5
412 8.240 .020 3 0 5491. 772. 4718.35 1.000 358.8 1185.2 1182.5 348.5 .6 1.2 .0098 .303 .302 5 25.5
413 8.260 .020 3 0 5438. 770. 4668.26 1.000 359.4 1185.2 1182.5 349.1 .6 1.2 .0098 .297 .296 5 25.5
414 8.280 •020 3 0 5386 • 768. 4618.40 1.000 360.0 1185.2 1182.5 349.7 .6 1.2 .0098 .292 .291 5 25.5
415 8.300 •020 3 0 5335 • 766. 4569.23 1.000 360.6 1185.2 1182.5 350.3 .6 1.2 .0098 .292 .292 5 25.5

, 8.320 .020 3 0 5284. 764. , 4520.60 1.000 361.2 1185.1 1182.5 350.8 .6 1.2 .0098 .287 .286 5 25.5
8.340 .020 3 0 5233. 761. 4471.89 1.000 361.7 1185.1 1182.5351.4 .6 1.2 .0098 .282 .287 5 25.5

18 8.360 .020 3 0 5183. 759. 4424.18 1.000 362.3 1185.1 1182.5 352.0 .6 1.2 .0098 .282 .282 5 25.5
419 8.380 .020 3 0 5134. 757. 4376.71 1.000 362.8 1185.1 1182.5 352.5 .6 1.2 .0098 .277 .276 5 25.5
420 8.400 •020 3 0 5085. 755• 4329.62 1.000 363.4 1185.0 1182.5 353.1 .6 1.2 .0098 .278 .277 5 25.5
421 8.420 .020 3 0 5036. 753. 4283.08 1.000 363.9 1185.0 1182.5 353.6 .5 1.2 .0098 .273 .272 5 25.5



I T DTH KG KC QTOT QTS G8 SUB BT HY HC 80 PPP HP ~ DH DHH KIT ALB
422 8.440 .020 3 0 4988. 751. 4236.79 1.000 364.5 1185.0 1182.5 354.1 .5 1.1 .0098 .268 .267 5 25.5
423 8.460 .020 3 0 4940. 749. 4191.19 1.000 365.0 1185.0 1182.5 354.7 .5 1.1 .0098 .268 .267 5 25.5
424 8.480 .020 3 0 4893. 747. 4146.15 1.000 365.5 1185.0 1182.5 355.2 .5 1.1 .0098 .263 .262 5 25.5
425 8.500 .020 3 0 4846. 745. 4101.06 1.000 366.1 1184.9 1182.5 355.7 .5 1.1 .0098 .259 .263 5 25.5

•. 8.520 .020 3 0 4800. 743. 4056.97 1.000 366.6 1184.9 1182.5 356.2 .5 1.1 .0098 .259 .258 5 25.5
8.540 .020 3 0 4754. 741. 4012.83 1.000 367.1 1184.9 1182.5 356.8 .5 1.1 .0098 .254 .253 5 25.5

428 8.560 .020 3 0 4708. 739. 3969.37 1.000 367.6 1184.9 1182.5 357.3 .5 1.1 .0098 .254 .254 5 25.5
429 8.580 .020 3 0 4663. 737. 3926.48 1.000 368.1 1184.9 1182.5357.8 .5 1.1 .0098 .250 .249 5 25.5
430 8.600 .020 3 0 4619. 735. 3883.86 1.000 368.6 1184.8 1182.5 358.3 .5 1.1 .0098 .245 .244 5 25.5
431 8.620 .020 3 0 4575. 733. 3841.62 1.000 369.1 1184.8 1182.5 358.7 .5 1.1 .0098 .246 .245 5 25.5
432 8.640 .020 3 0 4531. 731. 3799.95 1.000 369.6 1184.8 1182.5 359.2 .5 1.1 .0098 .241 .240 5 25.5
433 8.660 .020 3 0 4488. 729. 3758.56 1.000 370.0 1184.8 1182.5 359.7 .5 1.1 .0098 .237 .241 5 25.5
434 8.680 .020 3 0 4445. 727. 3717.84 1.000 370.5 1184.8 1182.5 360.2 .5 1.1 .0098 .237 .236 5 25.5
435 8.700 .020 3 0 4403. 726. 3677 .40 1.000 371.0 1184.8 1182.5 360.6 .5 1.0 .0098 .233 .232 5 25.5
436 8.720 .020 3 0 4361. 724. 3637.34 1.000 371.4 1184.7 1182.5 361.1 .5 1.0 .0098 .233 .232 5 25.5
437 8.740 .020 3 0 4320. 722. 3597.85 1.000 371.9 1184.7 1182.5361.6 .5 1.0 .0098 .229 .228 5 25.5
438 8.760 .020 3 0 4279. 720. 3558.65 1.000 372.3 1184.7 1182.5 362.0 .4 1.0 .0098 .224 .224 5 25.5
439 8.780 .020 3 0 4238. 718. 3520.11 1.000 372.8 1184.7 1182.5 362.5 .4 1.0 .0098 .225 .224 5 25.5
440 8.800 .020 3 0 4198. 717. 3481.56 1.000 373.2 1184.7 1182.5 362.9 .4 1.0 .0098 .221 .220 5 25.5
441 8.820 .020 3 0 4159. 715. 3443.89 1.000 373.7 1184.6 1182.5 363.3 .4 1.0 .0098 .217 .220 5 25.5
442 8.840 .020 3 0 4119. 713. 3406.30 1.000 374.1 1184.6 1182.5 363.8 .4 1.0 .0098 .217 .216 5 25.5
443 8.860 .020 3 0 4081. 711. 3369.28 1.000 374.5 1184.6 1182.5 364.2 .4 1.0 .0098 .213 .212 5 25.5
444 8.990 .020 3 0 4042. 710. 3332.64 1.000 375.0 1184.6 1182.5 364.6 .4 1.0 .0098 .213 .212 5 25.5
445 8.900 .020 3 0 4005. 708. 3296.57 1.000 375.4 1184.6 1182.5 365.0 .4 1.0 .0098 .209 .208 5 25.5
446 8.920 .020 3 0 3967. 706. 3260.79 1.000 375.8 1184.6 1182.5 365.4 .4 1.0 .0098 .205 .209 5 25.5
447 8.940 .020 3 0 3930. 705• 3225.38 1.000 376.2 1184.5 1182.5 365.9 .4 1.0 .0098 .205 .205 5 25.5
448 8.960 .020 3 0 . 3893. 703. 3190.26 1.000 376.6 1184.5 1182.5 366.3 .4 .9 .0098 .202 .201 5 25.5
449 8.980 .020 3 0 3857. 701. 3155.79 1.000 377.0 1184.5 1182.5 366.7 .4 .9 .0098 .202 .201 5 25.5

... MOO .020 3 0 3821. 700. 3121.61 1.000 377.4 1184.5 1182.5 367.1 .4 .9 .0098 .198 .197 5 25.5
9.020 .020 3 0 3786. 698. 3087.73 1.000 377.8 1184.5 1182.5 367.5 .4 .9 .0098 .194 .198 5 25.5
9.040 .020 3 0 3751. 696. 3054.49 1.000 378.2 1184.5 1182.5 367.8 .4 .9 .0098 .195 .194 5 25.5

453 9.060 .020 3 0 3716. 694. 3021.54 1.000 378.6 1184.5 1182.5 368.2 .4 .9 .0098 .191 .190 5 25.5
454 9.080 .020 3 0 3682. 693. 2988.95 1.000 378.9 1184.4 1182.5 368.6 .4 .9 .0098 .191 .191 5 25.5
455 9.100 .020 3 0 3648. 691. 2956.65 1.000 379.3 1184.4 1182.5 369.0 .4 .9 .0098 .188 .187 5 25.5
456 9.120 .020 3 0 3614. 689. 2924.92 1.000 379.7 1184.4 1182.5 369.3 .4 .9 .0098 .184 .187 5 25.5
457 9.140 .020 3 0 3581. 687 • 2893.27 1.000 380.0 1184.4 1182.5 369.7 .4 .9 .0098 .184 .194 5 25.5
458 9.160 •020 3 0 3548. 686. 2862.20 1.000 380.4 1184.4 1182.5 370.1 .4 .9 .0098 .181 .180 5 25.5
459 9.180 .020 3 0 3516. 684. 2831.75 1.000 380.8 1184.4 1182.5 370.4 .4 .9 .0098 .181 .190 5 25.5
460 9.200 .020 3 0 3484. 682. 2801.31 1.000 381.1 1184.3 1192.5 370.8 .4 .9 .0098 .178 .177 5 25.5
461 9.220 .020 3 0 3452. 681. 2771.17 1.000 381.5 1184.3 1182.5 371.1 .3 .9 .0098 .174 .177 5 25.5
462 9.240 .020 3 0 3421. 679. 2741.63 1.000 381.8 1184.3 1182.5 371.5 .3 .9 .0099 .173 .172 5 25.5
463 9.260 .020 3 0 3390. 677. 2712.43 1.000 382.2 1184.3 1182.5 371.8 .3 .9 .0098 .173 .172 5 25.5
464 9.280 .020 3 0 3359. 676. 2683.55 1.000 382.5 1184.3 1182.5 372.2 .3 .8 .0098 .171 .172 5 25.5
465 9.300 .020 3 0 3330. 674. 2655.28 1.000 382.9 1184.3 1192.5 372.5 .3 .8 .0098 .171 .166 5 25.5
466 9.320 .020 3 0 3300. 673. 2626.99 1.000 383.2 1184.3 1182.5 372.8 .3 .8 .0098 .165 .166 5 25.5
467 9.340 .020 3 0 3270. 671. 2599.03 1.000 383.5 1184.2 1182.5 373.2 .3 .8 .0098 .165 .166 5 25.5
468 9.360 .020 3 0 3241. 670. 2571.67 1.000 383.8 1184.2 1182.5 373.5 .3 .9 .0098 .165 .166 5 25.5
469 9.380 .020 3 0 3213. 668. 2544.57 1.000 384.2 1184.2 1182.5 373.8 .3 .8 .0098 .159 .160 5 25.5
470 9.400 .020 3 0 3184. 667. 2517.80 1.000 384.5 1184.2 1182.5 374.1 .3 .8 .0098 .159 .160 5 25.5
471 9.420 .020 3 0 3157. 665. 2491.36 1.000 384.8 1184.2 1182.5 374.5 .3 .8 .0098 .159 .160 5 25.5
472 9.440 .020 3 0 3129. 664. 2465.25 1.000 385.1 1184.2 1182.5 374.8 .3 .8 .0098 .159 .154 5 25.5
473 9.460 .020 3 0 3102. 662. 2439.39 1.000 385.4 1184.2 1182.5 375.1 .3 .8 .0098 .153 .154 5 25.5
474 9.480 .020 3 0 3075. 661. 2413.86 1.000 385.7 1184.2 1182.5 375.4 .3 .8 .0098 .153 .154 5 25.5
475 9.500 .020 3 0 3048. 659. 2388.65 1.000 386.0 1184.1 1182.5 375.7 .3 .8 .0098 .153 .154 5 25.5

, 9.520 .020 3 0 3022. 658. 2363.96 1.000 386.3 1184.1 1182.5 376.0 .3 .8 .0098 .147 .148 5 25.5
9.540 .020 3 0 2996. 657. 2339.33 1.000 386.6 1184.1 1182.5 376.3 .3 .8 .0098 .147 .148 5 25.5
9.560 .020 3 0 2970. 655. 2315.28 1.000 386.9 1184.1 1182.5 376.6 .3 .8, .0098 .147 .148 5 25.5

479 9.580 .020 3 0 2945. 654. 2291.29 1.000 387.2 1184.1 1182.5 376.9 .3 .8 .0098 .147 .142 5 25.5
480 9.600 .020 3 0 2920. 652. 2267.82 1.000 387.5 1184.1 1182.5 377.2 .3 .8 .0098 .141 .142 5 25.5
481 9.620 .020 3 0 2895. 651. 2244.40 1.000 387.8 1184.1 1182.5 377.4 .3 .8 .0098 .142 .142 5 25.5



I T DTH KG KC grOT QTS QS SUB BT HY HC 80 PPP HP Ofi DH OHH KIT AL6
482 9.640 .020 3 0 2871. 6SO. 2221.29 1.000 388.1 1184.1 1182.5 377.7 .3 .8 .0098 .142 .142 5 25.5
483 9.660 •020 3 0 2847. 648• 2198.77 1.000 388.3 1184.1 1182.5 378.0 .3 .8 .0098 .142 .137 5 25.5
484 9.680 •020 3 0 2823 • 647. 2176.23 1.000 388.6 1184.0 1182.5 378.3 .3 .7 .0098 .136 .137 5 25.5
485 9.700 •020 3 0 2800. 646 • 2154.26 1.000 388.9 1184.0 1182.5 378.5 .3 .7 .0098 .136 .137 5 25.5
486 9.720 •020 3 0 2777 • 645. 2132.35 1.000 389.2 1184.0 1182.5 378.8 .3 .7 .0098 .136 .137 5 25.5

til 9.740 •020 3 0 2754• 643. 2110.68 1.000 389.4 1184.0 1182.5 379.1 .3 .7 .0098 .131 .132 5 25.5
9.760 •020 3 0 2732. 642• 2089.58 1.000 389.7 1184.0 1182.5 379.3 .3 .7 .0098 .131 .132 5 25.5
9.780 •020 3 0 2709• 641. 2068.53 1.000 389.9 1184.0 1182.5 379.6 .3 .7 .0098 .131 .132 5 25.5

490 9.800 •020 3 0 2687• 640. 2047.79 1.000 390.2 1184.0 1182.5 379.9 .3 .7 .0098 .131 .132 5 25.5
491 9.820 •020 3 0 2666• 638. 2027.29 1.000 390.5 1184.0 1182.5 380.1 .3 .7 .0098 .126 .127 5 25.5
492 9.840 •020 3 0 2644 • 637. 2007.10 1.000 390.7 1184.0 1182.5 380.4 .3 .7 .0098 .126 .127 5 25.5
493 9.860 •020 3 0 2623. 636• 1987.21 1.000 391.0 1183.9 1182.5 380.6 .3 .7 .0098 .126 .127 5 25.5
494 9.880 •020 3 0 2602. 635• 1967.37 1.000 391.2 1183.9 1182.5 380.9 .3 .7 .0098 .126 .122 5 25.5
495 9.900 •020 3 0 2582. 634• 1948.03 1.000 391.5 1183.9 1182.5 381.1 .2 .7 .0098 .121 .122 5 25.5
496 9.920 •020 3 0 2562. 633 • 1928.98 1.000 391.7 1183.9 1182.5 381.4 .2 .7 .0098 .121 .122 5 25.5
497 9.940 •020 3 0 2541 • 631. 1909.98 1.000 391.9 1183.9 1182.5 381.6 .2 .7 .0098 .121 .122 5 25.5
498 9.960 .020 3 0 2522. 630. 1891.27 1.000 392.2 1183.9 1182.5 381.8 .2 .7 .0098 .121 .117 5 25.5
499 9.980 •020 3 0 2502. 629• 1872.81 1.000 392.4 1183.9 1182.5 382.1 .2 .7 .0098 .117 .117 5 25.5
SOD 10.000 .020 3 0 2483. 628. 1854.65 1.000 392.6 1183.9 1182.5 382.3 .2 .7 .0098 .117 .117 5 25.5
501 10.020 •020 3 0 2464. 627• 1836.77 1.000 392.9 1183.9 1182.5 382.5 .2 .7 .0098 .117 .117 5 25.5
502 10.040 •020 3 0 2445. 626 • 1819.18 1.000 393.1 1183.9 1182.5 382.8 .2 .7 .0098 .117 .113 5 25.5
503 10.060 .020 3 0 2426. 625. 1801.59 1.000 393.3 1183.8 1182.5 383.0 .2 .6 .0098 .112 .113 5 25.5
504 10.080 •020 3 0 2408. 624 . 1784.28 1.000 393.6 1183.8 1182.5 383.2 .2 .6 .0098 .112 .113 5 25.5
505 10.100 •020 3 0 2390. 623• 1767.27 1.000 393.8 1183.8 1182.5 383.5 .2 .6 .0098 .112 .113 5 25.5
506 10.120 •020 3 0 2372. 622 . 1750.53 1.000 394.0 1183.8 1182.5 383.7 .2 .6 .0098 .112 .109 5 25.5
507 10.140 •020 3 0 2355. 621 • 1734.04 1.000 394.2 1183.8 1182.5 383.9 .2 .6 .0098 .108 .109 5 25.5
508 10.160 .020 3 0 2337. 620, 1717.59 1.000 394.4 1183;8 1182.5 384.1 .2 .6 .0098 .108 .109 5 25.5
509 10.180 .020 3 0 2320. 619. 1701.42 1.000 394.7 1183.8 1182.5 384.3 .2 .6 .0098 .108 .109 5 25.5
510 10.200 •020 3 0 2303. 618 • 1685.52 1.000 394.9 1183.8 1182.5 384.5 .2 .6 .0098 .108 ,104 5 25.5
511 10.220 •020 3 0 2287• 617. 1669.87 1.000 395.1 1183.8 1182.5 384.8 .2 .6 .0098 .104 .104 5 25.5

'10.240 •020 3 0 2270. 616• 1654.25 1.000 395.3 1183.8 1182.5 385.0 .2 .6 .0098 .104 .104 5 25.5
10.260 •020 3 0 2254. 615 • 1638.91 1.000 395.5 1183.8 1182.5 385.2 .2 .6 .0098 .104 .104 5 25.5

4 10.280 •020 3 0 2238• 614. 1623.85 1.000 395.7 1183.8 1182.5 385.4 .2 .6 .0098 .104 ,100 5 25.5
515 10.300 •020 3 0 2222. 613• 1608.78 1.000 395.9 1183.7 1182.5 385.6 .2 .6 .0098 .100 .100 5 25.5
516 10.320 .020 3 0 2206. 612. 1594.22 1.000 396.1 1183.7 1182.5 385.8 .2 .6 .0098 .100 .100 5 25.5
517 10.340 .020 3 0 2191. 611. 1579.70 1.000 396.3 1183.7 1182.5 386.0 .2 .6 .0098 .100 .100 5 25.5
518 10.360 •020 3 0 2175. 610 • 1565.21 1.000 396.5 1183.7 1182.5 386.2 .2 .6 .0098 .100 .100 5 25.5
519 10.380 •020 3 0 2161. 609 . 1551.20 1.000 396.7 1183.7 1182.5 386.4 .2 .6 .0098 .096 .097 5 25.5
520 10.400 •020 3 0 2146• 609. 1537.21 1.000 396.9 1183.7 1182.5 386.6 .2 .6 .0098 .096 ,097 5 25.5
521 10.420 •020 3 0 2131. 608 • 1523.49 1.000 397.1 1183.7 1182.5 386.7 .2 .6 .0098 .096 .097 5 25.5
522 10.440 •020 3 0 2117• 607. lS09.81 1.000 397.3 1183.7 1182.5 386.9 .2 .6 .0098 .096 .097 5 25.5
523 10.460 •020 3 0 2102• 606. 1496.38 1.000 397.5 1183.7 1182.5 387.1 .2 .6 .0098 .096 .093 5 25.5
524 10.480 .020 3 0 2088. 60S. 1483.19 1.000 397.6 1183.7 1182.5 387.3 .2 .6 .0098 .092 .093 5 25.5
525 10.500 •020 3 0 2074. 604 • 1470.03 1.000 397.8 1183.7 1182.5 387.5 .2 .6 .0098 .092 .093 5 25.5
526 10.520 •020 3 0 2061. 603 • 1457.37 1.000 398.0 1183.7 1182.5 387.7 .2 .6 .0098 .092 .093 5 25.5
527 10.540 •020 3 0 2047. 603• 1444.50 1.000 398.2 1183.7 1182.5 387.9 .2 .6 .0098 .092 .089 5 25.5
528 10.560 •020 3 0 2034. 602 • 1432.09 1.000 398.4 1183.6 1182.5 388.0 .2 .6 .0098 .089 .089 5 25.5
529 10.580 .020 3 0 2020. 601. 1419.48 1.000 398.6 1183.6 1182.5 388.2 .2 .6 .0098 .089 .089 5 25.5
530 10.600 .020 3 0 2008. 600. 1407.35 1.000 398.7 1183.6 1182.5 388.4 .2 .6 .0098 .089 .089 5 25.5
531 10.620 •020 3 0 1995. 599• 1395.25 1.000 398.9 1183.6 1182.5 388.6 .2 .6 .0098 .089 .089 5 25.5
532 10.640 •020 3 0 1982. 599• 1383.41 1.000 399.1 1183.6 1182.5 388.8 .2 .6 .0098 .089 .086 5 25.5
533 10.660 •020 3 0 1969. 598• 1371.57 1.000 399.3 1183.6 1182.5 388.9 .2 .5 .0098 .085 .086 5 25.5
534 10.680 .020 3 0 1957. 597. 1359.98 1.000 399.4 1183.6 1182.5 389.1 .2 .5 .0098 .085 .086 5 25.5
535 10.700 •020 3 0 1945. 596• 1348.64 1.000 399.6 1183.6 1182.5 389.3 .2 .5 .0098 .085 .086 5 25.5
536 10.720 •020 3 0 1933. 596 • 1337.32 1.000 399.8 1183.6 1182.5 389.4 .2 .5 .0098 .085 .086 5 25.5
537 10.740 •020 3 0 1921. 595• 1326.23 1.000 399.9 1183.6 1182.5 389.6 .2 .5 .0098 .082 .082 5 25.5

.10.760 •020 3 0 1909• 594. 1315.17 1.000 400.1 1183.6 1182.5 389.8 .2 .5 .0098 .082 .082 5 25.5
10.780 .020 3 0 1898. 593. 1304.35 1.000 400.3 1183.6 1182.5 389.9 .2 .5 .0098 .082 .082 5 25.5

540 10.800 .020 3 0 1886. 593. 1293.56 1.000 400.4 1183.6 1182.5 390.1 .2 .5 .0098 .082 .082 5 25.5
541 10.820 •020 3 0 1875. 592• 1283.01 1.000 400.6 1183.6 1182.5 390.3 .2 .5 .0098 .082 .079 5 25.5



I lJlN I\U l\t. lilUl 1m UII SUII Bf HY He 80 PPP HP lJff I>H I>HH KIT Al6
542 10.840 •020 3 0 1864• 591. 1272.68 1.000 400.7 1183.6 1182.5 390.4 ~2 .5 .0098 .079 .079 5 25.5
543 10.860 •020 3 0 1853• 591. 1262.38 1.000 400.9 1183.5 1182.5 390.6 .2 .5 .0098 .079 .079 5 25.5
544 10.880 •020 3 0 1842• 590. 1252.10 1.000 401.1 1183.5 1182.5 390.7 .2 .5 .0098 .079 .079 5 25.5
545 10.900 •020 3 0 1831. 589 • 1242.06 1.000 401.21183.5 1182.5 390.9 .2 .5 .0098 .079 .079 5 25.5
546 10.920 •020 3 0 1821. 589• 1232.26 1.000 401.4 1183.5 1182.5 391.0 .2 .5 .0098 .079 .076 5 25.5
547 10.940 .020 3 0 1810. 588. 1222.46 1.000 401.5 1183.5 1182.5 391.2 .2 .5 .0098 .076 .076 5 25.5

• 10.960 •020 3 0 1800 • 587. 1212.90 1.000 401.7 1183.5 1182.5 391.3 .2 .5 .0098 .076 .076 5 25.5
10.980 .020 3 0 1790. 587. 1203.36 1.000 401.8 1183.5 1182.5 391.5 .2 .5 .0098 .076 .076 5 25.5

550 11.000 .020 3 0 1780. 586. 1193.84 1.000 402.0 1183.5 1182.5 391.7 .2 .5 .0098 .076 .076 5 25.5
551 11.020 .020 3 0 1770. 585. 1184.55 1.000 402.1 1183.5 1182.5 391.8 .2 .5 .0098 .076 .073 5 25.5

KTT=O 1= 552 T= 11.04

TF= .10 QTF= 1348. TP= 5.00 QP= 11622. TRS= 4.98 T8= .02
BRO: 10.8 BAW: 402.3 HU=1193.3 HY=1183.5 HO=1182.5 AlG=25.500 QO: 32.9442

Z= .48 TFH= 4.50 BO= 392.0 TFI= .50
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2.700. . J 6627.
2.740. f 6719.
2.780. f 6811.
2.820. f 6905.
2.860. J 6999.
2.900. f • 7094.
2.940. J 7189.• '

J. .. 7285•
O. f. 7382.
O. J 7480.

3.100. f 7577 •
3.140. • f 7676•
3.180. •J 7775•
3.220. • f 7874.
3.260. • J 7974.
3.300. f 8074.
3.340. * 8175.
3.380. f 8275.
3.420. J 8376.
3.460. f 8477.
3.500. f 8577.
3.540. f 8678.
3.580. J 8779.
3.620. f 8880.
3.660. f 8980.
3.700. f • 9080.
3.740. J 9180.
3.780. J. 9279.
3.820. J. 9378.
3.860. . f 9476.
3.900. f 9573.
3.940. •f 9670 •
3.980. •J 9765•

41: • f 9860.

• J 9954.
O. • f 10046.

4.140. J 10137.
4.180. f 10227.
4.220. J 10316.
4.260. * 10403.
4.300. f 10489.



4.420. 1 10735.
4.400. 1 10814.
4.500. 1 . 10890.
4.540. 1 . 10964.
4.580. 1 11035.
4.620. I • 11104._60, 1 • 11171.

00. I • 11235.
•740. I. 11297.

4.780. I. 11355.
4.820. I. 11410.
4.800. I 11463.
4.900. I 11512.
4.940. 1 11559.
4.980. * 11602.
5.020. I 11641.
5.060. •1 11678•
5.100. •1 11710 •
5.140. •1 11739•
5.180. •1 11764 •
5.220. •1 11785•
5.260. • f 11803•
5.300. •1 11817•
5.340. •1 11827•
5.380. .1I 11833.
5.420. .1 11835.
5.400. .1 11833.
5.500. .1 11827.
5.540. .f 11817.
5.580. •1 11803•
5.620. .1 11784.

«' .1 11761.
O. •f 11735•

.740. •f 11704 •
5.780. •f 11668•
5.820. I 11629.
5.860. f 11585.
5.900. f 11537.
5.940. f 11485.
5.980. I. 11427.
6.020. I. 11365.
6.060. I. 11311.
6.100. f. 11259.
6.140. I • 11204.
6.180. 1 • 11145.
6.220. 1 • 11082.
6.260. I 11016.
6.300. I 10945.
6.340. f . 10871.
6.380. I 10793.
6.420. I 10711.
6.460. f 10625.
6.500. * 10536.
6.540. I 10444.
6.580. f . 10349.
6.620. · I 10250.
6.660. · f 10148..: • 1 10045.

• I 9939.
6.780. •1 9831 •
6.820. •1 9721 •
6.860. f 9609.
6.900. f 9496.
6.940. f. 9381.
6.980. f. 9264.



(.IILII. :t • Yllt/.

7.060. I 9028.
7.100. I 8907.
7.140. I 8786.
7.180. I 8664.
7.220. I 8542.
7.260. I 8419..00. I 8295.

40. I 8170.
7.380. • I 8045.
7.420. • I 7920.
7.460. .1 7795.
7.500. •1 7670 •
7.540. I 7546.
7.580. I. 7421.
7.620. I. 7297.
7.660. I • 7173.
7.700. I 7050.
7.740. I 6928.
7.780. I 6806.
7.820. I 6685.
7.860. I 6565.
7.~00. t 6446.
7.940. I 6329.
7.980. I 6212.
8.020. • . I 6096 •
8.060. I 5982.
8.100. I 5870.
8.140. .1 5759.
8.180. I 5650.
8.220. I 5543.
8.260. I.

"'
. 5438.eO. I. 5335.

itO. I 5233.
8.380. I • 5134.
8.420. I 5036.
8.460. I 4940.
8.500. I 4846.
8.540. I 4754.
8.580. I 4663.
8.620. I 4575.
8.660. I 4488.
8.700. I 4403.
8.740. I 4320.
8.780. I 4238.
8.820. I 4159.
8.860. I 4081.
8.900. I 4005.
8.940. • I 3930.
8.980. • I 3857.
9.020. •1 3786 •
9.060. .1 3716.
9.100. I 3648.
9.140. f 3581.
9.180. f 3516.
9.220. f. 3452.
9.260. f. 3390.

4"
t. 3330.

O. I. 3270.. I • 3213.
9.420. f • 3157.
9.460. f • 3102.
9.500. f 3048.
9.540. I 2996.
9.580. f 2945.
9.620. f 2896.



9.66U. it

9.700. it
9.740. it

9.780. f

9.820. it

9.860. f

•

900. f

40. f

80. it

10.020. *
10.060. f

10.100. f

10.140. *
10.180. f

10.220. *
10.260. f

10.300. f

10.340. *
10.380. *
10.420. f

10.460. it

10.500. f

10.540. f

10.580. it

10.620. *
10.660. *
10.700. *
10.740. *
10.780. it

10.820. *
10.860.*'1:00

.*0.*
80.*

11.020.*

•

~ .

2847.
2800.
2754.
2709.
2666.
2623 •
2582.
2541.
2502.
2464.
2427.
2390.
2355.
2320.
2287.
2254.
2222.
2191.
2161.
2131.
2102.
2074.
2047.
2020.
1995.
1969.
1945.
1921.
1898.
1875.
1853.
1831.
1810.
1790.
1770 •



•

BREACH MODEL, MICRO-VERSI~i: 1/87

ING FAILURE AT STA 256+00 OF SBFRS FILL: SB6TOP.NTH 230CT90

HI= 1190.80 HU= 1193.33 HL= 1182.50 HPI= li83.50 HSP= 1182.50

(QIN(J),I=I,8)
3309.00 1607.00 886.00 533.00 258.00 234.00 220.00 .00

<TINW,I=I,8)
.00 .50 1.00 1.50 3.50 5.50 9.50 .00

(RSAW,I=l,8)
1317.00 967.00 723.00 500.00 350.00 250.00 133.00 .00

(HSAW,I=I,8)
1193.50 1191.50 1189.50 1187.50 1185.50 1183.50 1181.50 1175.00

2U= 3.00 20= 2.00 2C= .00 PORW= .00 GL= .00 GS= .00 i,ttP= .00

D50C= .00 PORC= .00 WC= .00 CNC= .0000 AFRC= .00 COHC= .0 ltiFCC= .00

050S= .18 PORS= .33 lMS=i25.60 CNS= .0000 AFRS= 39.00 COHS= 100.0 l1iFCS= 10.00

BR= 1.00 WC= 12.0 CRL= 5280.0 SM= 21.00 W= 5280.0 ctoN= .0450 0500F= .00 ltiFCDF= .00

• .020 DBG= .001 H= .1000 TEH= 9.5 ERR= .10 FPT= 2.0 TPR= 1.0

(SPQW, 1=1,8)
470.00 700.00 900.00 1080.00 1210.00 1350.00 .00 .00

(SPHW ,1=1,8)
.00 2.00 4.00 6.00 8.00 10.00 .00 .00

CRL= 5280. BM= 20. AFR= 39.00 BO= 9.8 Z= .48

AFR= 39.0 TH1= 64.50 Hl= 6.68 TH2= 51.75 H2= 22.93 TH3= 45.38 H3= 78.83

1 T DIH KG KC Gl0l GTS GB SUB Bl HY He 80 PPP HP CUi DH DHH KIT ALG
PIPE FLOW TO WEIR FLOW TRANSITION

1183. 5. 9. 1210. 1913. 3123. .022 i .002 84. 94. 1. 40..8 .05323 .32573 2.76665 .0098 2.5 14.2 1.6 5.0 107.7
1 9.0 6.7 6.4 1291.3 .0090 1 1.0000 1.0090 25.5 66.1 40.0

51 1.020 .020 3 0 2871. 1230. 1640.88 1.000 19.5 1190.8 1182.5 9.2 .2 5.5 .0098 .084 .084 2 25.5
52 1.040 .020 3 0 2881. 1229. 1651.49 1.000 19.7 1190.8 1182.5 9.4 .2 5.5 .0098 .085 .085 1 25.5
53 1.060 .020 3 0 2891. 1229. 1662.31 1.000 19.9 1190.8 1182.5 9.5 .2 5.5 .0098 .087 .087 1 25.5
54 1.080 .020 3 0 2902. 1229. 1673.28 1.000 20.1 1190.8 1182.5 9.7 .2 5.5 .0098 .089 .089 1 25.5
55 1.100 .020 3 0 2913. 1229. 1684.46 1.000 20.2 1190.8 1182.5 9.9 .2 5.5 .0098 .090 .090 1 25.5
56 1.120 .020 3 0 2924. 1228. 1695.86 1.000 20.4 1190.8 1182.5 10.1 .2 5.5 .0098 .092 ,092 1 25,5



...... , • I ........... v ..... w •• t .... w •• W.IV .\,11" ...."'.'"
58 1.160 .020 3 0 2947. 1228, 1719.21 1.000 20,8 1190.8 1182.5 10.5 .2 5.5 ,0098 .095 ,095 1 25.5
59 1.180 .020 3 0 2959, 1228. 1731.22 1.000 21.0 1190.8 1182.5 10.7 .2 5.5 .0098 .097 .097 1 25.5
60 1.200 .020 3 0 2971. 1227, 1743.35 1.000 21.2 1190.7 1182.5 10.9 .2 5.5 .0098 .099 .099 1 25.5
61 1.220 .020 3 0 2983. 1227• 1755.77 1.000 21.4 1190.7 1182.5 11.1 .2 5.5 .0098 .100 .100 1 25.5

• T DTH KG KC GTOT GTS QB SUB 8T HY HC 80 PPP HP Ctfi DH DHH KIT ALB

62 1.240 .020 3 0 2995. 1227. 1768.38 1.000 21.6 1190.7 1182.5 11.3 ,2 5.5 .0098 .102 .102 1 25.5
63 1.260 .020 3 0 3008. 1226, 1781.23 1.000 21.8 1190.7 1182.5 11.5 .2 5.5 .0098 .104 .104 1 25.5
64 1.280 .020 3 0 3020. 1226. 1794.27 1.000 22.0 1190.7 1182.5 11.7 .2 5.5 .0098 .106 .106 1 25.5
65 1,300 .020 3 0 3033. 1226, 1807.56 1.000 22.2 1190.7 1182.5 11.9 .2 5.5 .0098 .108 .108 1 25,5
66 1.320 .020 3 0 3046. 1225. 1821.05 1.000 22.4 1190.7 1182.5 12.1 .2 5.5 .0098 .110 .110 1 25,5
67 1.340 ,020 3 0 3060, 1225. 1834.80 1. 000 22,7 1190.7 1182.5 12,3 ,2 5.5 .0098 .112 .112 1 25.5
68 1.360 .020 3 0 3074. 1225, 1848.81 1.000 22.9 1190.7 1182.5 12.6 .2 5.5 .0098 .114 .114 1 25.5
69 1.380 .020 3 0 3087. 1224. 1863.03 1.000 23, 1 1190.7 1182. 5 12.8 ,2 5.5 .0098 .116 .116 1 25.5
70 1.400 .020 3 0 3102. 1224. 1877.47 1.000 23.4 1190.7 1182.5 13.0 .2 5.5 .0098 .118 .118 1 25.5
71 1.420 .020 3 0 3116. 1224. 1892.19 1,000 23.6 1190.7 1182.5 13.3 ,2 5.5 .0098 .120 ,120 1 25.5
72 1.440 .020 3 0 3131. 1223. 1907.11 1.000 23.9 1190.7 1182.5 13.5 .2 5.4 .0098 .122 .122 1 25.5
73 1.460 .020 3 0 3145. 1223, 1922.08 1.000 24.1 1190.7 1182.5 13.8 ,2 5.4 .0098 .123 .123 1 25.5
74 1.480 .020 3 0 3160. 1223. 1937.14 1.000 24,3 1190.7 1182.5 14.0 .2 5.4 .0098 .124 .124 1 25.5

75 1.500 ,020 3 0 3175. 1222. 1952.25 1,000 24.6 1190.7 1182.5 14.3 .2 5.3 .0098 .125 .125 1 25.5
76 1.520 .020 3 0 3190. 1222. 1967.46 1.000 24.8 1190.7 1182.5 14.5 .3 5.3 .0098 .126 .126 1 25.5
77 1.540 ,020 3 0 3204. 1222. 1982.70 1.000 25.1 1190.7 1182.5 14.8 .3 5.3 .• 0098 .127 .127 1 25.5
78 1.560 .020 3 0 3219. 1221, 1998.03 1.000 25.4 1190.7 1182.5 15.0 .3 5.2 .0098 .128 .128 1 25.5
79 1.580 .020 3 0 3234. 1221. 2013,52 1.000 25.6 1190.7 1182.5 15.3 .3 5.2 .0098 .129 .129 2 25.5
80 1.600 .020 3 0 3250. 1221. 2029.10 1.000 25.9 1190.7 1182.5 15.5 ,3 5.2 .0098 .130 .130 1 25.5
81 1.620 :020 3 0 3265. 1220. 2044.70 1.000 26.1 1190.6 1182.5 15.8 .3 5.1 .0098 .131 .131 1 25,5
82 1.640 .020 3 0 3280. 1220. 2060.38 1.000 26.4 1190.6 1182.5 16.1 .3 5.1 .0098 .132 .131 1 25.5
83 1.660 .020 3 0 3296. 1220, 2076.17 1.000 26.7 1190.6 1182.5 16.3 .3 ·5.1 .0098 .133 .133 1 25.5

, 1.6B~ .020 3 0 3311. 1219. 2092.04 1.000 26.9 1190.6 1182.5 16.6 .3 5.0 .0098 .134 .134 1 25.5
1.700 .020 3 0 3327. 1219. 2107.99 1.000 27.2 1190.6 1182.5 16.9 .3 5.0 .0098 .135 .135 1 25.5

6 1.720 .020 30 3342. 1218. 2124.09 1.000 27.5 1190.6 1182.5 17.1 ,3 5.0 .0098 .136 .136 1 25.5
87 1.740 .020 3 0 3358. 1218. 2140.21 1.000 27.7 1190.6 1182.5 17.4 .3 5.0 .0098 .137 .137 1 25.5
88 1.760 .020 3 0 3374. 1218. 2156.39 1.000 28.0 1190.6 1182.5 17.7 .3 4.9 .0098 .138 .138 1 25.5
89 1.780 ,020 3 0 3390. 1217. 2172.73 1.000 28.3 1190.6 1182,S 18.0 .3 4.9 .0098 .139 .139 1 25.5
90 1.800 .020 3 0 3406. 1217. 2189.08 1.000 28.6 1190.6 1182.5 18.3 .3 4.9 .0098 .140 .140 1 25.5
91 1.820 .020 3 0 3422. 1216. 2205.57 1.000 28.9 1190.6 1182,5 18.5 .3 4.8 .0098 .141 .141 1 25.5
92 1.840 .020 3 0 3438. 1216. 2222.06 1.000 29.1 1190.6 1182.5 18.8 .3 4.8 .0098 .142 .142 1 25.5
93 1.860 .020 3 0 3454. 1216. 2238.76 1.000 29.4 1190.6 1182.5 19.1 .3 4.8 .0098 .143 .143 1 25.5
94 1.880 .020 3 0 3471. 1215. 2255.46 1.000 29.7 1190.6 1182.5 19.4 .3 4.8 .0098 .144 .144 1 25.5
95 1.900 .020 3 0 3487. 1215. 2272.23 1.000 30.0 1190.6 1182,5 19.7 ,3 4.7 .0098 .145 .145 1 25.5
96 1.920 .020 3 0 3504. 1214. 2289.13 1.000 30,3 1190.6 1182.5 20.0 .3 4.7 .0098 .147 .147 2 25.5
97 1.940 .020 3 0 3520. 1214. 2306.09 1.000 30.6 1190.6 1182.5 20.3 .3 4.7 .0098 .147 .147 1 25.5
98 1.960 .020 3 0 3537. 1214. 2323.18 1.000 30.9 1190.6 1182,S 20.6 .3 4.7 .0098 .149 .149 1 25.5
99 1.980 .020 3 0 3554. 1213. 2340.33 1.000 31.2 1190.5 1182.5 20.9 .3 4.7 .0098 .150 .150 2 25.5

100 2.000 .020 3 0 3570. 1213. 2357.52 1.000 31.5 1190.5 1182.5 21.2 .3 4.6 .0098 .150 .150 1 25.5
101 2.020 .020 3 0 3587. 1212. 2374.78 1.000 31.8 1190.5 1182.5 21.5 .3 4.6 .0098 .152 .152 1 25.5
102 2.040 .020 3 0 3604. 1212. 2392.17 1.000 32.1 1190.5 1182.5 21.8 .3 4.6 .0098 .153 .153 1 25.5
103 2.060 .020 3 0 3621. 1211. 2409.68 1.000 32.4 1190.5 1182.5 22.1 .3 4.6 .0098 .154 .154 2 25.5
104 2.080 .020 3 0 3638. 1211. 2427.22 1.000 32.7 1190.5 1182.5 22.4 .3 4.5 .0098 .155 .155 1 25.5
105 2.100 .020 3 0 3655. 1211. 2444.82 1.000 33.0 1190.5 1182.5 22.7 .3 4.5 .0098 .156 .156 1 25.5
106 2.120 .020 3 0 3673. 1210. 2462.48 1.000 33.4 1190.5 1182.5 23.0 .3 4.5 .0098 .158 .157 1 25.5
107 2.140 .020 3 0 3690. 1210. 2480.34 1.000 33.7 1190.5 1182,5 23.3 .3 4.5 .0098 .159 .159 1 25.5
108 2.160 .020 3 0 3708. 1209. 2498.23 1.000 34.0 1190.5 1182.5 23.7 .3 4.5 .0098 .160 .160 2 25.5
109 2.180 .020 3 0 3725. 1209. 2516.15 1.000 34.3 1190~5 1182.5 24.0 .3 4.4 .0098 .161 .161 2 25.5

.2.200 .020 3 0 3743. 1209. . 2534.18 1.000 34.6 1190.5 1182.5 24.3 .3 4.4 .0098 .162 .162 2 25.5
2.220 .020 3 0 3760. 1208, 2552.31 1. 000 35.0 1190.5 1182,S 24.6 .3 4.4 .0098 .163 .163 2 25,5

112 2.240 .020 3 0 3778. 1208. 2570.55 1.000 35.3 1190.5 1182.5 25.0 .3 4.4 .0098 .165 .164 2 25.5
113 2.260 .020 3 0 3796. 1207. 2588.80 1.000 35.6 1190.5 1182.5 25.3 .3 4.4 .0098 .166 .166 2 25.5
114 2.280 .020 3 0 3814. 1207. 2607.10 1.000 36.0 1190.5 1182.5 25.6 .3 4.3 .0098 .167 .167 1 25.5
115 2.300 .020 3 0 3832. 1206. 2625.57 1.000 36.3 1190.4 1182.5 26.0 .3 4,3 .0098 .168 .168 2 25.5
116 2.320 .020 3 0 3850. 1206. 2644.07 1.000 36.6 1190.4 1182,5 26.3 .3 4.3 .0098 .169 .169 1 25.5
117 2.340 .020 3 0 3868. 1205. 2662.58 1.000 37.0 1190.4 1182.5 26.6 .3 4.3 .0098 .170 .170 2 25.5



4" tJ ... wUV • lJ"w 'oJ U v\,)VU.

119 2.380 .020 3 0 3905.
120 2.400 .020 3 0 3923.
121 2.420 .020 30 3941.

1205.
1204.
1204.

~OOl.~l l.UUU ~,.J ii7U.~ ii~L.J LI.U

2699.94 1.000 37.7 1190.4 1182.5 27.3
2718.69 1.000 38.0 1190.4 1182.5 27.7
2737.55 1.000 38.4 1190.4 1182.5 28.0

.J ~.J .uu~~ .ilL .1/t 1 l~.~

.3 4.3 .0098 .173 .173 1 25.5

.3 4.2 .0098 .174 .174 1 25.5

.4 4.2 .0098 .175 .175 1 25.5

• T DTH KG KC GTOT GTS UB SUB 8T HY He BO PPP HP ctfi DH DHH KIT ALG
P? 2.440 .020 3 0 3960. 1203. 2756.51 1.000 38.7 1190.4 1182.5 28.4 .4 4.2 .0098 .177 .176 1 25.5
~~

123 2.460 .020 3 0 3978. 1203. 2775.49 1.000 39.1 1190.4 1182.5 28.7 .4 4.2 .0098 .178 .178 1 25.5
124 2.480 .020 3 0 3997. 1202. 2794.57 1. 000 39.4 1190.4 1182.5 29.1 .4 4.2 .0098 .179 .179 1 25.5
125 2.500 .020 3 0 4016. 1202. 2813.66 1.000 39.8 1190.4 1182.5 29.5 .4 4.2 .0098 .180 .180 1 25.5
126 2.520 .020 3 0 4034. 1201. 2832.84 1. 000 40.2 1190.4 1182.5 29.8 .4 4.1 .0098 .181 .181 1 25.5
127 2.540 .020 3 0 4053. 1201. 2852.04 1.000 40.5 1190.4 1182.5 30.2 .4 4.1 .0098 .183 .182 1 25.5
128 2.560 .020 3 0 4072. 1200. 2871.32 1.000 40.9 1190.4 1182.5 30.6 .4 4.1 .0098 .184 .184 1 25.5
129 2.580 .020 3 0 4091. 1200. 2890.70 1.000 41.3 1190.3 1182.5 30.9 .4 4.1 .0098 .185 .185 1 25.5
130 2.600 .020 3 0 4110. 1199. 2910.07 1.000 41.6 1190.3 1182.5 31.3 .4 4.1 .0098 .186 .186 1 25.5
131 2.620 .020 3 0 4129. 1199. 2929.53 1.000 42.0 1190.3 1182.5 31.7 .4 4.1 .0098 .187 .187 1 25.5
132 2.640 .020 3 0 4147. 1198. 2948.99 1.000 42.4 1190.3 1182.5 32.0 .4 4.0 .0098 .188 .188 1 25.5
133 2.660 .020 3 0 4167. 1198. 2968.52 1.000 42.8 1190.3 1182.5 32.4 .4 4.0 .0098 .189 .189 1 25.5
134 2.680 .020 3 0 4186. 1198. 2988.23 1.000 43.1 1190.3 1182.5 32.8 .4 4.0 .0098 .191 .191 2 25.5
135 2.700 .020 3 0 4205. 1197. 3007.94 1.000 43.5 1190.3 1182.5 33.2 .4 4.0 .0098 .193 .192 1 25.5
136 2.720 .020 3 0 4224. 1197. 3027.72 1.000 43.9 1190.3 1182.5 33.6 .4 4.0 .0098 .194 .194 1 25.5
137 2.740 .020 3 0 4243. 1196. 3047.48 1.000 44.3 1190.3 1182.5 34.0 .4 4.0 .0098 .195 .195 1 25.5
138 2.760 .020 3 0 4263. 1195. 3067.32 1.000 44.7 1190.3 1182.5 34.4 .4 4.0 .0098 .196 .196 1 25.5
139 2.780 .020 3 0 4282. 1195. 3087.13 1.000 45.1 1190.3 1182.5 34.8 .4 3.9 .0098 .197 .197 1 25.5
140 2.800 .020 3 0 4302. 1194. 3107.12 1.000 45.5 1190.3 1182.5 35.2 .4 3.9 .0098 .199 .199 2 25.5
141 2.820 .020 3 0 4321. 1194. 3127.08 1. 000 45.9 1190.3 1182.5 35.6 .4 3.9 .0098 .200 .200 1 25.5
142 2.840 .020 3 0 4341. 1193. 3147.10 1.000 46.3 1190.2 1182.5 36.0 .4 3.9 .0098 .201 .201 1 25.5
143 2.860 .020 3 0 4360. 1193. 3167.18 1.000 46.7 1190.2 1182.5 36.4 .4 3.9 .0098 .202 .202 1 25.5
144 2.880 .020 3 0 4380. 1}92. 3187.34 1.000 47.1 1190.2 1182.5 36.8 .4 3.9 .0098 .204 .204 2 25.5

• 2.900 .020 3 0 4399. 1192. 3207.55 1.000 47.5 1190.2 1182.5 37.2 .4 3.9 .0098 .205 .205 1 25.5
2.920 .020 3 0 4419. 1191. 3227.73 1.000 47.9 1190.2 1182.5 37.6 .4 3.9 .0098 .206 .206 1 25.5

147 2.940 .020 3 0 4439. 1191. 3247.86 1.000 48.3 1190.2 1182.5 38.0 .4 3.B .0098 .207 .207 i 25.5
148 2.960 .020 3 0 4458. 1190. 3268.27 1.000 48.8 1190.2 1182.5 38.4 .4 3.8 .0098 .209 .209 1 25.5
149 2.980 .020 3 0 4478. 1190. 3288.64 1.000 49.2 1190.2 1182.5 38.8 .4 3.8 .0098 .210 .210 1 25.5
150 3.000 .020 3 0 4498. 1189. 3308.95 1.000 49.6 1190.2 1182.5 39.3 .4 3.8 .0098 .211 .211 1 25.5
151 3.020 .020 3 0 4518. 1189. 3329.31 1.000 50.0 1190.2 1182.5 39.7 .4 3.B .0098 .212 .212 1 25.5
152 3.040 .020 3 0 4538. 1188. 3349.75 1.000 50.5 1190.2 1182.5 40.1 .4 3.8 .0098 .214 .214 i 25.5
153 3.060 .020 3 0 4558. 1187. 3370.23 1.000 50.9 1190.2 1182.5 40.6 .4 3.8 .0098 .216 .215 1 25.5
154 3.080 .020 3 0 4578. 1187. 3390.65 1. 000 51.3 1190.1 1182.5 41.0 .4 3.a .0098 .217 .216 1 25.5
155 3.100 .020 3 0 4597. 1186. 3411.22 1.000 51.8 1190.1 1182.5 41.4 .4 3.8 .0098 .218 .218 2 25.5
156 3.120 .020 3 0 4618. 1186. 3431.83 1.000 52.2 1190.1 1182.5 41.9 .4 3.7 .0098 .219 .219 1 25.5
157 3.140 .020 3 0 4637. 1185. 3452.37 1.000 52.6 1190.1 1182.5 42.3 .4 3.7 .0098 .220 .220 1 25.5
158 3.160 .020 3 0 4657. 1185. 3472.95 1.000 53.1 1190.1 1182.5 42.7 ;4 3.7 .0098 2'" .222 2 25.5. ~~

159 3.180 .020 3 0 4678. 1184. 3493.56 1.000 53.5 1190.1 1182.5 43.2 .4 3.7 .0098 .223 .223 1 25.5
160 3.200 .020 3 0 4698. 1183. 3514.19 1.000 54.0 1190.1 1182.5 43.6 .4 3.7 .0098 .224 .224 1 25.5
161 3.220 .020 3 0 4718. 1183. 3534.89 1.000 54.4 1190.1 1182.5 44.1 .5 3.7 .0098 .226 .226 1 25.5
162 3.240 .020 3 0 4738. 1182. 3555.50 1.000 54.9 1190.1 1182.5 44.6 .5 3.7 .0098 .227 .227 1 25.5
163 3.260 .020 3 0 4758. -~. 1182. 3576.24 1.000 55.3 1190.1 1182.5 45.0 .5 3.7 .0098 .228 .228 1 25.5
164 3.280 .020 3 0 4778. 1181. 3596.93 1.000 55.8 1190.1 1182.5 45.5 .5 3.7 .0098 .230 .230 1 25.5
165 3.300 .020 3 0 4798. 1180. 3617.63 1.000 56.3 1190.0 1182.5 45.9 .5 3.6 .0098 .231 .231 1 25.5
166 3.320 .020 3 0 4818. 1180. 3638.35 1.000 56.7 1190.0 1182.5 46.4 .5 3.6 .0098 .232 .232 1 25.5
167 3.340 .020 3 0 4838. 1179. 3659.11 1.000 57.2 1190.0 1182.5 46.9 .5 3.6 .0098 .234 .234 1 25.5
168 3.360 .020 3 0 4858. 1178. 3679.78 1.000 57.7 1190.0 1182.5 47.3 .5 3.6 .0098 .235 .235 1 25.5
169 3.380 .020 3 0 4878. 1178. 3700.45 1.000 58.1 1190.0 1182.5 47.8 .5 3.6 .0098 .236 .236 1 25.5
170 3.400 .020 3 0 4899. 1177• 3721.27 1.000 58.6 1190.0 1182.5 48.3 .5 3.6 .0098 .238 .238 1 25.5

• 3.420 .020 3 0 4919. 1177• 3741.99 1.000 59.1 1190.0 1182.5 48.8 .5 3.6 .0098 .239 .239 1 25.5
3.440 .020 3 0 4939. 1176. 3762.59 1.000 59.6 1190.0 1182.5 49.2 .5 3.6 .0098 .240 .240 1 25.5

173 3.460 .020 3 0 4959. 1175. 3783.34 1.000 60.1 1190.0 1182.5 49.7 .5 3.6 .0098 .242 .242 1 25.5
174 3.480 .020 3 0 4979. 1175. 3804.08 1.000 60.5 1190.0 1182.5 50.2 .5 3.5 .0098 .243 .243 1 25.5
175 3.S00 .020 3 0 4999. 1174. 3824.71 1.000 61.0 1189.9 1182.5 50.7 .5 3.5 .0098 .245 .245 2 25.5
176 3.520 .020 3 0 5019. 1173. 3845.45 1.000 61.5 1189.9 1182.5 51.2 .5 3.5 .0098 .246 .246 1 25.5
177 3.540 .020 3 0 5039. 1173. 3866.07 1.000 62.0 1189.9 1182.5 51.7 .5 3.5 .0098 .247 .246 1 25.5
178 3.560 .020 3 0 5059. 117? 1RRt4.7/\ L 00/\ t4?~ llR9.0 l1R?~ ~'i.'i .~ 1.~ .11i19R .')49 .?40 1 25.5
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180 3.600 .020 3 0 5099.
181 3.620 .020 3 0 5119 •

1111.
1171.
1170.

3907.32 1.000 63.0 1189.9 1182.5 52.7
3927.93 1.000 63.5 1189.9 1182.5 53.2
3948.51 1.000 64.0 1189.9 1182.5 53.7

.5 3.5 .0098 .250 .249 1 25.5

.5 3.5 .0098 .251 .251 2 25.5

.5 3.5 .0098 .252 .252 1 25.5

• T DTH KG KC GTOT GTS GB SUB 8T HY He 80 ppp HP C1fi DH DHH KIT ALG
3.640 .020 3 0 5139. 1169. 3969.20 1. 000 64.5 1189.9 1182.5 54.2 .5 3.5 .0098 .254 .254 2 25.5

183 3.660 .020 3 0 5158. 1169. 3989.75 1.000 65.0 1189.9 1182.5 54.7 .5 3.5 .0098 .255 .255 1 25.5
184 3.680 .020 3 0 5178. 1168. 4010.28 1.000 65.6 1189.9 li82.5 55.2 .5 3.5 .0098 .257 .257 2 25.5
185 3.700 .020 3 0 5198. 1167. 4030.78 1.000 66.1 1189.8 1182.5 55.7 .5 3.4 .0098 .258 .257 1 25.5
186 3.720 .020 3 0 5218. 1167. 4051.13 1.000 66.6 1189.8 1182.5 56.3 .5 3.4 .0098 .258 .258 1 25.5
187 3.740 .020 3 0 5237. 1166. 4071. 60 1.000 67.1 1189.8 1182.5 56.8 .5 3.4 .0098 .261 .260 1 25.5
188 3.760 .020 3 0 5257. 1165. 4092.08 1. 000 67.6 1189.8 1182.5 57.3 .5 3.4 .0098 .262 .262 2 25.5
189 3.780 .020 3 0 5277. 1164. 4112.30 1.000 68.2 1189.8 1182.5 57.8 .5 3.4 .0098 .262 .262 5 25.5
190 3.800 .020 3 0 5296. 1164. 4132.56 1.000 68.7 1189.8 1182.5 58.4 .5 3.4 .0098 .264 .265 5 25.5
191 3.820 .020 3 0 5316. 1163. 4152.98 1.000 69.2 1189.8 1182.5 58.9 .5 3.4 .0098 .267 .265 5 25.5
192 3.840 .020 3 0 5335. 1162. 4173.13 1.000 69.8 1189.8 1182.5 59.4 .5 3.4 .0098 .267 .267 5 25.5
193 3.860 .020 3 0 5355. 1162. 4193.43 1.000 70.3 1189.8 1182.5 60.0 .5 3.4 .0098 .269 .267 5 25.5
194 3.880 .020 3 0 5374. 1161. 4213.58 1.000 70.8 1189.7 1182.5 60.5 .5 3.4 .0098 .269 .269 5 25.5
195 3.900 ,020 3 0 5394. 1160. 4233.63 1.000 71,4 1189.7 1182.5 61.0 .5 3.4 .0098 ,271 27') 5 25.5....
196 3.920 .020 3 0 5413. 1159. 4253.66 1.000 71.9 1189.7 1182.5 61.6 .5 3.3 .0098 .271 .272 5 25.5
197 3.940 .020 3 0 5432. 1159. 4273.57 1.000 72.5 1189.7 1182.5 62.1 .5 3.3 .0098 .274 .274 5 25.5
198 3.960 .020 3 0 5451. 1158. 4293.45 1.000 73.0 1189.7 1182.5 62.7 .5 3 " .0098 .274 .274 5 25.5• .:1

199 3.980 ,020 3 0 5470. 1157. 4313.21 1.000 73,6 li89.7 1182.5 63.2 .6 3.3 .0098 .276 .276 5 25.5
200 4.000 .020 3 0 5489. 1156. 4332.94 1.000 74.1 1189.7 1182.5 63.8 .6 3.3 .0098 .276 .276 5 25.5
201 4.020 .020 3 0 5508. 1156. 4352.55 1.000 74,7 1189,7 1182.5 64.3 .6 3.3 .0098 •.278 .279 5 25.5
202 4.040 .020 3 0 5527. 1155. 4371. 99 1. 000 75.2 1189.7 1182.5 64.9 .6 3.3 .0098 .278 .279 5 25.5
203 4.060 .020 3 0 5546. 1154. 4391.55 1.000 75.8 1189.6 1182.5 65.5 .6 3.3 .0098 ,281 .281 5 25.5
204 4.080 .020 3 0 5565. 1153. 4411.12 1.000 76.4 1189.6 li82.5 66.0 .6 3.3 .0098 .283 .281 5 25.5

, ~.100 .020 3 0 5583. 1153. 4430.38 1.000 76.9 1189.6 1182.5 66~6 .6 3.3 .0098 ,283 .283 5 25.5
4.120 .020 3 0 5602. 1152. 4449.77 1.000 77.5 1189.6 1182.5 67.2 .6 3.3 .0098 .285 .283 5 25.5
4.140 .020 3 0 5620. 1151. 4468.96 1.000 78.1 1189.6 1182.5 67.7 .6 3.2 .0098 .285 .285 5 25,S

208 4.160 .020 3 0 5638. 1150. 4488.16 1.000 78.6 1189.6 1182.5 68.3 .6 3 .) .0098 .287 .288 5 25.5...
209 4.180 .020 3 0 5656. 1149. 4507.02 1.000 79.2 1189,6 1182.5 68.9 .6 3 .) ,0098 .287 .288 5 25.5...
210 4.200 .020 3 0 5675. 1149. 4526.00 1.000 79.8 1189.6 1182,5 69.5 .6 3 ? .0098 .290 .290 5 25.5...
211 4.220 .020 3 0 5693. 1148. 4544.66 1.000 80.4 1189.5 1182.5 70.0 .6 3 'j .0098 .289 .290 5 25.5...
212 4.240 .020 3 0 5711. 1147. 4563.43 1.000 80.9 1189.5 1182.5 70.6 .6 3.2 .0098 .292 .292 5 25.5
213 4.260 .020 3 0 5728. 1146. 4581.86 1.000 81.5 1189.5 1182.5 71.2 ,6 3.2 .0098 ,291 .292 5 25,S
214 4.280 .020 3 0 5746. 1145. 4600.39 1.000 82.1 1189.5 1182.5 71.8 ,6 3.2 .0098 .294 .294 5 25.5
215 4.300 .020 3 0 5764. 1145. 4618.90 1.000 82.7 1189.5 1182.5 72.4 .6 3.2 .0098 .296 ,294 5 25.5
216 4.320 .020 3 0 5781. 1144, 4637.06 1.000 83.3 1189.5 1182.5 73.0 .6 3.2 .0098 .296 ,296 5 25.5
217 4.340 .020 3 0 5798. 1143. 4655.33 1.000 83.9 1189.5 1182.5 73.6 .6 3.2 .0098 .298 .296 5 25.5
218 4.360 .020 3 0 5816. 1142. 4673.38 1.000 84.5 1189.5 1182.5 74.2 .6 3.1 .0098 .298 .298 5 25.5
219 4.380 ,020 3 0 5833. 1141 . 4691.39 1.000 85.1 1189.4 1182.5 74.8 .6 3.1 .0098 .300 .301 5 25.5
220 4.400 .020 3 0 5850. 1140. 4709.04 1.000 85.7 1189.4 1182.5 75.4 .6 3.1 .0098 .300 .300 5 25.5
221 4.420 .020 3 0 5866. 1140. 4726.78 1.000 86.3 1189.4 1182.5 76.0 .6 3.1 .0098 .302 .303 5 25.5
222 4.440 .020 3 0 5883. 1139. 4744.16 1.000 86.9 1189.4 1182.5 76.6 .6 3.1 .0098 .302 .302 5 25.5
223 4.460 .020 3 0 5900. 1138. 4761.63 1.000 87.5 1189.4 1182.5 77.2 .6 3.1 .0098 .304 .305 5 25.5
224 4.480 .020 3 0 5916. 1137. 4778.72 1.000 88.1 1189.4 1182.5 77.8 .6 3.1 .0098 .304 .304 5 25.5
225 4.500 .020 3 0 5932. 1136. 4795.89 1.000 88.7 1189.4 1182.5 78.4 .6 3.1 .0098 .306 .307 5 25.5
226 4.520 .020 3 0 5948. 1135. 4813.01 1.000 89.4 1189.4 1182.5 79.0 .6 3.1 .0098 .309 .306 5 25.5
227 4.540 .020 3 0 5964. 1135, 4829.74 1.000 90.0 1189.3 1182.5 79.6 .6 3.1 .0098 .308 .309 5 25.5
228 4.560 .020 3 0 5980. 1134. 4846.70 1.000 90.6 1189.3 1182.5 80.3 .6 3.1 .0098 .311 .308 5 25.5
229 4.580 .020 3 0 5996. 1133. 4863.12 1.000 91.2 1189.3 1182.5 80.9 .6 3.1 .0098 .310 .311 5 25.5
230 4.600 .020 3 0 6011. 1132. 4879.62 1.000 91.8 1189.3 1182.5 81.5 .6 3.1 .0098 .313 .313 5 25.5t ~.61O .020 3 0 6027. 1131. 4895.71 1.000 92.5 1189.3 1182.5 82.1 .6 3.0 .0098 ,312 ,313 5 25.5

4.640 .020 3 0 6042. 1130. 4911. 88 1. 000 93.1 1189.3 1182.5 82.8 .6 3.0 .0098 .314 .315 5 25.5
4.660 .020 3 0 6057. 1129. 4927.80 1.000 93.7 1189,3 1182.5 83.4 .6 3.0 .0098 .314 .314 5 25.5

234 4.680 .020 3 0 6072. 1128. 4943.48 1.000 94.3 1189.2 1182.5 84.0 .6 3.0 .0098 .316 .317 5 25.5
235 4.700 .020 3 0 6086. 1127. 4959.05 1.000 95.0 1189.2 1182.5 84.6 .6 3.0 .0098 .316 .316 5 25.5
236 4.720 .020 3 0 6101. 1126. 4974.38 1.000 95.6 1189.2 1182.5 85.3 .6 3.0 .0098 .318 .319 5 25.5
237 4.740 .020 3 0 6115. 1126. 4989.45 1.000 96.2 1189.2 1182.5 85.9 .6 3.0 .0098 ,317 ,318 5 25.5
238 4.760 .020 3 0 6129. 1125. 5004.57 1. 000 96.9 1189.2 1182.5 86.6 .6 3.0 .0098 .320 .320 5 25.5
239 4.780 .020 3 0 6143. 1124. ~nI9.An 1.nnn 97.~ jj~9.? llR?~ R7.? .A :{ .11 . !1jl9H .~?? ~?n '1 ?"i.5



241 4.820 .020 3 0 6171. 1122.
JU~~.11 1.UUU id.L iidY.L iidL.J d/.b

5048.75 1.000 98.8 1189.1 1182.5 88.5
.0 J.u .UUYd .JLi .JLL J L~.~

.6 3.0 .0098 .321 .322 0 25.5

I T DTH KG KC QTOT QTS QS SUB BT HY HC 80 PPP HP Cttl DH DHH KIT ALG

• 4.840 .020 3 0 6184. 1121. 5063.02 1.000 99.5 1189.1 1182.5 89.1 .6 2.9 .0098 .324 .324 5 25.5
4.860 .020 3 0 6197. 1120. 5077 .09 1.000 100.1 1189.1 1182.5 89.8 .6 3.0 .0098 .324 .324 o 25.5

244 4.880 .020 3 0 6210. 1119. 5090. ao 1. 000 100.8 1189.1 1182.5 90.4 .6 2.9 .0098 .324 .324 o 25.5
245 4.900 .020 3 0 6223. 1118. 5104.51 1.000 101.4 1189.1 1182.5 91.1 .7 2.9 .0098 .326 .326 5 25.5
246 4.920 .020 3 0 6235. 1117. 5117.85 1.000 102.1 1189.1 1182.5 91.7 .7 2.9 .0098 .326 .326 o 25.5
247 4.940 .020 3 0 6247. 1116. 5131.20 1.000 102.7 1189.1 1182.5 92.4 .7 2.9 .0098 .328 .328 5 25.5
248 4.960 .020 3 0 6259. 1115. 5144.19 1.000 103.4 1189.0 1182.5 93.0 .7 2.9 .0098 .328 .328 o 25.5
249 4.980 .020 3 0 6271. 1114. 5157.17 1.000 104.0 1189.0 1182.5 93.7 .7 2.9 .0098 .330 .330 5 25.5
250 5.000 .020 3 0 6283. 1113. 5169.79 1.000 104.7 1189.0 1182.5 94.4 .7 2.9 .0098 .330 .330 o 25.5
251 5.020 .020 3 0 6295. 1112. 5182.21 1.000 105.4 1189.0 1182.5 95.0 .7 2.9 .0098 .330 .330 o 25.5
252 5.040 .020 3 0 6306. 1111. 5194.41 1.000 106.0 1189.0 1182.5 95.7 .7 2.9 .0098 .331 ,332 5 25.5
253 5.060 •020 3 0 6317 • 1110. 5206.25 1.000 106.7 1189.0 1182.5 96.3 .7 2.9 .0098 .331 .332 o 25.5
254 5.080 .020 3 0 6328. 1109. 5218.06 1.000 107.3 1189.0 1182.5 97.0 .r 2.9 .0098 .333 .334 5 25.5
255 5.100 .020 3 0 6338. 1108. 5229.50 1.000 108.0 l1a8.9 1182.5 97.7 .7 2.9 .0098 .333 .334 o 25.5'
256 5.120 .020 3 0 6348. 1107. 5240.73 1.000 108.7 1188.9 1182.5 98.3 .7 2.8 .0098 .333 .333 o 25.5
257 5.140 .020 3 0 6358. 1106. 5251.90 1.000 109.3 1188.9 1182.5 99.0 .7 2.8 .0098 .335 .335 5 25.5
258 5.160 .020 3 0 6368. 1105. 5262.52 1.000 110.0 1188.9 1182.5 99.7 .7 2.8 .0098 .335 .335 o 25.5
259 5.180 •020 3 0 6378. 1104• 5273.27 1.000 110.7 1188.9 1182.5 100.4 .7 2.8 .0098 .337 .337 5 25.5
260 5.200 •020 3 0 6387. 1103 . 5283.47 1.000 111.4 1188.9 1182.5 101.0 .7 2.8 .0098 .337 .337 o 25.5
261 5.220 .020 3 0 6396. 1102. 5293.63 1.000 112.0 1188.8 1182.5 101.7 .7 2.8 .009a .339 .339 5 25.5
262 5.240 .020 3 0 6405. 1101. 5303.57 1.000 112.7 1188.8 1182.5 102.4 .7 2.8 .0098 .339 .339 o 25.5
263 5.260 .020 3 0 6414. 1100. 5313.30 1.000 113.4 118a.8 1182.5 103.1 .7 2.8 .0098 .340 .341 5 25.5
264 5.280 .020 3 0 6422. 1099. 5322.63 1.000 114.1 1188.8 1182.5 103.7 .7 2.8 .0098 .340 .341 o 25.5
265 5.300 .020 3 0 6430. 1098. 5331.60 1.000 114.8 1188.8 1182.5 104.4 .7 2.8 .0098 .339 .339 5 25.5
266 5.320 .020 3 0 6438. 1097. 5340.56 1.000 115.4 1188.8 1182.5 105.1 .7 2.8 .0098 .341 .342 5 25.5

• 5.340 .020 3 0 6445. 1096. 5349.13 1.000 116.1 1188.8 1182.5 105.8 .7 2.8 .0098 .341 .341 o 25.5
5.360 .020 3 0 6453. 1095. 5357.45 1.000 116.8 1188.7 1182.5 106.5 .7 2.7 .0098 .343 .343 5 25.5

269 5.380 .020 3 0 6460. 1094. 5365.56 1.000 117.5 1188.7 1182.5 107.2 .7 2.7 .0098 .343 .343 o 25.5
270 5.400 .020 3 0 6467. 1093. 5373.42 1.000 118.2 1188.7 1182.5 107.9 .7 2.7 .0098 .345 .342 5 25.5
271 5.420 .020 3 0 6473. 1092. 5381.06 1.000 118.9 1188.7 1182.5 108.5 .7 2.7 .0098 .345 .345 o 25.5
272 5.440 .020 3 0 6479. 1091. 5388.14 1.000 119.6 1188.7 1182.5 109.2 .7 2.7 .0098 .343 .343 5 25.5
273 5.460 .020 3 0 6485. 1090. 5395.19 1.000 120.2 1188.7 1182.5 109.9 .7 2.7 .0098 .345 .346 5 25.5
274 5.480 .020 3 0 6491. 1089. 5401.84 1.000 120.9 1188.6 1182.5 110.6 .7 2.7 .0098 .345 .345 o 25.5
275 5.500 .020 3 0 6496. 1088. 5408.41 1.000 121.6 1188.6 1182.5 111.3 .7 2.7 .0098 .347 .344 5 25.5
276 5.520 .020 3 0 6501. 1087. 5414.56 1.000 122.3 1188.6 1182.5 112.0 .7 2.7 .0098 .347 .347 o 25.5
277 5.540 .020 3 0 6506. 1086. 5420.14 1.000 123.0 1188.6 1182.5 112.7 .7 2.7 .0098 .345 .345 5 25.5
278 5.560 .020 3 0 6510. 1085. 5425.69 1.000 123.7 1188.6 1182.5 113.4 .7 2.7 .0098 .347 .347 5 25.5
279 5.580 .020 3 0 6514. 1083. 5431.01 1.000 124.4 1188.6 1182.5 114.1 .7 2.7 .0098 .347 .347 o 25.5
280 5.600 .020 3 0 6518. 1082. 5436.05 1.000 125.1 1188.5 1182.5 114.8 .7 2.6 .0098 .348 .346 5 25.5
281 5.620 .020 3 0 6522. 1081. 5440.86 1.000 125.8 1188.5 1182.5 115.5 .7 2.6 .0098 .348 .348 o 25.5
282 5.640 .020 3 0 6525. 1080. 5445.09 1.000 126.5 1188.5 1182.5 116.2 .7 2.6 .0098 .346 .347 5 25.5
283 5.660 .020 3 0 6528. t079. 5448.90 1.000 127.2 1188.5 1182.5 116.8 .7 2.6 .0098 .346 .346 o 25.5
284 5.680 .020 3 0 6530. 1077• 5452.59 1.000 127.9 1188.5 1182.5 117.5 .7 2.6 .0098 .348 .348 5 25.5
285 5.700 .020 3 0 6532. - 1076. 5456.06 1.000 128.6 1188.5 1182.5 118.2 .7 2.6 .0098 .348 .348 o 25.5
286 5.720 .020 3 0 6533. 1074. 5459.23 1.000 129.3 1188.4 1182.5 118.9 .7 2.6 .0098 .349 .350 5 25.5
287 5.740 .020 3 0 6535. 1072. 5462.17 1.000 130.0 1188.4 1182.5 119.6 .7 2.6 .0098 .349 .349 o 25.5
288 5.760 .020 3 0 6536. 1071. 5464.801.000 130.7 1188.4 1182.5 120.3 .7 2.6 .0098 .350 .348 5 25.5
289 5.780 .020 3 0 6536. 1069. 5467.00 1.000 131.4 1188.4 1182.5 121.0 .7 2.6 .0098 .350 .350 o 25.5
290 5.800 .020 3 0 6537. 1068. 5468.79 1.000 132.1 1188.4 1182.5 121.7 .7 2.5 .0098 .348 .349 5 25.5
291 ~.820 .020 3 0 6537. 1066. 5470.36 1.000 132.8 1188.3 1182.5 122.4 .7 2.5 .0098 .348 .348 o 25.5
292 5.840 .020 3 0 6536. 1065. 5471.60 1.000 133.5 1188.3 1182.5 123.1 .7 2.5 .0098 .349 .350 5 25.5

• 5.860 .020 3 0 6536. 1063. 5472.61 1.000 134.2 1188.3 1182.5 123.8 .7 2.5 .0098 .349 .349 o 25.5

5.880 .020 3 0 6535. 1061. 5473.29 1.000 134.9 1188.3 1182.5 124.5 .7 2.5 .0098 .351 .348 5 25.5

295 5.900 .020 3 0 6534. 1060. 5473.74 1.000 135.6 1188.3 1182.5 125.2 .7 2.5 .0098 .351 .350 o 25.5

296 5.920 .020 3 0 6532. 1058. 5473.58 1.000 136.3 1188.3 1182.5 125.9 .7 2.5 .0098 .348 .349 5 25.5

297 5.940 .020 3 0 6530. 1057. 5473.18 1.000 137.0 1188.2 1182.5 126.6 .7 2.5 .0098 .348 .348 o 25.5

298 5.960 .020 3 0 6527. 1055. 5472.45 1.000 137.7 1188.2 1182.5 127.3 .7 2.5 .0098 .349 .350 5 25.5
299 5.980 .020 3 0 6525. 1053. 5471.48 1.000 138.4 1188.2 1182.5 128.0 .7 2.5 .0098 .349 .349 o 25.5
300 6.000 .020 3 0 6522. 1052. 5470.38 1.000 139.1 1188.2 1182.5 128.7 .7 2.5 .0098 .350 .348 5 25.5



JUt o.UtU .UtU J U 6:11'1. 1U:lU. :l46~.84 1.0UU 139.8 1188.2 1182.3 129.4 .7 :C:.:l .UU'!ll .::l:lU .;:!:lU 0 25.5

I T DTH KG KC QTOT QTS QB SUB BT HY HC BO PPP HP Ct.J.I DH DHH KIT ALG
302 6.040 .020 3 0 6515. 1049. 5466.67 1.000 140.5 1188.2 1182.5 130.1 .7 2.4 .0098 .348 .349 5 25.5

• 6.060 ,020 3 0 6512. 1047. 5464.63 1.000 141.2 1188.1 1182.5 130, 8 .7 2.4 .0098 .350 .350 5 25.5
6.080 .020 3 0 6507. 1045, 5461.84 1.000 141.8 1188.1 1182.5 131.5 .7 2.4 .0098 .348 .349 5 25.5

305 6.100 .020 3 0 6503. 1044 • 5459.17 1.000 142.5 1188.1 1182.5 132.2 .7 2.4 .0098 .350 .347 5 25,S
306 6.120 •020 3 0 6498. 1042. 5455.73 1.000 143.2 1188.1 1182.5 132.9 .7 2.4 .0098 .349 .349 5 25.5
307 6.140 .020 3 0 6492. 1040. 5452.16 1. 000 143.9 1188.1 1182.5 133.6 .7 2.4 .0098 .347 .348 5 25.5
308 6.160 .020 3 0 6487. 1039. 5448.30 1.000 144.6 1188.0 1182.5 134.3 .7 2.4 .0098 .349 .349 5 25.5
309 6.180 .020 3 0 6481. 1037. 5443.88 1.000 145.3 1188.0 1182.5 135.0 .7 2.4 .0098 .347 .348 5 25.5
310 6.200 .020 3 0 6474. 1035. 5439.11 1. 000 146.0 1188.0 1182.5 135.7 .7 2.4 .0098 .346 .346 5 25.5
311 6.220 .020 3 0 6468. 1034. 5434.26 1.000 146.7 1188.0 1182.5 136.4 .7 2.4 ,0098 ,347 .348 5 25.5
312 6.240 .020 3 0 6461. 1032. 5428.85 1.000 147.4 1188.0 1182.5 137.1 .7 2.4 .0098 .346 .346 5 25.5
313 6.260 .020 3 0 6454. 1030. 5423.35 1.000 148.1 1187.9 1182.5 137.8 .7 2.4 .0098 .348 .345 5 25.5
314 6.280 .020 3 0 6446. 1029. 5417.50 1.000 148.8 1187.9 1182.5 138.5 .7 2.3 .0098 .346 .347 5 25.5
315 6.300 .020 3 0 6438. 1027. 5411.10 1.000 149.5 1187.9 1182.5 139.2 .7 2.3 .0098 .344 .345 5 25.5
316 6.320 .020 3 0 6430. 1025. 5404.61 1.000 150.2 1187.9 1182.5 139.8 .7 2.3 .0098 .346 .343 5 25.5
317 6.340 .020 3 0 6421. 1024. 5397.56 1.000 150.9 1187.9 1182.5 140.5 .7 2.3 .0098 .344 .345 5 25.5
318 6.360 .020 3 0 6412. 1022. 5390.17 1.000 151.6 1187.9 1182.5 141.2 .7 2.3 .0098 .343 .343 5 25.5
319 6.380 ,020 3 0 6403. 1020. 5382.47 1.000 152.2 1187.8 1182.5 141.9 .7 2.3 .0098 .344 .345 5 25.5
320 6.400 .020 3 0 6393. 1018. 5374.64 1.000 152.9 1187.8 1182.5 142.6 .7 2.3 .0098 .343 .343 5 25.5
321 6.420 .020 3 0 6383. 1017. 5366.04 1.000 153.6 1187.8 1182.5 143.3 .7 2.3 .0098 .341 .342 5 25.5
322 6.440 .020 3 0 6373. 1015. 5357.56 1.000 154.3 1187.8 1182.5 144.0 .7 2.3 .0098 .343 .343 5 25.5
323 6.460 .020 3 0 6362. 1013. 5348.52 1.000 155.0 1187.8 1182.5 144.6 .7 2.3 .0098 .341 .342 5 25.5
324 6.480 .020 3 0 6351. 1012. 5339.15 1.000 155.7 1187.7 1182.5 145.3 .7 2.2 .0098 .339 .340 5 25.5
325 6.500 .020 3 0 r 6339. 1010. 5329.47 1.000 156.3 1187.7 1182.5 146.0 .7 2.2 .0098 .341 .341 5 25.5
326 6.520 .020 3 0 6327. 1008. 5319.44 1.000 157.0 1187.7 1182.5 146.7 .7 2.2 .0098 .339 .340 5 25.5
327 6.540 .020 3 0 6315. 1006. 5309.08 1.000 157.7 1187.7 1182.5 147.4 .7 2.2 .0098 .337 .338 5 25.5

.6.560 .020 3 0 6303. 1005. 5298.41 1.000 158.4 1187.7 1182.5 148.0 .7 2.2 .0098 .339 .340 5 25.5
6.580 .020 3 0 6290. 1003. 5287,40 1.000 159.0 1187.6 1182.5 148.7 .7 2.2 .0098 .337 .338 5 25.5

330 6.600 .020 3 0 6277. 1001. 5275.84 1.000 159.7 1187.6 1182.5 149.4 .7 2.2 .0098 .335 .336 5 25.5
331 6.620 .020 3 0 6264. 999. 5264.40 1.000 160.4 1187.6 1182.5 150.1 .7 2.2 .0098 .337 .338 5 25.5
332 6.640 .020 3 0 6250. 998. 5252.41 1.000 161.1 1187.6 1182.5 150.7 .7 2.2 .0098 .335 .336 5 25.5
333 6.660 .020 3 0 6236. 996. 5239.88 1.000 161.7 1187.6 1182.5 151.4 .7 2.2 .0098 .333 .334 5 25.5
334 6.680 .020 3 0 6224. 994. 5230.26 1.000 162.4 1187.5 1182.5 152.1 .7 2.2 .0098 .335 .332 5 25.5
335 6.700 .020 3 0 6214. 992. 5222.03 1.000 163.1 1187.5 1182.5 152.7 .7 2.2 .0098 .333 .334 5 25.5
336 6.720 .020 3 0 6204. 990. 5213.47 1.000 163.7 1187.5 1182.5 153.4 .7 2.1 .0098 .331 .332 5 25.5
337 6.740 .020 3 0 6193. 989. 5204.62 1.000 164.4 1187.5 1182.5 154.1 .7 2.1 .0098 .333 .333 5 25.5
338 6.760 .020 3 0 6182. 987. 5195.44 1.000 165.1 1187.5 1182.5 154.7 .7 2.1 .0098 .331 .331 5 25.5
339 6.780 .020 3 0 6171. 985. 5186.17 1.000 165.7 1187.4 1182.5 155.4 .7 2.1 .0098 .332 .330 5 25.5
340 6.800 .020 3 0 6160. 983. 5176.38 1.000 166.4 1187.4 1182.5 156.0 .7 2.1 .0098 .331 .331 5 25.5
341 6.820 .020 3 0 6148. 982. 5166.47 1.000 167.0 1187.4 1182.5 156.7 .7 2.1 .0098 .329 .329 5 25.5
342 6.840 .020 3 0 6136. 980. 5156.26 1.000 167.7 1187.4 1182.5 157.4 .7 2.1 .0098 .330 .327 5 25.5
343 6.860 .020 3 0 6124. 978. 5145.74 1.000 168.4 1187.4 1182.5 158.0 .7 2.1 .0098 .328 .329 5 25.5
344 6.880 .020 3 0 6111. 976. 5134.90 1.000 169.0 1187.3 1182.5 158.7 .7 2.1 .0098 .326 .327 5 25.5
345 6.900 .020 3 0 6098. 974. 5123.77 1.000 169.7 1187.3 1182.5 159.3 .7 2.1 .0098 .328 .328 5 25.5
346 6.920 •020 3 0 6085. -',. 973. 5112.53 1.000 170.3 1187.3 1182.5 160.0 .7 2.1 .0098 .326 .326 5 25.5
347 6.940 .020 3 0 6072. 971. 5100.79 1.000 171.0 1187.3 1182.5 160.6 .6 2.1 .0098 .324 .325 5 25.5
348 6.960 .020 3 0 6058. 969. 5089.13 1.000 171.6 1187.3 1182.5 161.3 .7 2.1 .0098 .325 .326 5 25.5
349 6.980 .020 3 0 6044. 967. 5076.98 1.000 172.3 1187.2 1182.5 161.9 .6 2.0 .0098 .324 .324 5 25.5
350 7.000 .020 3 0 6030. 965. 5064.54 1.000 172.9 1187.2 1182.5 162.6 .6 2.0 .0098 .322 .322 5 25.5
351 7.020 .020 3 0 6016. 964. 5051.99 1.000 173.5 1187.2 1182.5 163.2 .6 2.0 .0098 .323 .323 5 25.5
352 7.040 .020 3 0 6001. 962. 5039.14 1.000 174.2 1187.2 1182.5 163.9 .6 2.0 .0098 .321 .322 5 25.5

i 7
•
06O .020 3 0 5986. 960. 5025.80 1.000 174.8 1187.2 1182.5 164.5 .6 2.0 .0098 .319 .320 5 25.5

7.080 .020 3 0 5971. 958. 5012.56 1.000 175.5 1187.1 1182.5 165.1 .6 2.u .0098 .320 .321 5 25.5
7.100 .020 3 0 5955. 956. 4998.83 1.000 176.1 1187.1 1182.5 165.8 .6 2.0 .0098 .319 .319 5 25.5

356 7.120 .020 3 0 5940. 955. 4985.02 1.000 176.7 1187.1 1182.5 166.4 .6 2.0 .0098 .317 .317 5 25.5
357 7.140 .020 3 0 5924. 953. 4970.90 1.000 177.4 1187.1 1182.5 167.0 .6 2.0 .0098 .318 .318 5 25.5
358 7.160 .020 3 0 5908. 951. 4956.70 1.000 178.0 1187.1 1182.5 167.7 .6 2.0 .0098 .316 .316 5 25.5
359 7.180 .020 3 0 5891. 949. 4942.02 1.000 178.6 1187.0 1182.5 168.3 .6 2.0 .0098 .314 .315 5 25.5
360 7.200 .020 3 0 5875. 947. 4927.24 1.000 179.3 1187.0 1182.5 168.9 .6 2.0 .0098 .315 .316 5 25.5
361 7.220 .020 3 0 5858. 946. 4912.18 1.000 179.9 1187.0 1182.5 169.6 .6 2.0 .0098 .313 .314 5 25.5



I T DTH KG KC GTOT GTS QB SUB BT HY HC BO PPP HP ctt-! DH DHH KIT AlG
362 7.240 .020 3 0 5841. 944. 4896.85 1.000 180.5 1187.0 1182.5 170.2 .6 1.9 .0098 .311 .312 5 25.5
363 7.260 .0203 0 5823. 942. 4881.42 1.000 181.1 1187.0 1182.5 170.8 .6 1.9 .0098 .313 .310 5 25.5

t! 7.280 .020 3 0 5806. 940. 4865.73 1. 000 181.8 1186.9 1182.5 171.4 .6 1.9 .0098 .311 .311 5 25.5
7.300 .020 3 0 5788. 938. 4849.76 1.000 182.4 1186.9 1182.5 172.0 .6 1.9 .0098 .309 .309 5 25.5
7.320 .020 3 0 5770. 9'36. 4833.53 1.000 183.0 1186.9 1182.5 172.7 .6 1.9 .0098 .307 .307 5 25.5

367 7.340 .020 3 0 5752. 935. 4817.21 1.000 183.6 1186.9 1182.5 173.3 .6 1.9 .0098 .308 .308 5 25.5
368 7.360 .020 3 0 5733. 933. 4800 .63 1. 000 184.2 1186.9 1182.5 173.9 .6 1.9 .0098 .306 .307 5 25.5
369 7.380 .020 3 0 5715. 931. 4783.79 1.000 184.8 1186.8 1182.5 174.5 .6 1.9 .0098 .304 .305 5 25.5
370 7.400 .020 3 0 5696. 929. 4766.85 1.000 185.4 1186.8 1182.5 175.1 .6 1.9 .0098 .305 .303 5 25.5
371 7.420 .020 3 0 5677. 927. 4749.67 1.000 186.0 1186.8 1182.5 175.7 .6 1.9 .0098 .303 .304 5 25.5
372 7.440 .020 3 0 5658. 926. 4732.23 1.000 186.6 1186.8 1182.5 176.3 .6 1.9 .0098 .301 .302 5 25.5
373 7.460 .020 3 0 5638. 924. 4714.55 1.000 187.2 1186.8 1182.5 176.9 .6 1.9 .0098 .299 .300 5 25.5
374 7.480 .020 3 0 5619. 922. 4696.78 1.000 187.8 1186.7 1182.5 177.5 .6 1.9 .0098 .300 .301 5 25.5
375 7.500 .020 3 0 5599. 920. 4678.77 1.000 188.4 1186.7 1182.5 178.1 .6 1.8 .0098 .299 .299 5 25.5
376 7.520 .020 3 0 5579. 918. 4660.51 1.000 189.0 1186.7 1182.5 178.7 .6 1.8 .0098 .297 .297 5 25.5
377 7.540 .0203 0 5559. 917. 4642.02 1.000 189.6 1186.7 1182.5 179.3 .6 1.8 .0098 .295 .295 5 25.5
378 7.560 .020 3 0 5538. 915. 4623.45 1.000 190.2 1186.7 1182.5 179.9 .6 1.8 .0098 .296 .296 5 25.5
379 7.580 .020 3 0 5518. 913. 4604.64 1.000 190.8 1186.6 1182.5 180.5 .6 1.8 .0098 .294 .294 5 25.5
380 7.600 .020 3 0 5497. 911. 4SSS.81 1.000 191.4 1186.6 1182.5 181.1 .6 1.8 .0098 .292 .292 5 25.5
381 7.620 .020 3 0 5476. 909. 4566.54 1.000 192.0 1186.6 1182.5 181.6 .6 1.8 .0098 .290 .290 5 25.5
382 7.640 .020 3 0 5455. 907. 4547.20 1.000 192.6 1186.6 1182.5 182.2 .6 1.8 .0098 .291 .291 5 25.5
383 7.660 .020 3 0 5434. 906. 4527.84 1.000 193.1 1186.6 1182.5 182.8 .6 1.8 .0098 .289 .289 5 25.5
384 7.680 .020 3 0 5412. 90'!. 4508.25 1. 000 193.7 1186.5 1182.5 183.4 .6 1.8 .0098 .287 .287 5 25.5
385 7.700 .020 3 0 5390. 902. 4488.25 1.000 194.3 1186.5 1182.5 183.9 .6 1.8 .0098 .285 .286 5 25.5
386 7.720 .020 3 0 5369. 900. 4468.38'1.000 194.8 1186.5 1182.5 184.5 .6 1.8 .0098 .286 .284 5 25.5
387 7.740 .020 3 0 5347. 898. 4448.30 1.000 195.4 1186.5 1182.5 185.1 .6 1.7 .0098 .284 .285 5 25.5
388 7.760 .020 3 0 5324. 896. 4428.00 1.000 196.0 1186.5 1182.5 185.6 .6 1.7 .0098 .282 .283 5 25.5

• 7.780 .020 3 0 5302 • 894. 4407.50 1.000 196.5 1186.4 1182.5 186.2 .6 1.7 .0098 .280 .281 5 25.5
7.800 .020 3 0 5279. 892. 4387.01 1.000 197.1 1186.4 1182.5 186.8 •6 1.7 .0098 .278 27r• 5 25.5• • 7

391 7.820 .020 3 0 5257. 890. 4366.24 1.000 197.7 1186.4 1182.5 187.3 .6 1.7 .0098 .279 .280 5 25.5
392 7.840 .020 3 0 5234. 888. 4345.48 1.000 198.2 1186.4 1182.5 187.9 .6 1.7 .0098 .277 .276 5 25.5
393 7.860 .020 3 0 5211. 886. 4324.64 1.000 198.8 1186.4 1182.5 188.4 .6 1.7 .0098 .278 .277 5 25.5
394 7.880 .020 3 0 5188. 884. 4303.49 1.000 199.3 1186.3 1182.5 189.0 .5 1.7 .0098 .273 .273 5 25.5
395 7.900 .020 3 0 5165. 882. 4282.27 1.000 199.9 1186.3 1182.5 189.5 .5 1.7 .0098 .274 .273 5 25.5
396 7.920 .020 3 0 5141. 880. 4260.74 1.000 200.4 1186.3 1182.5 190.1 .5 1.7 .0098 .270 .274 5 25.5
397 7.940 .020 3 0 5117. 878. 4239.14 1.000 200.9 1186.3 1182.5 190.6 .5 1.7 .0098 .270 .269 5 25.5
398 7.960 .020 3 0 5094. 876. 4217.69 1.000 201.5 1186.3 1182.5 191.1 .5 1.7 .0098 .271 .270 5 25.5
399 7.980 .020 3 0 5070. 874. 4195.94 1.000 202.0 1186.2 1182.5 191.7 .5 1.6 .0098 .266 .266 5 25.5
400 8.000 .020 3 0 5047. 872. 4174.13 1.000 202.5 1186.2 1182.5 192.2 .5 1.6 .0098 .267 .266 5 25.5
401 8.020 .020 3 0 5022. 870. 4152.03 1.000 203.1 1186.2 1182.5 192.7 .5 1.6 .0098 .263 .267 5 25.5
402 8.040 .020 3 0 4999. 868. 4130.08 1.000 203.6 1186.2 1182.5 193.3 .5 1.6 .0098 .263 .263 5 25.5
403 8.060 .020 3 0 4974. 866. 4107.86 1.000 204.1 1186.2 1182.5 193.8 .5 1.6 .0098 .264 .263 5 25.5
404 8.080 .020 3 0 4950. 865. 4085.57 1.000 204.6 1186.1 1182.5 194.3 .5 1.6 .0098 .260 .259 5 25.5
405 8.100 .020 3 0 4926. 863. 4063.23 1.000 205.2 1186.1 1182.5 194.8 .5 1.6 .0098 .260 .259 5 25.5
406 8.120 .020 3 0 4901. 861. 4040.83 1.000 205.7 1186.1 1182.5 195.3 .5 1.6 .0098 .256 .255 5 25.5
407 8.140 .020 3 0 4877. 859. 4018.17 1.000 206.2 1186.1 1182.5 195.9 .5 1.6 .0098 .257 .256 5 25.5
408 8.160 .020 3 0 4852. 857. 3995.46 1.000 206.7 1186.1 1182.5 196.4 .5 1.6 .0098 .252 .256 5 25.5
409 8.180 .020 3 0 4827. 855. 3972.70 1.000 207.2 1186.0 1182.5 196.9 .5 1.6 .0098 .253 .252 5 25.5
410 8.200 .020 3 0 4803. 853. 3950.09 1. 000 207.7 1186.0 1182.5 197.4 .5 1.6 .0098 .253 .253 5 25.5
411 8.220 .020 3 0 4778. 851. 3927.04 1.000 208.2 1186.0 1182.5 197.9 .5 1.6 .0098 .249 .248 5 25.5
412 8.240 .020 3 0 4753. 849. 3904.15 1.000 208.7 1186.0 1182:.5 198.4 .5 1.6 .0098 .250 .249 5 25.5
413 8.260 .020 3 0 4728. 847. 3881.02 1.000 209.2 1186.0 1182.5 198.9 .5 1.5 .0098 .246 .250 5 25.5
414 8.280 .020 3 0 4703. 845. 3857.84 1.000 209.7 1186.0 1182.5 199.4 .5 1.5 .0098 .246 .245 5 25.5

.8.300 .020 3 0 4678. 843. 3834.65 1.000 210.2 1185.9 1182.5 199.8 .5 1.5 .0098 .242 .246 5 25.5

8.320 .020 3 0 4653. 841. 3811.41 1.000 210.7 1185.9 1182.5 200.3 .5 1.5 .0098 .242 .242 5 25.5
417 8.340 .020 3 0 4627. 839. 3788.13 1.000 211.1 1185.9 1182.5200.8 .5 1.5 .0098 .243 .242 5 25.5
418 8.360 .020 3 0 4602. 837. 3764.84 1.000 211.6 1185.9 1182.5201.3 .5 1.5 .0098 .239 .238 5 25.5
419 8.380 .020 3 0 4577. 835. 3741.51 1.000 212.1 1185.9 1182.5 201.8 .5 1.5 .0098 .239 .239 5 25.5
420 8.400 .020 3 0 4551. 833. 3717.97 1.000 212.6 1185.8 1182.5 202.2 .5 1.5 .0098 .235 .235 5 25.5
421 8.420 .020 3 0 4526. 832. 3694.40 1.000 213.0 1185.8 1182.5 202.7 .5 1.5 .0098 .236 .235 5 25.5



I T DTH KG KC GTOT GTS GB SUB BT HY He BO PPP HP cttl DH DHH KIT ALB
422 8.440 .020 3 0 4501. 830. 3670.84 1.000 213.5 1185.8 1182.5 203.2 .5 1.5 .0098 .232 .236 5 25.5
423 8.460 .020 3 0 4475. 828. 3647.24 1.000 214.0 1185.8 1182.5 203.6 .5 1.5 .0098 .232 .232 5 25.5
424 8.480 .020 3 0 4450. 826. 3623.81 1.000 214.4 1185.8 1182.5 204.1 .5 1.5 .0098 .233 .232 5 25.5

• 8.500 .020 3 0 4424. 824. 3600.19 1.000 214.9 1185.7 1182.5 204.6 .5 1.4 .0098 .229 .228 5 25.5
8.520 .020 3 0 4399. 822 . 3576.55 1.000 215.4 1185.7 1182.5 205.0 .5 1.4 .0098 .229 .228 5 25.5

427 8.540 .020 3 0 4373. 820. 3552.72 1.000 215.8 1185.7 1182.5 205.5 .5 1.4 .0098 .225 .225 5 25.5
428 8.560 .020 3 0 4347. 818. 3529.07 1.000 216.3 1185.7 1182.5 205.9 .5 1.4 .0098 .226 .225 5 25.5
429 8.580 .020 3 0 4322. 816. 3505.24 1.000 216.7 1185.7 1182.5 206.4 .4 1.4 .0098 .222 .221 5 25.5
430 8.600 .020 3 0 4296. 815. 3481.60 1.000 217.1 1185.6 1182.5 206.8 .4 1.4 .0098 .222 .222 5 25.5
431 8.620 .020 3 0 4270. 813. 3457.79 1. 000 217.6 1185.6 1182.5 207.3 .4 1.4 .0098 .218 .222 5 25.5
432 8.640 .020 3 0 4245. 811. 3433.95 1.000 218.0 1185.6 1182.5 207.7 .4 1.4 .0098 .219 .218 5 25.5
433 8.660 .020 3 0 4219. 809. 3410.16 1.000 218.4 1185.6 1182.5 208.1 .4 1.4 .0098 .215 .219 5 25.5
434 8.680 .020 3 0 4193. 807. 3386.35 1.000 218.9 1185.6 1182.5 208.5 .4 1.4 .0098 .215 .215 5 25.5
435 8.700 .020 3 0 4168. 805. 3362.53 1.000 219.3 1185.6 1182.5 209.0 .4 1.4 .0098 .216 .215 5 25.5
436 8.720 .020 3 0 4142. 803. 3338.75 1.000 219.7 1185.5 1182.5 209.4 .4 1.4 .0098 .212 .211 5 25.5
437 8.740 .020 3 0 4117. 802. 3314.95 1.000 220.2 1185.5 1182.5 209.8 .4 1.4 .0098 .212 .212 5 25.5
438 8.760 .020 3 0 4091. 800. 3291.22 1.000 220.6 1185.5 1182.5 210.2 .4 1.3 .0098 .209 .208 5 25.5
439 8.780 .020 3 0 4065. 798. 3267.47 1.000 221.0 1185.5 1182.5 210.7 .4 1.3 .0098 .209 .208 5 25.5
440 8.800 .020 3 0 4040. 796. 3243.59 1.000 221.4 1185.5 1182.5 211.1 .4 1.3 .0098 .206 .205 5 25.5
441 8.820 .020 3 0 4014. 794. 3220.09 1.000 221.8 1185.4 1182.5 211.5 .4 1.3 .0098 .206 .205 5 25.5
442 8.840 .020 3 0 3989. 792. 3196.47 1. 000 222.2 1185.4 1182.5 211.9 .4 1.3 .0098 .202 .202 5 25.5
443 8.860 .020 3 0 3964. 791. 3172.84 1. 000 222.6 1185.4 1182.5 212.3 .4 1.3 .0098 .203 .202 5 25.5
444 8.880 .020 3 0 3938. 789. 3149.28 1.000 223.0 1185.4 1182.5 212.7 .4 1.3 .0098 .199 .198 5 25.5
445 8.900 .020 3 0 3913. 787. 3125.92 1.000 223.4 1185.4 1182.5 213.1 .4 1.3 .0098 .199 .199 5 25.5
446 8.920 .020 3 0 3888. 785. 3102.44 1.000 223.8 1185.4 1182.5 213.5 .•4 1.3 .0098 .196 .199 5 25.5
447 8.940 .020 3 0 3863. 784. 3079.16 1.000 224.2 1185.3 1182.5 213.9 .4 1.3 .0098 .196 .196 5 25.5
448 8.960 .020 3 0 3838. 782. 3055.96 1.000 224.6 1185.3 1182.5 214.3 .4 1.3 .0098 .193 .196 5 25.5
449 8.980 .020 3 0 3813. 780. 3032.76 1.000 225.0 1185.3 11?2.5 214.7 .4 1.3 .0098 .193 .192 5 25.5

.9.000 .020 3 0 3788. 778. 3009.65 1.000 225.4 1185.3 1182.5 215.0 .4 1.3 .0098 .190 .193 5 25.5
9.020 .020 3 0 3763. 777. 2986.54 1.000 225.7 1185.3 1182.5 215.4 .4 1.3 .0098 .190 .189 5 25.5

452 9.040 .020 3 0 3738. 775. 2963.62 1.000 226.1 1185.2 1182.5 215.8 .4 1.3 .0098 .190 .190 5 25.5
453 9.060 .020 3 0 3714. 773. 2940.81 1.000 226.5 1185.2 1182.5 "216.2 .4 1.2 .0098 .187 .186 5 25.5
454 9.080 .020 3 0 3689. 771. 2917.99 1.000 226.9 1185.2 1182.5 216.5 .4 1.2 .0098 .187 .IB7 5 25.5
455 9.100 .020 3 0 3665. 770. 2895.28 1.000 227.2 1185.2 1182.5 216.9 .4 1.2 .0098 .184 .183 5 25.5
456 9.120 .020 3 0 3641. 768. 2872.77 1.000 227.6 1185.2 1182.5 217.3 .4 1.2 .0098 .184 .183 5 25.5
457 9.140 .020 3 0 3616. 766. 2850.17 1. 000 228.0 1185.2 1182.5 217.6 .4 1.2 .0098 .1Bl .180 5 25.5
458 9.160 .020 3 0 3592. 765. 2827.77 1.000 228.3 1185.1 1182.5 218.0 .4 1.2 .0098 .181 .180 5 25.5
459 9.180 .020 3 0 3568. 763. 2805.28 1.000 228.7 1185.1 1182.5 218.4 .4 1.2 .0098 .178 .177 5 25.5
460 9.200 .020 3 0 3544. 761. 2783.00 1.000 229.0 1185.1 1182.5 218.7 .4 1.2 .0098 .178 .177 5 25.5
461" 9.220 .020 3 0 3520. 760. 2760.83 1.000 229.4 1185.1 1182.5 219.1 .3 1.2 .0098 .175 .174 5 25.5
462 9.240 .020 3 0 3497. 758. 2738.67 1.000 229.7 1185.1 1182.5 219.4 .4 1.2 .0098 .175 .175 5 25.5
463 9.260 .020 3 0 3473. 756. 2716.63 1.000 230.1 1185.1 1182.5 219.8 .3 1.2 .0098 .172 .171 5 25.5
464 9.280 .020 3 0 3449. 755. 2694.79 1.000 230.4 1185.0 1182.5 220.1 .3 1.2 .0098 .172 .172 5 25.5
465 9.300 .020 3 0 3426. 753. 2672.89 1.000 230.8 1185.0 1182.5 220.4 .3 1.2 .0098 .169 .169 5 25.5
466· 9.320 .020 3 0 3403. 751. 2651.18 1.000 231.1 1185.0 1182.5 220.8 .3 1.2 .0098 .169 .169 5 25.5
467 9.340 .020 3 0 3379. 750. 2629.61 1.000 231.4 1185.0 1182.5 221.1 .3 1.1 .0098 .166 .166 5 25.5
468 9.360 .020 3 0 3356. . 748. 2608.05 1.000 231.8 1185.0 1182.5 221.4 .3 1.1 .0098 .167 .166 5 25.5
469 9.380 .020 3 0 3333. 747. 2586.62 1.000 232.1 1185.0 1182.5221.8 .3 1.1 .0098 .164 .163 5 25.5
470 9.400 .020 3 0 3310. 745. 2565.20 1.000 232.4 1184.9 1182.5 222.1 .3 1.1 .0098 .164 .163 5 25.5
471 9.420 .020 3 0 3287. 743. 2543.92 1.000 232.8 1184.9 1182.5 222.4 .3 1.1 .0098 .161 .160 5 25.5
472 9.440 .020 3 0 3265. 742. 2522.84 1.000 233.1 1184.9 1182.5 222.7 .3 1.1 .0098 .161 .161 5 25.5
473 9.460 .020 3 0 3242. 740. 2501.71 1.000 233.4 1184.9 1182.5 223.1 .3 1.1 .0098 .158 .158 5 25.5
474 9.480 .020 3 0 3219. 739. 2480.79 1.000 233.7 1184.9 1182.5 223.4 .3 1.1 .0098 .158 .158 5 25.5

KTT= 0 1= 475 T= 9.50

•TF= .12 GTF= 1246. TP= 4.64 QP= 6042. TRS= 4.62 T8= .02
BRD= 10.8 BRW= 233.7 HU=1193.3 HY=1184.9 HC=1182.5 ALG=25.500 GO= 15.3149

2= .48 TFH= 4.10 80= 223.4 TFI= .54
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L.JOU. if 4072.
2.600. I 4110.
2.640. I 4147.
2.680. * 4186.
2.720. * 4224.
2.760. if • 4263.
2.800. * 4302..40. *. 4341.

80. I. 4380.
2.920. I 4419.
2.960. • f 4458 .
3.000. .* 4498.
3.040. I 4538.
3.080. * 4578.
3.120. * 4618.
3.160. if 4657.
3.200. * 4698.
3.240. I 4738.
3.280. * 4778.
3.320. if 4818.
3.360. I 4858.
3.400. I 4899.
3.440. I. 4939.
3.480. 1f. 4979.
3.520. I 5019.
3.560. .* 5059.
3.600. •f 5099 .
3.640. • if 5139.
3.680. if 5178.
3.720. f 5218.
3.760. f 5257.

4'0' * 5296.
O. I 5335.
O. if 5374.

3.920. I 5413.
3.960. if 5451.
4.000. * 5489.
4.040. *. 5527.
4.080. f. 5565.
4.120. f 5602.
4.160. I 5638.
4.200. .1 5675.
4.240. f 5711.
4.280. • I 5746.
4.320. * 5781.
4.360. * 5816.
4.400. * 5850.
4.440. * 5883.
4.480. * 5916.
4.520. * 5948.
4.560. if 5980.
4.600. * 6011.
4.640. * 6042.
4.680. if • 6072.
4.720. I • 6101.
4.760. *. 6129.
4.800. *. 6157.

jl: * 6184.
I 6210.

O. I 6235.
4.960. .1 6259.
5.000. .* 6283.
5.040. • I 6306.
5.080. * 6328.
5.120. f 6348.
5.160. * 6368.
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5.240. I 6405.
5.280. I 6422.
5.320. * 6438.
5.360. I 6453.
5.400. I 6467.
5.440. I 6479..so. I 6491.

20. I 6501.
5.560. * 6510.
5.600. * 6518.
5.640. * 6525.
5.680. I 6530.
5.720. • I 6533 •
5.760. * 6536.
5.800. * 6537.
5.840. * 6536.
5.880. * 6535.
5.920. * 6532.
5.960. * 6527.
6.000. I 6522.
6.040. * 6515.
6.080. I 6507.
6.120. * 6498.
6.160. * 6487.
6.200. * 6474.
6.240. * 6461.
6.280. * 6446.
6.320. * 6430.
6.360. * 6412.
6.400. * 6393.
6.440. * 6373.eO. I 6351.

O. * 6327.
6.560. * 6303.
6.600. .* 6277 •
6.640. .* 6250 .
6.680. I 6224.
6.720. * 6204.
6.760. * 6182.
6.800. I. 6160.
6.840. *. 6136.
6.880. f 6111.
6.920. f • 6085.
6.960. f 6058.
7.000. * 6030.
7.040. I 6001.
7.080. * 5971.
7.120. f 5940.
7.160. * 5908.
7.200. * 5875.
7.240. * 5841.
7.280. f 5806.
7.320. * 5770.
7.360. f 5733.
7.400. .* 5696•
7.440. .f 5658.

1:: * 5619.
f. 5579.

O. I. 5538.
7.600. * . 5497.
7.640. * 5455.
7.680. f 5412.
7.720. * 5369.
7.760. * 5324.
7.800. * 5279.
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7.880. * 5188.
7.920. . * 5141 .
7.960. .* 5094 •
8.000. .* 5047 .
8.040. * 4999.
8.080. f • 4950.

• 20. * 4901.
60. * 4852.

8.200. * 4803.
8.240. * 4753.
8.280. * 4703.
8.320. f 4653.
8.360. f 4602.
8.400. . * 4551.
8.440. .* 4501.
8.480. .* 4450 •
8.520. * 4399.
8.560. *. 4347.
8.600. * 4296.
8.640. * 4245.
8.680. * 4193.
8.720. * 4142.
8.760. * 4091.
8.aOO. * 4040.
a.840. * 3989.
8.a80. . * 3938.
8.920. .* 3888 •
8.960. * 3838.
9.000. * 3788.
9.040. *. 3738.
9.080. * 3689.eO. * 3641.

O. * 3592.
9.200. * 3544.
9.240. * 3497.
9.280. * 3449.
9.320. * 3403.
9.360. * 3356.
9.400. . * 3310.
9.440. .* 3265 .
9.480. * 3219.

•



APPENDIX K

Dambreak output - HQFRS (EAST, MIDDLE AND WEST)



BOSS OAMBRK versIon 2.00
PROJECT TITLE : HGFRS--EAST BREACH (13-88)
PROJECT NUM8ER : FILE: HGEST4.DBK

• B0 S S DAM BRK(tm)

Copyright (C) 1988-89 Boss Corporation
All Rights Reserved

Version : 2.00
Serial Number: 0010419.200

Licensed to Carter &Associates

PROGRAM ORIGIN :

Boss DamBrk <tm) is an enhanced version of Professor D. L. Freadis
1988 NWS DAMBRK program.

DISCLAIMER :

PAGE

2/20/1991

.oss DamBrk (tmY is a complex program which requires engineering expertise
to use correctly. Boss Corporation assumes absolutely no responsibil ity
for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer to determine
if they are reasonable and accurate.

Although Boss Corporation has endeavored to make Boss DamBrk error free,
the program is not and cannot be certified as infall ible. Therefore, Boss
Corporation makes no warranty, either impl icit or expl icit, as to the
correct performance or accuracy of this software.

In no event shall Boss Corporation be I iable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
I iabi I ity to Boss Corporation, regardless of the form of action, shall
not exceed the purchase price of this software.

PROJECT DESCRIPTION :

PROJECT TITLE : HGFRS--EAST BREACH (13-88)
PROJECT NUMBER : FILE: HGEST4.DBK
DESCRIPTION : EAST BREACH PIPING STARTS NEAR MIDDLE

•
GINEER : CARTER ASSOCIATES
TE OF RUN ~/20/1991

TIME OF Rlt~ : 10 :39 am



BOSS DAMBRK version 2.00
PROJECT TITLE : HGFRS--EAST BREACH (13-88)
PROJECT NUHBER : FILE: HGEST4.DBK

.rUT OATA SLtt1ARY :
~-----------------

INPUT CONTROL PARAMETERS :

Number of Dynamic Routing Reaches (K~~)

Type of Reservoir Routing (KUI)

Number of multiple dams/bridges (NUlDAM)

No. of Reservoir Inflow Hydrograph Points (ITEH) 20

No. of Informational Cross-Sections (NPRT) 0
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(dynamic routing)

Flood-Plain Routing (KFLP) 0 (no)

•

•



BOSS DAMBRK version 2.00
PROJECT TITLE : HGFRS--EAST BREACH (13-88)
PROJECT NUMBER: FILE: HGEST4.DBK

CROSS-SECTION NUMBERS COINCIDENT

•
ITH UPSTREAM DAM FACE (lOAM) :

----------------------------------

RESERVOIR VOLUME DESCRIPTI~4 :

Elevation vs. Surface Area Table

Elevation Surface
Area

HSA(K) SA(K)

(ft MSL) (acres)
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•

•

1428.30
1419.70
1408.40
1396.10
1394 .30
1392.60
1389.10
1375.90

2975.000
2240.300
1221. 700
114.800
76.800
44.400
18.850

.000



BOSS DAMBRK version 2.00
PROJECT TITLE : HGFRS--EAST BREACH (13-BB)
PROJECT NUMBER: FILE: HGEST4.DBK

DAM NUMBER: 1•---------------

RESERVOIR AriD BREACH PARAMETERS :

Initial Elevation of Water Surface (YO, ft MSL)

Breach Side Slope (2)

Breach Bottom Elevation (YBMIN, ft MSL)

Breach Base Width (BB, ftl

Time of Breach Formation (TFH, hr)

RESERVOIR DESCRIPTION :

Water Surface Elevation at,Time of Breach (HF, ft MSL)

Top of Dam Elevation (HO, ft MSL)

• Uncontrolled Spillway Crest Elevation (HSP, ft MSL)

Spi llway Gate Center Elevation ·:HGT, ft MSU

Uncontrolled Spillway Discharge Coefficient (CS)

Spillway Gate Discharge Coefficient (CG)

Piping Centerline Elevation (COO, ft HSL)

Turbine Discharge (GT, cfs)

SPILLWAY/GATE PATING CURVE :

Head FIOlJl
HEAD( 1) GSPILL( 1)
(ft) (cfs)

1:
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1406.70

.79

1376.00

420.00

3.10

1417.00

1419.70

1408.40

.00

.00

.00

1397.80

1000.00

•
.00

1.30
2.66
5.05
8.05

11.30
11.60
12.10

.0
1049.3
2325.3
5551.8

10718.6
15377.7
15980.0
17000.0



BOSS DAMBRK version 2.00
PROJECT TITLE : HGFRS--EAST BREACH (13-88)
PROJECT NUMBER: FILE: HGEST4.DBK

• Hydrograph Time Intervals (DHF, hr)

Routing Period (TEH, hr)

Breach Development Exponent (BREX)

Mu~/Debris Flow Parameter (MUD)

Dry Bed Routing Parameter (!WF)

Hydraul ic Radius Computation Parameter (KPRES)
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.00

16.00

1.00

o

o

•

•

Time
El apsed
TIm
(hr.i

.00
1.00
2.00
4.00
6.00
8.00
9.00

10.00
10.25
10.50
10.75
11.00
11.25
11.50
12.00
13.00
15.00
17.00
21.00
29.00

Ups tream
Inflow
GI<K)
(cfs)

9033.0
11917.0
13640.0
22252.0
33805.0
51760.0
42405.0
26254.0
23000.0
20292.0
18220.0
16658.0
15348.0
14113.0
11964.0
10000.0
10000.0
10000.0
10000.0
10000.0



BOSS OAMBRK version 2.00
PROJECT TITLE : HQFRS--EAST BREACH (13-88)
PROJECT NUMBER: FILE: HQEST4.DBK

SUMMARY OF PROGRAM CONTROL PARAMETERS :
~. ---------------------------------------

Number of Cross-Sections Entered (NS)

Number of Top Widths Entered (NCS)

. Number of Cross-Sectional Hydrographs to Plot (NTT)

Cross-Sectional Smoothing Parameter (KSA)

Downstream Supercritical Parameter (KSUPC)

Landsl ide Simulation (KSL)

Number of Lateral Inf!~J Hydrographs (LG)

Number of Points in Gate Control Curve (KeG)

CROSS-SECTIONS WHERE HYDROGRAPH REQUESTED :
(maximum allowed =6)

7 10 15 21 26

~CHAtt~EL-lJALLEY BOUNL~RY CONDITIONS:

Max Discharge at Downstream End (~XD, cfs)

Max Lateral Outflow due to Flood Wave (QLL, cfs/ft)

Initial Time-Step Size (DTHM, hr)

Time at which Dam Starts to Fail (TFI, hr)

Theta Weighting Factor (FII)

Stage Convergence Criterion (EPSY, fti
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27

7

6

o

o (subcritical)

o (no)

o

o

.0

.0000

.2000

.0000

.000

.000

Initial Downstream Water Surface Elevation (Y~~, ft NSL)

Slope of Channel Downstream-·~f Dam (SON, ft/mi)

•

.00

.0000



BOSS DAMBRK version 2.00
PROJECT TITLE : HGFRS--EAST BREACH (13-88)
PROJECT NUMBER : FILE: HGEST4.0BK
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e ROSS-SECT!CtI NUMBER: 1
--------------------------

EAST DAMBREAK LOCAT!CtI

Cross-Section Location (XS(!), mil

Flooding Elevation (FSTG(Ii, ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

DOWNSTREAM REACH NUMBER :

10.000

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXH, mil .030

CROSS-SECT!CtI and REACH OESCRIPT!CtI :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

~
(K,I) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) 8SR(K,!) CMR(K,I) SNC(K,I)

SU (ft) (fO (Hi (fO
----- --------- --------- --------- --------- --------- --------- --------- ---------

1376.00 2.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1376.90 500.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1380.00 900.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1384.00 1450.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1388.00 1750.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1419.70 2200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1428.30 2500.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAHBRK version 2.00
PROJECT TITLE : HQFRS--EAST BREACH (13-88)
PROJECT NUMBER : FILE: HQEST4.DBK

•
ROSS-SECTI IJ~ NUMBER: 2
-------------------------

Cross-Section Location (XS(]), mi)

Flooding Elevation (FSTG(]), ft MSL)

Initial Water Surface Elevation (yD, ftMSU

DfU.lSTREAM REACH NUMBER: 2
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10.030

.000

.000

Reach Contraction-Expansion Coefficient (FKC) -.300

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .030

CROSS-SECTION and REACH DESCRIPTIIJ~ :

Elevation Channel Channel Storage Left Left Right Right F1Q,11 Path
Top Manning Top Top Nanning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,]) BS(K,I) CH(K,!) BSS(K,I) BSL(K,I) CHL(K,I) BSR(K,!) CHR(K,I) SNC(K,I)

~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1375.00 2.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1375.90 500.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1380.00 900.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1384.00 1450.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1388.00 1750.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1419.70 2200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1420.00 2500.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAMBRK version 2.00
PROJECT TITLE : HGFRS--EAST BREACH (13-88)
PROJECT NUMBER : FILE: HQEST4.DBK

•
ROSS-SECTION NUMBER: 3

--------------------------

Cross-Section Location (XS(I), mil

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface ElevatIon (YO, ft MSL)

DOWNSTREAM REACH NUMBER: 3
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10,300

,000

,000

Reach Contraction-Expansion Coefficient (FKC) -.300

Minimum Distance Between Interpolated Cross-Sections (DXM, mil .100

CROSS-SECTI~i and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff,

•

/K,l) BS(K,I) CM(K,I) BSS(K,I) BSl(K,!) CMl(K,I) BSR(K,I) CMR(K,I) ~4C(K,ll

Sl) (ft) (ft) (ft) (ft)
------ --------- --------- --------- --------- --------- --------- --------- ---------

1359.00 2.0 .0500 .0 .0 ,0000 ,0 .0000 1.0000
1360,00 400.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1364.00 1100.0 ,0500 .0 .0 .0000 .0 .0000 1,0000
1368,00 1500.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1372.00 2300,0 .0400 .0 .0 .0000 .0 ,0000 1.0000
1376.00 2500.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1380.00 2800.0 .0400 .0 .0 ,0000 .0 .0000 1,0000

•



BOSS DAMBRK version 2.00
PROJECT TITLE : HGFRS--EAST BREACH (13-88)
PROJECT' NUMBER : FILE: HQEST4.DBK

•
ROSS-SECTI~ NUMBER: 4

- -------------------------

Cross-Section Location (XS(!), mi)

Flooding Elevation (FSTG(!), ft MSL)

Initial Water Surface Elevation (YO, ft HSL)

DQI..MIlSTREAM REACH NUMBER: 4
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10.800

.000

.000

Reach Contraction-Expansion Coefficient (FKC) -.300

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECTl~ and REACH DESCRIPTl~ :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,I) CH(K,I) BSS(K,!) BSL(K,I) CHL(K,!) BSR(K,!) CHR(K,I) SNC(K,I)

~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1323.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1324.00 900.0 .0500 .0 .0 .0000 .0 .0000 l.0000
1326.00 1550.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1328.00 2200.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1330.00 2950.0 .0400 .0 .0 .0900 .0 .0000 1.0000
1332.00 3700.0 .0400 .0 .0 .0000 .0 .0000 l.0000
1336.00 3950.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAMBRR version 2.00
PROJECT TITLE : HQFRS--EAST BREACH (13-88)
PROJECT NUMBER : FILE: HQEST4.DBK

•
ROSS-SECTI~ NUMBER: 5
-------------------------

Cross-Section Location (XS(I), mil

Flooding Elevation (FSTG(]), ft MSL)

Initial Wat~r Surfac~ El~vation (YO, ft MSL)

DCUlSTREAM REACH Nlt1BER: 5

PAGE 11

2/20/1991

11. 920

.000

.000

R~ach Contraction-Expansion Coefficient (FKC) -.300

Minimum Distance Between Interpolated Cross-Sections (OXM, mil .100

CROSS-SECTI~i and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Fll),Ij Path
Top Manning Top Top Manning Top Manning Sinuosi ty
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,I) CM(R,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(R,!) SNC(K,I)

~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1251.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1252.00 2950.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1254.00 3625.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1256.00 4300.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1258.00 5725.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1260.00 7150.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1272.00 7500.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAMBRK version 2.00
PROJECT TITLE : HQFRS--EAST BREACH (13-88)
PROJECT NUMBER: FILE: HQEST4.DBK

•
ROSS-SECTI iJl NUMBER: 6
-------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

D~STREAM REACH NlJ1BER: 6

PAGE 12

V20/1991

12.550

1222.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (Dj~, mi) .100

CROSS-SECTliJl and REACH DESCRIPTIiJl :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n l~idth Width n Width n Coeff.

HS(KtI) BS(K,I) CM(Kt!J BSS(K,I) BSLiKt!J CML(K,I) BSR(KtI) CMR(K,!J ~4C(K,I)

~:~~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1219.00
1220.00
1222.00
1224.00
1226.00
1228.00
1232.00

•

2.0
2800.0
4000.0
5200.0
7150.0
9100.0

10900.0

.0500

.0500

.0500

.0500

.0400

.0400

.0400

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0

.0

.0

.0

.0

.0

.0

.0000 1. 0000

.0000 1. 0000

.0000 1. 0000

.0000 1.0000

.0000 1. 0000

.0000 i.OOOO

.0000 1.0000



BOSS DAMBRK version 2.00
PROJECT TITLE : HGFRS--EAST BREACH (13-88)
PROJECT NUMBER: FILE: HQEST4.DBK

•OSS-SECTI~ NUMBER: 7
-------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YD, ft MSL)

D!UiSTREAM REACH NUMBER: 7

PAGE 13

2/20/1991

13.160

1202.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECT!~~ and REACH DESCR!PTI~~ :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

~~f~_ !~~~~~~__ ::::~~~__ !~!l:~~~_ !~~~:~~~_ ::~::~~~_ !~;l:~~~_ :::::~~~_ :::::~~~_
1199.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1200.00 5700.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1202.00 7150.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1204.00 8600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1206.00 9600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1208.00 10600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1212.00 13400.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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2120/1991

e ROSS-SECTll)I NUMBER: 8
-------------------------

HOUSE FOUNDAT!~4S

Cross-SectIon Location (XS(!), mi)

Flooding Elevation (FSTG(!), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

D0II4STREAM REACH NUMBER: B

14.180

1174.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .173

CROSS-SECT!~4 and REACH DESCR!PTla4 :

Elevation Channel Channel Storage Left Left Right Right FIQ.II Path
Top Manning Top Top Nanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,!) BS(K,!) CM(K,!) BSS(K,!) BSL(K,!) CHL(K,!) BSR(K,!) CNR(K,!) ~~C(K,!)

~~:~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1171.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1172.00 3750.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1174.00 6850.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1176.00 9950.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1178.00 13575.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1180.00 17200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1182.00 20000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
CROSS-SECTION Nlt1BER: 9
--------------------------

CORRALS AND SHEOS=1160(f)

Cross-Section Location (XS(I), rni)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft HSL)

O(VI.ISTREAM REACH Nlt1BER: 9

14.700

1162.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, rni) .300

CROSS-SECTI~i and REACH DESCRIPTI~i :

Elevation Channel Channel Storage Left Left Right Right FIlM Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,!) CN(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) ~iC(K,I)

.-~:~~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1159.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1160.00 8950.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1162.00 11825.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1164.00 14700.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1166.00 16950.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1168.00 19200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1170.00 21000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAMBRK version 2.00
PROJECT TITLE : HGFRS--EAST BREACH (13-88)
PROJECT NUMBER : FILE: HQEST4.DBK

Cross-Section location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSl)

Initial Water Surface Elevation (YD, ft MSl)

D~~STREAM REACH NUMBER: 10

PAGE 16

2/20/1991

15.210

1154.000

.000

Reacb Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mil .300

CROSS-SECTl~~ and REACH DESCRIPTION :

Elevation Channel Channel Storage Left left Right Right Flow Path
Top Hanning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeft.

'

:K,I) BS(K,I) CH(K,I) BSS(K,I) BSl(K,I) CHl(K,I) BSR(K,!) CHR(K,I) ~iC(K,!)

HSU (ft) ( ft ) (f t:J (f t)

------ --------- --------- --------- --------- --------- --------- --------- ---------
1151.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1152.00 9400.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1154.00 11700.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1156.00 14000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1158.00 16200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1160.00 IB400.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1164.00 21300.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
CROSS-SECTION NUMBER: 11
--------------------------

HOUSE ELE.= 1140(+or-)

Cross-Section location (XS(I), rni)

Flooding Elevation (FSTG(I), ft MSl)

Initial Water Surface Elevation (YO, ft MSl)

DOiJ-JSTREAM REACH NUMBER: 11

16.500

1130.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .300

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage left left Right Right FlOlil Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(I(,l) BS(K,l) CM(K,l) BSS(K,J) BSL<K,J) CMl\K,1) BSR(K,l) CMR(K,l) SNC(K,1)

~~::~- ~~~~_---- --------- ~~~~_---- ~~~~_---- --------- ~~~~_---- --------- ---------
1127.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1128.00 5730.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1130.00 8400.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1132.00 11080.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1134.00 12455.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1136.00 13830.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1140.00 16830.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAHBRK ~ersion 2.00
PROJECT TITLE : HGFRS--EAST BREACH (13-88)
PROJECT NUMBER : FILE: HGEST4.DBK

e OSS-SECTION NUMBER: 12
-------------------------

Cross-Section Location (XS(I), mi)

Flooding Ele~ation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, it MSL)

DOWNSTREAM REACH NUMBER: 12

PAGE 18

2/20/1991

17.750

1114.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mil .300

CROSS-SECTI~~ and REACH DESCRIPTI~i :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Hanning Top Top Manning Top Hanning Sinuosity
Width n Width Width n Width n Coeff.

6
:K,I) BS(K,I) CM(K,I) BSS(K,I) BSL(K,!) CML(K,I) BSR(K,I) CMR(K,I) SNC(K,I)

SU (ft) (H) (ft) (H)
----- --------- --------- --------- --------- --------- --------~ --------- ---------

1111.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1112.00 6880.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1114.00 8185.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1116.00 9490.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1118.00 10725.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1120.00 11960.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1124.00 13920.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECTION NUMBER: 13
-------------------------

HOUSE ELE.= III0(+or-)

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(]), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

DOI~STREAM REACH NUMBER: 13

18.550

1106.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections ([XM, mil .200

CROSS-SECTION and REACH DESCRIPTI~~ :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,I) CM(K,I) BSS(K,]) BSL(K,]) CML(K,I) BSR(K,]) CMR(K,]) SNC(K,I)

~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1103.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1104.00 3920.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1106.00 5145.0 .0500 .0 .0 .0000 .0 .0000 1.0000
110B.00 6370.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1112.00 8690.0 ..0400 .0 .0 .0000 .0 .0000 1.0000
1116.00 11280.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1120.00 13160.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(l), ft NSL)

Initial Water Surface Elevation (YO, ft MSL)

D~STREAN REACH NUMBER: 14

PAGE 20

2/20/1991

19.040

1102.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mil .100

CROSS-SECTI~~ and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Flt),rj Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

tiK'l) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,Il BSR(K,I) CMR(K,I) SNC(K,I)
SU (ft) (f t) ( f t) ( f t)

----- --------- --------- --------- --------- --------- --------- --------- ---------
1099.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1100.00 3360.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1102.00 4820.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1104.00 6280.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1106.00 7580.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1108.00 8880.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1112.00 11060.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECTION NUMBER: 15
-------------------------

HOUSE ELE.= 1104-06(+or-)

Cross-Section Location (XS(I), mil

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

DlU-lSTREAM REACH NUMBER: 15

19.520

1095.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (~XM, mi) .200

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Nanning Top Nanning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(R,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) ~iC(K,I)

~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1091.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1092.00 1870.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1094.00 2345.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1096.00 2820.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1098.00 4110.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1100.00 5400.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1104.00 7350.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAMBRK version 2.00
PROJECT TITLE : HQFRS--EAST BREACH (13-88)
PROJECT NUMBER : FILE: HQEST4.0BK

e ROSS-SECTlrtl NUMBER: 16
. -------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YD, ft MSL)

Dt:I.I1STREAN REACH NUMBER: 16

PAGE 22

2120/1991

20.050

1090.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .170

CROSS-SECTI~~ and REACH DESCRIPTlrtl :

Elevation Channel Channel storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Hanning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,!) CM(K,!) BSS(K,!) BSL(K,!) CML(K,I) BSR(K,!) CMR(K,!) SNC(K,!)

~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1087.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1088.00 1750.0 .0500 .0 .0 .0000 .0 .0000·1.0000
1090.00 2535.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1092.00 3320.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1096.00 4200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1100.00 6100.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1104.00 12650.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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e OSS-SECT! [}l NUMBER: 17
-------------------------

Cross-Section Location (XS(!), mil 20.730

Flooding Elevation (FSTG(I), ft HSL) 1082.000

Initial Water Surface Elevation (YO, ft MSL) .000

OlXliSTREAM REACH NUMBER: 17

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum DIstance Between Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECTI~~ and REACH DESCRIPTI~~ :

Flow Path
Sinuosi ty
Coeff .
SNC(K,!1

Right
Hanning
n
CMR(K ,I)

Elevation Channel Channel Storage Left Left Right
Top Manning Top Top Manning Top
Width n Width Width n Width

•

( ,I) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I)
SU (f t) ( ft ) (ft) ( ft )

----- --------- --------- _._------ --------- --------- --------- --------- ---------
1079.00
1080.00
1082.00
1084.00
1086.00
1088.00
1092.00

2.0
1300.0
1765.0
2230.0
2465.0
2700.0
4200.0

.0500

.0500

.0500

.0500

.0400

.0400

.0400

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0

.0

.0

.0

.0

.0

.0

.0000

.0000

.0000

.0000

.0000

.0000

.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

•
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ROSS-SECTION NUMBER: 18

--------------------------

Cross-Section Location (XS(I), mil

Flooding Elevation (FSTG(IJ, ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

O(U.lSTREAM REACH NUMBER: 18

PAGE 24

2/20/1991

21.390

1074.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mil .100

CROSS-SECTII}i and REACH DESCRIPTI~~ :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

i
,K,I) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) Q1L(K,I) BSR(K,I) CMR(K,I) SNC(K,I)

HSU (ft) ( ft ) (f t) ( ft )
I ----- --------- --------- --------- --------- --------- --------- --------- ---------

1071.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1072.00 830.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1074.00 1040.0 .0500 .0 .0 .0000 .0 .0000 1,0000
1076.00 1250.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1080.00 1820.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1084.00 2720.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1088.00 6720.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECTION NUMBER: 19
-------------------------

Cross-Section Location (XS(I), mil

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

DOWNSTREAM REACH NUMBER: 19

PAGE 25

2/20/1991

22.710

1062.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (OXM, mil .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeft.

HS(K,I) BS(K,I) QH(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) SNC(K,I)

~:~~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1059.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1060.00 690.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1062.00 1140.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1064.00 4760.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1066.00 5225.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1068.00 5690.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1072.00 7540.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
CROSS-SECTI III NLtlBER: 20
--------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YD, ft HSL)

DCMNSTREAM REACH NltlBER: 20

PAGE 26

2/20/1991

23.690

1052.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECTI~~ and REACH DESCRIPTIIll :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top t1anning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeft.

HS(K,I) BS(K,I) CN(K,I) BSS(K,I) BSL(K,I) CNL(K,I) BSR(K,I) a1R(K,I) SNC(K,I)

~~::~- ~~~~_---- --------- ~~~~_---- ~~~~_---- --------- ~~~~_---- --------- ---------
1049.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1050.00 200.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1052.00 925.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1054.00 1275.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1058.00 3650.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1062.00 5960.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1066.00 7520.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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e CROSS-SECTICtl NUMBER: 21
--------------------------

HOUSE ELE.=1051-58(+or-)

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YD, ft MSL)

DCUlSTREAM REACH NUMBER: 21

24.160

1047.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECTICtl and REACH DESCRIPTICtl :

Elevation Channel Channei Storage Left left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,J) BS(K,J} CM':K,J) BSS(K,J) BSUK,J) CMUK,J) BSR(K,J) CMR(!(,J) SNC(K,J)

~~:=~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1044.00 40.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1046.00 500.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1043.00 980.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1050.00 1235.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1052.00 1490.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1056.00 4860.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1060.00 6290.0 .0400 .0 .0 .0000 .0 .0000 1.0000

e
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•

CROSS-SECT!~ NUHBER: 22
--------------------------

Cross-Section Location (XS(J), mil

Flooding Elevation (FSTG(!), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

DOWNSTREAM REACH NUMBER: 22
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25.540

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXH, mil .100

CROSS-SECTION and REACH DESCRIPTI~~ :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n I,oJidth Width n Width n Coeff.

HS(K,I) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CHL(K,I) BSR(K,I) CHR(K,I) SNC(K,I)

~~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1026.00 20.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1028.00 60.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1030.00 260.0 .0500 .0 .0 .0000 .0 .0000 LOOOO
1032.00 915.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1034.00 1570.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1038.00 2110.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1044.00 3020.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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ROSS-SECTION NUMBER: 23

--------------------------

Cross-Section Location (XS(I), mil

Flooding Elevation (FSTG(I) I ft MSL)

Initial Wat~r Surfac~ Elevation (YO, ft MSL)

DOWNSTREAM REACH NUMBER: 23
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26.690

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mil .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage l~ft Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

_
K,I) BS(K,!) CM(K,!) BSS(K,!) BSL(K,I) CML(K,!) BSR(K,I) CMR(K,I) SNC(K,I)

SU (ft) (ft) (ttl (ft)

------ --------- --------- --------- --------- --------- --------- --------- ---------
1004.00 50.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1008.00 280.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1012.00 960.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1014.00 1030.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1016.00 1100.0 .. 0400 .0 .0 .0000 .0 .0000 1.0000
1020.00 2000.0 .0400 600.0 .0 .0000 .0 .0000 1.0000
1024.00 2100.0 .0400 1700.0 .0 .0000 .0 .0000 1.0000

•
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ROSS-SECT! (Ii NUMBER: 24

--------------------------

Cross-SHtion Location (XS(J), mi)

Flooding Elevation (FSTG<I), ft MSL)

Initial Wat~r Surfac~ Elevation (YO, ft MSL)

O(UlSTREAM REACH Nlt1BER: 24
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27.570

.000

.000

Reach Contraction-Expansion Co~tficient <FKC) .000

Minimum Distance Between Interpolated Cross-Sections (OXM, mil .200

CROSS-5ECT!~~ and REACH OESCRIPTI~~ :

Elevation Channel Chann~l Storage Left Left Right Right Flow Path
Top Manning Top Top Nanning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,!) CNR(K,I) SNC(K,I)

~~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
992.00 270.0 .0500 .0 .0 .0000 .0 .0000 1.0000
994.00 370.0 .0500 .0 .0 .0000 .0 .0000 1.0000
998.00 755.0 .0500 .0 .0 .0000 .0 .0000 1.0000

1000.00 1040.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1004.00 1300.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1008.00 1900.0 .0400 1600.0 .0 .0000 .0 .0000 1.0000
1012.00 2000.0 .0400 3050.0 .0 .0000 .0 .0000 1.0000

•
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ROSS-SECTION NLtlBER: 25
-------------------------

Cross-Section Location (XS(Ii, mii

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSLi

0!U4STREPi'1 REACH NLtlBER: 25
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28.750

.000

.000

Reach Contraction-Expansion Coefficient (FKCi .000

Minimum Distance Between Interpolated Cross-Sections <DXM, mil .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n CoeH.

HS(K,Ii BS(K,Ji CM(K,J) BSS(K,Ii BSL(K,li CML(K,I) BSR(K,Ii CMR(K,Ii SNC(K,!ie SU Uti Uti (H) Uti
. ----- --------- --------- --------- --------- --------- --------- --------- ---------

972.00 120.0 .0500 .0 .0 .0000 .0 .0000 1.0000
974.00 300.0 .0500 .0 .0 .0000 .0 .0000 1.0000
976.00 475.0 .0500 .0 .0 .0000 .0 .0000 1.0000
978.00 940.0 .0500 .0 .0 .0000 .0 .0000 1.0000
980.00 1400.0 .0500 .0 .0 .0000 .0 .0000 1.0000
984.00 2600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
988.00 2700.0 .0400 7100.0 .0 .0000 .0 .0000 1.0000

•
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C~oss-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Wate~ Su~face Elevation (YO, ft MSl)

DOI.IiSTREAM REACH NUMBER: 26
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29.620

.000

.000

Reach Cont~action-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections ([KN, mi) .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right F1Ql,l/ Path
Top r1anning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n CoeH.

HS(K,I) BS(K,I) CN(K,I) BSS(K,I) BSL(K,I) CNL(K,I) BSR(K,I) CMR(K,I) SNC(K,I)

•
su (ft) ( f t) (ft) ( f tJ

- ----- --------- --------- --------- --------- --------- --------- --------- ---------
956.00 210.0 .0500 .0 .0 .0000 .0 .0000 1.0000
960.00 1200.0 .0500 .0 .0 .0000 .0 .0000·1.0000
964.00 2000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
968.00 2400.0 .0400 4490.0 .0 .0000 .0 .0000 1.0000
972.00 2500.0 .0400 5620.0 .0 .0000 .0.0000 1. 0000
976.00 2600.0 .0400 5940.0 .0 .0000 .0 .0000 1.0000
980.00 2700.0 .0400 6190.0 .0 .0000 .0 .0000 1.0000

•
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•ROSS-SECTI~ NUMBER: 27
-----------------_:_------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(!), ft HSL)

Initial Water Surface Elevation (YD, ft HSL)

CROSS-SECTI~ DESCR!PTI~ :
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30.100

.000

.000

Elevation Channel
Top
Width

HS(K,I) BS(K,!)
(ft HSU (ft )

Storage
Top
Width
BSS(K, J)

(ft)

Left
Top
Width
BSUK, J)

(ft)

Right
Top
Width
BSR(K, j)
(ft)

950.00 100.0 .0 .0 .0
952.00 150.0 .0 .0 .0
956.00 2575.0 .0 .0 .0
960.00 2700.0 .0 .0 .0
964.00 2800.0 .0 .0 .0

• 968.00 3000.0 .0 .0 .0
972.00 3200.0 .0 .0 .0

•
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•

•

WARNING: At cross-section reach 20 the distance between
interpolated cross-sections (DXH) should be changed
to .052 due to expansion/contraction criteria

WARNING: At cross-section reach 22 the distance between
interpolated cross-sections (DXM) should be changed
to .077 due to expansion/contraction criteria

WARNING: At cross-section reach 25 the distance between
interpolated cross-sections <DXM) should be changed
to .062 due to expansion/contraction criteria

WARNING: At cross-section reach 26 the distance between
interpolated cross-sections <DXM) should be changed
to .023 due to expansion/contraction criteria

•
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DISTANCE BETWEEN INTERPOLATED CROSS-SECTI~4S

e DXN) THAT WILL BE USED IN CtllPUTATIIJ4S :
---------------------------------------------

Down Interp.
Stream Cross
Reach Section
Number Distance
I=l,NSl DXM(I)

(m i :>

--------- ---------
1 101.0000
2 .0300
3 .1000
4 .1000
5 .1000
6 .1000
7 .1000
8 .1730
9 .3000

10 .3000
11 .3000
12 .3000
13 .2000
14 .1000
15 .2000

• 16 .1700
17 .1000
18 .1000
19 .1000
20 .1000
21 .1000
22 .iOOO
23 .1000
24 .2000
25 .1000
26 .1000

Total number of cross-sections (original+interpolated)

Maximum number of cross-sections allowed

•
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156

300
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OUl'PUl' DATA Sl.tWlRY :

~;:::::;:;;::-:::-REACH SUMMARY ,

Cross Cross Bottom Reach Reach Reach
" f' Sed ion Ele~ation Number Length Slope, JH.I on
Number Locat ion

(rn j) (ft HSU (mi) (ft/mil
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1 10.000 1376.000
2 10.030 1375.000
3 10.300 1359.000

1
2

.030 33.334

.270 59.259

IAA~4ING: Slopes greater than 50 ft/mi may cause supercritical flow

4 10.800 1323.000 3 ,500 72.000

WA~ING: Slopes greater than 50 ft!mi may cause supercritical flow

5 11.920 1251.000 4 1.120 64.286
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RE-NUHBERED ~!BRIDGE CROSS-SECTIONS :
~---------------------------------------

Dam/ Revised
Bridge Cross

Sec t i on
Number

Number of Intermediate Cross-Sections (tf~(NS»

Number of Time Steps (NNU)

~

~
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156

20
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INITIAL CONDITIONS TABLE :
~------------------------

Cross Cross Normal Normal Cr itical Cri tical Froud~ It~ration lt~ration

Sect ion Sect ion F1Qllj F1Q\ll F1Qllj Flow Indicator Count for Count for
Numb~r Location Wat~r Depth Water Depth (0 =sub) Computing Computing

Elel/ation Elel/ation (1 =sup) Nrml Dpth Crt! Dpth
Xl YN DEPN YC DE PC IFR lTN lTC
(mi) (ft HSU ( ft) (ft HSU (H)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
10.000 1377.39 1.39 1376.95 .95 0 12 12

2 10.030 1376.12 1.12 1375.95 .'il5 0 12 12
3 10.060 1374.35 1.13 1374.19 .97 0 12 12
4 10.090 1372 .60 1.15 1372.42 .98 0 11 11
5 10.120 1370.83 1.17 1370.65 .98 0 11 11
6 10.150 1369.07 1.18 1368.89 1.00 0 11 11
7 10.180 1367.31 1.20 1367.12 1.01 0 11 11
8 10.210 1365.56 1.22 1365.36 1.03 0 11 11
9 10.240 1363.80 1.24 1363.60 1.05 0 11 11

10 10.270 1362.03 1.25 1361.85 1.07 0 11 11
11 10.300 1360.24 1.24 1360.08 1.08 0 11 11
12 10.400 1353.02 1.22 1352.79 .99 0 10 10
13 10.500 1345.76 1.16 1345.53 .93 0 10 10
14 10.600 1338.48 1.08 1338.28 .88 0 10 10
15 10.700 1331.25 1.05 1331.02 .82 0 10 10

• 16 10.800 1324.02 1.02 1323.79 .79 0 10 10
17 10.902 1317.41 .96 1317.19 .73 0 10 10
18 11.004 1310.81 .90 1310.59 .68 0 10 10
19 11.105 1304.22 .85 1304.01 .64 0 10 10
20 11.207 1297.63 .82 1297.43 .61 0 10 10
21 11. 309 1291.06 .79 1290.87 .59 0 10 10
22 11. 411 1284.48 .75 1284.30 .57 0 10 10
23 11.513 1277.92 .73 1277.74 .56 0 10 10
24 11.615 1271.34 .71 1271. 18 .54 0 10 10
25 11.716 1264.79 .70 1264.62 .52 0 10 10
26 11.818 1258.23 .68 1258.05 .50 0 10 10
27 11.920 1251.69 .69 1251.49 .49 0 11 11
28 12.025 1246.35 .68 1246.16 .49 0 10 10
29 12.130 1241.02 .69 1240.B3 .49 0 10 10
30 12.235 1235.69 .69 1235.49 .49 0 10 10
31 12.340 1230.36 .70 1230.16 .50 0 10 10
32 12.445 1225.03 .69 1224.83 .50 0 10 10
33 12.550 1219.76 .76 1219.50 .50 0 10 10
34 12.652 1216.38 .72 1216.14 .48 0 10 10
35 12.753 1213.01 .68 1212.78 .45 0 10 10
36 12.855 1209.65 .65 1209.43 .43 0 10 10
37 12.957 1206.30 .63 1206.07 .40 0 10 10
38 13.058 1202.94 .60 1202.72 .39 0 10 10
39 13.160 1199.60 .60 1199.37 .37 0 10 10
40 13.262 1196.81 .61 1196.58 .38 0 10 10
41 13.364 1194.02 .62 1193.79 .39 0 10 10

• 42 13.466 1191.22 .62 1190.99 .39 0 10 10
43 13.568 1188.44 .64 1188.20 .40 0 10 10
44 13.670 1185.65 .65 1185.40 .40 0 10 10
45 13.772 1182.85 .65 1182.61 .41 0 10 10
46 13.874 1180.06 .66 11 79 .82 .42 0 10 10
47 13.976 1177 .28 .68 1177.03 .43 0 10 10
48 14.078 1174.49 .69 1174.23 .43 0 10 10
49 14.180 1171.73 .73 1171.45 .45 0 10 10
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Cross Cross Normal Normal Critical Critical Froude Iteration Iteration
.ion Section Flow Flow Flow Flow Indicator Count for Count for

er Location Water Depth Water Depth (0 =sub) Computing Computing
Elevation Elevation (1 = sup) Nrml Opth Crtl Opth

Xl YN DEPN YC DEPC IFR lTN lTC
(m i) (ft MSU ( fO (ft MSU (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
50 14.353 1167.63 .63 1167.38 .38 0 10 10
51 14.527 1163.57 .57 1163.34 .34 0 10 10
52 14.700 1159.56 .56 1159.32 .32 0 10 10
53 15.210 1151.54 .54 1151.31 .31 0 10 10
54 15.532 1145.55 .55 1145.32 .32 0 10 10
55 15.855 1139.58 .58 1139.34 .34 0 10 10
56 16.177 1133.62 .62 1133.35 .35 0 10 10
57 16.500 1127.69 .69 1127.37 .37 0 10 10
58 16.812 1123.68 .68 1123.37 .37 0 10 10
59 17.125 1119.67 .67 1119.36 .36 0 10 10
60 17.437 1115.65 .65 1115.36 .36 0 10 10
61 17.750 1111. 68 .68 111 1.35 .35 0 10 10
62 18.150 1107.74 .74 1107.39 .39 0 10 10
63 18.550 1103.87 .87 1103.44 .44 0 10 10
64 18.795 1101. 90 .90 1101.45 .45 0 10 10
65 19.040 1099.81 .81 1099.46 .46 0 10 10
66 19.160 10'?7.84 .84 1097.49 .49 0 10 10
67 19.280 1095.88 .88 1095.51 .51 0 10 10
68 19.400 1093.93 .93 1093.55 .55 0 10 10

• 69 19.520 1092.14 1.14 1091.59 .59 0 10 10
70 19.785 1090.15 1.15 1089.59 .59 0 10 10
71 20.050 1088.09 1.09 1087.61 .61 0 10 10
72 20.220 1086.12 1.12 1085.62 .62 0 10 10
73 20.390 1084.14 1.14 1083.64 .64 0 10 10
74 20.560 1082.17 1.17 1081.66 .66 0 10 10
75 20.730 1080.20 1.20 1079.68 .68 0 10 10
76 20.840 1078.89 1.22 1078.37 .70 0 10 10
77 20.950 1077.59 1.25 1077 .05 .72 0 10 10
78 21.060 1076.28 1.28 1075.74 .74 0 10 10
79 21.170 1074.99 1.32 1074.42 .76 0 10 10
80 21.280 1073.70 1. 36 1073.12 .79 0 10 10
81 21.390 1072.49 1.49 1071.82 .82 0 10 10
82 21.492 1071.58 1.51 1070.90 .82 0 10 10
83 21.593 1070.67 1.51 1069.98 .82 0 10 10
84 21.695 1069.75 1.52 1069.05 .82 0 10 10
85 21.796 1068.84 1.53 1068.13 .82 0 10 10
86 21.898 1067.92 1.53 1067.22 .84 0 10 10
87 21.999 1067.01 -- 1.55 1066.30 .84 0 10 10
88 22.101 1066.10 1.56 1065.39 .85 0 10 10
89 22.202 1065.18 1.57 1064.46 .84 0 10 10
90 22.304 1064.27 1.58 1063.55 .85 0 10 10
91 22.405 1063.35 1.58 1062.63 .86 0 10 10
92 22.507 1062.45 1.60 1061.72 .87 0 10 10
93 22.608 1061.53 1.60 1060.80 .88 0 10 10
94 22.710 1060.58 1.58 1059.88 .88 0 10 10

• 95 22.819 1059.52 1.63 1058.79 .90 0 10 10
96 22.928 1058.48 1.70 1057.72 .94 0 10 10
97 23.037 1057.44 1.77 1056.64 .97 0 10 10
98 23.146 1056.41 1.85 1055.57 1.02 0 10 10
99 23.254 1055.38 1. 94 1054.51 1.06 0 10 10
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Cross Cross Normal Normal Cr i t ica1 Cr it ica1 Froude Iteration Iteration
.ion Section Fl~ Flow Flow Flow Indicator Count for Count for

er Location Water Depth Water Depth (0 = sub) Computing Computing
Elevation Elevation (1 =SUP) Nrml Dpth Crtl Dpth

Xl YN DEPN YC DEPC IFR ITN ITC
(mi) (ft MSU ( ft) (ft MSU (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
100 23.363 1054.38 2.04 1053.46 1.12 0 10 10
101 23.472 1053.39 2.16 1052.43 1.20 0 10 10
102 23.581 1052.38 2.27 1051.43 1.32 0 10 10
103 23.690 1051.40 2.40 1050.44 1.44 0 10 10
104 23.807 1050.15 2.40 1049.12 1.37 0 10 10
105 23.925 1048.86 2.36 1047.80 1.30 0 10 10
106 24.042 1047.54 2.29 1046.50 1.25 0 10 10
107 24.160 1046.15 2.15 1045.20 1.20 0 10 10
108 24.266 1044.82 2.20 1043.85 1.24 0 10 10
109 24.372 1043.50 2.27 1042.51 1.28 0 10 10
110 24.478 1042.19 2.34 1041.16 1.31 0 10 10
111 24.585 1040.89 2.43 1039.83 1.37 0 10 10
112 24.691 1039.61 2.53 1038.49 1.42 0 10 10
113 24.797 1038.33 2.64 1037.17 1.48 0 10 10
114 24.903 1037.07 2.76 1035.87 1.56 0 10 10
115 25.009 1035.84 2.92 1034.56 1.64 0 10 10
116 25.115 1034.64 3.10 1033.30 1.76 0 10 10
117 25.222 1033.45 3.30 1032.05 1.89 0 10 10
118 25.328 1032.34 3.57 1030,85 2.08 0 10 10

• 119 25.434 1031.28 3.90 1029.80 2.41 0 10 10
120 25.540 1030.14 4.14 1028.84 2.84 0 10 10
121 25.645 1027.92 3.92 1026.64 2.64 0 10 10
122 25.749 1025.81 3.81 1024.34 2.34 0 10 10
123 25.854 1023.72 3.72 1022.20 2.20 0 10 10
124 25.958 1021.61 3.61 1020.09 2.09 0 10 10
125 26.063 1019.50 3.50 1018.00 2.00 0 10 10
126 26.167 1017.33 3.33 1015.93 1.93 0 10 10
127 26.272 1015.13 3.13 1013.87 1.87 0 10 10
128 26.376 1013.07 3.07 1011.81 1.81 0 10 10
129 26.481 1011.00 3.00 1009.77 1.77 0 10 10
130 26.585 1008.93 2.93 1007.73 1.73 0 10 10
131 26.690 1007.10 3.10 1005.69 1.69 0 10 10
132 26.800 1005.28 2.78 1003.94 1.44 0 10 10
133 26.910 1003.53 2.53 1002.26 1.26 0 10 10
134 27.020 1001.81 2.31 1000.62 1.12 0 10 10
135 27.130 1000.14 2.14 999.01 1.01 0 10 10
136 27.240 998.48 1.98 997.41 .91 0 10 10
137 27.350 996.85 - 1.85 995.85 .85 0 10 10
138 27.460 995.25 1.75 994.29 .79 0 10 10
139 27.570 993.55 1.55 992.73 .73 0 10 10
140 27.806 989.64 1.64 988.80 .80 0 10 10
141 28.042 985.73 1.73 984.85 .85 0 10 10
142 28.278 981.85 1.85 980.92 .92 0 10 10
143 28.514 977.98 1.98 977.01 1.01 0 10 10
144 28.750 974.09 2.09 973.12 1.12 0 10 10

• 145 28.859 971.92 1.92 971.02 1.02 0 10 10
146 28.967 969.80 LBO 968.96 .96 0 10 10
147 29.076 967.72 1.72 966.92 .92 0 10 10
14B 29.185 965.65 1.65 964.87 .87 0 10 10
149 29.294 963.58 1.58 962.84 .B4 0 11 11
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t
s~

Ion
er

Cross
Sect ion
Location

:Xl
(rn i)

NormaI NormaI
Flow Flow
Water Depth
Elevation
YN DEPN
(ft MSU (ft)

Critical Critical
Flow Flow
Water Depth
Elevation
YC DEPC
(ft MSU (ft)

Froude Iteration Iteration
Indicator Count for Count for
(0 = sub) Computing Computing
<I = sup) Nrrnl Dpth Crt! Dpth
IFR ITN ITC

•

•

150 29.402 961.54 1.54 960.81 .81 0 11 11
151 29.511 959.50 1.50 958.78 .78 0 11 11
152 29.620 957.60 1.60 956.76 .76 0 11 11
153 29.740 956.22 1.72 955.32 .82 0 11 11
154 29.860 954.88 1.88 953.92 .92 0 11 11
155 29.980 953.66 2.16 952.55 1.05 0 11 11
156 30.100 953.02 3.02 951.37 1.37 0 11 11
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eLWARY OF lNlTIAl D!U'lSTREAM BOl}lDARY C~DlTICt~S :
--------------------------------------------------

Cross-section Number at Downstream End of Hodel (IN)
Initial Water SurfaceElev. at Downstr-eam End (YIf1, ft NSU
Initial Flow Depth at Downstream End (DEP, ft)

COMPUTED STEP BACKWATER TABLE :
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156
953.024

3.024

Cross Cross Flow
Section Section
Number location

X GIL
(mi) (cfs)

Backwater Backwater Iteration
Water Water Count for
Surface Depth Computing
Elevation Backwater
"Ill DEP ITB
(ft NSU (f t.l

•

•

155 29.980 1000.0 954.092 2.592 5
154 29.860 1000.0 955.019 2.019 5
153 29.740 1000.0 956.257 1.757 4
152 29.620 1000.0 957.638 1.638 4
151 29.511 1000.0 959.392 1.392 4
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• Cross Cross F1Ql,ll Backwater Backwater Iteration
Section Sect ion Water Water Coun t for
Number Location Surface Depth Computing

Elevation Backwater
X GIL YIL DEP ITS
(mi) (cfs) (ft MSU (ft)

--------- --------- -------------- --------- --------- ---------
150 29.402 1000.0 961.584 1.584 3
149 29.294 1000.0 963.550 1.550 4
148 29.185 1000.0 965.646 1.646 4
147 29.076 1000.0 967.689 1.689 4
146 28.967 1000.0 969.781 1. 781 4
145 28.859 1000.0 971.882 1.882 4
144 28.750 1000.0 974.037 2.037 4
143 28.514 1000.0 978.068 2.068 3
142 28.278 1000.0 981.838 1.838 4
141 28.042 1000.0 985.780 1.780 4
140 27.806 1000.0 989,641 1.641 4
139 27.570 1000.0 993.571 1.571 4
138 27.460 1000.0 995,235 1.735 4
137 27.350 1000.0 996.814 1.815 4
136 27.240 1000.0 998.442 1.942 4
135 27.130 1000.0 1000.080 2.080 4
134 27.020 1000.0 1001. 747 2.247 4
133 26.910 1000.0 1003.445 2.446 4

• 132 26.800 1000.0 1005.185 2.685 4
131 26.690 1000.0 1006.973 2.973 4
130 26.585 1000.0 1008.883 2.883 4
129 26.481 1000.0 1010.984 2.984 4
128 26.376 1000.0 1013.039 3.039 4
127 26.272 1000.0 1015.118 3.118 4
126 26.167 1000.0 1017.244 3.244 5
125 26.063 1000.0 1019.436 3.436 5
124 25.958 1000.0 1021.588 3.588 4
123 25.854 1000.0 1023.692 3.692 4
122 25.749 1000.0 1025.789 3.789 4
121 25.645 1000.0 1027.891 3.891 4
120 25.540 1000.0 1030.027 4.027 6
119 25.434 1000.0 1031.534 4.149 5
118 25.328 1000.0 1032.548 3.779 5
117 25.222 1000.0 1033.598 3.444 4
116 25.115 1000.0 1034.736 3.198 4
115 25.009 1000.0 1035.921 2.998 4
114 24.903 1000.0 1037.140 2.832 4

. 113 24.797 -1000.0 1038.385 2.693 4
112 24.691 1000.0 1039.650 2.573 4
111 24.585 1000.0 1040.932 2.470 4
110 24.478 1000.0 1042.226 2.380 4
109 24.372 1000.0 1043.532 2.301 4
108 24.266 1000.0 1044.846 2.230 4
107 24.160 1000.0 1046.167 2.167 4

• 106 24.042 1000.0 1047.541 2.291 4
105 23.925 1000.0 1048.838 2.338 4
104 23.807 1000.0 1050.134 2.384 4
103 23.690 1000.0 1051.396 2.396 4
102 23.581 1000.0 1052.451 2.340 4
101 23.472 1000.0 1053.426 2.203 5
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Cross Cross F1CNI Backwater Backwater Iteration

• Sect ion Sect ion Water Water Count for
Number Location Surface Depth COOlpU t ing

Elevation Backwater
X GIL YIL DEP ITB
(mj) (ds) (ft MSU (ft)

--------- --------- -------------- --------- --------- ---------
100 23.363 1000.0 1054.422 2.089 5
9'~ 23.254 1000.0 1055.427 1.983 5
98 23.146 1000.0 1056.443 1.887 5
97 23.037 1000.0 1057.471 1.804 4
96 22.928 1000.0 1058.506 1.728 4
95 22.819 1000.0 1059.550 1.661 4
94 22.710 1000.0 1060.601 1.601 4
93 22.608 1000.0 1061.543 1.620 4
92 22.507 1000.0 1062.450 1.603 4
91 22.405 1000.0 1063.362 1.593 4
90 22.304 1000.0 1064.275 1.582 4
89 22.202 1000.0 1065.187 1.572 4
88 22.101 1000.0 1066.100 1.562 4
87 21. 999 1000.0 1067.013 1.552 4
86 21.898 1000.0 1067.927 1.542 4
B5 21.796 1000.0 1068.840 1.533 4
84 21.695 1000.0 1069.754 1.523 4
83 21.593 1000.0 1070.668 1.514 4
82 21.492 1000.0 1071.582 1.505 4

• 81 21.390 1000.0 1072.497 1.497 4
80 21.280 1000.0 1073.680 1.346 4
79 21 .170 1000.0 1075.008 1.342 4
78 21.060 1000.0 1076.286 1.286 3
77 20.950 1000.0 1077.595 1.261 4
76 20.840 1000.0 1078.894 1.227 4
75 20.730 1000.0 1080.202 1.202 4
74 20.560 1000.0 1082.175 1.175 4
73 20.390 1000.0 1084.139 1.139 4
n 20.220 1000.0 1086.114 1.114 4
71 20.050 1000.0 1088.088 1.088 4
70 1'1.785 1000.0 1090.215 1.215 4
69 19.520 1000.0 1092 .108 1.108 4
68 19.400 1000.0 1093.868 .868 3
67 19.280 1000.0 1095.938 .938 4
66 19.160 1000.0 1097.814 .814 4
65 19.040 1000.0 1099.832 .832 4
64 18.795 1000.0 1101.955 .955 5
63 18.550 -1000.0 1103.831 .831 4
62 18.150 1000.0 1107.756 .756 3
61 17.750 1000.0 1111.674 .674 4
60 17.437 1000.0 1115.633 .633 3
59 17 .125 1000.0 1119.692 .692 4
58 16.812 1000.0 1123.660 .660 4
57 16.500 1000.0 1127.712 .712 4
56 16.177 1000.0 1133.551 .551 2

• 55 15.855 1000.0 1139.632 .632 4
54 15.532 1000.0 1145.513 .513 4
53 15.210 1000.0 1151.576 .576 4
52 14.700 1000.0 1159.544 .544 5
51 14.527 1000.0 1163.548 .548 3
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• Cross Cross Flt:V.t1 Backwater BacKwater Iteration
Sect j on Sect i on Water Water Count for
Number Locat ion Surface Depth Campu t in9

Elevation Backwater
X GIL YIL DEP ITB
(mi) (cfs) (ft MSU (ft)

--------- --------- -------------- --------- --------- ---------
50 14.353 1000.0 1167.651 .651 4
49 14.180 1000.0 1171.702 .702 4
48 14.078 1000.0 1174.496 .696 4
47 13.976 1000.0 1177.278 .678 4
46 13.874 1000.0 1180.071 .671 4
45 13.772 1000.0 1182.856 .656 4
44 13.670 1000.0 1185.649 .649 4
43 13.568 1000.0 1188.436 .636 4
42 13.466 1000.0 1191.229 .630 4
41 13.364 1000.0 1194.019 .619 4
40 13.262 1000.0 1196.812 .612 4
39 13.160 1000.0 1199.603 ,603 4
38 13.058 1000.0 1202.917 .583 4
37 12.957 1000.0 1206.309 .642 4
36 12.855 1000.0 1209.634 .633 4
35 12.753 1000.0 1213.028 .695 4
34 12.652 1000.0 1216.368 .701 4
33 12.550 1000.0 1219.772 .772 4

• 32 12.445 1000.0 1224.959 .625 2
31 12.340 1000.0 1230.422 .756 3
30 12.235 1000.0 1235.634 .634 4
29 12.130 1000.0 1241.076 .742 4
28 12.025 1000.0 1246.306 .640 4
27 11.920 1000.0 1251.730 .730 4
26 11.818 1000.0 1258.138 .592 3
25 11. 716 1000.0 1264.852 .761 4
24 11. 61 5 1000.0 1271.268 .632 3
23 11.513 1000.0 1277.984 .802 4
22 11.411 1000.0 1284.409 .682 4
21 11.309 1000.0 1291.125 .853 4
20 11. 207 1000.0 1297.563 .745 4
19 11.105 1000.0 1304.285 .921 4
18 11. 004 1000.0 1310.737 .828 4
17 10.902 1000.0 1317.473 1.019 5
16 10.800 1000.0 1323.950 .950 4
15 10.700 1000.0 1331.288 1.088 4
14 10.600 1000.0 1338.442 1.042 5
13 10.500 -1000.0 1345.801 1.201 4
12 10.400 1000.0 1352.972 1.172 4
11 10.300 1000.0 1360.396 1.396 4
10 10.270 1000.0 1361. 955 1.177 4
9 10.240 1000.0 1363.857 1.302 4
8 10.210 1000.0 1365.513 1.180 4
7 10.180 1000.0 1367.348 1.237 4

• 6 10.150 1000.0 1369.054 1.165 4
5 10.120 1000.0 1370.854 1.188 4
4 10.090 1000.0 1372.587 1.142 4
3 10.060 1000.0 1374.370 1.147 4
2 10.030 1000.0 1376.116 1.116 4
1 10.000 1000.0 1406.700 30.700 0
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Interp. Water In it i a1

• Cross Elevation Flow
Sect ion
I n(l) OOH1)

Ut MSU (cfs)
--------- --------- ---------------

1 1406.70 1000.0
2 1376.12 1000.0
3 1374.37 1000.0
4 1372.59 1000.0
5 1370.85 1000.0
6 1369.05 1000.0
7 1367.35 1000.0
8 1365.51 1000.0
9 1363.86 1000.0

10 1361.96 1000.0
11 1360.40 1000.0
12 1352.97 1000.0
13 1345.80 1000.0
14 1338.44 1000.0
15 1331.29 1000.0
16 1323.95 1000.0
17 1317.47 1000.0
18 1310.74 1000.0
19 1304.28 1000.0
20 1297.56 1000.0

• 21 1291.13 1000.0
22 1284.41 1000.0
23 1277.98 1000.0
24 1271.27 1000.0
25 1264.85 1000.0
26 1258.14 1000.0
27 1251.73 1000.0
28 1246.31 1000.0
29 1241.08 1000.0
30 1235.63 1000.0
31 1230.42 1000.0
32 1224.96 1000.0
33 1219.77 1000.0
34 1216.37 1000.0
35 1213.03 1000.0
36 1209.63 1000.0
37 1206.31 1000.0
38 1202.92 1000.0
39 1199.60 1000.0
40 1196.81 1000.0
41 1194.02 1000.0
42 1191.23 1000.0
43 1188.44 1000.0
44 1185.65 1000.0
45 1182.86 1000.0
46 1180.07 1000.0

• 47 1177.28 1000,0
48 1174.50 1000.0
49 1171.70 1000.0
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• Interp. Water In i t ial
Cross Elevation Flow
Section
1 YJ(I) QDJ(l)

(ft MSU «(is)
--------- --------- ---------------

50 1167.65 1000.0
51 1163.55 1000.0
52 1159.54 1000.0
53 1151.58 1000.0
54 1145.51 1000.0
55 1139.63 1000.0
56 1133.55 1000.0
57 1127.71 1000.0
58 1123.66 1000.0
59 1119.69 1000.0
60 1115.63 1000.0
61 1111.67 1000.0
62 1107.76 1000.0
63 11 03 .83 1000.0
64 1101.96 1000.0
65 1099.83 1000.0
66 1097.81 1000.0
67 1095.94 1000.0
68 1093.87 1000.0

• 69 1092.11 1000.0
70 1090.22 1000.0
71 1088.09 1000.0
72 1086.11 1000.0
73 1084.14 1000.0
74 1082.18 1000.0
75 1080.20 1000.0
76 1078.89 1000.0
77 1077 .59 1000.0
78 1076.29 1000.0
79 1075.01 1000.0
80 1073.68 1000.0
81 1072.50 1000.0
82 1071.58 1000.0
83 1070.67 1000.0
84 1069.75 1000.0
85 1068.B4 1000.0
86 1067.93 1000.0
87 1067.01 1000.0
aa 1066.10 1000.0
89 1065.19 1000.0
90 1064.27 1000.0
91 1063.36 1000.0
92 1062.45 1000.0
93 1061.54 1000.0
94 1060.60 1000.0

• 95 1059.55 1000.0
96 1058.51 1000.0
97 1057.47 1000.0
98 1056.44 1000.0
99 1055.43 1000.0
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Interp. Water In i t i al

• Cross Elevation FI~

Sect ion
I 11(1) GDI (J)

(ft MSU (cfs)
--------- --------- ---------------

100 1054.42 1000.0
101 1053.43 1000.0
102 1052.45 1000.0
103 1051.40 1000.0
104 1050.13 1000.0
105 1048.84 1000.0
106 1047.54 1000.0
107 1046.17 1000.0
108 1044.85 1000.0
109 1043.53 1000.0
110 1042.23 1000.0
111 1040.9:3 1000.0
112 1039.65 1000.0
113 1038.39 1000.0
114 1037.14 1000.0
115 1035.92 1000.0
116 1034.74 1000.0
117 1033.60 1000.0
118 1032.55 1000.0
119 1031.53 1000.0

• 120 1030.03 1000.0
121 1027.89 1000.0
122 1025.79 1000.0
123 1023.69 1000,0
124 1021.59 1000.0
125 1019.44 1000.0
126 10l} .24 1000.0
127 1015.12 1000.0
128 1013.04 1000.0
129 1010.98 1000.0
130 1008.88 1000.0
131 1006.97 1000.0
132 1005.18 1000.0
133 1003.45 1000.0
134 1001. 75 1000.0
135 1000.08 1000.0
136 998.44 1000.0
137 996.81 1000.0
138 995.23 -- 1000,0
139 993.57 1000.0
140 989.64 1000.0
141 985.78 1000.0
142 981.84 1000.0
143 978.07 1000.0
144 974.04 1000.0
145 971.88 1000.0

• 146 969.78 1000.0
147 967.69 1000.0
148 965.65 1000.0
149 963.55 1000.0
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• Interp •
Cross
Sect ion
J

Water Initial
Elevation F1Q,lj

YI (J) GDI< 1)

(ft MSU (cfs)

•

•

150 961.58 1000.0
151 959.39 1000.0
152 957.64 1000.0
153 956.26 1000.0
154 955.02 1000.0
155 954.09 1000.0
156 953.02 1000.0
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DAM OUTFLo..I HYDROGRAPH TIME PARAMETERS :
--------------------------------~------

Time to Failure (TFH, hr)

Time to Start of Rising Limb of Hydrograph (TFO , hr)

Time to Peak (TP, hr)

Time Step Size (DTHI, hr)

•

•
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3.100

.000

8.000

.200
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• - - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (TT) 10.4000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 3
F1QlII at Upstream End of Model (DUm, cfs) 141641.80
Water Elevation at Upstream End of Model (YU(I), ft MSl) 1415.02
Fl~~ at D~lnstream End of Model (DU(N), cfs) 1015.28
Water Elevation at Downstream End of Model (YU(N), ft MSL) 953.19

River l,ja ter' FI~~ Flow Channel Top Flow Mann ings Contractl Height Discharge Froude Depth
Locat ion Surface Ve loc ity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including CoeH. In it iaI Frm Channel
Storage CondHion Reservoir Bottom

X(J) y V A 8 BT D!IOOO cttl FKC WAVHT DISV FRD DEPTH
(mil (ft t1SU (His) (sq ft) (ft) (ft) (cfs) (ftl (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ------------------ ---------

10.000 1415.02 2.15 65964. 2134. 2134. 141.642 .0400 .00 8.07 2219.1 .1 39.0
10.240 1372.95 13.30 10505. 1728. 1728. 139.739 .0400 -.30 9.09 .0 1.0 10.4
10.902 1323.39 10.56 12899. 3178. 3178. 136.237 .0410 -.30 5.92 .0 .9 6.9
11.716 1269.61 8.10 16413. 4258. 4258. 132.977 .0487 -.30 4.76 .0 .7 5.5
12.550 1224.48 6.07 20006. 5668. 5668. 121.413 .0484 .00 4.71 .0 .6 5.5

• 13.3'4 1197.25 4.57 21373. 7843. 7843. 97.625 .0458 .00 3.23 .0 .5 3.8
14.180 1174.59 4.02 16800. 7767. 7767. 67.588 .0480 .00 2.89 .0 .5 3.6
16.500 1I28.67 1.48 6984. 6620. 6620. 10.359 .0500 .00 .95 .0 .3 1.7

19.040 1099.87 .89 1271. 2922. 2922. 1.133 .0500 .00 .04 .0 .2 .9
20.390 1084.14 1.02 983. 1569. 1569. 1.007 .0500 .00 .00 .0 .2 1.1
21.390 1072.50 1.19 845. 883. 883. 1.007 .0500 .00 .00 .0 .2 1.5
22.202 1065.19 1.21 831. 847. 847. 1.007 .0500 .00 .00 .0 .2 1.6
23.037 1057.47 1.29 778. 745. 745. 1.007 .0500 .00 .00 .0 .2 1.8
23.925 1048.84 1.48 681. 604. 604. 1.007 .0500 .00 .00 .0 .2 2.3
24.797 1038.39 1.74 578. 420. 420. 1.007 .0500 .00 .01 .0 .3 2.7
25.645 1027.90 2.43 414. 272. 272. 1.007 .0500 .00 .01 .0 .3 3.9
26.481 1010.99 2.69 374. 205. 205. 1.007 .0500 .00 .01 .0 .4 3.0
27.350 996.82 2.10 479. 312. 312. 1.007 .0500 .00 .01 .0 .3 1.8
28.859 971.89 2.14 471. 367. 367. 1.007 .0500 .00 .01 .0 .3 1.9
29.740 956.26 1.53 657. 563. 563. 1.007 .0500 .00 .01 .0 .2 1.8

Maximum Froude Number (FR~1) I.II
Cross-Section of Maximum Froude Number (IFR) II
Minimum Froude Number (F~1) .07
Cross-Section of Minimum Fr-oude Number (lAM) I

RESERIJOI ROUTFUJ~ ItIFORllATI (J~ :

-------------------------------

D~m Iteration Elapsed OutflCf.ol Dam Breach Tailwater Breach Breach Flow Breach Flow Gate

Cross Count Time From Water Bottoo Elevation Subn@r- Bottm Upstrem Outfl~ Over And

.tion Dam Surface Elevation gence Width Of Top Of Turbine

b@r El@vation Correct. Dam Om Flow

I K n (HI) H2 YB 0 SUB BB GU(I) GBRECH GrmOp GOTHR
(hr) (cfs) (ft MSU (ft NSU (ft NSLJ (ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- .-------- --------- --------- ---------
3 10,400 141642. 1415.02 1385.14 1385.58 1.00 243.87 141642. 133385. O. 8256.



BOSS DAMBRK v~rsion 2.00
PROJECT TITLE : HOFRS--EAST BREACH (13-BB)
PROJECT Nlt1BER : FILE: HGEST4.DBK

•
PAGE 52

2120/1991

- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Tim~ (Tn 10.8000
Tim~ St~p <OTHi .2000
Number of Iterations Required after Time Step Reduction (ITERR) 3
Flry,1 at lIpstr~amEnd of Hodel (GU(I) , cfs) 166970.30
I·J~ter Ele\lation at Upstream End of Model (YU(1), ft MSU 1412.39
Flry,1 at I)QI.1nstream End of t10del (OU(N), cfs) 1015.28
Water Elevation at DQlAnstream End of Model (YU(N), ft MSL) 953.19

River Water FI (11,1 FI(V,l/ Channel Top FlCAol Mannings Contract! Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volume Number Above

EJ~vation Width Including Co~H. In it ial FrOll Channel
Storage Condition Reservoir Bottom

x(I) Y V A 8 BT omoo ctt1 FKC I.rWJHT DISV FRD DEPTH
(mi) (ft t1SU (ftls) (sq ft) (ft) <ft) (cfs) (ft) (acre-ft ) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------. ---------
10.000 1412.39 2.76 60406. 2096. 2096. 166.970 .0400 .00 5.45 2661.8 .1 36.4
10.240 1373.79 13.80 12025. 1874. 1874. 165.896 .0400 -.30 9.93 .0 1.0 11. 2
10.902 1323.94 11.09 14705. 3401. 3401. 163.061 .0400 -.30 6.47 .0 .9 7.5
11.716 1270.02 8.70 18224, 4526. 4526. 158.472 .0466 -.30 5.17 .0 .8 5.9
12.550 1224.98 6.60 22956. 6154 • 6154. 151.607 .0459 .00 5.20 .0 .6 6.0

• 13.364 1197.91 5.43 26789. 8435. 8435. 145.347 .0424 .00 3.89 .0 .5 4.5
14.180 1175.61 5.22 25506. 9344. 9344. 133 .027 .0426 .00 3.91 .0 .6 4.6
16.500 1128.95 1.71 8886. 6993. 6993. 15.187 .0500 .00 1.23 .0 .3 1.9
19.040 1099.84 .85 1183. 2819. 2819. 1.002 .0500 .00 .01 .0 .2 .8
20.390 1084.14 1.02 983. 1569. 1569. 1.007 .0500 .00 .00 .0 .2 1.1
21.390 1072.50 1.19 845. 883. 883. 1.007 .0500 .00 .00 .0 .2 1.5
22.202 1065.19 1.21 831. 847. 847. 1.007 .0500 .00 .00 .0 .2 1.6
23.037 1057.47 1.29 778. 745. 745. 1.007 .0500 .00 .00 .0 .2 1.8
23.925 1048.84 1.48 681. 604. 604. 1.007 .0500 .00 .01 .0 .2 2.3
24.797 1038.39 1. 74 578. 420. 420. 1.007 .0500 .00 .01 .0 .3 2.7
25.645 1027.90 2.43 414, 272. 272. 1.007 .0500 .00 .01 .0 .3 3.9
26.481 1010.99 2.69 374. 205. 205. 1.007 .0500 .00 .01 .0 .4 3.0
27.350 996.82 2.10 479. 312. 312. 1.007 .0500 .00 .01 .0 .3 1.8
28.819 971.89 2.14 471. 367. 367. 1.007 .0500 .00 .01 .0 .3 1.9
29.740 956,26 1.53 657. 563. 563. 1.007 .0500 .00 .01 .0 .2 1.8

t1ax imum Froude Number (FROt1) 1.13
Cross-Section of Maximum Froude Number (IFR) t1
t1 inimum Froude Number (FRM) .09
Cross-S~ction of Minimum rroude Number (IFM) 1

RESE~)OIR OUTFL~J INFORMATI~4 :
-----------------------------.-

Dam Iteration Elapsed Ou tf I(11,1 Dam Br~ach Tai Iwater Breach Breach FICIA Breach FlCAol Gate

.ross Count Time From Water Bottom Elevation Submer- Bottom Upstream OutflCAol Over And
Htion Dam Surfac~ Elevation gence Width Of Top Of Turbine

4umber Elel,lation Correct. Dam Dam FIlM
I K TT O(J) H2 YB 0 SUB BB GU(1) GBREeH OMOP OOTHR

(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--.------ --------- --------- --------- --------- --------- --------- --------- --------. --------- --------- --------- ---------

3 10.800 166970. 1412.39 1382.33 1386.34 1.00 298.06 166970. 162846. O. 4124.
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Time <Tn 11.2000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 3
F101,1 at Upstream End of t10del (QUm, cfs) 182785.30
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1408.68
F1011 at DOInnstream End of Model (QU(Nl, cfsl 1015.28
Water Elevation at Om1nstream End of Model (YU(Nl, ft MSL) 953.19

Ri 'Jer l~a ter Fl()1JI FIO!Jl Channel Top FIrM Mannings Contract/ Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expans ion Above Volume Number Above

Elevat ion IMth Including CoeH. Initial From Channel
Storage Condition Reservoir Bottom

W) Y V A B 8T OIlOOO Ct11 FKC WAVHT DISV FRO DEPTH
(mil (ft HSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ftl
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- -----.--- --------- ----.----

10.000 1408.68 3.47 52715. 2044. 2044. 182.785 .0400 .00 1.73 2968.5 .1 32.7
10.240 1374.27 14.09 12941. 1956. 1956. 182.334 .0400 -.30 10.41 .0 1.0 11.7
10.902 1324.25 11.47 15762. 3524. 3524. 180.845 .0400 -.30 6.78 .0 1.0 7.8
11.716 1270.31 9.13 19535. 4711. 4711. 178.285 .0453 -.30 5.45 .0 .8 6.2
12.550 1225.30 7.01 24977. 6466. 6466. 175.114 .0443 .00 5.52 .0 .6 6.3

• 13.364 1198.18 5.82 29122. 8678. 8678. 169.374 .0410 .00 4.17 .0 .6 4.8
14.! BO !!75.93 5.66 28617. 9847. 9847. 161.986 .0409 .00 4.23 .0 .6 4.9
16.500 1131.08 3.43 26818. 9843. 9843. 91.853 .0464 .00 3.36 .0 .4 4.1
19.040 1100.33 1.41 2840. 3603. 3603. 4.006 .0500 .00 .50 .0 .3 1.3
20.390 1084.14 1.03 988. 1570. 1570. 1.015 .0500 .00 .01 .0 .2 1.1
21.390 1072.50 1.19 845. 883. 883. 1.007 .0500 .00 .00 .0 .2 1.5
22.202 1065.19 1.21 831. 847. 847. 1.007 .0500 .00 .00 .0 .2 1.6
23.037 1057.47 1.29 778. 745. 745. 1.007 .0500 .00 .00 .0 .2 1.8
23.925 1048.84 1.48 681. 604. 604. 1.007 .0500 .00 .01 .0 .2 2.3
24.797 1038.39 1.74 578. 420. 420. 1.007 .0500 .00 .01 .0 .3 2.7
25.645 1027.90 2.43 414. 272. 272. 1.007 .0500 .00 .01 .0 .3 3.9
26.481 1010.99 2.69 374. 205. 205. 1.007 .0500 .00 .01 .0 .4 3.0
27.350 996.82 2.10 479. 312. 312. 1.007 .0500 .00 .01 .0 .3 1.8
28.859 971.89 2.14 471. 367. 367. 1.007 .0500 .00 .01 .0 .3 1.9
29.740 956.26 1.53 657. 563. 563. 1.007 .0500 .00 .01 .0 .2 1.8

t1ax imum Froude Number (FRotH 1.15
Cross-Section of Maximum Froude Number (IFR) !!
t1in imum Froude Number (FRM) .12
Cross-Section of Minimum froude Number (IFH) 1

RESE~JOIR OUTFL~~ INFORMATION :
-------------------------------

Dam Iteration Elapspd OutflrM DaI1l Breach Tail~ater Breach Breach FIrM Breach FIrM Gate

.ross Count Time From Water Bottom Elevation Submer- Bottom Upstream OutflrM Over And
eet i on Dam Surface Elevation gence Width Of Top Of Turbine

Number Elevat ion Correct. DaI1l Dam FIO\ll
I K TT om H2 YB D SUB BB OU(I) OBRECH QOVTOP QOTHR

(hr) (cfs) (ft HSU (ft HSU (ft HSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

3 II. 200 182785. 1408.68 1379.52 1386.78 LOO 352.26 182785. 182562. O. 224.
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Time (TT) 11.6000
Time Step <DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 3
FI~~ at Upstream End of Hodel (QU(I), cfs) 180292.10
Water Ele~ation at Upstream End of Hodel (YU(I), ft MSl) 1403.06
Fl~~ at O~~nstream End of Hodel (QU(N), cfs) 1015.28
Water Elevation at O~~nstream End of Hodel (YU(N). ft MSl) 953.19

Ri'JH l~ater FI ()I,~ Flow Channel Top Flow Mann ings Contract/ Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Inc Iudi n9 Coeff • lni t ial FrOll Channel
Storage Condition Reservoir Bot tOIl

xm Y V A B BT 0*1000 CItI FKC WAVHT DISV FRO DEPTH
(mi) (ft t1SU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ------.-- -._------ ---------

10.000 1403.06 4.35 41455. 1964. 1964. 180.292 .0400 .00 -3.89 3024.0 .2 27.1
10.240 1374.24 14.05 12879. 1951. 1951., 180.970 .0400 -.30 10.38 .0 1.0 11.7
10.902 1324.30 11.47 15932. 3544. 3544. 182.806 .0400 -.30 6.82 .0 1.0 7.8
11. 716 1270.39 9.25 19905. 4762. 4762. 184.026 .0449 -.30 5.53 .0 .8 6.3
12.550 1225.42 7.16 25737. 6580. 6580. 184.393 .0437 .00 5.64 .0 .6 6.4

• 13.364 1198.33 6.02 30395. 8807. 8807. 183.118 .0403 .00 4.31 .0 .6 4.9
14.180 1176.12 5.90 30530. 10176. 10176. 180.138 .0400 .00 4.42 .0 .6 5.1
16.500 1132.17 4.18 38384. 11198. 11198. 160.312 .0400 .00 4.46 .0 .4 5.2
19.040 1100.85 1.88 4817. 3983. 3983. 9.076 .0500 .00 1.02 .0 .3 1.9
20.390 1084.17 1.06 1034. 1579. 1579. 1.096 .0500 .00 .04 .0 .2 1.2
21. 390 1072. 50 1.19 845. 883. 883. 1.008 .0500 .00 .00 .0 .2 1.5
22.202 1065.19 1.21 831. 847. 847. 1.007 .0500 .00 .00 .0 .2 1.6
23.037 1057.47 1.29 778. 745. 745. 1.007 .0500 .00 .00 .0 .2 1.8
23.925 1048.84 1.48 681. 604. 604. 1.007 .0500 .00 .01 .0 .2 2.3
24.797 1038.39 1.74 578. 420. 420. 1.007 .0500 .00 .01 .0 .3 2.7
25.645 1027.90 2.43 414. 272. 272. 1.007 .0500 .00 .01 .0 .3 3.9
26.481 1010.99 2.69 374. 205. 205. 1.007 .0500 .00 .01 .0 .4 3.0
27.350 996.82 2.10 479. 312. 312. 1.007 .0500 .00 .01 .0 .3 1.8
28.859 971.89 2.14 471. 367. 367. 1.007 .0500 .00 .01 .0 .3 1.9
29.740 956.26 1.53 657. 563. 563. 1.007 .0500 .00 .01 .0 .2 1.8

tlax imum Froude Number (FRIlN) 1.15
Cross-Section of Maximum Froude Number (IFR) II
Minimum Froude Number (FRM) .17
Cross-SH t i on of Min imum-fr'oude Number <IFH) 1

RESE~)OIR OUTFLOW INFORMATI~4 :
----------------------.--------

Dam Iteration Elapsed Outfl CM Dam Br·each Tail~ater Breach Breach FICM Breach FICM Gate
Cross Count Time From Water Bottom Elevation Submer- Bottom Upstream Outfl CM Over And

.section Dam Surface Elevation gence Width Of Top Of Turbine
Number Ele'Jation Correct. Dam Dam FICM
I K TT Q( J) H2 YB 0 SUB BB QUm OBRECH OOVTOP OOlHR

(hr) (cfs) (ft HSU (ft MSU (ft HSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- ---~----- -----.--- -----.--- --------- -.------- --------- --------- -.------- --------- -.-------

3 11.600 180292. 1403.06 1376.70 1396.72 1.00 406.45 190292. 180292. O. o.
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• N~~CONVERGENCE OCCURRED AT CROSS-SECTI~~ NO. I 2 3 4 5 6 7 8 9

TT= 12.0000 DTH= .1000 HERR: 9

N~4C~~ERGENCE OCCURRED AT CRDSS-SECTI~4 NO. I 2 3 4 5 6 7 8 9

TT= 12.0250 DTH= .1750 ITERR: 9

,'•

•••••
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Time (TTl 12.1125
Time step <DTHl .0875
Number of Iterations Required after Time Step Reduction (ITERRl 8
Fl~n at Upstream End of Model (QU(ll, cfsl 3497.96
HatH Ele'!ation at Upstream End of Model (YU(I) , ft MSU 1377.28
Fl~1 at I)~nnstream End of Model (QU(Nl, cfs) 1020.05
Hater Elevation at I)~~nstream End of Model (YU(Nl, ft MSLl 953.19

River l·jater FI~,1 FIOlil Channel Top Fl~1 Mann ings Contractl Height Discharge Froude Depth

Location Surface Velocity Area Top Width n Expansion Above Volullle Number Above

Elevation Width lnel udi n9 CoeH. Initial FrOll Channel

Storage Condition Reservoir Bottm

X(J) y V A B BT Q*IOOO crtI FKC WAVHT DISV FRD DEPTH

(mi) (ft MSU (ftlsl (sq ft) (ft) (ft) (cfsl (ft) (acre-ft) (ft)
--------- --------- ----~---- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

10.000 1377.28 8.24 425. 549. 549. 3.498 .0400 .00 -29.67 137.1 1.7 1.3

10.240 1365.90 5.98 1650. 795. 795. 9.874 .0400 -.30 2.05 .0 .7 3.3

10.902 1321.25 6.88 7011. 2323. 2323. 48.235 .0500 -.30 3.77 .0 .7 4.8

11.716 1268.75 7.00 12970. 3804. 3804. 90.829 .0500 -.30 3.90 .0 .7 4.7

12.550 1224.54 6.02 20346. 5726. 5726. 122.521 .0479 .00 4.76 .0 .6 5.5

• 13.364 1197.96 5.47 27241. 8483. 8483. 148.968 .0420 .00 3.95 .0 .5 4.6

14.180 1175.99 5.72 29151. 9931. 9931. 166.610 .0405 .00 4.28 .0 .6 5.0

16.500 1132.44 4.34 41443. 11384. 11384. 179.963 .0400 .00 4.73 .0 .4 5.4

19.040 1105.13 4.88 28480. 7015. 7015. 139.075 .0400 .00 5.30 .0 .4 6.1

20.390 1087.35 3.42 7613. 2570. 2570. 26.022 .0500 .00 3.21 .0 .3 4.3

21.390 1072.59 1.28 922. 892. 892. 1.183 .0500 .00 .09 .0 .2 1.6

22.202 1065.19 1.21 833. 847. 847. 1.010 .0500 .00 .01 .0 .2 1.6

23.037 1057.47 1.29 778. 745. 745. 1.007 .0500 .00 .00 .0 .2 1.8

23.925 1048.84 1.48 681. 604. 604. 1.007 .0500 .00 .01 .0 .2 2.3

24.197 1038.39 1. 74 578. 420. 420. 1.007 .0500 .00 .01 .0 .3 2.7

25.645 1027.90 2.43 414. 272. 272. 1.007 .0500 .00 .01 .0 .3 3.9

26.481 1010.99 2.69 374. 205. 205. 1.007 .0500 .00 .01 .0 .4 3.0

27.350 996.82 2.10 479. 312. 312. 1.007 .0500 .00 .01 .0 .3 1.8

28.859 971.89 2.14 471. 367. 367. 1.007 .0500 .00 .01 .0 .3 1.9

29.740 956.26 1.53 658. 563. 563. 1.005 .0500 .00 .01 .0 .2 I.B

t1ax imum Froude Number (FROtH 1.65
Cross-Sec t ion of t1ax imum Froude Number <IFRl 1
Minimum Froude Number (FRMl .20
Cross-Section of Minimum Froude Number (IFMl 155

RESE~}OIR OUTFL~~ INFORMATI~l :
-------------------------------

Dam Iteration Elapsed Outfl~ Dam Breach Tailwater Breach Breach FIlM Breach Flow Gate

Cross Count Time From Water Bottom Elevation Submer- Bottom Upstrem Outfl(J,1l Over And

.section Dam Surface Elevation gence Width Of Top Of Turbine

~umber EI eva t ion Correct • DaJ1l Dam F10\11

. ) K TT Q(J) H2 YB I) SUB 8B QU(ll QBRECH QCNTOP QOTHR

(hr) (cfsl (ft MSU (ft MSLl (ft MSU (ft) (cfsl (cfsl (cfsl (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

8 12.112 3498. 1377.28 1376.00 1377.03 .93 420.00 3498. 3498. O. O.
N~lC~.rJERGENCE OCCURRED AT CROSS-SECT I~~ NO. 1 2 3 4 5 6 7 8 9

TT= 12.1125 OTH= .0875 . HERR= 9
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Time (Tl) 12.2000
Time Step (DTH) .0437
Number of Iterations Required after Time Step Reduction (!TERR) 3
F10\~ at Upstream End of t10del (OUW, cfs) 11588.67
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1380.34
Flrn4 at Ornnnstream End of Model (OU(N), cfs) 1023.36
Water Elevation at Downstream End of Model (YU(N), ft MSL) 953.20

Ri 'Jer l4a ter Fl O\~ Fl~ Channel Top Fl~ t1annings Contract/ Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Above Vol ulle Number Above

Elevation Width Inc1udi ng Coeff • Initial Frcn Channel
Storage Condition Reservoir Bottom

xm y V A B BT 0*1000 Ctt1 FKC WAVHT DISlJ FRD DEPTH
<mi) (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

------_._- --------- --------- --------- --------- --------- --------- --------- --------- --------- ------.-- --------- ---------
10.000 1380.34 4.28 2710. 947. 947. 11.589 .0400 .00 -26.61 43.1 .4 4.3
10.240 1365.88 6.47 1634. 792. 792. 10.572 .0400 -.30 2.03 .0 .8 3.3
10.902 1319.64 5.20 3690. 1798. 179B. 19.199 .0500 -.30 2.16 .0 .6 3.2
11. 716 1267.96 6.10 10063. 3539. 3539. 61.353 .0500 -.30 3.11 .0 .6 3.9
12.550 1224.15 5.58 IB208. 5349. 5349. 101.614 .0498 .00 4.3B .0 .5 5.2

• 13.364 1197.77 5.18 255B3. 8307. 8307. 132.635 .0430 .00 3.75 .0 .5 4.4
14.180 1175.86 5.53 27870. 9728. 9728. 154.050 .0411 .00 US .0 .6 4.9
16.500 1132.45 4.34 41573. 11392. 11392. 180.585 .0400 .00 4.74 .0 .4 5.5
19.040 1105.45 4.89 30719. 7220. 7220. 150.067 .0400 .00 5.61 .0 .4 6.4
20.390 1089.45 4.75 13574. 3044. 3044. 64.516 .0460 .00 5.31 .0 .4 6.4
21.390 1072.71 1.42 1030. 904. 904. 1.461 .0500 .00 .21 .0 .2 1.7
22.202 1065.20 1.21 834. 848. 848. 1.013 .0500 .00 .01 .0 .2 1.6
23.037 1057.47 1.29 778. 745. 745. 1.007 .0500 .00 .00 .0 .2 1.8
23.925 1048.84 1.48 681. 604. 604. 1.007 .0500 .00 .01 .0 .2 2.3
24.797 1038.39 1.74 578. 420. 420. 1.007 .0500 .00 .01 .0 .3 2.7
25.645 1027.90 2.43 414. 272. 272. 1.007 .0500 .00 .01 .0 .3 3.9
26.481 1010.99 2.69 374. 205. 205. 1.007 .0500 .00 .01 .0 .4 3.0
27.350 996.82 2.10 479. 312. 312. 1.007 .0500 .00 .01 .0 .3 1.8
28.859 911. 89 2.14 471. 367. 367. 1.006 .0500 .00 .01 .0 .3 1.9
29.740 956.26 1.53 657. 563. 563. 1.006 .0500 .00 .00 .0 .2 1.8

Maximum Froude Number (FRot1) .83
Cross-Section of Maximum Froude Number (IFR) 10
t1inimum Froude Number (FIlM) .20
Cross-Section of Minimum Froude Number (IFN) 155

RESERVOIR OUTFLIloI ItIFO~TlIl4 :
-------------------------------

Dam Iteration Elapsed OutflCM Dam Breach Tailwater Breach Breach FICM Breach Flow Gate
Cross Count Time Froo Water Bot too Elevation Submer- Bot too Upstream OutflCM Over And

.ection Dam Surface Elevation gence Width Of Top Of Turbine
lumber Elevation Correct . Dam Dam Flow
I K 11 0(1) H2 YB D SUB BB OU(I) OBREeH OQVTOP OOTHR

(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------. --------- .-------- --------- --------- --------- --------- .-------- --------. --------- --------- --------- ---------

3 12.200 115B9. 1380.34 1376.00 137B.34 .B9 420.00 115B9. 11589. O. O.
NIJ4CIJ'.NERGENCE OCCURRED AT CROSS-SECT IIJ4 NO. 9 10 11 12 13 14 15 16 17

11= 12.4000 OTH= .2000 ITERR= 9
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Time (TTl 12.5000
Time Step (DTH) .1000
Number of Iterations Required after Time Step Reduction (ITERR) 4
Fl~~ at Upstream End of Model (OU(I), cfs) 1I014.70
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1380.18
Fl~~ at D~~nstream End of Model (OU(N), cfs) 1020.17
Water Elevation at D~1nstream End of Model (YU(N), ft MSL) 953.19

River l~ater Flow F10lil Channel Top F11JI,~ Mann ings Contract/ Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff • In i ti al Frllll Channel
Stor' age Condition Reservoir BottOOl

xm Y V A B BT omoo ctt1 FKC WAVHT DISV FRD DEPTH
(mi) (ft MSU (f tis) (sq ft) (ft) (ft) (cfs) (ft) (acr'e-ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- .-------- --------- --------- ---------
10.000 1380.18 4.30 2562. 925. 925. 11.015 .0400 .00 -26.76 91.9 .5 4.2

10.240 1365.91 6.33 1657. 797. 797. 10.487 .0400 -.30 2.05 .0 .8 3.4
10.902 131B.94 4.35 2521. 1572. 1572 • 10.961 .0500 -.30 1.47 .0 .6 2.5

11.716 1265.B2 3.02 3261. 2822. 2822. 9.858 .0500 -.30 .97 .0 .5 1.7
12.550 1222.05 3.B5 8414. 4032. 4032. 32.435 .0500 .00 2.28 .0 .5 3.1

• 13.364 1196.79 3.92 17923. 7441. 7441. 70.279 .0477 .00 2.78 .0 .4 3.4
14,180 1175.19 4.67 21734. 8696. 8696. 101.398 .0443 .00 3.49 .0 .5 4.2

16.500 1132.29 4.21 39750. 1I281. 1I281. 167.160 .0400 .00 4.58 .0 .4 5.3
19.040 1105.99 4.B9 34767. 7575. 7575. 169.952 .0400 .00 6.16 .0 .4 7.0

20.390 1092.73 5.61 24833. 3949. 3949. 139.371 .0400 .00 8.59 .0 .4 9.7

21.390 1080.95 7.28 12548. 2034. 2034. 91.323 .0400 .00 8.45 .0 .5 10.0

22.202 1068.31 2.94 5756. 3063. 3063. 16.932 .0431 .00 3.13 .0 .4 4.7

23,037 1057.56' 1.37 843. 769. 769. 1.156 .0500 .00 .09 .0 .2 1.9

23.925 1048.84 1.48 681. 604. 604. 1.008 .0500 .00 .01 .0 .2 2.3

24,797 1038.39 1. 74 578. 420. 420. 1.007 .0500 .00 .01 .0 .3 2.7

25,645 1027.90 2.43 414. 272. 272. 1.007 .0500 .00 .01 .0 .3 3.9

26.481 1010.99 2,69 374. 205. 205. 1.007 .0500 .00 .01 .0 .4 3.0

27.350 996.82 2.10 479. 312. 312. 1.007 .0500 .00 .01 .0 .3 1.8

28.859 971.89 2.14 471. 367. 367. 1.007 .0500 .00 .01 .0 .3 1.9

29.740 956.26 1.53 657. 563. 563. 1.007 .0500 .00 .00 .0 .3 1.8

t1ax imum Froude Number (FR~1J .80
Cross-Section of Maximum Froude Number (IFR) 10
t1inimum Froude Number (FRN) .20
Cross-Section of Minimum 'Froude Number (IAi) 155

RESERIJOIR OUTFL(M.~ INFORlAATIIl~ :
-------------------------------

Dam lter~tion Elapsed OutfllJl.'l Dam Breach Tail~ater Breach Breach FIOIil Breach FIOlil Gate

Cross Count Time From Water Bottom Elevation Subler- Bot tOll Upstream OutflOlil Oller And

.sectiDn Dam Surface Elevation gence Width Of Top Of Turbine

Number Elevation Correct • Dam Dam Fl(X11

I K TT om H2 YB 0 SUB BB GU(I) GBRECH OMOP OOTHR
(hr) (cfs) (ft MSU (ft I1SU (ft I1SU (ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
4 12.500 11015. 1380.18 1376.00 1378.22 .89 420.00 11015. 11015. O. O.

NIl4CCt-l-JERGENCE OCCURRED AT CROSS-SECTlIl~ NO. 89 90 91 92 93 94 95 96 97
TI= 12.6000 DTII= .2000 ITERR= 9



BOSS ~1BRK version 2.00
PROJECT TITLE : HGFRS--EAST BREACH (13-88)
PROJECT N~1BER : FILE: HQEST4.DBK

PAGE 59

2120/1991

• - - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (TTl 12.7000
Time Step iDTH) .1000
Number of Iterations Required after Time Step Reduction (ITERR) 4
FI~~ at Upstream End of Model (GU(I), cfsJ 10627.16
Water Elevation at Upstream End of Model (YU(I), ft HSL) 1380.08
FIQI·J at Dm·mstream End of 110del iOU(N), cfs) 1019.53
Water Elevation at D~~nstream End of Hodel (YU(NJ, ft HSL) 953.19

River tdater F1QI,~ FIQlll Channel Top FllX>l Hannings Contract! Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including CoeH. In it ial FrOlll Channel
Storage Condition Reservoir Bot tOOl

xm Y V A B BT G*1000 Ctt1 FKC lolAVHT DISV FRD DEPTH
(mi) ift MSU ift/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

10.000 1380.08 4.31 2465. 910. 910. 10.627 .0400 .00 -26.87 88.7 .5 4.1
10.240 1365.93 6.30 1670. 799. 799. 10.526 .0400 -.30 2.07 .0 .B 3.4
10.902 1318.90 4.31 2460. 1559. 1559. 10.613 .0500 -.30 1.43 .0 .6 2.4
11. 716 1265.76 2.99 3085. 2801. 2801. 9.231 .0500 -.30 .90 .0 .5 1.7
12.550 1221.03 2.82 4602. 3418. 3418. 12.987 .0500 .00 1.26 .0 .4 2.0

•
13.364 1196.00 3.10 12302. 6735. 6735. 38.090 .0500 .00 1.98 .0 .4 2.6
14.l80 1174.60 4.01 16871. 7781. 7781. 67.630 .0470 .00 2.90 .0 .5 3.6
16.500 1132.00 3.99 36481. 11080. 11080. 145.649 .0400 .00 4.29 .0 .4 5.0
19.040 1106.14 4.87 35856. 7668. 7668. 174.690 .0400 .00 6.30 .0 .4 7.1
20.390 1093.72 5.40 28920. 4302. 4302. 156.265 .0400 .00 9.58 .0 .4 10.7
21. 390 1082.91 7.46 16962. 2474. 2474. 126.452 .0400 .00 10.41 .0 .5 11.9
22.202 1071. 97 5.26 19189. 4048. 4048. 100.933 .0400 .00 6.78 .0 .4 8.4
23.037 1058.82 2.23 2043. 1267. 1267. 4.551 .0500 .00 1.35 .0 .3 3.2
23.925 1048.85 1.48 683. 606. 606. 1.013 .0500 .00 .01 .0 .2 2.3
24.797 1038.39 1.74 578. 420. 420. 1.007 .0500 .00 .01 .0 .3 2.7
25.645 1027.90 2.43 414. 272. 272. 1.007 .0500 .00 .01 .0 .3 3.9
26.481 1010.99 2.69 374. 205. 205. 1.007 .0500 .00 .01 .0 .4 3.0
27.350 996.82 2.10 479. 312. 312. 1.007 .0500 .00 .01 .0 .3 1.8
28.859 971.89 2.14 471. 367. 367. 1.007 .0500 .00 .01 .0 .3 1.9
29.740 956.26 l.53 657. 563. 563. 1.007 .0500 .00 .00 .0 .2 1.8

Maximum Froude Number (FROM) .80
Cross-Sec t ion of 11ax imum Froude Number <IFR) 10
11 inimum Froude Number (FRN) .20
Cross-Section of Minimum froude Number (IFH) 155

RESERVOIR OUTFU:U INFORNATICt~ :
-------------------------------

Dam Iteration Elapsed OutflQlll Dam Breach Taih..ater Breach Breach FIQlII Breach FIQlII Gate
Cross Count Time FrOll Water BottOlll Elevation Submer- BottOll Upstream OutflQlll Over And

.section Dam Surface Elevation gence Width Of Top Of Turbine
lumber Elevation Correct. Dam Dam FIlM

, I K TT Q(J) H2 YB D SUB BB QU(I) GBRECH GOVTOP QOTHR
(hr) (cfs) (ft MSU (ft MSU ift MSU (ft) (cfs) (ds) (ds) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
4 12.700 10627. 1380.08 1376.00 1378.16 .89 420.00 10627. 10627. O. O.
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Time (Tn 13.0000
Time Step <DTH) .2000
tlumber of Iter at ions Requ i red after Time Step Reduct ion (ITERR) 5
FIO'·) at Up~tre~m End of Model (GU(1) , cfs) 10037.99
Water Ele~ation at Upstream End of Model (YU(I), ft MSL) 1379.91
F10'n at DOinnstream End of Hodel (GU(N), cfs) 1015.18
Water Elevation at Downstream End of Model (YU(N), ft MSL) 953.19

River l4ater Fl(\l,ll FIO!ll Chaone I Top Flcu Hannings Can trac tI He ight Discharge Froude Depth
Locat i on Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff • In i\ial Frm Channel
Storage Condition Reservoir BoHm

X(J) Y V A B 8T Q*IOOO Ctt1 FKC WAVHT DISV FRD DEPTH
(mi) (ft HSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

--------- --------- --------- --------- --------- ------.-- --------- --------- --------- --------. --------- -------.- ---------
10.000 1379.91 4.33 2317. 889. 889. 10.038 .0400 .00 -27.03 169.2 .5 3.9
10.240 1365.86 6.22 1618. 789. 789. 10.069 .0400 -.30 2.01 .0 .8 3.3
10.902 1318.90 4.30 2452. 1557. 1557. 10.550 .0500 -.30 1.42 .0 .6 2.4
11.716 1265.88 3.22 3422. 2841. 2841. 11.010 .0500 -.30 1.02 .0 .5 1.8
12.550 1220.74 2.51 3628. 3242. 3242. 9.114 .0500 .00 .96 .0 .4 1.7
13.364 1195.08 2.23 6470. 5915. 5915. 14.412 .0500 .00 1.06 .0 .4 1.7

• 14.180 1173.74 3.22 10776. 6454. 6454. 34.723 .0500 .00 2.04 .0 .4 2.7
16.500 1131.49 3.48 30977. 10394. 10394. 107.721 .0425 .00 3.78 .0 .4 4.5
19.040 1106.04 4.76 35132. 7607. 7607. 167.222 .0400 .00 6.21 .0 .4 7.0
20.390 1094.46 5.19 32242. 4860. 4860. 167.341 .0400 .00 10.32 .0 .4 11.5
21.390 1083.96 7.76 19692. 2711. 2711. 152.834 .0400 .00 11.47 .0 .5 13.0
22.202 1073.39 5.66 25173. 4373. 4373. 142.496 .0400 .00 8.20 .0 .4 9.8
23.037 1064.93 4.75 25606. 5346. 5346. 121.643 .0400 .00 7.46 .0 .4 9.3
23.925 1052.45 4.35 4393. 1451. 1451. 19.129 .0400 .00 3.61 .0 .4 5.9
24.797 1038.99 2.11 860. 524. 524. I.BI6 .0500 .00 .60 .0 .3 3.3
25.645 1027.91 2.44 418. 273. 273. 1.020 .0500 .00 .02 .0 .3 3.9
26.481 1010.99 2.69 374. 205. 205. 1.007 .0500 .00 .01 .0 .4 3.0
27.350 996.82 2.10 479. 312. 312. 1.007 .0500 .00 .01 .0 .3 I.B
2B.859 971.89 2.14 471. 367. 367. 1.007 .0500 .00 .01 .0 .3 1.9
29.740 956.26 1.53 657. 563. 563. 1.007 .0500 .00 .01 .0 .2 I.B

Maximum Froude Number (FROM) .80
Cross-Section of Maximum Froude Number (IFR) 10
Minimum Froude Number (FRH) .20
Cross-Section of Minimum-Froude Number (IFH) 155

RESE~)OIR OUTFL~4 INFORNATI~~ :
.------------------------------

Dam Iteration Elapsed Outflcu Dam Breach Tai Iwater Breach Breach Flcu Breach Flcu Gate
Cross Count Time Froo Water BoHoo Ele~ation Submer- BottOlll Upstrean OutflO!ll Over And

• Section Dam Surface Elevation gence Width Of Top Of Turbine
Number Elevation Correct. Darn Dam Flow

.. I K n g()) H2 YB 0 SUB BB GU(I) GBRECH GOVTOP GOTHR
(hr) (cfs) (ft t1SU (ft NSU (ft MSU (ft) (cfs) (ds) (cfs) (cfs)

--------- --------- --------- --------. --------- --------- --.------ ----.---- --------- --------- --------- --------- ---------
5 13.000 1003B. 1379.91 1376.00 1378.07 .89 420.00 10038. 10038 • O. O.
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Time (H) 13.4000
Time Step (OTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 5
FIQl,'1 at Upstream End of Hodel (OU(I), cfs) 10017.22
Water Elevation at Upstream End of Hodel (YU(I), ft HSL) 1379.91
FI~A at DQAnstrearn End of Hodel (QU(N), cfs) 1015.40
Water Elevation at DO\instream End of Hodel (YU(N), ft MSL) 953.19

River l4a ler Fl~ FIO\~ Channel Top FI~ Mannings Contract/ Height Discharge Froude Depth
Loca t i on Sur face Velocity Area Top Width n Expansi on Above Volume Number Above

Elevation I,.lidth Inc1 ud in9 Coeff. In i t ial FrOll Channel
Storage Condition Reservoir SoHOlI

xm Y V A B BT Q*1000 cttI FKC ldA'JffT DISV FRO DEPTH
(mil (f t 11SU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
10.000 1379.91 4.33 2312. 888. 888. 10.017 .0400 .00 -27.04 165.2 .5 3.9
10.240 1365.85 6.21 1610. 787. 787. 10.005 .0400 -.30 2.00 .0 .8 3.3
10.902 1318.85 4.23 2373. 1541. 1541. 10.045 .0500 -.30 1.37 .0 .6 2.4
11.716 1265.83 3.13 3282. 2825. 2825. 10.275 .0500 -.30 .97 .0 .5 1.7
12.550 1220.87 2.67 4054. 3320. 3320. 10.842 .0500 .00 1.09 .0 .4 1.9
13.364 1194.80 I. 94 4832. 5663. 5663. 9.365 .0500 .00 .78 .0 .4 1.4

• 14.180 1172.78 2.59 5273. 4959. 4959. 13.675 .0500 .00 1.08 .0 .4 1.8
16.~IOO 1130.75 2.86 23679. 9406. 9406. 67.653 .0461 .00 3.04 .0 .3 3.8
19.040 1105.32 4.46 29838. 7140. 7140. 133.069 .0400 .00 5.49 .0 .4 6.3
20.390 1094.37 4.96 31801. 4768. 4768. 157.736 .0400 .00 10.23 .0 .3 11.4
21. 390 1084.51 7.61 21328. 3235. 3235. 162.241 .0400 .00 12.02 .0 .5 13.5
22. 202 1073. 93 5.84 27591. 4497. 4497. 161.107 .0400 .00 8.75 .0 .4 10.3
23.037 1066.48 4.46 34379. 5990. 5990. 153.253 .0400 .00 9.01 .0 .3 10.8
23.925 1059,32 4.75 27242. 5530. 5530. 129.488 .0400 .00 10.48 .0 .4 12.8
24.797 1046.59 5.13 12203. 3020. 3020. 62.659 .0400 .00 8.20 .0 .5 10.9
25.645 1032.42 3.95 4342. 1535. 1536. 17.150 .0500 .00 4.53 .0 .4 8.4
26.481 1012.36 3.23 732. 357. 357. 2.367 .0500 .00 1.37 .0 .4 4.4
27.350 996.91 2.18 507. 316. 316. 1.106 .0500 .00 .10 .0 .3 1.9
28.859 971.89 2.14 471. 367. 367. 1.007 .0500 .00 .01 .0 .3 1.9
29.740 956,26 1.53 657. 563. 563. 1.007 .0500 .00 .01 .0 .2 1.8

l1ax imum Froude Number (FROtH .80
Cross-Section of Maximum Froude Number (IFR) 10
11inimum Froude Number (FRN) .20
Cross-Section of Ninimumfroude Number (IFH) 155

RESE~JOIR OUTFL~~ INFORMATION :
-----------------------.-------

Dam Iteration Elapsed Outfl~ Dam Breach Tail~ater Breach" Breach FI~ Breach FI~ Gate
Cross Count Time From Water 80ttom Elevation Submer- Bottom Upstream OutfllM Over And

.section Dam Surface Elevation gence Width Of Top Of Turbine
lumbH Elevation Correct. Dam Dam FIlM

"" I K 11 Q(J) H2 YB 0 SU8 B8 QU(I) GBRECH GMOP QOTHR
(hr) (cfsl (ft HSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------. ---------
5 13.400 10017. 1379.91 1376.00 1378.06 .89 420.00 10017 • 10017. O. O.
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Time (TTl 14.2000
Time Step <DTH) .2000
Numher of Iterations Required after Time Step Reduction (ITERR) 4
Flry4 at Upstream End of Hodel (QU(ll, cfsl 10003.60
l~ater Elevation at Upstream End of Nodel (YU(1), ft I1SLl 1379.90
Flry1 at D~~nstream End of Model (QU(Nl, cfsl 5726.52
Water Elevation at D~~nstream End of Model (YU(Nl, ft NSL) 954.82

Ri ver l~ater Flow FI{W,o/ Channel Top FICM Hannings Con trac tI He ight Discharge Froude Depth
Location Surface Veloci ty Area Top Width n Expansion Above Volume Number Above

Elevation Width Including CoeH. Initial FrOll Channel
Storage Condition Reservoir Bottom

X(]) y V A B 8T 0*1000 ctt1 FKC I¥lVHT DISV FRO DEPTH
(mil (ft I1SU (ft/sl (sq ft) (ft) (ft) (cfs) (ft) (acre-ftl (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
10.000 1379.90 4.33 2308. 887. 887. 10.004 .0400 .00 -27.04 165.3 .5 3.9
10.240 1365.85 6.21 1609. 787. 787. 9.999 .0400 -.30 1. 99 .0 .8 3.3
10.902 1318.84 4.23 2366. 1539. 1539. 10.001 .0500 -.30 1.37 .0 .6 2.4
11.716 1265.81 3.10 3224. 2818. 2818. 9.979 .0500 -.30 .95 .0 .5 1.7
12.550 1220.80 2.59 3831. 3280. 3280. 9.936 .0500 .00 1.03 .0 .4 1.8
13.364 1194.83 1. 97 5020. 5692. 5692. 9.876 .0500 .00 .81 .0 .4 1.4

• 14.180 1172.67 2.24 4749. 4793. 4793. 10.645 .0500 .00 .97 .0 .4 1.7
16.500 1129.51 I.99 13074. 7752. 7752. 25.971 .0500 .00 1.80 .0 .3 2.5
19.040 1103.40 3.69 17337. 5844. 5844. 64.040 .0420 .00 3.57 .0 .4 4.4
20.390 1091.56 4.50 20435. 3531. 3531. 91.933 .0400 .00 7.42 .0 .3 8.6
21.390 1082.68 7.03 16409. 2424. 2424. 115.416 .0400 .00 10.19 .0 .5 11.7

22.202 1073.10 5.27 23919. 4307. 4307. 126.003 .0400 .00 7.91 .0 .4 9.5
23.037 1066.37 4.11 33746. 5943. 5943. 138.587 .0400 .00 8.90 .0 .3 10.7

23.925 1060.13 4.67 31846. 5833. 5833. 148.622 .0400 .00 11.29 .0 .4 13.6
24.797 1050.44 5.75 26642. 4255. 4255. 153.136 .0400 .00 12.06 .0 .4 14.7
25.645 1039.69 7.89 19297. 2579. 2690. 152.331 .0400 .00 11.80 .0 .5 15.7
26.481 1025.37 8.58 17267. 2139. 3061. 148.203 .0400 .00 14.38 .0 .5 17.4
27.350 1010.74 8.64 14712. 1881. 3143. 127.082 .0400 .00 13.93 .0 .5 15.7

28.859 980.71 6.65 9852. 1993. 2712. 65.508 .0483 .00 8.83 .0 .5 10.7

29.740 960.02 3.60 4477. 1548. 1548. 16.107 .0447 .00 3.77 .0 .4 5.5

11ax imum Froude Number (FROM) .80
Cross-Section of Maximum Froude Number (IFR) 10
Minimum Froude Number (FRN) .25
Cross-Section of Minimum-Froude Number (IFN) 61

RESE~)OJR OUTFLOW INFORHATJ~j :
-------------------------------

Dam Iteration Elapsed OutflCM Dam Breach Tail~ater Breach Breach FIlM Breach F1CM Gate

Cross Count Time FrOlft Water Bottom EI eva ti on Sulner- BottOOl Upstream OutflCM Over And

.section Dam Surface Elevation gence Width Of Top Of Turbine

. ~umber El evat ion Correct • Dam Dam Flow
. I K IT Q(J) H2 YB 0 SUB BB OU(I) OBRECH QMOP OOTHR

(hrl (cfs) (ft MSU (ft MSU (ft t1SU (ft) (cfs) (cfs) (cfs) (cfs)
~-------- .-------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

4 14.200 10004. 1379.90 1376.00 1378.06 .89 420.00 10004 • 10004. O. O.
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Tim~ (TT) 14.6000
Time Step (DTH) .2000
Number of Iterations Required after Time step Reduction (ITERR) 2
FIO'II at Upstream End of Nodel (GUm I cfs) 10001.63
Water Elevation at Upstream End of Nodel (YU(I), ft NSL) 1379.90
Fl~~ at D~1nstream End of Model (GU(N), cfs) 77821.52
Water Elevation at DO'Anstream End of Model (YU(N), ft MSL) 959.04

Ri vel' lhter Fl QI4 FIQ14 Channel Top FIOlil t1ann ings Contract! He ight Discharge Froude Depth
Location Surface Ve loci ty Area Top Width n Expansion Above Volume Number Above

Elevation Width Including CoeH. In itial Frco Channel
Storage Condition Reservoir Bottom

xm Y V A B BT G*IOOO ctfl FKC WAVHT DISV FRO DEPTH
(mil (H NSU (His) (sq H) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
10.000 1379.90 4.33 2308. 887. 887. 10.002 .0400 .00 -27.04 165.3 .5 3.9

10.240 1365.85 6.21 1609. 7B7. 787. 10.000 .0400 -.30 1.99 .0 .8 3.3

10.902 1318.84 4.23 2366. 1539. 1539. 9.997 .0500 -.30 1.37 .0 .6 2.4

11.716 1265.BI 3.10 3228. 281B. 2818. 9.999 .0500 -.30 .96 .0 .5 1.7

12.550 1220.80 2.60 3848. 3283. 3283. 10.003 .0500 .00 1.03 .0 .4 1.8

• 13.364 1194.84 I.98 5063. 5699. 5699. 10.008 .0500 .00 .82 .0 .4 1.4

14.IBO 1172 .62 2.20 4510. 4715. 4715. 9.943 .0500 .00 .92 .0 .4 1.6

16.500 1129.05 1.67 9583. 7125. 7125. 16.024 .0500 .00 1.33 .0 .3 2.0

19.040 1102.87 3.26 14323. 5454. 5454. 46.659 .0450 .00 3.04 .0 .4 3.9

20.390 1089.91 4.15 15002. 3130. 3130. 62.266 .0423 .00 5.77 .0 .3 6.9

21.390 1080.94 6.29 12536. 2033. 2033. 78.813 .0400 .00 8.45 .0 .4 9.9

22.202 1072.06 4.66 19582. 4070. 4070. 91.339 .0400 .00 6.88 .0 .4 8.4

23.037 1065.49 3.76 28683. 5574. 5574. 107.952 .0400 .00 8.02 .0 .3 9.8

23.925 1059.54 4.38 28454. 5611. 5611. 124.701 .0400 .00 10.70 .0 .3 13.0

24.791 1049.97 5.52 24661. 4141. 4141. 136.075 .0400 .00 11.58 .0 .4 14.3

25.645 1039.41 7.71 18580. 2538. 2645. 143.326 .0400 .00 11.52 .0 .5 15.4

26.481 1025.46 8.46 17459. 2144. 30B5. 147.738 .0400 .00 14.47 .0 .5 17.5

27.350 1012.07 8.64 17288. 1952. 3667. 149.285 .0400 .00 15.26 .0 .5 17.1

28.859 983.71 7.82 16965. 2618. 4474. 132.620 .0400 .00 11.83 .0 .5 13.7

29.740 964.48 6.60 13703. 2349. 4441. 90.394 .0400 .00 8.23 .0 .5 10.0

t1ax imum Froude Number (FRIlt1) .80
Cross-Section of Maximum Froude Number (IFR) 10
tHnimum Froude Number (FRI1> .23
Cross-Seet ion of Hi nimum Froude Number (1Ft1l 61

RESE~JOIR OUTFL~4 INFOm1ATI~~ :
-------------------------------

[lam Iteration Elapsed OutflCWII Dan Breach Tail\llater Breach Breach F1CWII Breach F1CW11 Gate

Cross Count Time From Water Bot tom Elevation Submer- Bottom Upstreanl Outf1~ Over And

.section Dam Surface Elevation gence Width Of Top Of Turbine

Number Elevation Correct • Dam Dam FI(JI,~

I K 1T Gm H2 YB D SUB BB GU(I) GBRECH QOVTOP GOTHR

(hrl (cfs) (ft NSU (ft NSU (ft t1SU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 14.600 10002. 1379.90 1376.00 1378.06 •89 420.00 10002. 10002. O. O•
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Time (TTl 15.0000
Time Step (OlHl .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
FllJ1,~at Upstr'eam End of Model (OU(I), cfs) 10000.77
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1379.90
Flow at D~~nstream End of Hodel (OU(N), cfsl 132286.30
Water Elevation at Downstream End of Nodel (YU(Nl, ft HSLl 960.79

River ~later FllJl.1 FI~~ Channe I Top FIlJI.1 Hannings Contract/ Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volume NUllber Above

Elevation Width Inc Iudi ng Coeff • Initial FrOB Channel
Storage Condition Reservoir Bottom

X( )) y \J A B BT 11*1000 0t1 FKC loIAVHT DISV FRD DEPTH
(ml) (ft MSLl (ft/s) (sq ft) (ft) (ft) (ds) (ft) (acre-H) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
10.000 1379.90 4.33 2308. 887. 8B7. 10.001 .0400 .00 -27.04 165.3 .5 3.9

10.240 1365.85 6.21 1609. 787. 787. 10.000 .0400 -.30 1.99 .0 .8 3.3

10.902 1318.84 4.23 2366. 1539. 1539. 9.998 .0500 -.30 1.37 .0 .6 2.4

11.716 1265.81 3.10 3229. 2818. 2818. 10.002 .0500 -.30 .96 .0 .5 1.7

12.550 1220.81 2.60 3850. 3283. 3283. 10.009 .0500 .00 1.03 .0 .4 1.8

• 13.364 1194.84 I. 98 5062. 5699. 5699. 10.012 .0500 .00 .82 .0 .4 1.4

14.180 1172.62 2.22 4513. 4716. 4716. 10.020 .0500 .00 .92 .0 .4 1.6

16.500 1128.77 1.49 7676. 6758. 6758. 11.440 .0500 .00 1.06 .0 .2 1.8

19.040 1102.43 2.90 12024. 5137 • 5137. 34.877 .0473 .00 2.60 .0 .3 3.4

20.390 1089.08 3.67 12472. 2976. 2976. 45.740 .0456 .00 4.94 .0 .3 6.1

21. 390 1079.40 5.59 9650. 1735. 1735. 53.947 .0400 .00 6.90 .0 .4 8.4

22.202 1071.02 4.06 15450. 3849. 3849. 62.683 .0400 .00 5.83 .0 .4 7.4

23.037 1064.38 3.41 22707. 5122. 5122. 77.420 .0400 .00 6.90 .0 .3 8.7

23.925 1058.68 4.01 2381 I. 5186. 5186. 95.564 .0400 .00 9.85 .0 .3 12.2

24.797 1049.08 5.19 21065. 3926. 3926. 109.234 .0400 .00 10.69 .0 .4 13.4

25.645 1038.53 7.31 16384. 241 I. 2502. 1l9.779 .0400 .00 10.63 .0 .5 14.5

26.481 1024.76 8.01 15990. 2105. 2903. 128.108 .0400 .00 13.78 .0 .5 16.8

27.350 101l.67 8.29 16501. 1942. 3520. 136.713 .0400 .00 14.85 .0 .5 16.7

28.859 984.24 7.95 18337. 2631. 5303. 145.802 .0400 .00 12.35 .0 .5 14.2

29.740 966.34 7.57 18192. 2483. 5922. 137.795 .0400 .00 10.08 .0 .5 11.8

Maximum Froude Number (FROMl .80
Cross-Sect i on of Nax imlJm Froude Number <IFRl 10
Min imum Froude Number (FRU) .23
Cross-Section of Minimum Froude Number (IFN) 61

RESERVOIR OUTFLOW INFORMATI~~ :
-------------------------------

Dam Iteration Elapsed OutflCM Dam Breach Tai Iwater Breach Breach FICM Breach FlCM Gate

.ross Count Time FrOB l~ater Bottom Elevation Submer- Bottom Upstream Outfl(]l,lj Over And

ect ion Darn Surface Elevation gence Width Df Top Of Turbine

Number Elevation Correct. Dam Darn FI(]I,Ij

I K iT Q(J) H2 YB D SUB BB QU(I) QBRECH QlJJTOP QOTHR

(hr) (ds) (ft HSU (ft MSU (ft MSU (ft) (cfs) <cfs) (ds) (ds)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 15.000 10001. 1379.90 1376.00 1378.06 •89 420.00 10001. 10001. o. o.
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• - - - - ... - - .. - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time ': Tn 15.4000
Time Step (DTH) ,2000
tlllmnH of Iterations Required after Time Step Reduction CITERR) 2
Flc','13t tip;tre;;m End of ttodel CQlI<1.l , cfs) 10000,36
Water Eleuation at Upstream End of Model CYU(1) , ft t1SU 1379.90
Flc','l al I)ry·mslre3m End of ttodel WlI<N), cf s.} 141188.80
Hater Elevation at Dl)I,'Jnstream End of tiodel ':YU(NJ, ft NSU 961.02

Riuer 1,1 ater FIC·I,') FI ()I.~ Channel Top FIO\~ Mannings eontr'act! Height Dischar'ge Froude Depth

l.ol~i\ Iion Surhce Uelocity Area Top Wi dth n Expansion Above Volume Number Above

Ele'!at ion Width Including Coeff . Indi al From Channel

Stor age Condition Reservoir Bottom

~.Il' V A B B1 Q~1000 cttl FKC WAVHT DISV FRD DEPTH

':rni) (.ft t1SU (f Us) (sq ft) Cft) Cft) ':cfs) Cft) Cacre-ft) Cft)

----- -- _.- --------- ---------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
10,000 1:3?9.:li.! '1,:13 2307. 887. 887. 10.000 .0400 .00 -27.04 165.3 .5 3.9

10,240 1365,85 6.21 1609. 787. 787. 10.000 ,0400 -.30 1. 99 .0 .8 3.3

10,Q02 1318.84 4.23 2366. 1539. 1539. 9.99~ .0500 -.30 1.37 .0 .6 2.4

11.11,S 1265,81 3.10 3228. 2818. 2818. 10.001 .0500 -.30 .96 .0 .5 1.7

12.5 fjO 1220,80 2.60 3847. 3283. 3283. 10.000 .0500 .00 1.03 .0 .4 1.8

• 13,:3.5'1 1194,84 I. 98 5057. 5698. 5698. 9.995 .0500 .00 .82 .0 .4 1.4

14, I110 1177..62 2.22 4'194. 4709. 4709. 9.992 .0500 .00 .92 .0 .4 1.6

16.500 1128,70 1.45 7185. 6661 . 6661, 10.432 ,0500 .00 .98 .0 .2 1.7

19.040 1102,03 2.58 10019. '1844. 4~44. 25.840 .0493 .00 2.20 .0 .3 3.0

20,3~0 101l8,~8 3.27 10708. 2864. 2864, 34.978 ,0478 .00 4.34 .0 .3 5.5

2\ .1QI1 1078,40 5.04 7982. 1592. 1592, 40,235 .0400 .00 5.90 .0 .4 7.4

22,202 1070,27 3,60 12605, 3711. 3711. 45.362 ,0400 ,00 5,08 ,0 ,3 6.7

23.037 1063.:33 3,13 17577. 4699. 4699. 54.996 .0400 .00 5.86 .0 .3 7.7

23,925 1057,70 3,70 19034. 4434, 4484. 70.387 .0400 .00 8.86 ,0 .3 11.2

2L''?7 IIH~.07 4.81 17238. 3683. 3683. 83.003 .0400 .00 9.69 ,0 .4 12.4

'i5,m 1037.38 6,80 13708. 2246. 2317. 93.196 .0400 ,00 9.48 ,0 .5 13.4

26.'181 Iim,?1 /.39 13807. 2045. 2626. 102.053 .0400 .00 12.73 .0 .5 15.7

27,3511 1010.62 7,80 14492. 1861. 3084. 113,058 ,0400 ,00 13.81 .0 ,5 15.6

~B,8'i? °83.82 7.61 17244. 2620. 4643. 131.189 .0400 .00 11.94 .0 .5 13.8

~9,740 Q66,53 7.49 18683. 2488. 5969. 140.021 .0400 .00 10.27 .0 .5 12.0

tl~x imum Froud~ Number CFRDm .80
Cross-Section of Maximum Froude Number mR} 10

tl inimllm Froude Number (FRl1> .22
Cross.-Sect ietn of tlinimum h'oude Number <IFM) 64

RESER'JOI RiJlJTFLOI:J INFORt1ATlIl4 ..
-------------------------------

D"m Iteration Elapsed Oulf I~1 Dam Breac h 1aihoJater- Breach Breach Flow Breach Flow Gate

[ro" Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow Over And

.sectlon Dam Surface Elevation gence Width Of Top Of Turbine

Numner Elevation Correct. Dam Dam Flow

I \( IT am H2 YB D SUB BB QUCl) Q8RECH Qcmop QOTHR

(hr) Ccfs) (ft MSU Cft MSU (ft t1SU Cft) Cds) Cds} Cds} Cds)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- .--------
2 15,400 10000. 1379.90 1376.00 1378.06 .89 420.00 10000. 10000. O. o.
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• - - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Tim~ (Tf) 15.8000
1im~ St~p <DTH) .2000
Numb~r of It~r~tions Required after Time Step Reduction (ITERR) 2
FlO'·) at '-'pstre~m End of tlodel (OU(I), cfs) 10000.19
Water Elev~tion at Upstream End of Model ("(um, ft 11SU 1379.90
F11Jl'1 at (I1J11lnS tream End of Hode I (GU(tn, cfs) 126073.40
'·Jater F.1~vation at D0I4nstream End of Ilodel (YU(N), ft 11SU 960.57

Ri'ler IIJater Fl (11,'1 F10111 Channel Top FlOIll 11ann ings Contract/ Height Discharge Froude Depth
Loc at ion Surfac~ lJe 1fJC ity Area Top t~i dth n Expansion Above Volume Number Above

Ehvation Width Including Coeff • In itial From Channel
Stor age Condition Reservoir Bottom

x(1) y \) A B BT 0*1000 ctt1 FKC WAVHT DISV FRO DEPTH
({1Ii) (It 11SU (f Vs) (sq ft) (ft) (ft) (cfs) (ft) (acre-H> (ft)

--------- _.. _------ --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
10.000 1379.90 4.33 2307. 887. 887. 10.000 .0400 .00 -27.04 165.3 .5 3.9

10.240 1365.B5 6.21 1609. 7B7. 787. 10.000 .0400 -.30 1. 99 .0 .8 3.3

10.?02 1313.34 4.23 2366. 1539. 1539. 10.000 .0500 -.30 1.37 .0 .6 2.4

II. 716 1265.81 3.10 3228. 2818. 2818. 10.000 .0500 -.30 .96 .0 .5 1.7

12.5'iO 1220.80 2.60 3847. 3283. 3283. 9.999 .0500 .00 1.03 .0 .4 1.8

13.364 1194.84 l.98 5058. 5698. 5698. 9.999 .0500 .00 .82 .0 .4 1.4

• 14.180 1172.62 2.23 4493. 4709. 4709. 10.002 .0500 .00 .92 .0 .4 1.6

16.500 1128.68 1.44 7090. 6642. 6642. 10.243 .0500 .00 .97 .0 .2 1.7

l'U40 1101.66 2.35 8284. 4575. 4575. 19.505 .0500 .00 1.83 .0 .3 2.7

20.3QO 1087.96 2.94 9264. 2764. 2764. 27.263 .0497 .00 3.83 .0 .3 5.0

21.:)90 1077.67 4.60 6857. 1487. 1487. 31.550 .0400 .00 5.17 .0 .4 6.7

22.202 1069.78 3.28 10807. 3622. 3622. 35.438 .0400 .00 4.59 .0 .3 6.2

23.0:3/ 1062.62 2.87 14348. 4406. 4406. 41. 201 .0424 .00 5.15 .0 .3 7.0

23.925 1056.68 3.50 14857. 3765. 3765. 51. 944 .0400 .00 7.84 .0 .3 10.2

24.797 10 rt7.15 4.52 1.40Ul. 3313. 3313. 63.247 .0400 .00 8.77 .0 .4 11.5

25.64':r 1036.30 6.28 11368. 2090. 2144. 71.352 .0402 .00 8.41 .0 .5 12.3

2,~. 4Ul 1022.60 6.74 11595. 1879. 2287. 78.174 .0418 .00 11.61 .0 .5 14.6

27.350 1009.16 7.51 11957. 1615. 2345. 89.827 .0400 .00 12.35 .0 .5 14.2

28.fJ59 ~J83.04 7.04 15217. 2601. 3411. 107.169 .0412 .00 11.16 .0 .5 13.0

29.740 966.00 7.05 17363. 2475. 5843. 122.332 .0400 .00 9.74 .0 .5 11.5

thx imum Froude Number (FROtH .80
Cros~-Srction of Maximum Froude Number (IFRI 10
tlin illillm Frollde Number (FRt1) .20
Cro~s-S~ction of Ninimum froude Number <lFH) 64

PESEfN01R OIJTFLOH INFORllATllJf :
-------------------------------

[\~fTt lteration Elapsed OuHl0l.1 Dam Breach Tai h1ater 8reach Breach F10lA 8reach FI0l.1 Gate

Cross COllnt Time From t~a ter Bottom Elevation Submer- Bot tom Upstream OutflQllj Over And

.ection Dam Surface Elevation gence Width Of Top Of Tur·b ine

umber Elevation Correct • Dam Dam FIQllj

'. I K n Gm H2 lB D SUB BS GU(I) GBRECH Gcmop GOTHR

(hr) (cfs) (ft tlSU (ft MSU (ft HSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 15.BOO 10000. 1379.90 1376.00 1378.06 •89 420.00 10000. 10000. O. O•



Normal ized conservation of mass as percent of lIIaxirL.". flow
in reach = -.38

-ROUTING C(t1PLETED :

Number of Time Steps Used (KlIME)

Maximum Number of Time Steps Allowed

Total Time of Flood Routing (TT, hr)

-

-

BS

1199

16.2
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FLOOD CREST SUMMARY :
~---------------------

Cross Max irnurn MaximU/ll Time To Maximum Flood Time To
Section Stage Flow Maximum Flow Elevation Flood
Locat ion Elevation Stage Velocity Elevation
(rn i) (ft MSU ':cfs) (hr) (ftlsec) (ft MSU (hr)
--------- --------- --------- --------- --------- --------- ---------

10.000 1417.76 185613 9.400 8.24 .00 .00
10.030 1386.86 185613 11.400 15.15 .00 .00
10.060 1385.08 185614 11.400 14.99 .00 .00
10.090 1383.30 185609 11.400 14.83 .00 .00
10.120 1381.51 185599 11.400 14.68 .00 .00
10.150 1379.73 185584 11.400 14.53 .00 .00
10.180 1377.94 185565 11.400 14.39 .00 .00
10.210 1376.15 185543 11.400 14.26 .00 .00
10.240 1374.36 185518 11. 400 14.15 .00 .00
10.270 1372.83 185489 11.400 13.47 .00 .00
10.300 1369.82 185462 11 .400 16.17 .00 .00
10.400 1362.34 185371 11. 400 14.46 .00 .00
10.500 1354.09 185275 11.400 14.88 .00 .00
10.600 1346.73 185182 11.400 13.12 .00 .00
10.700 1338.51 185097 11.400 13.70 .00 .00
10.800 1331.23 185008 11.400 11.76 .00 .00
10.902 1324.34 184889 11.400 11.50 .00 .00
11.004 1317.43 184790 11.400 11.38 .00 .00

.1.105 1310.61 184612 11.400 11 .13 .00 .00
1.207 1303.74 184436 11.400 11.08 .00 .00

11.309 1297.10 184341 11.400 10.50 .00 .00
11.411 1290.26 184231 11. 400 10.52 .00 .00
11.513 1283.71 184095 11. 400 9.86 .00 .00
11.615 1276.79 183947 11.400 10.14 .00 .00
11 .716 1270.39 184026 11.600 9.25 .00 .00
11.818 1263.30 184113 11. 600 9.98 .00 .00
11. 920 1257.18 184191 11 .600 8.56 .00 .00
12.025 1251.78 184272 11. 600 8.53 203.67 .00
12.130 1246.51 184341 11. 600 8.23 407.33 .00
12.235 1241.02 184389 11.600 8.39 611.00 .00
12.340 1235.89 184420 11.600 7.82 814.66 .00
12.445 1230.17 184417 11.600 8.50 1018.33 .00
12.550 1225.42 184393 11.600 7.16 1221.99 9.80
12.652 1221.78 184320 11.600 6.90 1218.66 9.80
12.753 1218.16 184224 11.600 6.68 1215.33 10.00
12.855 1214.61 184097 11.600 6.39 1212.00 10.00
12.957 1211.01 183931 !-1.600 6.26 1208.66 10.00
13.058 1207.63 183757 11.600 5.84 1205.33 10.20
13.160 1203.85 183542 11.600 6.08 1202.00 10.20
13.262 1201.09 183330 11. 600 6.06 1199.20 10,20
13.364 1198.33 183118 11.600 6.02 1196.40 10.20
13,466 1195.57 182907 11.600 6.00 1193.60 10.20
13.561l 1192.81 182680 11.600 5.96 1190.80 10.20
13.670 1190.06 182347 11.800 5.91 1188.00 10.20

.3.772 1187.31 182412 11.800 5.85 1185.20 10.20
3.874 1184.56 182529 11.800 5.79 1182.40 10.20

13.976 1181.80 182577 11.800 5.77 1179.60 10.20
14.078 1179.10 182590 11.800 5.62 1176.80 10.40
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FLOOD CREST SUMMARY :
~--------------------

Cross Maximum Max imum Time To Maximum Flood Time To
Sect ion Stage FIO\ll Maximum FIO\ll Elention Flood
Locat ion Elevation Stage Ve loc ity Elevation
(mi) (ft HSU (cfs) (hr) (fUsee) (ft MSU (hI')

--------- --------- --------- --------- --------- --------- ---------
14.180 1176.16 182548 11.800 5.91 1174.00 10.40
14.353 1171. 94 182379 11.800 5.06 1170.00 10.40
14.527 1167.14 182198 11.800 5.44 1166.00 10.60
14.700 1163.52 181858 11.800 4.05 1162.00 10.60
15.210 1155.34 181130 12.000 4.25 1154.00 10.80
15.532 1149.38 181170 12.025 4.56 1148.00 11.00
15.855 1143.78 180822 12.112 4.38 1142.00 11.00
16.177 1137.61 180770 12.156 5.06 1136.00 11.20
16.500 1132.45 180585 12.200 4.34 1130.00 11.20
16.812 1128.39 179971 12.200 4.43 1126.00 11.20
17.125 1124.39 178711 12.400 4.43 1122.00 11.40
17.437 1120.15 178756 12.400 4.73 1118.00 11.40
17.750 1116.87 178064 12.500 3.99 1114.00 11.60
18.150 1113.70 176952 12.600 4.13 1110.00 11.60
18.550 1110.58 175937 12.700 4.31 1106.00 11.80
18.795 1108.60 175388 12.700 4.37 1104.00 11.80
1'1.040 1106.15 174689 12.800 4.89 1102.00 11.80
19.160 1104.87 174298 12.800 4.93 1100.25 12.00

.9.280 1103.73 173974 12.800 4.89 1098.50 12.00
9.400 1102.72 173429 12.800 4.80 1096.75 12.00

19.520 1101.78 172703 13.000 4.79 1095.00 12.00
19.785 1099.62 170658 13.000 5.14 1092.50 12.00
20.050 1097.28 170036 13.000 5.53 1090.00 12.00
20.220 ·1095.89 168946 13.200 5.54 1088.00 12.00
20.390 1094.55 167340 13.200 5.61 1086.00 12.11

·20.560 1093.19 165993 13.200 5.82 1084.00 12.11
20.730 1091.76 165558 13.200 6.28 1082.00 12.16
20.840 1090.90 165159 13.200 6.31 1080.67 12.20
20.950 1090.00 164626 13.400 6.31 1079.33 12.20
21.060 1089.04 163962 13.400 6.25 1078.00 12.40
21.170 1087.94 163093 13.400 6.27 1076.67 12.40
21.280 1086.53 162221 13.400 6.55 1075.33 12.40
21.390 1084.51 162240 13.400 7.76 1074.00 12.40
21.492 1082.86 162132 13.400 7.49 1073.08 12.40
21.593 1081.42 162053 13.400 7.18 1072.15 12.40
21.695 1080.06 162006 13.400 6.91 1071.23 12.40
21. 796 1078.76 161935 H.400 6.66 1070.31 12.40
21.898 1077.50 161831 13.400 6.43 1069.38 12.40
21. 999 1076.28 161672 13.400 6.22 1068.46 12.40
22.101 1075.09 161443 13.400 6.03 1067.54 12.40
22.202 1073.95 161107 13.600 5.84 1066.62 12.50
22.304 1072 .84 160633 13.600 5.65 1065.69 12.50
22.405 10?1. 79 160553 13.600 5.45 1064.77 12.50
22.507 1070.79 160555 13.600 5.22 1063.85 12.60

•.608 1069.88 160188 13.600 4.94 1062.92 12.60
. 'j 71- 1069.09 159777 13.600 4.57 1062.00 12.60." u

22.819 1068.28 159448 13.800 4.56 1060.89 12.70
22.928 1067.52 158916 13.800 4.59 1059.78 12.70
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FLOOD CREST SUNNARY :
~--------------------

Cross Max imum Max imurn Time To Maximum Flood Time To
Sect ion stage Flow Max illlum Flow Elevation Flood
Location Elevation Stage Velocity Elevation
(Ill i) (ft MSU (cfs) (hr) (fUsed (ft MSU (hr)
--------- --------- --------- --------- --------- --------- ---------

23.037 1066.78 158456 13.800 4.75 1058.67 12.70
23.146 1066.05 158085 13.800 4.85 1057.56 12.80
23.254 1065.33 157480 13.800 4.81 1056.44 12.80
23.363 1064.61 156856 13.800 4.62 1055.33 12.80
23.472 1063.88 157071 13.800 4.60 1054.22 13.00
23.581 1063.11 157130 13.800 4.69 1053.11 13.00
23.690 1062.26 156957 13.800 4.85 1052.00 13.00
23.807 1061. 28 156427 14.000 4.80 1050,75 13.00
23.925 1060.26 155506 14.000 4.80 1049.50 13.00
24.042 1059.15 155171 14.000 4.98 1048.25 13.00
24.160 1057.83 155360 14.000 5.35 1047.00 13.00
24.266 1056,57 155298 14.000 5.41 966.46 ,00
24.372 1055.31 154979 14.000 5.48 885.92 .00
24.478 1054.07 154512 14.000 5.57 805.39 .00
24.585 1052.83 153961 14.000 5.65 724.85 .00
24.691 1051.63 153392 14.200 5.74 644.31 .00
24.797 1050.44 153135 14.200 5.84 563.77 .00
24.903 1049.27 153152 14.200 5.94 483.23 .00

••009 1048.10 153076 14.200 6.05 402.69 .00
. 5.115 1046.94 152952 14.200 6. I7 322.16 .00

25.222 1045.75 152812 14.200 6.32 241.62 .00
25.328 1044.51 152672 14.200 6.55 161,08 .00
25.434 1043.13 152594 14.200 6.97 80.54 .00
25.540 1041.41 152482 14.200 7.83 .00 .00
25.645 1039.69 152331 14.200 7.91 .00 .00
25.749 1037.97 152236 14.200 7.99 .00 .00
25.854 1036.22 152092 14.200 8.06 .00 .00
25.958 1034.46 151806 14.400 8.15 .00 .00
26.063 1032,71 151362 14.400 8.24 .00 .00
26.167 1030,94 151553 14.400 8.34 .00 .00
26.272 1029.15 151677 14.400 8.44 .00 .00
26.376 1027.36 151715 14.400 B.52 .00 .00
26.481 1025.57 151650 14.400 8.58 .00 .00
26.585 1023.80 151622 14.400 8.60 .00 .00
26.690 1022.17 151362 14.400 8.47 .00 .00
26.800 1020.50 150791 14.600 8.49 .00 .00
26.910 1018.83 150352 14.600 8.55 .00 .00
27.020 1017,15 150003 14.600 8.59 .00 .00
27.130 1015.47 149537 14.600 8.60 .00 .00
27.240 1013.79 149227 14.600 8.67 .00 .00
27.350 1012.07 149285 14.600 8.75 .00 .00
27.460 1010.28 149451 14.600 8.85 .00 .00
27.570 1008.26 149542 14.600 9.20 .00 .00
27.806 1003.90 148971 14.600 8.98 .00 .00

••042 999.51 147506 14.800 8.76 .00 .00
8.278 995.06 147838 14.800 8,49 ,00 .00

28.514 990.42 147309 14.800 8.43 .00 .00
28.750 986.20 145528 15.000 7.84 .00 .00
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PROJECT TITLE : HGFRS--EAST BREACH (13-88)
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FLOOD CREST SI.ffiARY :
~--------------------

Cr·oss Max irnum Maximum Time To Max imurn Flood Time To
Section Stage Flow Maximum Flow Elevation Flood
Location Elevation Stage Ve loe ity Elevation
(m i) (ft MSU (cfs) (hr) (ft/see) (ft MSU (hr)
--------- --------- --------- --------- --------- --------- ---------

28.859 984.24 145801 15.000 7.97 .00 .00
28.967 982.15 145927 15.000 8.14 .00 .00
29.076 979.97 145894 15.000 8.26 .00 .00
29.185 977 .68 145478 15.000 8.25 .00 .00
29.294 975.36 144593 15.200 8.10 .00 .00
29.402 972.99 143370 15.200 7.95 .00 .00
29.511 970.68 143400 15.200 7.75 .00 .00
29.620 968.32 143093 15.200 7.66 .00 .00
29.740 966.57 142597 15.200 7.60 .00 .00
29.860 964.76 142072 15.200 7.56 .00 .00
29.980 962.90 141716 15.200 7.52 .00 .00
30.100 961.03 141400 15.200 7.42 .00 .00

~

~
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CIJ1PUTED WATER SURFACE ELEVATIIJ4S AT REQUESTED
~TATI~~S WHERE HYDROGRAPHS ARE PLOTTED :

-----------------------------------------------

Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Step Time Water Water Water Water Water Water
Count Sur' face Surface Surface Surface Sur' face Sur'face

Elevation Elevation Elevation Elevation Elevation Elevation
K TTP(K) YC(K,l) YC(K,2) YC(K,3) YC(K,4) YC(K,5) YC(K,6)

(hr) (ft MSU (ft HSU (ft I1SU (ft MSU (ft I1SU (ft I1SU
--------- --------- --------- --------- --------- --------- --------- ---------

.000 1406.95 1199.60 1151. 58 1092.11 1046.17 957.64
2 .200 1407.07 1199.60 1151.58 1092.11 1046.17 957.64
3 .400 1407.20 1199.60 1151.58 1092.11 1046.17 957.64
4 .600 1407.34 1199.60 1151.58 1092.11 1046.17 957.64
5 .800 1407.49 1199.60 1151.58 1092.11 1046.17 957.64
6 1.000 1407.64 1199.60 1151.58 1092.11 1046.17 957.64
7 1.200 1407.80 1199.60 1151.58 1092.11 1046.17 957.64
8 1.400 1407,96 1199.60 1151.58 1092 .11 1046.17 957.64
9 1.600 1408.13 1199.60 1151.58 1092.11 1046.17 957.64

10 1.800 1408.29 1199.60 1151.58 1092.11 1046.17 957.64
11 2.000 1408.46 1199.61 1151.58 1092.11 1046.17 957.64
12 2.200 1408.63 1199.61 1151.58 1092.11 1046.17 957.64
13 2.400 1408.82 1199.61 1151.58 1092.11 1046.17 957.64
14 2.600 1409,00 1199.61 1151.58 1092 .11 1046.17 957.64
15 2.800 1409.20 1199.61 1151.58 1092.11 1046.17 957.64

• 16 3.000 1409.40 1199.61 1151.58 1092.11 1046.17 957.64
17 3.200 1409.60 1199.61 1151.58 1092.11 1046.17 957.64
18 3.400 1409.82 1199.61 1151.58 1092.11 1046.17 957.64
19 3.600 1410.03 1199.61 1151.58 1092.11 1046.17 957.64
20 3.800 1410,25 1199.62 1151.58 1092 .11 1046.17 957.64
21 4.000 1410.48 1199.63 1151.58 1092.11 1046.17 957.64
22 4.200 1410.71 1199.66 1151.58 1092 .11 1046.17 957.64
23 4.400 1410.95 1199.69 1151.58 1092.11 1046.17 957.64
24 4.600 1411.20 1199.73 1151.58 1092.11 1046.17 957.64
25 4.800 1411.45 1199.77 1151.58 1092.11 1046.17 957.64
26 5.000 1411.71 1199.80 1151.58 1092.11 1046.17 957.64
27 5.200 1411.97 1199.84 1151.58 1092.11 1046.17 957.64
28 5.400 1412.23 1199.88 1151.58 1092.11 1046.17 957.64
29 5.600 1412.50 1199.92 1151.58 1092.11 1046.17 957.64
30 5.800 1412.78 1199.95 1151.58 1092.11 1046.17 957.64
31 6.000 1413.06 1200.00 1151.58 1092.11 1046.17 957.64
32 6.200 1413.34 1200.03 1151.59 1092 .11 1046.17 957.64
33 6.400 1413.63 1200.06 1151.61 1092.11 1046.17 957.64
34 6.600 1413.94 12GG.l0 1151.64 1092.11 1046.17 957.64
35 6.800 1414.25 1200.12 1151.68 1092.11 1046.17 957.64
36 7.000 1414.56 1200.15 1151.72 1092.11 1046.17 957.64
37 7.200 1414.88 1200.18 1151.78 1092.11 1046.17 957.64
38 7.400 1415.21 1200.22 1151.83 1092.11 1046.17 957.64
39 7.600 1415.55 1200.25 1151.89 1092.11 1046.17 957.64
40 7.800 1415.89 1200.29 1151.95 1092 .11 1046.17 957.64
41 8.000 1416.23 1200.32 1151.99 1092 .11 1046.17 957.64

• 42 8.200 1416.56 1200.36 1152.03 1092.11 1046.17 957.64
43 8.400 1416.87 1200.39 1152.07 1092.11 1046.17 957.64
44 8.600 1417.16 1200.43 1152.11 1092.11 1046.17 957.64
45 8.800 1417.41 1200.46 1152.15 1092.11 1046.17 957.64
46 9.000 1417.62 1200.49 1152.19 1092.11 1046.17 957.64
47 9.200 1417.75 1200.53 1152.22 1092.11 1046.17 957.64
48 9.400 1417.76 1200.60 1152.26 1092.11 1046.17 957.64
49 9.600 1417.64 1200.80 1152.29 1092.11 1046.17 957.64
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•
Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Time Water Water Water Water Water Water

nt Surface Surface Surface Surface Surface Surface
Elevation Elevation Elevation Elevation Elevation Elevation

K TTP(K) YC(K,l) YC(K,2) YC(K,3) YC(K,4) YC(K,5) YC(K,6)
(hd (ft NSU (ft NSU (ft NSU (ft NSU Ut NSU (ft NSU

--------- --------- --------- --------- --------- --------- --------- ---------
50 9.800 1417 .35 1201.20 1152.32 1092.11 1046.17 957.64
51 10.000 1416.81 1201.76 1152.36 1092 .11 1046.17 957.64
5') 10.200 1416.01 1202.33 1152.43 1092.11 1046.17 957.64. ~
53 10.400 1415.02 1202.85 1152.67 1092 .11 1046.17 957.64
54 10.600 1413.82 1203.24 1153.27 1092.12 1046.17 957.64
55 10.800 1412.39 1203.45 1154.16 1092.14 1046.17 957.64
56 11.000 1410.70 1203.58 1154.75 1092.16 1046.17 957.64
"'~ 11.200 1408.68 1203.72 1155.00 1092.21 1046 .17 957,64oj.'

58 11.400 1406.22 1203.81 1155.14 1092.53 1046.17 957.64
59 11.600 1403,06 1203.85 1155.25 1093.12 1046.17 957.64
60 11. 800 1398.40 1203.82 1155.32 1094.31 1046.17 957.64
61 12.000 1389.35 1203.62 1155.34 1097.54 1046.17 957.64
62 12.025 1384.51 1203.59 1155.34 1097.94 1046.17 957.65
63 12.112 1377.28 1203.42 1155.32 1099.08 1046.17 957.64
64 12.156 1380.51 1203.31 1155.31 1099.56 1046.17 957.64
65 12.200 1380.34 1203.20 1155.28 1099.97 1046.17 957.64
66 12.400 1380.24 1202.53 1155.07 1101.04 1046.17 957.64
67 12.500 1380.18 1202.13 1154.91 11 01.32 1046.17 957.64

• 68 12.600 1380.13 1201.68 1154.73 1101.52 1046.17 957.64
69 12.700 1380.08 1201. 24 1154.53 1101.67 1046.17 957.64
70 12.800 1380.02 1200.90 1154.33 1101.76 1046.18 957.64
71 13.000 1379.91 1200.47 1153.94 1101.78 1049.04 957.64
72 13.200 1379.89 1200.34 1153.54 1101.58 1053.76 957.64
73 13.400 1379.91 1200.40 1153.19 1101.18 1056.43 957.64
74 13.600 1379.90 1200.45 1152.89 1100.63 1057.46 957.64
75 13.800 1379.90 1200.42 1152.65 1099.99 1057.73 957.67
76 14.000 1379.90 1200.39 1152.47 1099.30 1057.83 958.66
77 14.200 1379.90 1200.40 1152.36 1098.62 1057.73 961.81
78 14.400 1379.90 1200.40 1152.32 1098.05 1057.51 964.58
79 14.600 1379.90 1200.39 1152.32 1097.61 1057.19 966.28
80 14.BOO 1379.90 1200.40 1152.33 1097.23 1056.80 967.49
81 15.000 1379.90 1200.40 1152.32 1096.88 1056.38 968.12
82 15.200 1379.90 1200.40 1152.30 1096.54 1055.95 968.32
83 15.400 1379.90 1200.40 1152.30 1096.20 1055.48 968.25
84 15.600 1379.90 1200.40 1152.30 1095.88 1054.99 968.02
85 15.800 1379.90 1200.40 1152.30 1095.57 1054.50 967.67

•
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COMPUTED DISCHARGES AT REQUESTED
~STATIONS WHERE HYDROGRAPHS ARE PLOTTED :

----------------------------------------

Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Step Time Discharge Discharge Discharge Discharge Discharge Discharge
Count
K TTP(K) GC(K,i) QC(K,2) GC(K,3} GC(K,4} GC(K,S} GC(K,6}

(hr) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3)
--------- --------- --------- --------- --------- --------- --------- ---------

1 .000 1.00 1.00 1.00 1.01 1.00 1.00
2 .200 1.00 1.00 1.00 1.00 1.00 1.00
3 .400 LOO 1.00 1.00 1.01 1.00 1.00
4 .600 1.00 1.00 1.00 . 1.01 1.00 1.00
5 .800 1.00 1.00 1.00 1. 01 1.00 1.00
6 1.000 1.00 1.01 1.00 1.01 1.00 1.00
7 1.200 1.00 1.01 1.00 1.01 1.00 1.00
8 1.400 1.00 1.01 1.00 1.01 1.00 1.00
9 1.600 1.00 1.01 1.00 1.01 1.00 1.00

10 1. 800 1.00 1.01 1.00 1.01 1.00 1.00
11 2.000 1.05 1.01 1.00 1.01 1.00 1.00
12 2.200 1.19 1.01 1.00 1.01 1.00 1.00
13 2.400 1.34 1.01 1.00 1.01 1.00 1.00
14 2.600 1.49 1.01 1.00 1.01 1.00 1.00
15 2.800 1.64 1.01 1.00 1.01 1.00 1.00

• 16 3.000 1.80 1.01 1.00 1.01 1.00 1.00
17 3.200 1.97 1.01 1.00 1.01 1.00 1.00
18 3.400 2.16 1.02 1.00 1. 01 1.00 1.00
19 3.600 2.36 1.03 1.01 1.01 1.00 1.00
20 3.800 2.57 1.06 1.01 1.01 1.00 1.00
21 4.000 2.78 1.13 1.01 1.01 1.00 1.00
22 4.200 3.00 1.26 1.01 1.01 1.00 1.00
23 4.400 3.22 1.44 1.01 1.01 1.01 1.00
24 4.600 3.51 1.66 1.01 1.01 1.01 1.00
25 4.800 3.85 1. 90 1.01 1.01 1.01 1.00
26 5.000 4.20 2.16 1.01 1.01 1.01 1.00
?~ 5.200 4.55 2.44 1.00 1.01 1.01 1.00.1

28 5.400 4.91 2.74 1.00 1.01 1.01 1.00
29 5.600 5.27 3.05 1.00 1.01 1.01 1.00
30 5.800 5.64 3.40 1.00 1.01 1.01 1.00
31 6.000 6.02 3.81 1.01 1.01 1.01 1.00
32 6.200 6.40 4.26 1.07 1.01 l.01 1.00
33 6.400 6.87 4.70 1.20 1.01 1.01 1.00
34 6.600 7.39 5.12 1.41 1.01 1.01 1.00
35 6.800 7.92 5.54 1.67 1.01 1.01 1.00
36 7.000 8.47 5.97 2.00 1.01 1.01 1.00
37 7.200 9.02 6.43 2.45 1.01 1.01 1.00
38 7.400 9.59 6.94 3.01 1.01 1.01 1.00
39 7.600 10.16 7.50 3.65 1.01 1.01 1.01
40 7.800 10.75 8.10 4.30 1.01 1.01 1.01
41 8.000 11.34 8.72 4.89 1.01 1.01 1.01

• 42 8.200 11.88 9.33 5.55 1.01 1.01 1.01
43 8.400 12.32 9.95 6.17 1.01 1.01 1.01
44 8.600 12.73 10.58 6.80 1.01 1.01 1.01
45 8.800 14.86 11 .19 7.46 1.0i 1.01 1.01
46 9.000 20.47 11.80 8.15 1.01 1.01 1.01
47 9.200 29.53 12.56 8.86 1.01 1.01 1.01
48 9.400 41.94 14.20 9.56 1.01 1.01 1.01
49 9.600 57.33 18.77 10.26 1.01 1.01 1.01
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Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6

.~t
Time Discharge Discharge Discharge Discharge Discharge Discharge

K TTP(K) QC(K,1) QC(K,2) QC(K,3) Q((K,4) QC(K,5) GC(K,6)
(hr) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3)

--------- --------- --------- --------- --------- --------- --------- ---------
50 9.800 75.64 29.54 10.95 1.01 1.01 1.01
51 10.000 111.45 47.98 11.77 1.01 1.01 1.01
52 10.200 126.87 73.13 13.56 1.01 1.01 1.01
53 10.400 141.64 103.52 20.30 1.01 1.01 1.01
54 10.600 155.10 131.01 42.41 1.03 1.01 1.01
55 10.800 166.97 147.10 86.78 1.08 1.01 1.01
56 11.000 176.40 158.70 128.89 1.13 1.01 1.01
57 11. 200 182.79 171.15 149.61 1.30 1.01 1.01
58 11.400 185.61 179.41 162.29 2.47 1.01 1.01
59 11,600 180.29 183.54 172.43 5.24 1.01 1.01
60 11.800 145.58 180.70 179 .66 14.10 1.01 1.01
61 12.000 66.74 161.83 181.13 63.65 1.01 1.01
62 12.025 34.42 158.42 180.89 73.55 1.01 1.01
63 12.H2 3.50 143.89 178.84 104.98 1.01 1.01
64 12.156 12.25 135.26 177 .04 116.9:1 1.01 1.01
65 12.200 11.59 126.16 174.54 126.33 1.01 1.01
66 12.400 11.24 82.43 152.95 153.83 1.01 1.01
67 12.500 11. 01 61.41 138.49 161.64 1.01 1.01
68 12.600 10.83 43.32 123.26 167.18 1.01 1.01
69 12.700 10.63 29.61 107.96 170.82 1.01 1.01• 70 12.800 10.43 20.46 93.11 172.70 1.01 1.01
71 13.000 10.04 11.34 68.92 170.36 10.48 1.01
72 13.200 9.97 9.01 51.08 160.33 55.11 1.01
73 13.400 10,02 10.14 36.44 144.39 114.29 1.01
74 13.600 9.99 11.10 25.94 125.77 143.44 1.01
75 13.800 10,01 10.39 18.54 107.19 153.15 1.05
76 14.000 9.99 9.86 13.72 90.37 155.36 3.10
77 14.200 10.00 10.01 11.12 74.79 150.16 20.86
78 14.400 10.00 10.03 10.24 61.29 140.87 58.58
79 14.600 10,00 9.97 10.33 51.90 128.14 96.32
80 14.800 10.00 10.01 10.48 44.72 114.04 126.20
81 15.000 10.00 10.01 10.30 38.73 99.55 140.13
82 15.200 10.00 9.99 10.05 33.65 86.03 143.09
83 15.400 10.00 10.00 9.98 29.06 74.32 139.20
84 15.600 10.00 10.00 10.01 25.21 63.93 130.81
135 15.800 10,00 10.00 10.00 22.01 55.14 120.30

END OF OUTPUT

•
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; :3't4 ,UG 2500 .0 10400 .0 •'J ,OOll(! .0 .0000 1.0000
1:396.00 3"3:1U .t.! .040U 11 .0 .0000 .0 .0000 i .OOOG1',.1

13',t8 I 00 42tlO .0 ,D400 .0 .0 10000 .0 1000D ,0000
1409.00 4250 10 .040u .0 .0 .00uO f! •ij!jOO j .0000I\.:

1420.00 4300.0 .0400 .0 IU .!JuOO .Li .OOOU J •i)OOO

•



80SS ~~BRK version 2.00
PROJECT TITLE : HGFRS--MIDDLE BREACH (13-8S)
PROJECT NuMBER: FILE: HQMID4.DBK

~ROSS-SECTION NUMBER: 2

Cr-c:;.;-Sectlon Location C~S(j), mi)

DOi.Iif'r3TRE.4M REACH Nlt1BER: 2

PAGE 8

2/13/1991

81050

,OOl}

.DOu

-.500

CRO%-SECTl 111 Hpj REACH OESeR] Pi 1ON :

•
,l.!

- .. :. M~3L)

E!evation Channel
Top
Iii! dth
P'~i Ii T·,
loot ...• , ", ~ ...'

Ch'1nn~ ! Ston.ge Let t Left Ri gt, t Pi !~n t 1eM P.jth
f1ann ! ng T op Top F'lann i ng i op Mann ! fig SI nuosl t '·C

I ~ '0/

n ,Ii! dtt: ~IJ 1dtl! ii il) ! dt~l :1 Coeoff
CM(K ] ) 8SS(K, I ) BSL(K, ! ) (j1L Ii 1 BSR':K, I ! CMR{K 1 SNUK i ,

I '.. .- , ,j ,
;" tt .J +t) ( tt

i :':::::;6 nil 'j .0 ,0400 .0 to .0000 ,0 CiDUn 11000011.".'

1388 00 dOO .U .0400 .0 rt .0000 •U .llO00 1,uOOG
.i :390 ,GO 2':'00 .0 .0400 .0 .0 .0000 0 0000 ..OOuO

.-,,-,,', ,UO 3:350 .0 •CHOU .0 .0 .0000 .0 ,OOGD 1,uOOO; .::; i..;:94 :)0 4200 .0 .J~UU .0 .0 .0000 .0 nooo •C!OOO1 .
14D: IOU 8100 U .0400 .0 .'0 .0000 .0 .0000 I .0000
; 41 ,5,1)0 12000 .0 .0400 .0 0 .0000 ;) ,0000 1,0000

•



BOSS UAMBRK verSion 2.00
PROJECT TITLE : HQFRS--M1DDLE BREACH (13-88)
PROjECT Nl~BER : FILE: HGMID4.DBK

PAGE 9

2i 13/1 '1'11

3

Cross-S~ction Location (XS(I), ml)

I ~)OO

.000

-.500

CROSS-SECTl C~i and REACH DESCR! PT lUN :

Eievat on Channei
Top

C~j anne ! S~Gr.~g!? Left Let t Ri gIlt Pi ght F1 (I.,V Path
!iann r,r, Top Top Mann I ng Top tHnn I fig Si nUOSi ty

"~
;

n ;.-J .oo(ti-. iii i lj th n !"/i dtrf n (oeffi '..i =.li

CMI~K j ) BSS(K, 8Qi f Ii j } C"ML\ KI ! ) BSR{K 1,} U1R(k ,1 SNUK j )
I I •.~ "'I ! I

: t t ) 1: tt ) ". f t )

:359,00 210 .:j500 ,0 , ;) .0000 ~O ,Doon I uOD:J
13050 ,00 '1uo 1: .05ULi .0 .0 .LiOOO .0 ,UOLiO l .ODGOI ~,

1:3t:2 I 00 1700 10 ,0500 IU 10 .0000 .0 .0000 ,
1 (!uDO•

13054.00 2500,0 ,0500 .0 10 .0000 C' .0000 1,0000IV

1:3,56,00 5100.0 .0400 10 10 10000 .u .00% ,0000
1368100 77Du 10 .u400 .0 .0 ,0000 10 .GODO ; .0000l

1372.00 13000.0 ,0400 ,0 10 ,0000 ID II}OOO 110UOO

•



BuSS C~8RK verSion 21DO
PROJECT TITLE ; HQFRS--MIDDLE BREACH (13-88)
PROJECT NUMBER: FILE: HQMID4.DBK

Cross-Section Location (XS(!), ml)

D~JiSTREAM REACH N~1BER: 4

PAGE 10

2./13/1991

,uOU

.(100

Re~ch Contraction-ExpaGS1Qn CoefficIent \FKC) -,5uO

CROSS-SECTI~j and REACH DESCRIPT!lY,j :

Elevation Channel
Top
Wi dti":• "1'"

NSL)
~'':: .. t( j ';
~~'''' .,
(ft)

Manning

;..::,. rrf·:Z rll:l
'-""" ,.~.

TOp

fA I dth
BSS(K,1)

f,:)p
Wldttl

8SUK , l.i
{ f t )

L~ft

Wi ,jtrl

8~R(,K, I
(ttl

R! grit
Mann! ng

FIe,,.! Path
S!nUDS! ty
Co~++,

Ii] 'f. 00 ; f( ,050u ,0 .0 .00(n) .0 ,uOOO 1.0000.:. I l_~

1320.00 140u I U .1)500 III .U .0000 rU .ljuDu .uUiJU

1322 ,00 2475.0 r 0500 .0 .0 .0000 t, .0000 1,0000II.(

1324,00 3550.0 .0500 10 .0 ,0000 .0 .0000 1.OOUO
1326.00 4925.0 ,0400 .0 .0 .0000 .0 ,0000 .0000
132E:,LiU 6:300,0 .0400 .0 .U .0000 .n .0000 , .0000•
13:32,00 10000 10 .0400 ,0 ,0 ,0000 .0 .0000 , .uaOG

•



BOSS C~BRK verSion 2.00
PROJECT TITLE : HQFRS--MIDDLE 8REACH (13-88)
PROJECT NL~BER : FILE: HQMID4.DBK

~:RUSS-SECTION NUMBER: 5

Cross-Section Location (XS(!), mi)

Flooding Elevatlon (FSTG(!J J ft MSL)

Initial water Surface E1evation (YD, ft MSL)

DOi.<JNSTREAM REACH NUMBER: 5

PAGE 11

2/13/1Y't1

10.530

.000

.000

Rea(h Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpoiated Cross-Sections (DXM, ml) .100

CROSS-SECTION and REACH DESCRIPTIC~ :

Elevation Channei
Top

e [l".'
'" MSU

83 ';K,1)
\ttl

Channel
Mannin9
n
CM(K,i)

Storage
Top
il! lI:lth
8SS(K,I)

Left
Top
iii I dth
8SLdi" j)

{ft)

Left
Mann i og
r:
cr'lL( K,])

Right
Top
Width
B3R( KI j)

(tt)

Right
Manning

F1Q1,~ Path
Sinuos i ty
Coeft.
SNUK,I.J

1279.00 2.0 .0500 .0 .U .0000 .U .GuuO 1.0000
1280.00 1000.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1282.00 3450.0 .0500 " .0 .0000 .0 .0000 1.0000dJ

1284.00 5900.0 .0500 .0 .0 .0000 .0 .0DuO 1.0000
1286.iW 7325.0 .1j400 .0 .0 .0000 .0 .0000 1.0000
1288.00 8750.0 .tHOG .0 .0 .0000 .0 .0000 1.1)000
12'12.00 9850.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS G~8RK version 2.00
PROJECT TiTLE : HQFRS--MIDDLE BREACH (13-88)
PROJECT NUMBER : FILE: HGMiD4.DBK

•

1"\'" • ... ~~T'.... ~'l""-ER .r:u::,o-::ic:lt.ud ,~un!j : 6

Cross-Section Location (XS(]), mil

. FloOding Eiention (FSTG{J), ft MSU

in! tia! Water Surface Elevation (YO, ft MSL)

D~~~STREAM RERCH NUMBER: 6

PAGE 12

2.ii3/1991

11"m

,000

.000

Reach Contraction-Expansion Coefficient (FKC) ,000

Minimum Distance Between fnterpoiated Cross-Sections (DXM, mil ,lOU

CROSS-SECTill~ and REACH DESCRIPTIOti :

E1en t ! on Channel Channei Stor'age left Left Right Ri ght Fi Ol!l Path
Top Mann Ing Top Top Mann ing Top Mann I n9 SInuos Ity
Wt dth n Width tHtn n Wi dth n Coeft ,.'u BS(k., i) C"M(K,i! BSS( K, 1.1 BSUK, l.l CMUK,J} BSR(K,i! CMR': KI J) SNC(K,1)

i1SLj Itt) dU !~ f t) dO

12:39l00 2.0 ,0500 .0 ,0 ,0000 ,0 ,0000 1,0000
1240.00 lUOU,G .0500 .0 ,0 ,0000 .0 ,0000 1,0000
1242.00 2050.0 ,0500 ,0 .0 .0000 ,0 ,OOOU 1,0000
1244.00 3100,0 ,0500 ,0 ,0 .0000 .0 ,OuOO 1.0000
1246,00 4'150,0 ,0400 ,0 ,0 ,0000 .0 ,0000 1,0000
1240t(fO 6800,0 ,040U .0 ,0 .0000 .0 .0000 1,0000
1252100 10600,0 ,0400 .0 .0 .0000 i' .0000 1.0000, u

•



BOSS C~8RK version 2.00
PROJECT TITLE : HGFRS--MIDDLE BREACH (13-83)
PROJECT NUMBER: FILE: HQMID4.DBK

Cross-Section Location (XS(l), mi)

Flooding Elevation (FSTG(I;, ft MSL;

Inl tlal Water Surface Elevation (YD, +t MSL;

D~~STREM1 REACH Nl~BER: 7

PAGE 13

2/13/1991

12.520

1222.000

.000

R~ach Contraction-Expansion CoeffiCient (FkC) .000

Minimum Distance 8etween Interpoiated Cross-Sections (D~~, mil .100

CROSS-SECT!~~ and REACH OESCRIPTIrni :

Eievation Channel Ch.;:nne 1 Storage Left Left Right Right Fi QI!I P:! th
Top Manning Top Top Manning Top Manning SinUOSity.,1) i.~ j Qth n i,,)1 dth \~idth n Wl,jth n Coeff.
880(,1) L~1< K, I} BSS(K,l) BSUK, Ii C,t-1UK,I) BSR(!! I j) Cl1P(!!, j) SNC(!!,})

\ .. MSU (f t) \ ttl dO (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1219.00 2.D .0500 .0 .0 .0000 .0 .0000 1.0000
1220.UO 1100.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1222.00 2'175.0 .0500 .U .0 .0000 .0 .0000 1.0000
1224.00 4B50.0 .0500 .0 .0 .0000 .0 .0000 1.0000
122:~= I CH) 5900.iJ .040 .0 .0 .0000 .0 .0000 1.0000
1228.00 6950.0 .040 .0 .0 .0000 .0 .0000 1.0000
1232.00 9300.0 .040 ,U " .0000 .0 .0000 1.0000.U

•



BOSS DAMBRK version 2.00
PROJECT TiTLE : HQFRS--MIDDLE BREACH (13-88)
PROJECT NUMBER: FILE: HGHID4.DBK

PAGE 14

2/13/1991

.ROSS-SECTION NlIMBER: 8 INTERSTATE 10

Cross-Section Location (XS(I), mil

Flooding Elevation (FSTu(]), ft MSLi

DQi,.JNSTREAM REACH NUMBER: 8

13,1,SO

12L!2.000

Reach Contractiixl-Expanslcn Coefficient (FKeJ ,000

Minimum Distance Between Interpolated Cross-Sections (OXM, rnl) ,300

CROSS-SECT]~~ and REACH DESCRIPTI~, :

Elevation Channel Channel Storage Left Left Right Right F1QI,tj Path
Top Manning lOP Top Manning Top Mann Ing Sinuosl ty

.~~L!
Wi dtJl n i,.)j dth Width n i,~ I dth n Coeft .
BS(K,l) Cf1(K,J) BSS( K, 1) BSUK,1) Cf1UK, 1) BSR( K, 1) CMR( k, J.j SNUK, 1)

itt} <ft) {ft) (tt)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
119'UO 2.0 ,0500 ,0 .0 .0000 ~ 0 ,0000 1.0000
1200.00 570D.0 ,0500 .0 .0 .0000 .0 .0000 1.0000
1202.00 7150.0 .0500 .0 10 .0000 .0 10000 1.0000
1204.00 8600,0 .0400 .0 .0 .0000 .U .0000 1.0000
1206.0,0 '1600.0 ,0400 ,0 .0 .0000 10 IGOOO 1.0000
1208.00 10600.0 .0400 .0 .0 .0000 .LI .0000 1.0000
1212,00 13400.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAMBRK version 2.00
PROJECT TITLE : HGFRS--MIOOLE BREACH (13-88)
PROJECT NUMBER: FILE: HGMID4.DBK

PAGE 15

2/13/1991

~CROSS-SECT]C~ NUMBER : 9 HOUSE FOltiDATl CNS

Cross-Section Location (XS(I), mil

Initial Water Surface Elevation (YO, ft MSL)

UCiWt-JSTREAM REACH NUt"IBER: 9

14 .180

1174.000

.000

Reach Contraction-Expan;ion Coefficient (FKCl .000

Minimum Distance Between Interpolated Cross-Sections (DXM, ml) .170

CROSS-SECT!(~ and REACH DESCRjPT]~i :

Elevation Channel
Top
Widthe ll Rl:;{iil";

,.,. ""'\Jtl\'.'

" MSU (ft)

Channel
Manning
n
;""M{ ii !l
~, ""!.""

'3torage
Top
Lvictth
8SS(!(,J)
;:. ft)

Left Left
Top Manning
Width n
BSL(K,I) CML(K,I)
(ttl

Right
Top
1,1i dtr:
BSR(K,])
( Hi

Right
M ""ann I ng
n

Flow Path
Sinuosl b'
Coeff .
SNC(I( I j)

1171,00 2,iJ .0500 .0 .0 .0000 .0 .0000 1,0000
1172,00 3750.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1174.00 6:j50.0 .0500 .0 .0 .0000 .0 .0000 1.0000
11/6.0D 9950.0 .0400 .0 .0 .0000 .0 .0000 1.0000
] 78 I !}i} 13575,0 .!HOO .0 .0 .0000 10 .0000 1.0000
1 BO.OO 17200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
! 82.00 20000.0 ,0400 .0 .0 .0000 .0 .0000 1.0000

~



BOSS VAMBRK version 2.00
PROJECT TITLE : HQFRS--MIDDLE BREACH (13-88)
PROJECT NUMBER: FILE: HQMID4.DBK

PAGE 16

2/13./1 991

~CROSS-SECTJ~~ NUMBER: 10 CORRAL AND SHEDS=1160 (+)

Cross-Section Location (XS(]), mil

Flooding Elevation (FSTGil), ft MSL)

Initial Water Sur~ace Elevation (YD, ft MSL)

DOi,o,lNSTREAM REACH NlJt18ER: 10

14.700

. 1162,000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mlJ .300

CROSS-SECTIIJ~ and REACH DESCRIPT]a~ :

El ella t Ion Channel Channel Stor·age Left Left Right Ri gh t Fl QI.!I Patll
Top Mann,ng Top Top Mann I ng iop Mann log ~3inuQs!t/

Width n t·! idth t41dth n 14i dth n Coeff I.r.. BS(K,]) CtHK,J) BSS( K, j,\ BSL~K,I) CML(K:,I :; BSRi K, j) CMRiK,J) SNUK,I)"i}

MSL) (f0 dO (ft) (to

1159.00 2.0 .0500 .0 .0 .0000 j' .uDOO 1.0000.-J

1160.00 8950,u .0500 .0 10 .0000 .0 .0000 1.0000
1162.00 11825.0 .0500 .0 ,0 .0000 .0 .0000 1.0000
1164.00 14700, U .0400 .0 .0 .0000 .0 .0000 1,0000
11.56.00 16950.0 .0400 .0 .0 10000 .:) .0000 1.0000
1168.00 19200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1170.0u 21000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

~



BOSS C~BRK verSIDn 2.00
PROJECT TITLE : HGFRS--M!DDlE BREACH (13-88)
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PAGE 17
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HOUSE ELE.=1152(+or-j

C~oss-Sect:on Location (XS(!), mil

initla! Wate~ Surface Elevation (YD, +t MSL)

D~J~STREM1 REACH NUMBER: 11

15.210

1154.000

.000

ReaCh Contraction-Expansion Coefficient (FKCl .000

Minimum Distance Between interpolated Cross-Sections (DXM, mi) .300

CROSS-SECT1L~ and REACH DESCRIPTll)i :

Elent i on Chann~l Channel Stor·.age Left Left Right Right Fl Q!,y Path
Top Mann I ng Top Top t1ann i ng Top Mann I ng Sinuosity
I,~ ioth n !,~i dth \~ I dth n iiJi dtn n Coetf ..,l) BS(i<;, 1) Cti(K,J) BSS(K,P BSU K,]) CMUK, J) BSR( K, l) CMRC~:, ]) SNC;K, ]}

1'4<; . (it) 00 dO (ft)" I ,~L.I

--------- --------- --------- --------- --------- --------- --------- --------- ---------
115LOO 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1152.00 9400.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1154.00 11 lOU cO .0500 .0 .0 .0000 .0 1;]000 1.0000
1156.00 14000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1158. O~ 16200,0 .0400 .0 10 .0000 .0 .0000 1. 0000
1160.00 8400.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1164.00 1300.u .0400 .0 .0 .0000 .0 .0000 i .0000

•



BOSS DAMBRK version 2.00
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PAGE 18

2/13/1991

HOUSE ElE.=1140(+or-)

Cross-Section Location (XS(!), mi)

FlOOding Elevation (FSTG(!)! ft MSL)

Initial Wat~r Surfac~ Elevation (YD, ft MSL)

DOlJ'~STREAM REACH NUMBER: 12

16.500

.Ouo

Minimum Distanc~ Between interpolated Gross-S~ctl0ns (DXM I ml) .300

CROSS-SECTI~~ and REACH DESCRlpTIC~ :

El~nt ion Channel Channel Stor-age Left Left Right Rignt F! 01,1/ Path
fop Mann iog Top Top Manning Top Mann ing SinUOS! ti

i,;,i l,jth n L~idth il! Idth n Width n Coeft .en BS(KIl) Cl1(K, I) 8SS(.~" 1) BSL(K,I) CMUK,1) BSR(K,J) CMR( K, I.l SN[(K! j)
J"-"

"t MSU ( t t.l ,; ft) dU Un
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1127 •;jO 2,0 .0500 .0 .0 .0000 .0 .0000 ! ,0000
i 128.00 5730.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1i:30.uO 8400.0 .05DO .0 .0 .0000 .0 .0000 1.0000
1132.00 11080.0 .0400 .0 sO .0000 .0 .0000 1.0000
1134.0;j 12455.0 ,(!400 .0 .0 .0000 .0 .0000 l,1I0UO
1136.00 13830.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1140.00 16830.u .0400 .0 "1 .0000 .0 .0000 1.0000.~

•



BOSS DAM8RK version 2.00
PROJECT TITLE : HQFRS--MJDDLE BREACH (13-88)
PROJECT NUMBER: FILE: HQMID4.DBK

.RO~~-"l:'~Tl"1I<.' •.IIIMBER· 1':i
;J • ",","'" ·,Ja-L· I .. U1~ l'CUri • w

Cross-Section Location (XS(I), mi)

Initial Water Surface Eievation (YD, ft MSL)

D~4STREq~ REACH NUMBER: l~

PAGE 19

2/13/1991

17,750

,000

Reach Contraction-Expansion CoeffiCient (FKC) ,000

Minimum Distance Between Interpolated Cross-Sections iOXM, mil .300

CROSS-SECT!1)j and REACH DESCRIPT IC~1 :

Ele;iation Channel Channe i Stc1r'age Left Left Right Right F1DIll Pa tr!
Top Mann I fig Top Top Manning Top Mann I ng S!iluosi ti
WI dh n l.~1 dth Iii idth n ill idth " Coeff.e]) BS(K,I) U'HK,l) 8SS'~ K, J) BSL\ K, J) CMUK, ]) BSRiK,lJ Cl1R(K,I) StK(i<, 1)

~L' ( f ~) (f t) (ft) (ft),\01 }

1i 11.00 2.0 .050!) .0 .0 .0000 .0 .0000 1, U!)OO
1112.00 6880.0 .0500 .0 fo .0000 .0 •UL~tJO 1.OOUO•u

1114.00 8185.0 ,0500 .0 .0 .0000 .0 .0000 1,OOlil}

1116. 00 9490.0 .0400 .U ,U .0000 .0 .0000 1.0000
1118.00 10725.0 ,0400 .0 .0 .0000 .0 .0000 1.0000
]120.00 11960.0 .0400 .0 I U .0000 .0 ,0000 1.0000
1124.00 13920.0 ,0400 '1 .0 ,0000 .0 .DOOO 1.0000....

•



BOSS DAMBRK ~ersion 2.00
PROJECT TITLE : HQFRS--MiOOLE 8REACH (13-88)
PROJECT NUMBER: FILE: HQMID4.DBK

~CROSS-SECTI!J4 NUMBER: 14 HOUSE ELE.=1110(+or-)

Cross-Section Location (XS(!l, mil

Flooclng Elevation (FSTG(l), +t MSL)

DCMNSTREAM REACH Nl~BER: 14

PAGE 20

2/13/1991

18.550

1106.000

.000

ReaCh Cont~action-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXt1, mil .100

CROSS-SECTIIJ~ and REACH DESCRiPTiON :

Elention Cr!anne i cr!anne j Storage Left Left Right Right Fi DllJ Path
fop Manning lOp Top Mann lng Top Manning Sinuosl ty

I,~ I dth n I,.) i 6th 1.4idth n Width n Coeft ..,1) 8Su~: J r) iJ1 1; r::,) I ) 8SS!:~~Jl) 8Su K, i) CMUK,J) BSR( K, j) Ct1R( K!]) SNU~:,n

',. t MSU Ut:! (. f t) (ttl dt)

1103,00 2,0 .0500 .0 .0 .0000 .0 ,0000 1.0000
11114.00 3930.0 tUSOu .0 .0 .0000 .0 .0000 1.0000
1106.00 5145.0 ,0500 ,0 .0 .0000 ,0 .0000 1.0000
1108.00 6370.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1112. (Hj 869010 .0400 .0 .0 .0000 IU .unOG 1.0000
1116.00 11280,0 .0400 .0 .0 .0000 .0 .0000 1.0000
1120.00 J:3160.0 .0400 .0 .0 .0000 ,", ,0000 1.0000IV

~
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PAGE 21
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~CROSS-SECTI~1 NUMBER: 15 HOUSE ELE.=1111(+or-)

Cross-S~ction Location (XS(])1 mii

~Ioodlng ~Ievatlon (FSTG(IJ, ft MSL)

initial Wat~r Surfac~ Elevation (YD, ft MSL)

D~~STREAM REACH NUMBER: 15

1102.000

.000

R~ach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Int~rpoiated Cross-Sections (DXM l mi) .100

CROSS-SECTla~ and REACH DESCRIPT!I}4 :

£1 e'Ja ti on Channel Channel ~Jtor-.:tge Left L~tt Ri gr: t Ri ght F1Cj,lj PaUl
Top Manning Top fop f1ann i ng lOp Mann ing SinUosity
!4 idth n !l! idth !4 idth n Width n Cne-ff,.,n BS{:K J 1) iJ1(K,Ii BSS(K I j} BSU K, l.! C11L ':. 1"=:. ~ 1) BSR<r~JI) Ct·1R(K, i! St~UK,n

!~C:i -'I (ft) (tt) (ttl l~ f t.1.. 'l ....~ ..

--------- --------- --------- --------- --------- --------- --------- --------- ---------
l09't .00 L,U .u500 ,., (1 .0000 .0 .0000 1.0000t fJ I'..'

1100.00 3360.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1102.DO 4820.0 .0500 .0 .0 .0000 ,0 .0000 1.0000
1104,00 6280.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1106.00 7580.0 .u400 '-1 " .0000 .0 .0000 ! .0000.U .U

! j 08.00 8880.0 .0400 .0 10 .0000 .0 .0000 j .0000
1112 I 00 11060.0 .0400 .0 .0 .0000 It) .0000 1,000D

~



BOSS DAMBRK verSion 2.00
PROJECT TITLE : HGFRS--MIDDlE BRSGCH (13-88)
PROJECT NUMBER: F!LE: HQM!D4.DBK

.ROSS-SECTION NltiBER: 16 HOUSE ELE.=1104-06dQr-)

Cross-SectIon LocatiQn (XS(!), ml)

Initial Water Surface Elevation (YD, ft MSL)

PAGE 22

2/13/1 '7'91

1?~520

i09J.uUO

,000

Reach CQntraction-ExpansiQn Coefficient (FKC) ,000

Minimum DIstance Between interpolated CrQss-Sectlons (DXM, ml) .200

CROSS-SECTJ~i and REACH DESCR!PTijl~ :

ElevatIon Channel Channel Storage left Left Right Ri ght Fl Ql,1/ Path
Top Mann ing Top Top Mann log Top Mann I ng Si nues it;;
!Ii lath n 1,41 dth :4; dth n Wi dtr, n Ceeft ,en BS(K,J) Ct1(K,l.i BSS(K,!) BSLi K, 1) Ct1LiK,l ) BSR(K, j} l1'1W:,J) SNUl<:,i)

I-'j '. (ft) (ft) (ft) \tt!I ~t.}

109110D 21v ,(501) .0 .0 .0000 .0 .0000 1,0000
1092~OO 1870.0 .0500 .0 .0 .0001) .0 .0000 i .0000
1094.00 2345z0 .0500 .0 .0 .0000 ,0 .0000 1.0000
]0'7'6.00 2820.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1098.00 41] 0.0 ,0400 .0 ,0 .0000 .0 ,0000 1.0000
1iU0 IU'O 5400.0 ,0400 .0 .U .0000 .0 ,l}(!OO i.OOOO
1104.00 7350~(i .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS C~BRK version 2.00
PROJECT TITLE : HGFRS--MIDDLE BRERCH (13-88)
PROJECT NUMBER: FILE: HGMI04.DBK

Cross-Section Location (XS(I), mi)

Flooding Eievatlon (FSTG(]J, ft MSL)

Ini tid! Water Surface Ele'Jatlon CiD, tt MSu

DOJ~STRE~1 REACH NUMBER: 17

PAGE 23

2/13/1991

20.uSO

1090.000

.(100

Reach Contraction-Expansion Coefficient (FKCj ,000

Minimum Distance Between Interpolated Cross-Sections WXf1, mil .170

CROSS-SECT!~~ and REACH DESCR!PT!~~ :

Elevat ion Channel Channel Stonge Left L~tt Right Right F1Q!4 Path
Top Mann I ng Tr,c, Top t·1ann I ng Top Manning SinUOSity

'~t'

IiJldth n Wi dth Width n !,~ i dth n Coeft .en BS(K,l.! CM(K,J) BSS( K,]) BSUK,iJ CMUK,IJ BSR'; K, j) iJ1R(K,!) SNUK, j)

: t::;L) (f t > ': f t j (f1) \tt)

1087.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1088.00 1750.0 ,0500 .0 .0 .0000 .0 .0000 1.0000
1090.00 2535.0 .050u .0 .0 .0000 .0 .0000 1.0000
10n.00 3320,0 .0500 .0 .0 .0000 .0 .0000 ! .0uuO
10~?6.00 4200.0 .0400 .0 ,0 .0000 .0 .0000 1.0000
1100.00 6100.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1104.00 12650.0 .0400 .0 .0 .0000 ,0 .0000 1.0000

•



BOSS DAMBRK version 2.00
PROJECT TITLE : HQFRS--MIDDLE BREACH (13-88)
PROJECT N~1BER : FILE: HQMID4.DBK

Cross-Section Location (XS(I), mil

flocding E!evatlon (FSTG(I), ft MSL)

Initial Wat~r Surface Elevation (YO, tt MSL)

DC\f.~STREAM RE~CH N~1BER: 18

PAGE 24

2/13/1991

20,730

1082,OuO

,000

Re.Eh Contr·actlon-Expan:.ion CoeffiCient (FKCl .000

Minimum Distance Between Interpoiateo Cross-Sections (DXM, mi) .200

CROSS-SECTION and REACH DESCRIPTION :

Ei e'Ja t I on Channei rhannei Star· age Left Left Right Right Fiow Path
Top Mann i ng Top Top Manning Tep f1ann ing Sinuosity
l,~ idth n !!-li dth i,vi dth n Width n Coeft •.,I} BS(K,Ji CM(K,I! BSS':K,I j BSUK,lJ CT1UK, j} BSR( K! 1.) CfiR(K, jj SNVK,I)

.... j '. dt.1 dO \tt} (tt):hL.!

1079.00 2.0 .0500 .0 i' ,01}00 ,e .0000 1.000t!.U

1080.00 1300.1] .0500 .0 .0 .0000 .0 .0000 1.OuOO
1082.00 1765,0 ,050u IU .0 .0000 .0 1000G 1.0000
1084.00 2230.0 .0500 .0 .0 .0000 .0 .0000 1.0000
:086.00 2465.0 .0400 .0 .0 .0000 ,0 .0000 110000
1088.00 2701l,u 10400 .0 .0 .0000 I' .0000 110000I'"
1091.00 4200.0 .0400 .0 .0 .0000 10 .0000 1.0000

•



80SS ~1BRK verSion 2.00
PROJECT TITLE : HGFRS--MIDDlE BREACH (13-88)
PROJECT NUMBER: FILE: HQMID4.D8K

• iiU-""·· "·I:'-·TII1I<.1 'JilNBI:R 10l.o, .. J.J:-~I-L tJI'f !l.. _ \: 1

Cross-Section Location (XS(I), mii

Flooding Elevation (FSTG(Ii, ft MSL)

Initial Water Surface Elevation (YD, ft MSli

DOt.4NSfREAf1 RE.<:1CH NLt1BER: 19

PAGE 25

2/13/1991

21,:390

1074.000

.000

Reach Contraction-Expansion Coefficient (FKC) ,voo

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .200

CROSS-SECTIIJi and REACH DESCRIPT!I)4 :

Eient ion Cnannel Channel Storage Lef t Left Right Ri ght F1QI,~ P':l ttl
Top Mann I ng Top Top Manning Top Manning SlnUoslty
!;Jidth n i"j idth i,'iidth n i,~ I dth n Coeft ..n BS(K,J) Cl"FK, j} BSS(K,l) BSL(K,I) CML<K ,I) BSR(K, j) CMR(K,J) SNW(, j)

,~-" , ( f t i UU \tti ( f U", !,':iU

1071.00 210 .0500 .0 10 .0000 .0 .0000 1.%00
1072.00 830,u .0500 .0 .U .0000 .0 .OUOO 1.0000
1074,00 jj65.0 ,0500 .0 ,0 .0000 .0 .0000 1.0000
1076,00 1250.0 .0400 .0 .D .0000 .0 .0000 1.0000
1080.iW 1820.0 .0400 .0 .0 .0000 r: .0000 1.00001:_'

1084.00 2/20.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1088.00 6720.u .0400 .0 .0 .0000 .0 .0000 1.0000

•



80SS DAMBRK version 2.00
PROJECT TITLE : HQFRS--MIDDLE BREACH (13-88)
PROJECT NUMBER: FILE: HQMID4.DBK

~ROSS-SECTION NUMBER: 20

Cross-Section Location (XS(]I, mil

Initial ~atef ~ufface Elevation (YD, tt MSL)

D(~t~STREAM RE4CH Nl~BER: 20

PAGE 26

2/13/1991

22.710

1062.0uO

.000

Reaer: Contraction-ExpansIon Coefficient (FKe) ,000

Minimum Distance Between Interpolated Cross-Sections (DXM, mil .100

CROSS-SECT!~i and REACH DESCRIPTl~i :

Elel.jat:on Channel CIHnne i Stor-age Left Lett Right Right
~. Pathi: C!.4

Top Manning Top Top Mann i ng Top Manning Sinuosi ty
i~ idtil n Wi dth Width n WI dtil n Coeff ..,l) BS(K,I) Ct'HK,I.i BSS(K,l) BSUK,1) ('MUK ,1> BSR( KI]) C'MR( K,]) SNC(K,J)

C:' , (ftj (f t) (ft) (ttlM'JL.'

1059.00 2.0 10500 .0 .0 .0000 .0 .DOOO 1.uuOO
1060.uO 690.U .0500 .0 .0 .OOUO .0 .0000 1.0000
1062.00 1140.0 .0500 .0 ,0 .0000 .0 .0000 i.OOOO
1064.00 4760.0 .0500 .0 .0 .0000 .0 .OOOU 1.0000
1066.00 5225.0 .0400 .0 .0 .0000 j- .0000 1.GOOO.u

1068.00 5' <iii '1 .0400 .U .0 .0000 .0 .0000 1.00000.· ~.u

1072.00 7540.0 .tHOU .0 .0 .0000 .0 .0000 1.0000

•



80SS DAMBRK ~erslon 2.00
PROJECT TITLE : HGFRS--MIDDLE BREACH (13-88)
PROJECT NL~BER : F!LE: H~1ID4.DBK

Cross-Section Location (XS(I), mil

.Fioooing Elevation iFSTG(!J I ft MSLi

Initial Water Surface Elevation (YD, ft MSLJ

D~t~STREAM REACH NUM8ER: 21

PAGE 27

2/1 ::V1991

1U52.UOO

.000

Reach Contractl~n-Expanslon Coefficient iFKC) .uOO

Minimum Distance Between Interpolated Cross-Sections (D~~! mlJ .100

CROSS-SECT!~~ and REqCH DESCR!PTI~i :

EIella t I on Channel Channel Stor·age Lett Left RI grit Ri gilt Fi Qlli Path
Top Manning Top Top Mann ing Top Manning SinUOSity
i~i dth n Wi dth Width n !!l1 dth n Coeft .ell 83d;,1 ) Uj(K,lJ 8SS': K,]) 8SUK, I) CMUK\ 1) aSR; K, j) CMR(K, !l SNCli(,] )

'"i1SLJ ( f t) :: f t:; (-it! (fO

1049.00 2.0 .0500 ,Ij .0 .0000 .0 .0000 1.0000
1050.00 200.0 .0500 .0 .0 .0000 .0 .0000 1.UOOO
iU52.00 92510 .0500 .0 .0 .0000 .0 .0000 1.0000
1054.00 1275.0 .0400 ;0 .0 .0000 .0 .0000 1.0000
1058.00 :3650.0 .0400 .0 .0 .0000 Ii) ,0000 1.0000
1062.00 5Y6i.) J 0 .0400 .0 .., .0000 .0 .0000 1.0000.u

1060.00 7520.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



80SS DAMBRK version 2.00
PROJECT TiTLE : HQFRS--MiDDLE BREACH (13-88)
PROJECT NUMBER: FILE: HQMID4.DBK

~RDSS-SECTl~~ NUMBER: 22 HOUSE ELE.=1051-58(+or-j

Cross-Section Location (XS(]), roi)

Flooding Elevation (FSTG(l), tt MSlj

In! tl~] ~~ater Sur'face Elevation (YD, ft MSU

O~~STREAM REACH N~18ER: 22

PAGE 28

2/13./i 991

241160

1047.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpoiated Cross-Sections (Dj~, ml) .100

CROSS-SECTIIJi and REACH DESCRIPTj~i :

E!ev.;.t Ion Channel Channel Stonge Left Left RIgilt Rigil t Fi GlA Path
Top f1ann Ing Top Top M . Top Mann ing SinUOSity"annlng
Wi dth n I,~ idth i4i dth n Width n CoeH.41.1) 8S(K,ii CM(~::, 1) BSS(K,L BSUK, j) CMUK,]) BSR(KJI) CMR;:K,]J SNUK, j)

! t f1SLi (ft) ittl (ftJ (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1044.00 40.0 .0500 .0 .0 .0000 I' .onUU 1. !JUljO.U

1046.00 500.0 .0500 .0 ,; .0000 .0 .0000 1.0000.U

1048.00 '180.0 .0500 .0 .ll .0000 .0 .0000 i .0000
1050.00 1235.0 .0500 .0 .0 .0000 .0 .OOOU LOUUO
1052.1}i] 1490.0 .0400 .0 .0 .0000 .0 .0000 1.UOOO
1056.00 4860.0 .0400 .0 .0 .0000 .0 .0000 1.0000
HoO .00 6290.0 .0400 .0 .0 .0000 ,v .0000 1.0000

•



BOSS DAMBRK version 2.00
PROJECT TITLE : HGFRS--MIDDLE BREACH (13-88)
PROJECT NUMBER: FILE: HGMID4.DBK

Cross-Section Location (XS(l), mil

Flooding Elevation (~STG(I), ft MSL)

lnitia 1 Water Surface Elevation (YD, ft MSL)

D~~iSTR(4M REACH N~i8ER.: 23

PAGE 29

2/13/1991

25.540

.000

Reach Contraction-Expansion Coefficient (FKC) .000

!'1iniffiurn DiHanc~ 8eh~een interpolated Cross-Sections (O:XM, mi) .2UO

CROSS-SECTI~i and RSqCH DESCRIPTI1}j :

Elent ion Channel Ch,annel Stor'age Left Lett Right Ri ght Fl c'W P.~th

Top Manning T Top f1ann I ng Top Mann I ng Sinuosl ty~ cp
i,~ I dth I!i I dth !,Ij I dth n Wlljth n Coed..1' BS(!<',J) Ci'H Yo;, 1) 8SS<.K,lJ BSuK,J) CMUK, J) BSR<.K,]) CMR\K,J..i S'NUK, Ii

" .I
, SU (ft) <ft) (tt) ': t t)

1026.00 20.0 .0500 .0 .0 .0000 .0 ,(iuno 1. 0000
1028.00 60.0 .o~oo .U .0 .0000 .0 .UUUli 1.0000
10:30.00 26U.0 .0500 .0 .0 .0000 .0 .0000 1. 0000
lO32JOu 915.(! .0500 .0 .0 .0000 .0 .0000 1.0000
10:34.00 1570.0 ,0500 .0 .0 .0000 .0 .0000 LOOOO
1038.00 2110.0 .0400 .0 .0 .0000 .0 .OOOU 1.000U
1044.00 3020.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAMBRK version 2.00
PROJECT TITLE : HQFRS--MIDOlE BREACH (13-88i
PROJECT NUMBER : FILE: HQMID4.DBK

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(]), +t MSL;

In: tiai !flater' Sur'hce Eie'.j.:l.tior: \'iO, tt MSU

Dlli~STREAM R£~CH N~1BER: 24

PAGE 30

2/13/1991

26.690

.000

.000

Reach Contraction-Expansion CoeffiCient zFKC! .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .200

CROSS-SECT]~~ and REACH DESCRIPTI~~ :

Eievat ion Channel Channel Storage Left Left Right RI ght Flow Path
Top Manning Top Top Manning Top Mann !ng Sinuosit/
ilJ I dth n wldHI Wi dth n Wi dth n CDeft ..;\ 8S'; K, l.i C1m,!) BO:;"'{~ 11 BSl( K, j} Cl1UK,l> BSR(K! !.l C!'1R( Ii. , l) SNU K, 1),Ii ~,) "', ...

M"·;' (ft) (ft) (ft) (fti(,X. .'

1004.00 50.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1008.00 280.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1012. uti 960.0 .0500 .0 .0 .0000 .0 .0000 ] .1)000
1014.00 11):30 .0 .. 0400 .0 .0 .0000 .0 .0000 1.0000
1016.00 ]] 00.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1020.iJO 2000.0 .0400 600.0 .0 ,0000 ,0 .0000 1,0000
1024.00 2100.0 .0400 1700.0 .0 .uooo .0 .0000 1.0000

•



BOSS OAMBRk version 2.00
PROJECT TiTLE : HQFRS--MIDDlE 8REACH (13-88)
PROJECT NUMBER: FILE: HQMID4.DBK

~'RUi0~_0~rTJi~'i "UMBER' ?~~'. J~ JC~, U! 11 ,._~

Cross-Section Location (X8(1), mil

Flooding Elevation (FSTG~l) I ft M8LJ

Initial Water Surface Elevation (YD, ft MSLJ

D~~STR£qM REACH N~18ER: 25

PAGE 31

27.570

.000

.000

Keach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between interpolated Cross-Sections (DXM, mlJ .200

CROSS-SECTl~~ and REACH DESCR1PT1~~ :

Elevation Channel Channel Stor·3.ge Lett Left Right RI grl t Flow Path
Top Mann ing Top Top Mann ing Top Manning SinuDsity
Width n Width Width n iN! dth n Coeft ..,1) BSu( Il.i CWK,l) BSS(~:Jl) BSU K, 1) eMU KI I:i BSR(k I j} C,11R(K, n SNUK,j)

M':l "j (ft} ( f t.1 l~ f t} (f t .I, •• "~!..,

--------- --------- --------- --------- --------- --------- --------- --------- ---------
'in.OO 270.0 .0500 .0 .0 .0000 .0 .0000 1.0000
9'14.00 370.0 .0500 .0 cO .0000 .0 .0000 1.0000
998,OD 755.0 .0500 .0 .0 .0000 In .0000 1.0000

1000.00 1040.0 .0500 .0 .0 .0000 .0 ,0000 1.0000
1004.0il 1:300.0 .u400 .0 ,u .0000 .0 .0000 1.0000
1008.00 1900.0 .0400 1600.0 .0 .0000 .0 .0000 1.OOOIJ
1012.00 3050.0 .0400 3050.0 .0 .0000 .0 .0000 1.0000

•



BUSS ~1BRK version 2.00
PROJECT TlTlE : HGFRS--M!OOlE BREACH (13-88)
PROJECT NUMBER: FILE: HGM!D4.DBK

Cross-Section location (XS(!), mil

initial Water Surface Elevation (YO, ft MSl)

DOWNSTREAM REACH NUMBER: 26

R~ach Contraction-Expansion Coefficient <FKC)

PAGE 32

2/13/1991

28,750

.Ouo

.000

.000

Minimum DistanCE Between lnterpoiateo Cross-Sections (Dj~, mi) .060

CROSS-SECTICt"1 and REACH OESCRlPTl~~ :

E1evation Channel Crianne! Storage Left left Right Right Fi CII,!/ Patti
Top t1annlng Top Top Mann I ng rop f1ann ing t:fnUOS!ty
Width it INI dtrl Wi dU! n Width n (,jeH..1; BS(K,J) C.11(\(, !) BSS(K,J) BSL>: K, i.) C!1L(K, J) BSR(K, j) C'MR( K, j) SNCO(,J)

, "tt f~1SL) (ft) (ft) (ft) Uti
--------- --------- --------- --------- --------- --------- --------- --------- ---------

'?72 100 120.0 .0500 .0 .0 .0000 il .0000 ] .!JOOO.1;

9?4.0u :JOO.O .0500 .0 .0 .0000 .0 .0000 1.0000
970,iJO 475.0 .0500 .0 .0 .0000 .0 ,0000 1.0000
978.00 940.0 .0500 .0 .0 .0000 .0 .0000 1 nnfll'~ .............. u

980.frO 1400.0 .0500 .0 .0 .0000 ,I} .0000 1.0000
't84.00 2600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
988.00 2700.0 .0400 7100.0 .0 .0000 .0 .0000 1.0000

•



BOSS DAMBRK version 2.00
PROJECT TITLE : HGFRS--MIDDLE BREACH (13-88)
PROjECT N~1BER : FILE: HGHID4.DBK

~ROSS-SECTI~~ NUMBER: 27 MULLEN WELL (FOUNDATI~~S)

Cross-S~ctjon Location (XS{l), mil

FioOdlny Eievatlon (FSTG(IJ, +t MSL)

initial Water Surface Elevation (iO, ft MSL)

D~4STREAM REACH N~~8ER: 27

PAGE 3:3

2/13/1991

2't.620

,000

,000

Reacli Contraction-Expansion Coefficient ,;FKC> ,000

Minimum Distance Between Interpolated Cross-Sections (Dj~, mi) .050

CROSS-SECTI~j and REACH OESCR!PTI~i :

Elevation Channe j Channel Storage left Left Right Ri ght F! Q!IJ Path
Top Manning fop Top Mann I ng Top Manning Sinuos! ty
\~ idtn n Wi dth \4i dth n 14idth n Coeft .en BS(K,]) C,,"i'HK, j) 8SS(K,J) BSUK, Ii ct1UK, J) BSR(K,J) r'Mw{1I i 1 SNUK., !i

~." '" ,-"
"1 (ft) (ft) (to dO"SI. ..

1!,~H~ IDO 21010 .0500 .0 .U .0000 .0 .0000 1.0000
hO.OU 1200. (I .1j~IOI] II) .0 .0000 .0 .0000 1.0000
96410U 2000.0 ,0400 .0 .0 .0000 .0 .0000 1. GuuO
:t68.00 2400.0 .0400 4490.0 .0 .0000 .0 .0000 1.0000
972.00 2500.0 .0400 5620.0 .0 .0000 .0 .0000 1.0000
976.00 2600.0 .0400 5940.0 .0 .OOUU .0 .0000 1.0000
980.00 2700.0 .0400 6190.0 ,0 ,0000 .0 .0000 1.0000

•



BOSS C~BRK version 2.00
PROJECT TITLE : HQFRS--MIDDlE 8REACH (13-88)
PROJECT NUMBER: FILE: HQMID4.D8K

Cross-Section Location (XS(!), mil

Flooding Elevation (FSTG(I), ft MSL)

Init:a! Water Surface Elevation (YD, ft MSLi

CROSS-SECTI~j DESCRIPTION:

Elention Cnannel Storage Left Right
Top Top Top Top
i~! dtr: i4i dtt! Wi dtt! I,jl dth

HS( K,!) BS(K,]) 8SS(K, !) 8SUK,J) 8SR; Ii, lJ
dt MSU dt.i ':fti (to (fn

948.00 100.0 .0 .0 ;,
,I,.!

952.00 150.0 .0 ,0 ,v
956.00 2575.0 .0 .0 .0
%0.00 2700.0 .0 .0 .0
%4.00 2800.0 .U .0 .0

• 968.00 3000.0 .0 .0 .0
'i72. 00 3200.0 .0 .0 .0

•

PAGE 34

2/13/1991

30.100
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.000



BOSS DANBRK version 2.00
PROJECT TITLE HGFRS--MIDDLE BREACH (13-88)
PROJECT Nl~BER : FiLE: HGMID4.DBK

•

•

•

!~~~ING: At cross-section reach 7 the distance between
Interpolated cross-sections (DXM) should be changed
to .071 due to expansion/contraction criteria

!MAF1~iNG: At cross-section reach 21 the distance between
interpoiated cross-sections (D~~) shouid be changed
to .052 due to expanSion/contraction criteria

\4A~~JNG: At cross-section reach 23 the distance between
interpolated cross-sections (DXM) should be Changed
to .077 due to expansion/contraction cfiterla

IMAF.~lNG: At Cfoss-sectlon reach 27 the distance between
Interpolated cross-sections (DXH) should be changed
to .048 due to expansion/contraction criteria

PAGE 35
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BOSS DAMBRK version 2.00
PROJECT TITLE : HQFRS--MJDDLE BREACH (13-88)
PROJECT NUMBER: FILE: HGHID4.DBK

•'IS!Ar~CE BETwEei INTERPOLATED CROSS-SECTIONS
(Dj~) THAT WiLL BE USED IN C~1PUTATIONS :

Dovln Interp.
Stream Cr'(iss
Reacn Section
Number Distance
I=l,NSl DXM(J)

(m ~ )

--------- ---------
101.0000

2 .0300
3 .0500
4 .0500
I: .1000~

6 .1000
7 .1000
8 .300U
S' .1700

10 .3000
11 .3000
12 .3000
13 .3000

• 14 .1000
15 .1000
16 .2000
17 ,1700
18 .2000
19 .2000
20 .1000
21 .1000
22 .1000
23 .2000
24 .2000
°jC .2000,-J

26 .0600
27 .0500

Total number· of cross-sections (orlginal+interpo!ated)

Maximum number of cross-seciions allowed

•
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300



BOSS OAMBRK version 2.00
PROJECT TITLE : HQFRS--MIODLE BREACH (13-88)
PROJECT NUMBER: FILE: HQMID4.DBK

•

'UT DATA Sl.iIt1ARY :
-----------------

CROSS-SECTIC~ and REACH SL~RY :

Cross eros.s 81)ttom Re.:ich Reach Reach
Sect ion Sect I or: Ei etJat I on Number Lengtl": Slope
Number- Locat ion

':ml ) (tt MSU (ml) (ft/m I)

PAGE 31

2/13/1991

2
8.620 13:iO.000
C1.650 1386.000 .030 133.:3:35

WA~~JNG: ilopes greater than 50 ft/ml may cause supercrlt!cal flow

3 a.no 1:359.000 2 .270 lUO ,OOU

WA~ilNG: Siopes greater than 50 ft/mi may cause sUperCf!ticai flow

4 9.640 131'UOO 3 .720 55.556

!,oJARNING: $1ope:. greater than 50 f tim i may cause sUD€rcr! tical f iow

5 10.530 1279.000 4 .890 44.944

• 6 11.610 123:1.000 c: 1.140 35.088.J

7 12.520 1219.000 6 .850 23.529
8 13.160 1199.000 7 .640 31.250
=;' 14.180 1171.000 8 1.020 27 .4~<1

10 14.700 1159.000 9 .520 23.077
11 15.210 1151.000 10 .5iO 15.686
j"' 16.500 1127.000 j 1 1.290 18.605i..

13 17.750 1111.000 12 1.250 12.800
14 18.550 110:3.000 13 .800 10.000
15 19.040 10'7"7' .000 14 .490 8.163
ItS 19.520 10:1'i .000 15 .480 16.667
! 7 20.050 1087.000 16 .530 7.547
18 20.7:30 10n,OOO 17 .680 11. 765
19 21.390 1071.000 IB .660 12.121
20 22.710 1059.000 19 1.320 9.091
')1 23.690 1049.000 20 •:1'80 10.204
~,,~, 24.160 1044.000 21 .470 10.638£.1:..

23 25.540 i026.000 22 1.380 13.043
24 26.690 1004.01J.0 23 1.150 19.130
'iC: 27.570 992.000 24 .880 !3.6:36~'J

26 28.750 972.000 25 1.180 16.949
27 !.9 .620 ~'56, 000 26 .870 18.391
'jQ 30.100 948.000 27 .480 16.667~u

•
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(mil (ftt~SU (ft)

Cross Normal Normai
Section Flow Fl~H

Location Water D~pth

Cross
Section
Number-

xl "iN DEPN

Critical Crlticai
Flow Flow
I/Jater' Depth
Elevation
YC DEPC
dt MSU dtl

Froude iteration Iteration
Indicator Gount for COUGt for
(0 = sub) SG~puting Cc~puting

(1 =suP) Nrmi upth Crt! Dpth
1FR liN lTC

.961339.72

'.J
k

:3
4

7
H

9
10
11
12
13
14

•

15
16
17
18

20
,~<

Ll

23
24
25
26
27
28
29
30
31
32

34
:35
:36
37
:38
39
40

•

41
42
4'~

44
45
46
47
48

8.620
8.650
8.680
8.710
8.14u

8.770
e.800
8.830
8.860
8.890
s.no
8.971
9.023
9.074

'i I i 77
9.229

9.331
91383
9.434
9.4:36
9.537
91589
9.640

9.745
9.797
9.849
9.902
9.954

10.006
10.059
10.111
10.164
10.216
10.268
10.:321
10.373
10.425
10.478
10.530
10.634
10.737
10.841
10.945
11 .048
11.152

1391. 59
1387,18
138U5

1378.08
13i~,.05

1365.94

1359.97
1:357.18
1354.31
1351,44
1348.57
1:345.70
1342.:33

1:337.09
1334.23
1331,36
1328149
1325.62
1322.76

1315.24
1312.89
1310.55
1308.19
1305.85
1303.50
1301.16
1298.81
1296.47
1294.13
1291.77
1289.43

1284.74
1282,40
1280.: 1
i276.47
1272.84
1261,20
1265,55
1261.92
1258128

1.59
1.18
1.15
1 l'11.l.1

1.08

1.05
1.02

.94

.91
,97

1.03
l.!J2
1.01
1.00

.98
"7.1,

/15

.95

.n

.92

.91

.91

.93

.93

.:15

.95

.96

.96

.97

.97

.98

.98
1.00
1.01
1.01
1.02
1.02
1.03
1.05
1.11
1.11
1.11

1.10
1.10
1.10

1391.09
1387.09
1384.06
1381.03
i377.99

1371.9:3
1368.90
1365.86
1362.82
1359.79
1:356.92
1354.05
1351.18
1348.31
1345.44
1342.57

1:336.85
133:3.98
1331.12
1328.25
1325.39
1322.52
1:319.67
1317.31
1314.96
1312.62
1310.27
1307.91
1305.57
1303.22
1300.88
1298.53
1296.18
1293.83
12:11.48
1289.14
1286.79
1284.45
12132.1D
i279.76
1276.12
1272.48
1268.B5
1265.21
1261.57
1257.94

1.09
1.09
1.06
1.03

.99

.5'6

.93

.90

.86
.82
.79

71
'Ii

.76

.74

.73

.70

.69

.69

.68

.68

.67

.67

.67

.68

.68

.68

.69

.69

.70
if.

.,·U

.70

.72
7'). -

.7:3

.73

.74

.74

.76
.76
.76
,l6
.76

o
o
o
o
o

I}

o
o
o

u

o
o
o
I}

o
o
o
o
o
o
o

o
o
o
o

o

o
o
o
o

o
o
o
o
o
o

11
11
11
11
11

11
11
1I}

10
10
10
10
10
10
10
10

10
10

10
10
10
10
10
10
10
10
10

10
10
10
10
iO
10
10
10
10
10
10
10
10
10
10
10
10

11,.
11
11
11
11

11
11
10
10
10
10
10
iD
10
lU
10
10
10
1D
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
iO
10
10
10
10
10
10
10
10
10
10
1'"
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•
s
ion

Number

Cross Normal Normal
Section Flow Flow
Location Water Depth

El evat i on
xl YN DEPN
(mil (ft MSLl (ftl

Critical Critical
Flow Flow
Water Depth
Elevation
YC DEPC
(ft MSU (ftl

Froude Iteration Iteration
indicator Count for Count for
(0 = sub) Computing Cc~put!ng

(1 = sup) Nrm! Opth Crt] Dpth
IFR !TN ITC

1.16 1227.24

10

10

10

10

1I)

10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10

10

10
10
10
10
10
10
Jlj

10
10
10
10
10
10

10
10
10
10

10
10
10
10
10
10
10
10
10
10
10

iD

10

10

10

10

10
10
10

10
10
10
j!j

10
10
10
iO
10
10
10
10

10

10
10
10
10
10
10
lU
10
10
10
10

10
10

10
10
iO

10
10
10
10

10
10

10
10
10
10
Hi
10
10

(I

o

o
o
o
o
o
o
o
o
o
o

u

o
o

,',
u

o

o
o
o
o
o
o
o
o
o

o
o
o

o
o
o
o
I)

o
o
o
o
o

o
o
o
11

o
o
o
o

.45

.76
7 't.O:

.7:3

.34

.45

.39

.38

.59

.37

.72

.42

.36

.36

.35

.46

.46

.49

.51

.55

.59

.44

.32

.31

./4

.37

.61
t").0.

.64

.66

.68

.39

.76

.34

.35

.45

.59

.51

.46
4"~

.40

.37

.76
.76
.74
.74
.74

1159.32

1130.75
1171.45
1167.38
1163.34

1206.09
1202.73
1199.:37
1190.06

7')
Ilk.

.57

.56

.78 1212.85
1209.46

.73
'':1

.o~

.60

.63

.62

.90 1216.26

1.16 1232.24
1.16 1229.74

1•i 5 1222 I 23
1.0'1 1219.73

1.10 1250.66
1.10 1247.03
1.10 1243.:39

1.17 1237.26
1.17 1234.74

.54 1151.31

.55 1145.32

.58 1139.34

.62 1133.35
•.59 1127.37
.68 1123.37
.67 1119.36
.65 1115.36
.68 1111.35
.74 1107.39
.a7 1103.44
.88 1102.45"
.90 1101.45
.91 1100.46
.81 1099.46
.84 1097.49
.88 1095.51
.93 1093.55

1.14 1091.59
1.15 1089.59
1.09 1087.61
1.12 1085.62
1.14 1083.64
1.17 1081.66
1.20 1079.68
1.25 10n .05

~ '-l'-:1: ~..,

i'';;.J. 1 /

1247.37

1206.:33

]240.1?
i237.67

1151.54

1251.01

1232.66

1145.55
1139.58

1222.65

1127.69
112:3.68
1119.61
1115.65
111 1.68
1107.74
1103.87
1102.88
1101. 90
1100.91
1099.81
1097.84
1095.88
109:3. '13
10'12.14
1O'tO .15
1088.09
1086.12
1084.14
1082.17
1080.20
1077 .57'

1216.56
121:3 .11
1209.72

1227.66
1225.15

1243.73

1202.95
1199.60
1190.30
1181.00
1171.73
i 167.63
1163.57
1159.56

1611/8

19.785

18.673

12.84D

111776

15.855

15.LIU
151533

12.733

12.414

16.500
16.81:3

12,201
12,:308

]1. 359
11. 463
11. 566
11.670

17.438
17.750
18.150
18.550

13.500
13.840
14.180
14.353
14.52/
14.700

12.947
13.053

11.883
11. 989
12.095

18.795
18.918
19.040
19.160
19.280
19.400
19.520

20.050
20.220
20.390
20.560
20.730
20.950

12.627

79

76

86
8. 7..

8D

60
61
62
63
64
,55
66
67

77

84

70

57
58

88

72

85

81

71

50
51
52

97

82
83

73
74

78

•
68
69

89
90
91
92
93

•
94

. 95
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•
ss
tiDn

Number

Cross Norma! Normal
Section Fi~N Fi~N

Location Water Depth
Elevation

Xl YN DEPN

Critical Critical
Flow FiOlN
Water Depth
El en.t ion
IC DEPC
dt MSU (tt.l

Froude Iteration Iteration
Indicator Count for Count for
zO = subi Cc~puting Computing
(I = supi Nrml Dpth Crtl D~th

lFR EN FC

101)
101
102
103
104
10:)

108
109
110
HI
Ij2
j 13
114
115
116
11 i• ::~
120
121

123
124
125
126
127
128
l 'jQ_.'

DO
131
i32
133
134
135
1:36
13:
138
139
140
141
142
143

•

144
145
146
147
148
149

21.170
21.390
21.610
21. 830
22.050
22.2/0
22.490
22.710
22.81:t
22.928

23.146
2:3.254
23.863
23.472
23.5Bi
23.09(1
23.807
23.925
24.04::
24.160
24.266
24.372
24.478
24.585
24.691
24.797
24.903
25.009
25.115
25.222
25.328
25.434
25.540
25.770
26.000
26.230
26.460
26,690
26.910
27.1:30
27.350
27.570
27.806
28.042
28.278
28.514
28.750
23.812
28.874

1074.9'?
1072.50
1070,51
1068.54
1066.56
1004.57

1000.58
105:1'152

1057.4'1
1050.41
1055.:38
1054. :38
1053.39
1052.38
1051. 40
1050.15
1048.8"
1047.54
1046.15
1044.82
i043.5D
1042.19
1040.89
1039.61
1038.33
1037.07
1035.84
1034.64
10:.:i3.45
1032.34
1031. 28
1030.14
1025.40
1020.77
1015.98
1011.41
1007.10
1003.53
1000.14
996.85
993.55
989.64
985.73
981.85
977.9B
974.09
972.82
'?71 .60

1.32
1.50
1.51
1.54

1.57
1. S'1
1.58
1.63
1170

2.04
2.16
2.27
2.40
2.4D
2.36
2.29
2.15
2.20
2.27
2.34
2.43
2.53
2.64
2.76
2,'i2
3.10
3.30
3.57
3.90
4.14
3.80
3.57

'. 3.18
3.01
3.10
2.53
2.14
1.85

1.64
1.73
1.85
1.98
2.09
1.97
1.88

1074.42
1071.82
106:?82
1007.83
1005.84
106:3 .85
1001.86
1059.88
1058.79
1057.i2
1056.64
1055.57
1054.51
1053.46
1052.43
1051.43
1050.44
1049.12
1047.80
1040.50
1045.20
1043.85
1042.51
1041.16
1039.83
1038.49
1037.17
1035.87
1034.56
1033.30
1032.05
1030.85
1029.80
1028.84
1023.91
1019.27
1014.70
1010.17
1005.69
1002.26

9'19 .01
995.85
992.73
988.80
984.85
980.92
977.01
97:3 .12
li71.92
970.73

.82

.83

.85

.86
8A

.90

.94

1.06
.; -t':
l,.1';;:

1.20

1.44

1.30
1.25
1.20
1.24
1 'iO
.i. • .:,.u

1.31
1.37
1.42
1.48
1.56
1.64
1. 76
1.89
2.08
2.41
2.84
2.31
2.07
1. 90

i .09
1.26
1.01
.85
.73
.80
.85
Ii')

1.01
1.12
1.06
1.01

o
o
o
o
(I

o
o
o
o
(I

LI

o
o
o
o
o
o
o
o
o
o

o
(I

o
o
o
o
o
u
o
(I

o
o
o

o
o
o
o
o
o
o
o
o
o
o

10
10
10
10
10
lU
10
iLl

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
1D
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
Hi
10
10
10
iO
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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Sr j t ica iGross
Sect! on
Location

Xl
(m! )

Norma 1 Norma J
FJow FJow
Water Depth
Elevation
YN DEPN
(ft t·1SU if t)

Cr i t i c.a !
Flow Fio',')
i"/ater Depth
Elevation
YC DEPC
(ft t1SU (ttl

Froude lteratfon iteration
Indicator Count tor Count for
(0 = sub) Computing Computing
(J = SUP) Nrm, Dpth Crt! Dpt:;
IFR lTN lTC

150 28.936 970.40 1.83 969.55 .98 (I 10 10
151 28.999 969.21 , .78 968.38 .96 0 10 jf'

l • u

152 29 .061 968.01 1 :·'1 967.20 .91 0 10 10.... :..

153 29 .123 966182 t ,68 9·56,04 ,90 0 10 10J

154 29,185 :165,05 1.65 964.87 87 I] 10 10. ,

155 29 .247 Y64.47 1~61 '163.71 0" 0 ,; 11.w..! .1';'

156 29 .309 Y6:j 121? 1.57 962.55 .83 0 11 11
157 ·29.:371 962.12 1.55 961 .3'1 .82 0 11 11
11:',-, 25'.434 '160,~!'6 1 c··, ':f6U.23 .80 0 11 11• .JC • .J-J

159 29.496 ~5'1ll9
, .:,0 959.07 179 0 ;1 11J II

160 29.55B 958.62 1.48 957.91 .,..,
0 11 11.l"

161 29 .620 957 I ~9 1 4</ '156.76 ./6 [i 11 11
162 2:;;.673 1156 I 66 1.55 955.90 .79 0 11 11
163 29.727 '155.85 1.62 955.05 .83 (I 11 11
16'1 29.7:30 955.0:3 1.6'1 954.21 .87 0 11 11
165 25' .833 954.23 1.79 953. :36 '~I'" i) 11 1s7L 1

166 2',f .887 953.46 ; •'to 952.53 .98 I] 11 11I

167 29 .940 952.70 2.03 951 i'~J 1.05 i} 11II;' ..

• 168 29 .993 951 .9'1 2.21 950. 'tl 1 l"~ D 11 11. ~

169 30.047 951 .34 2.46 950.14 1.25 (I 11 11
170 ''j\", ': (iii 950.Jl 2.81 949.41 1.41 I] 11 11..'I; I"; i..!;.)

•
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Cross-section Number at Downstream End of Model (iN)
initial Water Surface E!ev. at Downstream End (Y~~i, ft MSL)
Initial FI~A Depth at Downstream End (DE?, ttl

COMPUTtD Sit? BACKWATER TABLe :
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170
'iSO.Sui

2.307

Cross
Sect ion
Number'

Cr'oss
Section
Locat ion

(mi)

GlL
(cfs)

BacKwater BacKwater iteration
Water Water Count for
Surface Depth Computing
Eiention Backwater-

YIl DE? ITB
(ft t1SU (f tI

169 30.047 1000.0 951.607 2.718 4
168 ')'-1 QQ'-' 10UO.0 952.229 2.452 54..' ,.' I·J

167 29.940 10au.a '~52 .867 2.200 4
166 29.887 1000.0 953.561 2.005 4
1.55 29.833 1000.0 954.307 1.863 4
164 29.780 1000.0 955.087 1,753 4

• 16:3 t71 .727 1000.0 ·i55.887 1.665 4
162 29.673 1000.0 956.701 1.590 4
161 2~1620 1000.0 957.525 1.525 4
160 29.558 1000.0 958.598 1.456 4
159 2S·.496 1000.0 959.787 1.502 4
158 29.4:34 1000.0 960.947 1 "Hi 4.£ 11J.l.U

157 29.:371 1000.0 962.116 1.545 4

156 29.309 1000.0 963.285 1.571 4
155 29.247 1000.0 964.457 1.600 4
154 29,i8S 1000.0 965.632 1.632 4
153 29.123 1000.0 966.810 1.667 4
152 29.061 1000.0 967.9'13 1.707 4
151 28199'i 1000.0 969.181 1t 752 4

•
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• Cros~, Cross Flow Backwater Backwater Iteration
Sl'C t ion Sect ion Water Wa ter' Count for
Number Location Surface Depth Cornput ing

Elevation 8.~c kwa ter-
x. GIL YlL DEP ITB
I~m i) ;: cf s) (ft MSU (ft)

--------- --------- -----._-------- --------- --------- ---------
150 28. '?36 1000.0 970.376 1.804 4
149 2:3,874 lOUU.U 971.580 1.866 4
148 28.812 10UO.0 972.798 1. 941 4

147 28.750 1000.0 974.035 2.035 4
146 28.514 1000.0 978.070 2.070 :3
145 28.278 1000.0 981.836 1.836 "144 28,042 1000.0 985.78i 1.731 4
143 27 .806 1000.0 989.641 1.641 4
1"'j 27 .570 1000.0 9113.571 1.571 4.~-

141 27.350 iOOO.O 996.857 1 ,""r::;7 4... 0 .... 1

140 27.130 iOOU.O 10uu.057 2.057 :3
139 26.910 1000.0 1003.462 2.462 3
1:38 20,690 1000.0 1006.965 2.965 4
p7 261460 1000.0 1011.322 2,922 3
136 26.230 1000.0 1015.988 .~ I,F' 4.... , ..... 0

135 26.000 1000.0 1020.689 3.489 4
134 25.770 1000.0 1025.394 3.794 4

• 133 25.540 1000.0 1030.007 4.007 6
~ oj") 25.434 100U.0 1031.527 4.142 5iJ.

131 25.328 1000.0 1032.546 3.777 t:
-.!

130 25.222 1000.0 1033.593 :3.444 ..
'1

12~? 25.115 1000.0 1034.736 3.198 4
128 25.009 1000.0 1035.921 2.998 4
127 24.903 1000.0 1037.140 2.832 4

126 24.lY7 1000.0 1038.385 2.693 4
125 24.691 1000.0 1039.650 2.573 4
124 24.585 1000.0 1040.932 2.470 A

~

123 24.478 1000.0 1042.226 2.380 4
122 24.372 1000.0 1043.532 2.301 4
121 24.266 1000.0 1044.846 2.230 4
120 24.160 1000.0 1046.167 2.167 4
119 24.042 1000.0 1047.541 2.291 4
118 23.925 1000.0 1048.838 2.338 4
117 23.807 1000.0 1050.134 2.384 4
116 23.690 1000.0 1051.396 2.396 4
115 23.581 1000.0 1052.451 2.340 4
114 23.472 1000.0 1053.426 2.203 5
J1'~ 23.363 1000.0 1054.422 2.089 c:
.~ ~I

p') 23 .254 1000.0 1055.427 1. ~~83 5
111 23.146 1000.0 1056.443 1.887 5
110 23.037 1000.0 1057.471 1.804 4
109 22.928 1000.0 1058.505 1.728 4
108 ?? ~iq 1000.0 lU59.549 1.661 4.1. ... ",..1 ..

• 107 22.71U 1000.0 1060.601 1.60i 4
106 22.490 1000.D lU62.615 1.b15 4
105 22.270 1000.0 1064.574 1.574 4
104 22.050 1000.0 1066.562 1.562 4
103 21.830 1000.0 1068.537 1.537 A

~

102 21.610 1000.0 1070.521 1.521 4
101 21. 390 1000.0 1u72.501 1.5ui 4
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• Cross Cross Flow BacKwater Backwater Iteration
Sect j on Sect j on Water Water Count for
Number Locat ion Surface Depth Computing

Elevation Bac KI,'Ja t er
)( GIL Y]L DEP ITB
(mi) (cfsJ (ft MSU (tt)

--------- --------- -------------- --------- --------- ---------
100 21 t 170 1000.0 1074.958 1.292 4
99 20.950 1000.0 1077.618 1,285 4
98 20. /30 1000.0 1080.184 1.184 4
97 20.560 1000.0 1082.186 1.186 4
'f6 20.390 1000.0 1084.132 1.132 4
95 20.22u 1000.0 1086.119 1 '1 'J 4•• J. ..

94 20.050 1000.0 1088.085 1.085 4

93 19.785 1000.0 1090.217 1 'il! 4
:t2 1:1 I 520 1000.0 1092,106 1.106 4
91 19.400 1000.0 1093.869 .869 3
90 19.280 1000.0 1095.937 .937 4
39 19.160 1000.0 1097.814 .014 4
88 1:i.040 1000.0 1099.832 ,3:32 4
87 18.918 1000.0 1100.954 .954 5
86 1i: 71~r: 1000.0 1101.876 .876 5.0 ... ,.J

85 18.673 1000.0 1102.895 .895 4
84 18.550 1000.0 1103.868 .868 4
33 1:3.150 1000.0 1107.727 .727 3

• 82 17.750 1000.0 1111.696 / ..... ; 4.07'0

81 17.438 1000.0 1115.610 .610 'j
,.J

80 17 .125 1000.0 1119.710 .7iO .•
"79 16.813 1000.0 1123.642 .642 4

:.-= 16.500 1000.0 1127 I 728 .728 ..
{,j "77 16.173 1000.0 1133.534 .534 .~

J

76 15.8~5 1000.0 1139.643 .643 4
71:; 15.533 1000.0 1145.500 .500 4''''
74 15.210 1000.0 1151.585 .585 4
7":; 14./00 1000.0 1159.535 .535 5io,J

72 14.527 1000.0 11 63.559 .559 3
71 14.353 1000.0 1167.641 .641 4
70 14.130 1000.0 1171.714 .714 4
69 13.840 1000.0 1180.990 .657 ;3

68 13.500 1000.0 1190.305 .638 4
67 13.160 1000.0 1199.597 .597 4
66 13.053 1000.0 1202.943 .009 3
65 12.947 1000.0 1206.337 .671 4
64 12.840 -·1000.0 1209.702 .702 4
63 12.733 1000.0 1213.126 .792 4
62 12.627 1000.0 1216.545 .87B 4
61 12.520 1000.u 1220.087 1.087 'j

'"
60 12.414 1000.0 1222.6'11 1.1 't1 5
59 12.308 1000.0 1225.121 1.121 4
'i':' 12.201 1000.0 1227 .681 1.181 4,U

57 12.095 1000.0 1230.144 1.144 4

• 56 11.989 1000.0 1232.678 11178 4
55 11. 883 1000.0 1235.160 1.160 4
54 11.776 1000.0 1237.080 1.181 4
C··1 11. 670 lUOU.O 1240.172 1.172 4J.J
C'-; 11 .566 1000.0 1243.667 1.031 3J£.

51 11. 463 1000.0 1247.425 1.152 4
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• Cross Cr'oss Flow Backwater BacKi,#.j tH Itt?ratiofl
Sec t Ion Sect ion Water ~iater Count for
Number Location Surface Depth Comput i ng

Eievation BacKwater
X Gil YIL DEP ITS
(mil (C t~.) (ft MSU (ft)

--------- --------- -------------- --------- --------- ---------
50 11.35'1' 1000.0 1250.962 1.05:3 q

49 11.255 1000.0 1254.634 1.139 4
48 11. i52 1000.0 1258.251 1.070 4
4' 11.04;;' 1000.0 1261.948 1.130 4,
4.1 10.945 1000.0 i265,537 1.082 4'j

45 10.841 10uU.O 126:i.21S 1.125 .,
't

44 10.737 1000.0 i":l7'j "i Q 1.092 4......... 0.10."

43 10.634 1000.0 1276.485 1 i?1 4.... .I..
..;r, 10.530 1000.0 1280.100 1,100 4"tL:

41 10.47B 1000.0 1282.370 1.018 4
40 10.425 1000.0 1284.,767 1.061 4
3'1 10.373 1000.0 1287.072 L014 4
38 10.321 1000.0 1289.444 1 ,y,'; 4.1,.,J ...

37 1\1.268 1000.0 1291.768 1.003 4
36 10.216 1000.0 1294.128 1.011 4
35 10.164 1000.0 1296.462 .991 4
:34 10.111 1000.0 1298.817 .994 4
.).j 1U .05'1 lUGO.O 1301.156 .980 4'j";

• 32 10.006 1000.0 1303.508 .979 4
31 9.954 1000.0 1305.849 .%6 5
30 9.902 1000.0 1308.19'1 .:;'64 4
29 9.849 1000.0 1310.542 .954 4
28 9.7'17 lUOO.O 1312.891 .950 4
oj) 9. ,745 1000.0 1315.236 .942 4i..i

26 :i .692 1000.0 1317.584 .937 4
.•,C' :1.640 1000.0 1319.930 .930 4LoJ

24 9.589 100u.0 1:322.727 .870 4
23 9.537 1000.0 1325.651 .:137 4
.j-j 9.486 1000.0 1323.469 .898 4i..~

21 9.434 1000.0 1331. 377 .948 4
20 '·1 ··11"·~1 1000.0 1334.210 .5125 A

.'. J;,jJ "t

19 9.331 1000.0 1337.106 .963 .,
't

18 9.280 1000.0 1339.951 .951 4
17 9.229 1000.0 1342.839 .982 4
16 9.177 1000.0 1345.692 1

1178 4
15 9.126 1000.0 1348.575 1.003 4
14 9.074 "1000.0 1351.434 1.005 4
13 9.023 1000.0 1354.311 1.025 5
"!') 8.971 1000.0 1357.173 1,030 4~..:.

11 8.nO 1000.0 1360.051 1.051 4
10 8.890 1000.0 1362.634 .6:34 4
9 8.860 1000.0 1366.142 1.142 4
8 8.830 1000.U 1368.702 .701 6
7 8.800 1000.0 1372.21b 1.218 4

• 6 8.770 1000.0 1:374. 77J .771 6
5 8./40 1000.0 13/8.285 1.285 4
4 8.710 1000.0 1380.844 .843 6

3 8.680 1000.0 1384.345 1.345 4
2 8.650 1000.0 1386.918 .918 6

8.620 1000.0 1406.700 16.700 0
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• Interp.
Cross
Sec t j on

Water Initial
Elevation Flow

il(!) GDI(I)
::ft MSU (ds)

•

•

1406.70 1000.0
,.,

1:386.'12 1000.0l.

3 1384.35 1000.0
4 1380.84 1000.0
c 1:378129 1000.0'.'
6 1374.77 1000.0
7 1372.22 1000.0i

;;, 1368.70 1000.01_:

SO 1366 .14 1000.0
10 1362.63 1000.0
11 1:360.05 1000.0
12 1357.17 1000.0
, ., 1354.31 1000.0lJ

14 1351.43 1000.0
1c 1348.57 1000.0.,J

ilJ 1345.69 1000.0
17 1342.84 1000.U
18 1339.95 1000.0
19 Lr37.11 1000.0
20 133'l.21 1000.iJ
21 13~;i 138 1000.0
22 132e.47 1000.0
23 1325.65 1000.0
24 i:322.73 1000.0
25 131'i.93 1000.0
:!.L 1317.58 1000.0""w
"j'? 1315.24 1000.0.. i

'"';0 1312.89 1000.0kV

29 1310.54 1000.0
30 1303.20 1000.0
31 13u5185 1000.0
32 1:303.51 1000.0
33 1301.16 1000.0
34 1298.82 1000.0
....,t: 1296.46 1000.0~J

36 1294.13 1000.0
37 1291. 77 1000.0
38 1289.44 1000.0
39 1287.07 1000.0
40 1284.77 1000.0
41 1282.37 1000.0
42 1280.10 1000.0
43 1276.49 1000.0
44 1272.82 1000.0
45 1269.22 1000.0
46 1265.54 1000.0
47 1261.:;;5 1000.0
48 1258.25 1000.0
49 U54.68 1000.0
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• lnterp.
Cr'oss
Sec t Ion

Water Initial
Elevation FIO\!l

YH J) GDI (J)

Ut MSU (cfs)

•

.'

50 1250.% 1000.0
c. 1247.43 1000.0,Jl

t::'l 1243,67 1000.0...'j.

c·~ 1240 * 17 1000.0J~

54 12:37168 1000.0
':.J:'. i ':l"')~ .; t 1000.0."'; 1i.. ...:..; I !~:

5A 1231:.68 1000.0' ~

57 123D I 14 1000.0
58 1227.68 1000.0
59 1225.12 1000.0
60 1222,09 1000.0
61 1220.09 1000.0
t.L 1216.55 1000.0
6'~ 1213.13 1000.0~

64 1209.70 1000.0
65 1206.34 1000.0
66 1202.94 1000.0
6/ 1199.60 1000.0
68 1190.31 1000.1J
69 1180.'19 1000.0
70 1171.11 1000.0
71 1167.64 1000.0
72 1163.56 1000.0
:,-, 1159,53 1000.0,I.J

74 1151.58 1000.0
7e. 1145.50 1000.0i ,_,

76 113:i,c,4 1000.0
77 11:3:3,53 1000.0
78 1127 I 73 1000.0
79 1123.64 1000.0
80 11!'??1 1000.0
81 1115.61 1000.0
n·j 1111. 70 1000.0O~

83 1107.73 1000.0
84 1103.87 1000.0
85 1102.90 1000.0
86 1101.88 1000.0
87 1100,'i5 -, 1000.0
88 1099.83 1000.0
89 1097.81 1000.0
90 1095.94 1000.0
91 1093.87 1000.0
92 1092.11 1000.0
93 1090.2;;; 1000.0
94 1088.08 1000.0
'~IC 1086.12 1000.0i·,)

96 1084.13 1000.0
97 1082.19 1000.0
98 1080.18 1000.0
99 1077.62 1000.0
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• Inter-p. Water In it ial
Cross Elevation Flow
Sect Ion

Y1<1) GDI (1)

dt MSLJ <cfs)
--------- --------- ---------_ .. _---

100 1074.96 10UO.0
11) 1 1072. 50 1000.0
102 10!0.52 1000.0
103 1068.j4 100U.O
104 1066.56 1000.0
105 1064157 1000.0
106 1062.61 1000.0
1U7 1060.60 10DO.n
108 1059.55 1000.0
109 1058.51 11)00.0
110 105l,47 1000.0
111 1056.44 1000.0
112 1055.43 1000.0
113 1054.42 1000.0
114 1053.43 1000.0
i,e 1052.45 1000.0.1·)

116 1051. 40 1000.0
11 ? 1050.13 1000.0

• 118 1048.84 1000.0
119 1047.54 1000.0
120 1046.17 lUOO.a
, .)' lU44.85 1000.01~1

122 104:3.53 1000.0
12:3 1042.23 1000.0
124 1040,'7'3 1000.0
125 i039.65 1000.0
126 10:38.39 1000.0
127 1037.14 1000.0
128 103:51'12 1000.0
129 1034.74 1000.0
13u 103:3.60 1000.0
1:31 1032.55 1000.0
132 1031.53 1000.0
13:3 1030.01 1000.0
134 1025.39 1000.0
pc:; 1020.69 1000.0~~

136 1015.99 1000.0
137 1011.32 1000.0
138 1006.96 1000.0
1311 1003.46 1000.0
140 1000.06 1000.0
141 996.86 1000.0
142 993.57 1000.0
143 989.64 1000.0

• 144 985.70 1000.0
145 981.84 1000.0
i46 978.07 1000.0
147 '174.03 1000.0
148 972.80 1000.0
149 971. 58 1000.0
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Sect! on
I lIm QDJ(J)

dt MSU (cfs)
• Interp.

Cross
Water Initial
Elevation Flow

150 970.38 1000.0
151 96·i.iS 1000.0
<"? 967. '19 1000.0iJ~

153 966.81 1000.0
154 '?65.63 1000.0
155 %4.46 1000.0
156 963,2:t 1000.0
157 962.12 1000.0
158 960.95 1000.0
15'1 959.79 1000.0
160 958.60 1000,0
161 957.53 1000.0
162 956.70 1000,0
163 955.89 1000.0
164 955.09 1000,0
165 954.31 1000.0
166 953.56 1000.0
167 952.87 1000.0
168 952.23 1000.0

• 169 951.61 1000.0
1/0 :i5D.81 1000.0

•
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•
-~ OUTFLOW HYDROBPAPH TIME PAPAMETERS :
---------------------------------------

Time to Fai lure (TFH , hr)

T!me to Start of Rls!ng Limb of Hydrograph (TFO, hrJ

[Ime to PeaK (iP, hr')

Time Step Size (0THl! hrJ

•
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:3 .100

.DUO

8.000

.2UO
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PROJECT TITLE : HOFRS--t1ll'DLE BREACH (13-881
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Tirrl~ ,'II)
Time Step (fJliP
Number of Iterations Required after Time Step Reduction (ITERRi
Fie!,'! at Upstream End of Model (QUW, cfsi
!,Iater !:Ievation at Upstream End of t10del (YU(1) , ft HSU
F10',1 at DQ!.~nstreaJTt End of Model (QU(tfJ, cfs)
I,!~ter El~~ation at DQl~nstr'eam End of t'lodei (YU(N), ft MSU

PAGE 52

V13J1991

9.2000
.2000

2
29055.49
1417.75
1006.81
951.54

RiUH '-'latH FI(II/ FIQl,1 Channe I Top F1Otll Mannings Contract! Height Discharge Froude Depth

Loc~t 1on 3urhce lie! oc itt Area Top Width n Expansion Above Volume Number Above

Elevation Width Including CoeH. In i t ial FrOll Channel
Storage Condition Reservoir Bottom

xnl 'i I) A B 8T Q*100U ctt1 FKC l.JA'JHT OISV FRO DEPTH
(Illt.! (ft t1SU Uti;} (sq ft) (ftJ (ft) (cfs) (ft) (acre-ft) (ft)

----_.~_... ---_.---- --------- --------- --------- --------- --------- --------- -_.------ --------- --------- --------- ---------
~J. 620 H17 .75 .29 101353 • 4290. 4290. 29.055 .0400 .00 10.81 407.4 .0 27.8

8.89U 1364.77 IV. ~,3 2592. 1636. 1636. 27.304 .0400 -.50 2.07 .0 1.5 2.8
:;.• 3:31 1339.48 4.94 4682. 2306. n06. 23.151 .0:iUO -.50 2.37 .0 .6 3.3
;, "'r," 1314.97 4.03 4731. 2669. 2669. 19 .086 .0500 -.50 2.08 .0 .5 3.0
., , ,. ~ t

•
1U. Z,~,:~ 12Y3.64 3.56 4453. 3035. 3035. 15.846 .0500 -.50 1.87 .0 .5 2.9

10.?45 W7,J:3 3.15 4225. 2869. 2869. 13.301 .0500 .00 1.84 .0 .5 2.9

11.833 1227.12 2.90 4106. 235'1. 2359. 11.921 .05UU .00 1.96 .0 .4 3.1

12.840 1210,U. 2.59 4143. 3952. 3952. 10.748 .0500 .00 .96 .0 .4 1.7

14.70U 1160.19 1.23 6229. 9227. 1)11"1 /.665 .0500 .00 .66 .0 .3 1.2
1,-,,-1.

11.750 1111. 71 .,11 1l41. 4894. 48'.14. 1.068 .0500 .00 .02 .0 .2 .7

1~'. 400 1093.87 1.19 847. 1948. 1948. 1.008 .0500 .00 .00 .0 .3 .9

21.170 1074.96 1 "7 794. 1043. lU43 • 1.0U8 .0500 .00 .00 .0 .3 1.3."
22.928 1058.51 1. 29 186. 168. 768. 1.008 .0500 .00 .00 .0 .2 1.7

23,925 lU48.84 1. 48 681. 604. 604. 1.007 .0500 .00 .01 .0 .2 2.3

;;:4,7'U3 IOJ? .15 1. 76 571. 401. 401. 1.007 .0500 .00 .01 .0 .3 2.8

26,2311 1016.01l 2. ,':3 :368. 192. 192. 1.007 .0500 .00 .01 .0 .3 3.2

L:~ .2,·'t: 181.3'1 2.20 qj8. 316. 316. 1.007 .0500 .00 .01 .0 .3 1.8

21' .18~' ','.55,';4 1•!j'; ~d2. 484. 484. 1.007 .0500 .00 .01 .0 .3 1.6

29,72/ 955.8'1 ! ./3 582. 512. 512. 1.007 .0500 .00 .00 .0 .3 1.7

thnfTIuiTl I'r OUdE Number (FR~) 1.47
cross-Seclion of MaXimum Froude Number (I}R) 10
tl1 nimum Fr oude Number' ,; FRtll .01
Cr '}SS-Sec t ion of [1, nimum Froude Number mN) 1

HtsEW!OI R OUTFLOtJ ltlFORMAT I[~'j :
-------- -- ~ .. - . --- ...__ .- ---,

Dam Iteration ElapSEd Outf IeM Dam Breach Tailwater Breach Breach Flow Breach FI(W,1j Gate

Cross Count rime From Water Bottom Elevation Submer- Bot tOOl Upstream OutflO\l1 Over And

• ;~~~,~;,~,n Dam Surface Elevation gence Width Of Top Of Turbine

Elention Correct. Dam Dam FI(W,1j

1 K n 11(Il H2 18 D SUB 8B GU(I) GBRECH GMOP QOTHR

(hrl ,; cfs) (ft NSU (ft NSU (ft tlSU ( ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- ..... ------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 9.2i!0 29055. 1417.75 1402.U2 1389.96 1.00 152.52 29055. 15469. O. 13587.
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- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

i Ime ,; i I !

f ime Step -:nIH!
Number of Iterations Required ifter Time Step Reduction lITERR)
F1011) it UpstrEam End of t10del (QUO), ds)
Water E!euation il Upstream End of Model (YUll), ft MSL)
Fl0lj at (lc~~n5.trearn End of t10del (QU<tv, cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSl)

9.6000
.2000

2
55972.37
1417.66
1007.05
951.54

27.7
3.9
4.6
4.2
3.8
3.6
3.4
1.8
1.3

.7

.9
1.3
1.7
2.3
2.8
3.2
1.8
1.6
1.7

Depth
Above
Channe 1
Bottom
DEPTH
( ft)

.0
1.3
.6
.6
.5
.5
.4
.4
.3
.2
.3
.3
.2
.2
.3
.3
.3
.3
.3

802.3
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

10.71
3.24
3.61
3.25
2.81
2.47
2.26
1.06
.73
.01
.00
.00
.00
.01
.01
.01
.01
.01
.00

.00
-.50
-.50
-.50
-.50

.00

.00

.00

.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.0400

.0400

.0500

.0500

.0500

.0500

.0500

.0500

.0500

.0500

.0500

.0500

.0500

.0500

.0500

.0500

.0500

.0500

.0500

Mannings Contract/ Height Discharge Froude
n Expansion Above Volume Number

Coeff. Initial From
Condition Reservoir

crt1 FKC t.JAVHT 0ISV FRO
(ft) (acre-ft)

55.972
53.770
47.823
41.196
33.354
22.336
14.930
12.222
9.060
1.046
1.007
1.008
1.008
1.007
1.007
1.007
1.007
1.007
1.007

4289.
2124.
2901.
3435.
3994.
3471.
2542.
4032.
9327.
4863.
1948.
1043.
768.
604.
401.
In.
316.
484.
512.

rop Flow
Width
Including
Storage
8T (mOOO
(ft) (cfs)

4289 .
2124.
2901.
3435.
3994.
3479.
2542.
4032.
9327.
4863.
1948.
1043.
168.
604.
401.
192.
316.
484.
512.

B
(to

Channel
Top
Width

4823.
m4.
6872.
1719.
84,' •
794.
786.
681.
511.
:368.
4:)8.
532,
532.

6223.

100949.
4799.
7917.
8230 .
7746.

1.::~?

1.73

2.73

•55
11. 20
6.04
4. ;'8
4.31
3.60
3.10
2.70
1.32
, ,51

1.19
I ')7

1.28
1.48
1. /6

1016.00
:?81.84
Q65.64

141/.66
1365.94
1340. i:J
J:316.H
1294.58
lU8.01
1237.42
1211.!.76
li60.26
1111 ,,' I
1093.iJ7
11174.%
10~:3.51

lU48.84

8.620
8.8'il)
',.331

1.'7' .185

10.2613
1':1.';'45
II . 8[:~j
12.San
14./1J!.1
1?750
1'i'.4IJO
L:l .170
22,Y2B
23.:m
24. '103
26.230
nilS

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

,~, II I) A
(mi 1 1ft t1SI.1 .:ttl5.! (sq ft)

NPier 1..Ja ter t-I QI..J FI01.1

Lccition Surla~e 0eloclty Area
Eleuat Ion

•

t1ax !!lilJm FrolJdE Nurnt<H lFR[~1J

Cross.-SHt ion ot MJ.;{Imum Froude tlumber <IFR)
t1inimum froude Number (f.f\t1)
I.ros:-Sedion ot t11nlMIJfI\ FrolJde Number <JFM)

1.31
10

.02
1

Gate
And
Turbine
F10\.1
GOTHR
(cfs)

O. 13162.

F10\11
Over
Top Of
Dam
G(NTOP
(cfs)

Breach
OutflO\.i

GBRECH
(cfs)

F1CM
Upstream
Of
Dam
QU( ])
(cfs)

BB
(ft)

Breach
Bottom
Width

1.00 254.19 55972. 42811.

Dam Breach Tail~ater Breach
Water Bottom Elevation Submer-
Surface Elevation gence
tlevation Correct.
H2 lB D SUB
(ft MSl) 1ft MSl) 1ft MSl)

Q( I)
';cfs)

Outf IeM

~rom

Oam

9.600 55972. 1417.66 1400.09 1390.832

K TT
': hr')

Iteration Elapsed
Ccun t lime

_.. -- ._----- ------------ ---------

--------- ---_ .. _._-- --------- --------- --------- --------- --------- --------- .-------- --------- --------- --------- ---------

D.;ITI

I... ro=s
Section
tlumber•
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rim!' 0: II!
[1m!' ~;:tfP d.HH!

flurr,br:i of It~ratl'jn~ Req!Jired after Time Step Reduction (ITERR)
~lc'.~ at IJp~tr~am En~ rd t11)del (QUO), cfs)
'-later Eleo;ation'lt IJp;trearn End of t10del dUW, ft t·1SU
FICrl~ at I)c;!m~.tream I:.no of t10del (QU(N) , cfs)
I.-Jater Elellatlon at I)IJ\'Jnstream End of Nodel (YU(N), ft HSU

10.0000
.2000

2
102917.00

1416.8'?
1007.14
951.54

RI'!H l.~atH Flol,l FIC'!il Channe I [CIP FI Ol.~ Hann ings Con tr ac t/ He igh t Discharge Froude Depth

Location Surface I.}e 1oc i t;i Ikea Top l~i dth n Expansi on Above Volume Number Above

~Iel.,l·~tlon l~i dth Including Coeff • In it ial FrOl1 Channel

Storage Condition Reservoir Bottom

vI! ( IJ A B ST Q~1000 Ctfl FKC WAlJHT DISV FRO DEPTH

(mi .1 dt t1SU (ftls! 0: sq ft) (ftJ (ft) (cfs) (ft) (acre-ft 1 (ft)

--------- --.------- ---_ .. _--- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
8,620 1416.89 1.05 97655. 4286. 4286. 102.'117 .0400 .00 9.95 1458.0 .0 26.9

8.85'U 1367.37 11.88 8263. 2904. 2904. 73,151 .0400 -.50 4.67 .0 1.2 5.4

9,3:JI 13'12.02 7.24 12267. 3938. 3938. 88.830 .0458 -.50 4.91 .0 .7 5.9

.~ t 797 131/ ,38 6,12 13074. 4271. 4271. 79.949 .0479 -.50 4.49 .0 .6 5.4

• 10.268 12~~5 .80 5.19 13373. 5231. 5231. 69.401 .0500 "'~O 4.03 .0 .6 5.0

10,941 1269.34 4.43 11732. 4775. 4775. 51.918 .0500 .00 3.81 .0 .5 4.9

1J ,8B3 lna.58 l.al 3210. 3274. 3274. 31.242 .0500 .00 3.42 .0 .4 4.6

12 .840 1211. 06 3,03 5767. 4280. 4280. 17.496 .0500 .00 1.36 .0 .5 2.1

14.700 ! 160 .3:3 1.39 7522. 9421. 9427. 10.490 .0500 .00 .80 .0 .3 1.3

1-:. ,'5(1 1111 ,/0 lr"} 1669. 4792. 4792. 1.035 .0500 .00 .00 .0 .2 .7
,l';':'

1~. 4'.10 109:3.37 1. i 'f 847. 1948. 1943. 1.007 .0500 .00 .00 .0 .3 .9

21.1,'0 1074,:;"5 l.:U 7';'4. 1043. 1043. 1.008 .0500 .00 .00 .0 .3 1.3

22.92B 1058.51 1.28 186. 768. 768. 1.008 .0500 .00 .00 .0 .2 1.7

{3.925 1048,84 1.48 681. 604. .504. 1,007 .0500 .00 .01 .0 .2 2.3

2'1. 'iI):3 11)3/ .15 1./6 571. 401. 401. 1.007 .0500 .00 .01 .0 .3 2.8

26,"i:.:: tJ 1016,00 2,,'J 368. 192. 192. 1,007 .0500 .00 .01 .0 .3 3.2

2~3,2/~) 9:31.84 2.20 4~18. 316. 316. 1.007 .0500 .00 .01 .0 .3 1.8

t>',I','; :),~,5 I ;~4 1.8:i 532. 484. 484. 1,0U,7 .0SuO .00 .01 .0 .3 1.6

..:.'~ 1 ;'/.:' ,
jliS.8Y i ,,'3 582. 512. 512. 1.007 .0500 .00 .00 .0 .3 1.7

rl~\: imlJm Froud€ NlJmbH' (FRDt1) 1.24
Voss-Sec t! Gn of t1aY Imum Froude Number <IFRl 10

flln imum rrolJde Number {FRHl .04

Cr!Js~-SHt Ion of t1inlmum Froude Number (lR1l 1

RESER\'IJI R OlnFliJ~ ltlFORt1ATI ~l ..
--_ .•._--------_._----------------

V.~m Iteration EI~.psed OlJtf IQl,~ Dam Breach lai !~Hter Breach Breach FICNI Breach Flow Gate

.r!)~.s C')\Jn t rime rr 00 Water Bottoo Elevation Sulmr-- Bot tC'!ll Upstream Outflow Over And

_ECtlclr: Dam Surface El ent ion gence Wi dth Of Top Of Turbine

. NlJmber- Elevation Corree t • Dam Dam FIQlIl

I K ! ! Q(J) H2 '(B D SUB 8B GU(ll GBRECH GOVTOP OOTHR

(hrJ lefs) (ft MSU 1ft NSU (ft HSU (ft) (cfs) (cfsl (cfsl (cfs)

------_ .. - --------- --------~. --------- --------- --------- --------- --------- --------- ...-------- --------- --------- ---------
2 lU,OOO lUm7. 1416.89 1:::98.1l 1391. 94 1.00 355.87 102917. 91373. O. 11544.
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rIfT:: ': in
I !me :::tq, (['iH'
Number of Per~tions Required after Time Step Reduction n[ERR)
F]cl'J at IJp:tream End of tlodel (QUO.', cts)
I..hter Elel!~tion ~t Upstream End of t10dei (Y1j(l), ft MSL)
FIG~13\ no'~n~.\rHrn End of i10del (QU(N), cfs)
I,i.,ter I:Ie"atlon at [lo"H1:tream End of Model (YU(ttJ, tt t1SU

10.4000
.2000

3
128897.40

1415.29
1007.24
951.54

8729.o.\.00 457.55 128897. 120169.3 10.400 12889/. 1415.29 1396.25 1392.44
_.. _------ --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

P!'.~ t f J;J~tH !.! (",.! f ! O~oJ Channel TClp F1QI.~ t1ann i ngs Contract! Height Oi scharge Froude Depth

Loe ~ t i Dn ':iur-face IJe IDC , t i Area Top ld idth n Expans i on Above Volume Number Abo'Je

E1e:,lj t; on I.~ idth Including Coeff • In i tial FrOIlI Channe 1

Stor age Condition Reservoir Bot tOOl

,.,' l' i q A B BT 9*1000 Clt1 FKC WAVHT OlSV FRO DEPTH

~. iTll ,J ift t1:3L! (f t :;) (~q ft) (tt) (ft) (cfs) (to (acre-ft) (ft)

..__ .. _--- --------- ---------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
:3 .6~'} 141 ~ .2'i l. 42 'l0819. 4279. 4279. 128.897 .0400 .00 8.35 2028.3 .1 25.3

3. :3';'1) 1~68 •V'!, 11.88 10667. 3770. :3170. 126.748 .0400 -.50 5.39 .0 1.2 6.1

',' .:331 1.1lL.t2 8.14 15256. 4602. 4602. 124.256 .0423 -.50 5.61 .0 .B 6.6

• q. ,.'~',' Hltl.L') l.27 16795. 4836. 4836. 122.173 .043B -.50 5.31 .0 .7 6.3

! Ll. 2,S:~ 12:!6.67 6.4'7 18231. 5849. 5849. 118.363 .0455 -.50 4.90 .0 .6 5.9

IU. "45 l2.'0 ,62 5.8'7 1849'1. 5803. 580:3. 108.874 .0440 .00 5.08 .0 .6 6.2

11 •:)133 1240.51 5.41 .15914. 4782. 4782. 86.046 .0429 .00 5.35 .0 .5 6.5

!.:.,841.1 li12.J3 4.23 11891. 5339. 5339. :,0.350 .0500 .00 2.63 .0 .5 3.3

14.7[:1.1 11 ,~O. '13 1.5u 8413. 9570. 9570. 12.702 .0500 .00 .90 .0 .3 1.4

1,.' , "50 ! I! I. /1 .61 1739. 4891. 4891. 1.053 .0500 .00 .01 .0 .2 .7

! '.~.. rlOO 11193.8.' l.U 851. t:~52 • 1952. 1.013 .0500 .00 .00 .0 .3 .9

21.170 1l.l,74 I1'1~1
....~ 714. 1043. 1043. 1.008 .0500 .00 .00 .0 .3 1.3
1.'::',

/1..928 1U58. ':,) 1. 28 l06. /68. 768. 1.008 .0500 .00 .00 .0 .2 1.7

;t~; .·~'·2:! 1048.~4 1 .• " 681. 604 . 604. 1.007 .0500 .00 .01 .0 .2 2.3......,
24. 'iO:) HI3/ .1') .. .: &:1" 401. 401 • 1.007 .0500 .00 .01 .0 .3 2.8... '-' oj,..! •

2,5.230 !U16.UO .', t··, 368. 192. .. n·, 1.007 .0500 .00 .01 .0 .3 3.2
~ I" .J

1:':,

~...j "'; ~ ij :~Bl .84 2.20 458. 316. 316. 1.001 .0500 .00 .01 .0 .3 1.8
'-'.'IJ..- ':

{~' I P;':' "',~'j,H 1 "., 532. 484. 484. 1.007 .0500 .00 .01 .0 .3 1.6
I o,~

~, ;~. 7;· _~ .~~)~ .:)',:' ] ..'3 582. 512. 512. 1.007 .0500 .00 .00 .0 .3 1.7

r1j:-: li!llJIT! FrC>!JM fj'!fT!ter- i FR(~i) 1.24

lr o;.s·:i€C t I on of tlat HTiUm Jrou(je NlJmbH orR) 10

t1inim'jlTi Fr oude Number n~m
.05

Cro~.s-:ip~ t I on of ~1 inlii,lJrn Froude NlJmber UFt1) 1

PbW}I)IR OIJHLlM INF ORl1A11 ml :
-------------------------------

.oam
ltHat Ion l:Japsed !JIlt f I(1,'1 Dam Sr each lall\~ater Sf'each Breach FIQIIl Breach Flow Gate

cr os': count Time From ('later Bottom Elevation Submer- BottOlll Upstrem OutflQ\ll Over And

SH t I cor! Dam Surface Elevation gence Width Of Top Of Turbine

q!lf!!be r El\!'Ja t i on Correct. Dam Dam Fl QliI

n Q(J) H2 '(8 D SUB BB 00(1) QBRECH QINTOP QOTHR

(hi .1 (ciS) (ft t1SU (ft MSU I,ft MSU (ft) (ds) (cts) (ds) (cis)
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- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

lime (IT!

flIT.e Step (DTHl
Number of fleratiDn5~equlred after Time Step Reduction (ITERRJ
Flci!) at Upstream End ,)+ tlodel ':l1l1(l) I efs)
iiater ~Iel!ati!)n at Upst:'ean, End of t10del OU(\), ft t1SU
Flc'~ .~t %I!m~.tream End of t10del (!lUitV I cfs.l
!..Iater· Elentlon at Dow/stream End of t10del (YlI(tfl, ft NSU

lU.80UO
.20UO

3
147681.70

1413.03
1007.23
951.54

RI '.! ~r' 1.·la ter' F1O'.j F1QI.'/ Channel fop F1c'''' thnn i ngs Contract.! He ight Discharge Froude Depth
LOCit I on Surface I.lel DC itr Area fop I.~i dth n Expans ion Abo'Je Volume Number Above

Elevation 1.4 idth InclUding Coeff • Initial FrOl1l Channel
Storage Condition Reservoir Bottom

~( il I' \.1 A B ST G~1000 Ctf1 FKC l.JAVHT DISV FRD DEPTH
':mi) f.t t t1Sl) <: f t/ s.! (sq ft) (ft) (ft) (efs) (ft) (acre-ft) (ft)

------_.~- ---_.~---- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
i:l,':'ZI.I 14J:3.0J 1.8l :~1139 • 4268. 4268. 147.682 .0400 .00 6.08 2372.7 .1 23.0
8.8'''U 1368.45 U.iO 12114, 420/ . 42U7. 146.638 .0400 -.50 5.75 .0 1.3 6.5
'i ,3:31 1:343.04 :3,6J 16752. 4902. 4902. 144.~;'5 .0407 -.50 5.93 .0 .8 6.9
~ .79.' t:31::l,51 7 f' 18318. 5049, 5049. 142.337 .0423 -.50 5.62 .0 .7 6.6

• i , ... t

IU.268 1296. :!; 6.97 199'tJ • 61J58. 6058. 139.399 .0441 -.50 5.20 .0 .7 6.2
1u,';45 1271.04 6.44 20977. 6131. 6131. 135.175 .1J419 .00 5.50 .0 .6 6.6
11.8~:j L4i ,'j~ 6.1 ':-' 21.1156. 5555. 5555. 128.546 .0400 .00 6.29 .0 .6 7.4
12. o~u 1214.04 5,41 22221, 6746. 6746. 120.121 .0500 .00 4.34 .0 .5 5.0
14./\.10 1161.11 L.10 15341. 10552. 10552. 32.143 .0500 .00 1.58 .0 .3 2.1
1.' •7:,1) 1112 ,O:~ So;. 3960. 6929. 6929. 3.522 .0500 .00 .38 .0 .2 1.1
1';; "11'" lO':i:3.:::B 1.20 863. l'I6/. 1%7. 1.032 .0500 .00 .01 .0 .3 .9

....... ;J

.:1.1,'U !Ui4.96 1.2:' 794. 1043. 1043. 1,008 .0500 .00 .00 .0 .3 1.3
?) Y".JU 105B.~11 1.28 186. /68. 76B. 1.008 .0500 .00 .00 .0 .2 1.7
.... t .... \,.'

d.:...t) 1048.84 1.48 681. 604. 604. 1.007 .O~,OO .00 .01 .0 .2 2.3
24,"03 1031 .15 ' ., 571. 401. 401. 1.007 .0500 .00 .01 .0 .3 2.81. /0

t,6. (~:i.1 1016.1.10 1., /:3 J68. 192. 192. 1.007 .0500 .00 .01 .0 .3 3.2
:"Ili .-, ... ',

'i'~n .84 2.2li 45:l. 316. 316. 1.007 .0500 .00 .01 .0 .3 1.8""u, io' \,.,

29 I 18~ 0;<65,64 1.89 532. 484. 484. 1.007 .0500 .00 .01 ,0 .3 1.6
~~'~' I /2"·' '~'~5~ I 89 1./3 582. 512. 512. 1.007 .0500 .00 .00 .0 .3 1.7

~'1 ~ ',; I nll~m ~ rou de Number \ FRDm 1.26
Cross-Sed ion of t1ax imum Fr'oude Number OFR) 10
tIl nl!1lurn Froude Number' {FRth .07
Cross-Sec t I on ot t1l nImum Froude Number' \lFtl.! 1

~:E '~E ~:I}U j R OUT FlLi!j 1NF ORt1A I] L~l :
-_ .._--._._-0------_._-_._--------

D.3fi' It ~ r ~ t Ion i:laps~d LiIJ t f 10'11 Dam Br~~ch T~i h'lat~r Breach Br~ach F1Ql,,/ Breach F1Q1.i1 Gate

.rn~~ Count Tirne From Water Bot tom Elevation Submer- Bot tom Upstream OutflQl.il Over And

.~ctlon Darn Surface Elention gence Width Of Top Of TurbiM
tlllrnber Elevation Correct • Dam Dam FIQI.iI

if 1]( I ) H2 Y8 D SUB BB QU(I) GBRECH QMOP QOTHR
': hr) ':cfs) (ft t1SU (ft tlSU (ft r1SU (ft) (cfs) (cfs) (efs) (cfs)

--------- -~_._---- --_ .._---- --------- --------- --------- --------- --------- --------- -------.- --------- --------- ---------
J IO,80u 147682, 1413.03 1374.33 1392.76 1.00 559.23 147632. 142698. o. 4984.
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- - - - - - . - - . - -- .. - NE.~T CYCLE - - - - - - - - - - - - - - -

TIfT'" 0: I f I
Tim" Step (DfHl
Number of Iterations Reqijlred after Time Step Reduction (ITERR)
F10'~ at Ups.tream End of t10del (GU(P, cfs)
ll;tt:r I:le"ation at Upslream End of Hodel <YUU), ft r1SU
Flol,;,l r}C",m~.tream End oi t1c,,:Jel (OU(N), cfs.)
!htH Elention at Dm.;mstream End of Model (YUW.), ft t1SU

II .2000
.2000

3
155853.70

1410.04
1007.25
951.54

1373.o.1.00 660.90 155854. 154481.3 !1.2UO 155854. 1410.04 1392.40 1392.90
-------- --------- --------- .-------- --------- --------- --------- --------- --------- --------- --------- ---------

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

1=: i ~.' 1? r i,htH i., C!I!J FIQl,~ Channel fop F1Ci,'1 tlann Ing; Contract! Height Oi scharge Froude Depth

!.('(i1tic,n Surtace l)e IDC \ ty lirea fop Width n Expansion Above Volume Number Abo'Je

Eleuat ion !'.jj dth Including Coeff • In i t ial From Channel

star' age Condition Reservoir Bot torn

X(J) i..} A 8 8T IHI000 U1-1 FKC WA'·)H"T DISV FRO DEPTH

:,mi .I (it r1'JU nt's.) (, sq ft) ( ft.l Ut) (ds) (ft) (acre-f t) ( ft)

a,6~U 1<1l!J.04 2.28 684l? • 4255. 4255. 155.854 .U40U .00 3.10 2555.2 .1 20.0

!}.8';'I.I 1:3,58 .60 12 ,21 127 rlY • 4385. 4385. 155.670 .0400 -.50 5.90 .0 1.3 6.6

•
',~, 3;31 1:343.19 8.:;~ 17496. 5044. 5044. 155.016 .0400 -.50 6.08 .0 .8 7.0

r,' I 7?l 1:}13 ..s7 8,05 19160. 5163. 5163. 154.1/6 .0415 -,50 5.78 .0 .7 6.7

10,26'3 129?,15 ' .27 210.'1, 6182. 6182. I~J.261 .0432 -.50 5.38 .0 .7 6.4

to, '~45 1271,26 ... i J 22386. 6310. 6310. 151.530 .0407 .00 5.73 .0 .6 6.8
,~. I " (

11,883 1241.83 6.3/ 22958, 5873. 5873. 146.217 .0400 .00 6.67 .0 .6 7.8

12,841.1 1214.35 5,76 24322, 6903. 690:3. 140,187 .0491 .00 4.64 .0 .5 5.3

1'1, /UU lW.85 J.43 35812. 131)'16. 13046. 122.751 .0476 .00 3.31 .0 .4 3.8

17.150 1112 ,'3,) 1.1~, 5973. 1116. 7116. 6.874 .0500 .00 .67 .0 .2 1.4

i¥.4l!U 1U'''3 .88 I.2U 879. 1985. lY85. 1.057 .0500 .00 .02 .0 .3 .9

21. 1.'0 1074.76 1 ?? 794. 1043. 1043. 1.008 .0500 .00 .00 .0 .3 1.3
,.'

L2,/L8 IU5:}.51 1.28 186. 168. 768. 1.008 .0500 .00 .00 .0 .2 1.7

~3, '''25 104iL8': 1.4 l} 681. 604. 604. 1.007 .0500 .00 .01 .0 .2 2.3

24.903 IU3:'.1 'j
4 _( 5/1. 401. 401. 1.007 .0500 .00 .01 .0 .3 2.8
j "'J

26,2:3U IOI6,UU L,l3 368. 19"2. 192. 1.007 .0500 .00 .01 .0 .3 3.2

. I' ~ ..., ~., '131.34 L.2i.! 458. 316. 316. 1.007 .0500 .00 .01 .0 .3 1.8
:"') I';;" Q

1.Y .1 ~:~! ';'65.04 l,BY 532. 484. 484. 1.007 .050U .00 .01 .0 .3 1.6

t:;,72l r,l:.L 11" • ',.; 582. 512. 512. 1.007 .0500 .00 .00 .0 .3 1.7
; .J') I \~,. 1 I,'·J

iia;.; iil'IUiil Fr ouoe Number- \ FRDtU 1.26

eroos-Sectlon of flax imum froude Number mR) 10

t'l!n iIT!lJIT! Fr o'Jde n'J!'lber' (FRM) .10

t.lQ~S-SEC t i on of Hi nimum Frou de Number (1Ft1) 1

RI: '3E f,',:Q IR OU fFlIJ-J INF UFtt.;TEll :
_._- -_._-~_. __ ._- .------~.~ .... _- .-_._-

.Dam 1tHa\IDn E1ar'sed iJu tt ICiH Dam Breach failwater Breach Br'each FICM Breach FICM Gate

ero:;s COllnt f ime Frorn Water Bottom Elevation Subrner- Bottom Up3trearn Ou tf I011 Over And

Sec t I on Dam Surface Elevation gence l~ idth Of Top Of Turbine

N!lmber Elention Correct. Dam Darn Flow

~ n 1]\ J) H2 (8 D SUB BS GUi!) OBRECH OCNTOP GOTHR

': hr .I (CIS) itt r1SU (tt t1SU (ft HSU (ft) (cts) (cfs) ids) (cfs)
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T.". .'(

- - - - - - - - - .. - - - - I~E.·!, I C'f CLE -- - - - - . - - - - - - - -

! Iill: I'll}

T,!Tlt ~ttP ([~iH!

tillmber 0+ ItH~. t ions P.~qlj i red after f ime Step Reduc t i on (HERR)
1·101,,1 at L!p~trejm End of t10del (OUO), cfsl
!,.JjtH Eie'.!ation at Upstream End of tlode] (YU(1), ft rlSLl
r!O'.'1 at DQt'm~.treilm End of Model WU(N), cfs)
!,j~ter !:!e'!ation at IJmmstream End of t10del nU(N), ft t1SU

11.6000
.2000

3
150306.10

1406.20
1007.31
951.54

RiuH' i.,latH ~ I C(~ F1OI.~ lhannel Top FIrM Mann ings Contract/ Height Di scharge Froude Depth

Location Surf ace lie lOCi ti Area Top Wi dth n Expansion Above Volulile Number Above

E1e\! at I on Width Including Coeff • Ini t ial Fr'm Channel
Storage Condition Reservoir BottOOl

.x\! .' Y U A B BT Q*1000 ctt1 FKC WAVHT DISV FRD DEPTH

~. fTI ! } 1. t t tlSL.l (+ t:' ~.) (sq ft) (ft) (ftl (cfs) ( ft) (acre-ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
8.620 141J6.20 2.8'{ :1,071. 4237. 423/. 15U .:J06 .0400 .00 . -.75 2521.6 .1 16.2

SIO'll' 1368.:)3 12.15 12427. 4295. 4295. 151.010 .0400 -.50 5.83 .0 1.3 6.5

'i,nl 1343.15 :J.81 1/:310. 5008. SUU8. 152.506 .0401 -.50 6.04 .0 .8 7.0
.) ""9 .~ 1:31~ ,SIS S.03 19110. 5157. 515/. 153.414 .0415 -.50 5.77 .0 .7 6.7

• 10.U8 12:i7.16 ,/ t 2~i 21156. 6191. 6191. 154.271 .0431 -.50 5.39 .U .7 6.4

1(I, J'45 12.'1.31 6.83 22693. 634'1. 6349. 155.012 .0405 .00 5.78 .0 .6 6.9

11.883 1242.1)] 6.44 24046. 6024. 6024. 154.835 .04UO .00 6.85 .0 .6 8.0

12,'340 1214.51 6.U2 25448. 6'136. 6986. 153.110 .0482 .00 4.81 .0 .6 5.5

14. iun 1163.12 :) .63 39400. 13435. 13435. 143.026 .0450 .00 3.59 .0 .4 4.1

1;' ,i5U 1112.57 1.3Ll 7455, 7251. 7251. S' .689 .0500 .00 .87 .0 .2 1.6

19.400 lUY3.90 1.21 905. 2014. 2Ll14. 1.098 .0500 .00 .03 .0 .3 .9

21,L'iJ 10/4.96 1.2/ 794. 1043. 1043. I.U09 .0500 .00 .00 .0 .3 1.3

22.928 lU58.51 1.28 786. 768. /68. 1.008 .0500 .00 .00 .0 .2 1.7

i.:3. ~:'i.~l 104:::, :j4 1.48 681. 604. 604. 1.007 .0500 .00 .01 .0 .2 2.3

2U03 IU:37 .1 J 1.:'6 5f1. 401. 401. 1.I.IUI .0500 .00 .01 .0 .3 2.8

2,;. t30 1016.l!O . , .'.-, 363 • l·n P? 1.007 .0500 .00 .01 .0 .3 3.2.::. .,:.J ...... ' ..
28.//8 ')81.84 2.20 458. 316. 316. 1.007 .0500 .00 .01 .0 .3 1.8

2·~.1 :J5 ·i,;,~.• 6,1 1.89 532. 434. 484, 1.007 .0500 .00 .01 .0 .3 1.6
q!", '·i-' '?5~', :r;' 1. /3 582. 512. 512. 1.007 .0500 .00 .00 .0 .3 1.7
":':' ...::

lh:-:imlJm ~rOildE· tJumbe r (FRDt1) 1.26

rIQ':·" ':3ect Ion of tl,;{ imum Frou de Number <IFR) 10
11in 1!1Ium Fr oude Number (fRIll .15
I~ross-Sect 1on of r11nlmum Froude Number <JFt1) 1

Rbt.l-:'IJIR UiJi fLOI..j ItIF OF.t1A11lJl :
. --------_ .. __ .. _---------------

Dam Itent IGn Elap~ed Oulf I()I,~ Dam Breach fa! l!4ater Breach Breach Flw Breach FIrM Gate

.r055 Count Time From Water Bottom Ele~atlon Submer- Bottom Upstrean OutfllM Over And

.HtiDrt Dam Sur' face Elevation gence t~i dth Of Top Of Turbine

Number Elention Correct. Dam Dam Flow

I ~, n Q(}) H2 yB D SUB BB QU(I) GBRECH QMOP QOTHR

(hr) (cfs.l (ft MSU dt J1'iL) (ft t1SLl (ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- .. __ ._~---- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
J 11.6UO 150306. 14U6.2u 1390.43 lJt2.81 1.00 /62.58 150306. 150306. o. o.



BOSS OAi1BRK 'IH ;.1 Of, 2.00
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- - - - - - - - - - - - - - - NEX r CyCLE - - - - - - - - - - - - - - -

1ifT;~ I~ i I .i 12.0000
11m" ~lep .:nIH' .2000
tJumher of 1ter· at I on s Required after Time Step Reduct i on (ITERR) 3
FIO'!I at Ups tre .,m End ot t10de I (QU(l) I cfs) 98365.35
IAa ter EIe'·rat! on at I.Jp;.tream End of t10de I (Yl!U) , ft t1SU 1401.56
F1O'!J ,t llm'ms. tr e;11I End of r10de I (GUW) I cfs) 1007.29
I'}a ter Eiel!atlon ~\ DC~lmstrearn End of t10de 1 ("(v(to , ft MSU 951.54

fll"Er [·la ter· 1-1 ('II FI0'.• Channel Top F1O'"~ t1ann i ngs Contr'act/ Height Discharge Froude Depth

I.oc.; t I Q~, ~lur fa,e ')e! OC! t;.- Area lop I,Jidth n Expansion Above Volume Number Above

Elevation l~i dth Including CoeH. Initial FrOl1l Channel
storage Condition Reservoir Bottom

~(1 ) ( I.) A B BT Q*1000 Ctt1 FKC I!JA'JHT DISV FRO DEPTH

':ml) dt t'1:'I.) dUs! (sq ft) dO (ft) (cfs) (ft) (acre-ft ) (ft)

-_ .. '~---"- ~--_.~ ... _.. ._--- ... _.. --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
8.,sr:U 1'1\J I. 56 :3.i.13 324:11. 4216. 4216. 98.365 .0400 .00 -5.38 1885.2 .2 11.6

t: .:::'/0 136/.13 ! I. 76 8/58. 3102. 3102. 103.012 .0400 -.50 4.83 .0 1.2 5.5

'?,:331 1342.51 ! .83 14312. 4403. 4403. 112.00j .0433 -.50 5.40 .0 .8 6.4
':. , /'.,'} 1313.17 :.21 16M2. 4817. 4817. 120.197 .om\ -.50 5.28 .0 .7 6.2

• IU.268 12:16.81 6. /0 19048. 5947. 5947. 127.589 .0448 -.50 5.04 .0 .7 6.0

I!.'. ';'<1~ 1271.U6 o5,4.s 21140. 6152. 6152. 136.558 .0417 .00 5.53 .0 .6 6.6

11.88:3 124l.:3,j 6.34 231U3. 5893. 589:3. 146.459 .0400 .00 6.70 .0 .6 7.9

L: .:~4U 1214.4'i 5.98 25311. 6976. 6976. 151.43'1 .0483 .00 4.79 .0 .6 5.5

14.711(: 1163.24 3./S 4098/ . 13604. 13604. 153.627 .0443 .00 3.70 .0 .4 4.2

j,'. /':,0 1115.01 3.22 27111. 8844. 8344. 87.426 .0472 .00 3.31 .0 .3 4.0

1'?4UO i OYU! 1.j8 1m. 2269. 2269. 1.787 .0500 .00 .21 .0 .3 1.1

r:l.llu 1L! 74,~' 7 1 'j' 798. 1043. 104::l . 1.016 .0500 .00 .01 .0 .3 1.3
... i

22.:;';':0 lU5:J.51 1.23 186. /68. /68. 1.008 .0500 .00 .00 .0 .2 1.7

t3, ,/2:1 I048.;~4 1.48 68!. 604. 6U4. 1.007 .0500 .00 .01 .0 .2 2.3

1'1. ,..OJ 103: .15 1./6 Sl1. 401. 401. 1.007 .0500 .00 .01 .0 .3 2.8

26.23U 101,j .UU 2.73 368. 192. 192. 1.007 .0500 .00 .01 .0 .3 3.2

,;3.2,78 '181.84 -.:.20 458. 316. 316. 1.007 .0500 .00 .01 .0 .3 1.8

t/, Hf5 '?65.j4 1 c", c:",? 484. 48'1. 1.007 .0500 .00 .01 .0 .3 1.6
.07 ...t,) .....

.'11' '~'i .. ','55.8:? 1. 73 582. 512. :512. 1.007 .0500 .00 .00 .0 .3 1.7
I;' li:,-'"

t12:~ if'llJm Fr(lude Number (FROtH
Cro;s.-Section of rIm ilium Froude Number (IFR)
r~ inimum FrcilJde t'!umt,e r· (FRt1l
;;,,:,;;~SEction of t1,nliTIUI1\ Froude Number (lFt1)

1.23
10

.11
93

Hi::;H~;lIIR OUIFlOl,J INFORt1..H1lli ..
_..--_._-----_ .. _-----------------

[lam Iteration Elapsed (Iutf ]O'A I)am Br each fa ihi3 ter Breach Breach FI Qf.i Breach Flow Gate.I.ro== Count Time From (,iater Bottom Elevation Subrner- BottOl1l Upstream OutflO\ll Over And

'3ec t:on [lam Surface El ent ion gence Width Of Top Of Turbine

Number Elevation CCIfr ect. Dam Dam Flow

K II (j( 1) H2 '(8 D SUB 8B GU(1 ) QBRECH QWTOP GOTHR

(hr) ':cfs.J (ft MSU ot t1SU (ft MSU (ft) (cfs) (ds) (cfs) (cfs)

---_ ..---- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
J 12.000 98365. 1401.56 1390.00 1391.85 1.00 788.0U 98365. 98365. o. o.
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80~:.i DAllBRI; \!H sian 2.00
p~LlJEn iI' U: : HOFRS-·tllDDLE BREACH q 3-88)
PRO.JEti UlmER: FILE: HlSlIli4.DBK.-------

- - - . - - - - - - - - - - - NEXT ml ~ - - - - - - - - - - - - - - -

tUU.uu IU~U~. 10vO~. u. u.

! Hne (I i \
T!IT:c :3tep (lJ1Hi

number of Iterations Required after lime step Reduction (IlERR)
~ 100'j at Up,,!re.?,m !:",j of r1o,jel (UU(}), ofs)
l,j~ tu EIe'la t j on at Ups trearn End of t1Qde 1 (YUU.!, f t t1:3U
fIC",~ at LJC'!'m~.tream End of f10del (QL!iN), cfs.!
I.'iater !:leuatlDn at OOllmstream End of t10del OU(N), ft t1SU

12.4000
.2000

4
41384.40
1396.38
1007.28
951.54

R1l,ler

Locatioil

.~ ( ! )
(rnj)

'.,later
t IJrface
Uen t i on

j t t f1JL)

~ I L'!••

I,'e i oc I t;;

I)

"t tiSi

F1Of/I

Area
Channel
fop
l~ldth

B
(ft)

Top
Width
Including
Storage
BT
(ft)

9*1000
IcfsJ

t1ann ings
n

ctt1

Contract/ Height Discharge Froude
Expansion Above VoluRe Number
Coeft. Initial From

Condition Reservoir
FKC W¥JHT DISV FRO

(ft) (acre-ft)

Depth
Above
Channel
Bottom
DEPTH
(ft)

•
8.6ZI)
8.8:,'1)
'j .::1,11

10.2,\8
10. ?4~1
11.8!:!3
12.04u
14.70U
1,'. ,'50
I'j.400
21. 1:'0

1;)'16, Ji3
1365.:./
1341.U/

12'15. :?O
Ulu.25
1i:40 •.?'!

1114.12
11.53.16
1116.31
HI",' .84
1074.18
1058.51
1!J48 .:~4

1u:3/. j 5
1U16.0U
~:'811 :j4

:3.613
11. ,4
6.25
5.61)

5.30
5.35
5.1:l4
5.42
3.66
3.81
4.43
1.28
!.2tl
1.48
1. :6
1.,73
2.20
~ ,',,;"'\
1 II);

1. t~

11241.
4037.
BY42.

1158:3.
13934.
16403.

. 13304.
22791.
39909.
3'1'179.
12397.

8l19.
786.
681.
571.
368.
4:i8.
532.

3510.
1974.
3065.
4022.
5306.
5511.
5178.
6789.

13490.
9683.
3628.
1045.
168.
604.
401.
192.
316.
484.
~12.

3:310.
1974.
3065.
4022.
5306.
5511.
5178.
6789.

13490.
9683.
3628.
1045.
768.
604.
401.
In.
316.
484.
512.

41.384
45.358
55.912
64.880
73.867
87.807

106.870
123.424
145.960
149.361
54.971
1.038
1.008
1.008
1.007
1.007
1.007
1.001
1.007

.0400

.0400

.0500

.0496

.0493

.0457

.0402

.0500

.0446

.0400

.0400

.0500

.0500

.0500

.0500

.0500

.05uO

.0500

.05UO

.00
-.50
-.50
-.50
-.50

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

-10.57
2.87
3.96
4.13
4.13
4.71
5.83
4.42
3.62
4.62
3.97

.02

.00

.01
.01
.01
.01
.01
.00

918.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

.4
1.4
.6
.6
.6
.5
.5
.5
.4
.3
.4
.3
.2
.2
.3
.3
.3
.3
.3

6.4
3.6
4.9
5.1
5.1
5.8
7.0
5.1
4.2
5.3
4.8
1.3
1.7
2.3
2.B
3.2
1.8
1.6
1.7

ria; I mUlTi ~rc!Jde Number (FRDt1)
Cr os; ·~)H t j on of tlax imum ~foude Number nFR)
t1lnlr,UITl Froude Number- (FRl1J
Cros,-~ect!on at Minimum Froude Number (IFM)

1.38
10

.21
106

•

',Jam
ros;

~jec t i or,
nlJmber

Iteritlon Elapsed
CQun t rime

K [I

uutt I 01,01

Fr om
Darn

Q( J)

(cfs)

Darn Breach [ai lwater Breach
Water Bottom Ele~ation Submer-
Surface Ele~ation gence
Elevation Correct.
H2 i8 D SUB
(ft t1;iU (ft tlSU (ft tlSU

Breach
Bottom
Width

BB
(ft)

Fl Q.1

Upstream
Of
Dam
GU(I)
(cfs)

Breach
OutfllJ',ll

QBRECH
(cfs)

FIQ!,'1
Over
Top Of
Dam
GlNTOP
(cfs)

Gate
And
Turbine
Fillill
GOTHR
(cfs)

--------'..._------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
4 12,400 41384. 1396.38 lJvO.OO 13YO.40 1.00 7HB.OO 41384. 41384. O. O.
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. - NEXT CYCLE - - - - - - - - - - - - - - -

rimE ': III
r!me Ste~, \DrH)
number of lteratlNls Required after Time Step Reduction (J1ERR)
F1o:'j ~t Upstream End of tkidel (9U(l) , cfs)
IA.lte~ !:!ention at Upstream End of tlodel ("{UW, ft t1SU
F!O'I at [lQ',oJfI;trnm End of flodel ((]U(f1) , cls-J
i,'later EIE'!at Ion a.t [lol.'Jnstream End of Hodel CYU(to, H MSU

12.80uO
.2000

5
6252.00
1391.18
1007.28
951.55

Pi '.!H I.]; t;or F1C',I Fl Col.~ Channel Top FI c~'. thon i ngs Conh'ac t/ He i ght Oi scharge Froude Oepth
1.0[2 t II:n :3urfacE 'v'e lOCI ty Area fop I:Ji dth n Expans ion Above Volume NUllber Above

Elent ion t,Jidth Including Coeff • Initial Frm Channel
Storage Condition Reservoir Bottm

~ ( J.l .( I.) A B BT t1*1000 ctt1 FKC WAVHT OISV FRD DEPTH
I.mll ot tlSLl (t t:-,) I.. sq fO (H) (ft) (cts) ( ft) (acre-ft) (ft)
~-- . __ ._~.- .. _.------- ---_._---- --------- --------- .-------- --------- --------- --------- --------- --------- --------- ---------

8.620 HVl.l o 22,38 2/9. 472. 47'} 6.252 .0400 .00 -15.77 226.0 5.1 1.2, ..
8I :3YU 1:36:3.68 ij,U IO/! • 1146. 1146. 9.:3Y2 .0400 -.50 .98 .0 1.6 1.7
~.3!! 1:J3'i •Ii 1.1 4.40 J61'? , 2074. 20;4. 15.921 .0500 -.50 1.89 .0 .6 2.9
9,l9,.1 1315,31 4,24 5668. 2891. 2891. 24.035 .0500 -.50 2.42 .0 .5 3.4

• 10.268 1t:"l ,;,6 4,29 8075. 4077. 4071. 34.642 .0500 -.50 2.89 .0 .5 3.9
10.945 126:?31 4031 11550. 4738. 4738. q'? •SOO .1.1500 .00 3.77 .0 .5 4.9
11.883 ILjq .98 4. 7~1 1351)1. 4346. 4346. 64.071 .0452 .00 4.82 .0 .5 6.0
12,B40 1213.18 4,76 16707. 6042. 6042. 79.494 .0500 .00 3.48 .0 .5 4.2
14,.'00 11.52.81 3.30 :;:5300. 12989. l N AQ 116.521 .0461 .00 3.28 .0 .4 3.B
j -:, .'~,O ! 116.:3/ 3,79 39/01. 9716. 9716. 150.516 .0400 .00 4.67 .0 .3 5.4
I?, 'lUll 1101.60 '1.62 30442. 6013. 6013. 140.661 .0400 .00 7.73 .0 .4 8.6
21.1:'0 1U/~!',Y2 4.64 7868. 1749. 1749. 36.486 .0481 .00 4.96 .0 .4 6.3
,-\ "·'n 1053.52 IN m. 770. no. 1.021 .0500 .00 .01 .0 .2 1.7i:t..,,~ ~o

2~: I 9~5 1l!·1iL84 l. 41) 681. 604. 604. 1.008 .0500 .00 .01 .0 .2 2.3
24. "03 103/.1 ~, l.?6 5'7') 401. 401. 1.008 .0500 .00 .01 .0 .3 2.8, ..
"Le,,230 1016.00 .', ", 368. 192- 192- 1.007 .0500 .00 .01 .0 .3 3.2, ,,' J
.',i"< ,-,in :?:J!.:H 2.20 458. ::l16. 316. 1.007 .0500 .00 .01 .0 .3 1.8c:..'.', i.. i"l

:::.~' ,1G~ '7t,5,64 1,39 532. 484. 434. 1.007 .0500 .00 .01 .0 .3 1.6
2'1, /2 .. ' :iJ:l.S? I ;.', 582. 512. 512. 1.007 .0500 .00 .00 .0 .3 1.7•• J

rla:,lmum f roude Number ':FRDt1.1 5.13
CrlJSs-:3Htiun of t1a:{ lI11um froude NurnbH WR) 1
;1! nI ilium Froude Number (FRW- .22
Lr,jss.-Sect IQn of t1inlfllum Froude NurnbH (IFt·l) 115

~I:SERJ':I.l1 R Ol)fFLtJliJ INFOF.11ATIl~ j :
-----~.._-------------------_._._,--

Darn 1tHat I on EIap;~d OuH IC'-'I Darn Breach Ta i i!,~ater- Br'each Br'each FIO\lI Breach FIO\lI Gate

eos
s count 11me From Water Bottom Elevation Subrner- BQttm Upstream OutflO\ll Ol~er And

. ~ct ion [iam :3urface Elevation gence Width Of Top Of Turbine
Number Elevation Correct • Darn Dam FlfJII
I K Ti 9(1) H2 YB D SUB BB QU(l) QBRECH QINTOP QOTHR

i, hr ) (cts) (ft MSLl (ft t1SU (H tlSU (ft) (cfs) (cfs) (cfs) (cfs)
----_._-_., --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

:5 12,8110 6252. 1391.18 1390.00 1388.34 1.00 788.00 6252. 6252. O. O.
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OLv~. u. u.

.. - - . - • - - - - - - - NEXr CYCLE - - - - - - - - - - - - - - -

i IIT:~ (11)

! !m;; StEp flJiH)
N'Jmo;;; ;:d ItH"tlon:; Required after Time Step Reduction (\lERR!
F!ry, at Upstream End of Hodel (QU(!I, cfs)
Water &!euation at Up:;tream End of Model IYUlll, ft MSL)
Flo'll at ()o'·m~,tream !:nd of Model (QU(N.!, cfs)
Mater EI@uatlon at Downstream End of Model (YUCN), ft MSL)

13.2000
.2000

5
9531.13
1391.56
1007.28
951.55

Ri'.'~r I,.ia ti?r- FI1)f'j F1co.• Channel Top FICO,1 t1ann i ngs t:ontr-act! Height Oischarge Froude Oepth
L(lr:~ t i on Surfar:e '.)e I DC I ty Area Top (~i dth n Expans i on Above Volume Number Above

tl;;"ation 14idth Including Coeff • Ini t ial Froo Channel
Storage Condition Reservoir BottOOI

.~,; I) 'i l.! A B 8T Qmoo ctt1 FKC WAVHf DISV FRD DEPTHH

(mil dt t1SU (fUs) (sq ft) Uti ( ft) (cfs) ( ft) (acre-ftl (ft)

g,620 Im.56 1'~.50 48','. 625. 625. 9.531 .0400 .00 -15.39 172.5 3.9 1.6
~:: ,g"U 13-53,82 8, ','0 1239. 1208. 121)8, 11. 028 .0400 ·,50 1.12 .0 1.5 1.8
.;. ,::31 133:3 ,3/ 3,75 2406. 1772. 1772. 9.032 .0500 -.50 1.26 .0 .6 2.2
Q 'It;,. 1314,12 3.Ll 2682. 2103. 2103. 8.6U1 .0500 -.50 1.22 .0 .5 2.2• to,>:) 12'7:3,32 3.1.6 3542. 2711. 2711. 11.5:31 .0500 -.50 1.55 .0 .5 2.6
lO,'N~ 126/,98 3.48 6107. 3447. 3447. 21.223 .0500 .00 2.44 .0 .5 3.5
11,:383 123B.99 3. 88 9604. 353! . 3531. 37.226 .05UO .00 3.83 .0 .4 5.0
12.840 1212,j7 4.t'? 12089. 5369. 5369. 50.629 .0500 .00 2.67 .0 .5 3.4
1'1,,'00 t162.2~? -J "'J 28683. 12235. 12235. 30.836 .0485 .00 2.75 .0 .3 3.3i..\.' ...

1/.7:,0 IW.,tO 3,62 37120. 9551. ';'551. 134.193 .0400 .00 4.40 .0 .3 5.1
19.101] 1102.1.10 4.46 32897. 6271. 6271. 146.717 .0400 .00 8.13 .0 .3 9.0
21.1 iU 108:1,/5 5.uO 20921. 3043. 3043. 125.546 .0400 .00 10.79 .0 .4 12.1
..,.... " ,,' 111,51.88 2.41 /438. 4021. 4021. 1l.913 .0500 .00 3.37 .0 .3 5.1i...:. • ..... ':

:!3. Yl) 1048.93 1.54 i36. 631. 631. 1.134 .0500 .00 .09 .0 .3 2.4
24, '.ill 3 lU::;/ .15 1. ?6 572. 402 • 402. 1.009 .0500 .00 .01 .0 .3 2.8
.::'6. 2~3(1 1016,1I0 'L.73 368. In. iQ? 1,007 .u500 .00 .01 .0 .3 3.2, ..
28. 2:?:~~ :,81. :]4 Z. ~~iJ 453. 316. 316. 1.007 .U500 .00 .01 .0 .3 1.8
'j,", :'1" 'f.:'5,,'o4 1 ......) I;"l"i 484. 4G4. 1,007 .0500 .00 .01 .0 .3 1.6;;,.' I ! ,~,) .. t!.,~: .J.Ji. •

29.72: 955 ,lj~~ 1.13 582. 5i2. 512. 1.007 .0500 .00 .00 .0 .3 1.7

t1>,XII1iIJITI I- r c.u de tjlJmber- (FRD!1J 3.38
GrG" ~:;J?( t Ion of M~,imlJm Froude Number ,; IFR.J 1
nl n iiTdJrn f roude Number- (F~~) .22
Cross -Sec t I on of t1inimum houde Number mrD 169

lIt:)t~1'Ul ~: iJlIf~LiJ~ INFORt1AT I ()j :
-- _........ ---_ .. - _.._-- .. -_.- ._-------

Ham ltHatl~ln elapsed Ou If IQIJI Dal1l Breach Ta i Iwater Br-each Sr'each FI Cl4 Breach FICM Gate

erne: CQunt r ,mp From Water Bot tom Elevation Subrner - Bottom Upstreafll OutfllM Over And
,'ec tiN' Oa.m Sur' face Elevation gence I.~ idth Of Top Of Turbine
t~llmber El ent i on Correct. Dam Dal1l Flow

f:: n fill) HZ YB D ~UB BB QUm QBRECH QOVTOP QOTHR
': hr.! (cfs) (ft MSU (ft r1SU (ft r1SU (ft) (cfsl (ds) (ds) (cfs)

5 IJ.21!O 9531. 1391.56 1:390.00 1388.74 1.00 7B8.00 9531. 9531. O. O.
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( UU.UU /"''''1. 'IoI\Jl. u. u.

. - NEXT ClCLE - - - - - - - - - - - - - - -

ril1l~ <fT)

rlm~ st~p mill
NIJiTIber of iterations !(equirEd after rime Step Reduction dTEI(R)
r:OI') ~t IJp:tre~11I End of i10del (QUW, cfs)
'!JatH tle"atlon ~t Upstream End of r10del nU(1), ft t1SU
FIO'·) 3t liC~!Jr;:.trE2m End of t10de I «(W(Nl I cfsJ
t'!at"-!" llentlon at QO!'mstrEam I:nd of Model CYU(N.l, ft MSLl

13.6000
.2000

5
9943.20
1391.61
1007.30
951.55

P-11..Il:r 1,.1atH' F1C!!/4 Fl Coli) Channel Top Flow t1ann i ngs Contract.! Height Di scharge Froude Depth
Loc.~tloJn $'Jr'f ace l...'e IDC I ty Area Top Width n Expans ion Above Volume Number Above

E!e"~tion 11M ttl Including Coeff • In i t iaJ FrOOl Cha.nnel
Storage Cond it i on Reservoir BottOOl

":\ ( I ~ 'I A ~ Bf umoo Ufi FKC lolAVHT DlSV FRO DEPTH
ifn! : (ft t1SLl (f tis) (sq ft) ( ft.) (ft) (cfs) (ft) (acre-ft) (ft)
.. _- ._-_.,- .. _------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

8.UV 13:i 1.61 19.L3 51l. 642. 642. 9.943 .0400 .00 -15.34 166.2 3.8 1.6
8 .8·~'O 1363.75 8.l3 1159. IllS. I1l9. 10.115 .04UO -.50 1.05 .0 1.6 1.8
? .3:31 !!:;'8.46 :3.84 2571. 1816. 1816. 9.878 .05UO -.50 1.35 .0 .6 2.3

• .~ . i~;· 1314.30 3.40 3083 • 2225. 2225. 10.493 .0500 -.50 1.41 .0 .5 2.4
lO.i68 12"3.11 3.11 2995. 2496. 24',16. 9.323 .0500 -.50 1.34 .0 .5 2.3
1nt 1.~';1~: 12S7,L15 2. :39 3333. 254Y. 2549. 9.632 .0500 .00 1.51 .0 .4 2.6
II. :38.3 ll.3,.' •.57 3.14 5501. 2/05. 2105. 17.280 .0500 .00 2.51 .0 .4 3 7..
12.8~'-' 1211.67 3.611 8542. 4789. 418'i. 30.763 .0500 .00 1.97 •0 .5 2.7
14. /(1) 1161.80 2.45 22920. 11533. 11533. 56.209 .0500 .00 2.27 .0 .3 2.8
1..... /50 111~.. 57 3.:36 32158. 9209. 9209. 1lia.117 .0400 .00 3.87 .0 .3 4.6
1'1.4UU 1101.?:! 4 ')Q 31197. 6093. 6093. 133.933 .0400 .00 7.86 .0 .3 8.7
~I .1'"0 lU86 •.s3 ~5, H4 23916. 3742. 3742. 139.643 .0400 .00 11.67 .0 .4 13.0
2:::. ~;>28 lU~·:' .25 4.44 23504. 5602. 5602. 126.586 .0400 .00 7.75 .0 .3 9.5
/3.925 105~" 2U 4.6::! 10329. 2783. 2783. 48.355 .0400 .00 6.46 .0 .4 8.8
24. ~"n 1039.5/ 2. ~;>O 2086. 890. 890. 6.057 .0500 .00 2.43 .0 .3 5.3
26.230 IUI,;'.lIL ") ;') 37') 19~1. 195. 1.018 .0500 .00 .03 .0 .3 3.2

~,,- '.' '- .
i:3.2,·':3 981.84 2.20 453. 316. 316. 1.007 .0500 .00 .01 .0 .3 1.8
;.'.:,105 )",~,5. b4 1 '''.' 532. 4:H. 484. 1.007 .0500 .00 .01 .0 .3 1.6! ".:;

29,/27 955.W;> 1.,':;' 582. 512. :512. 1.007 .0500 .00 .00 .0 .3 1 '1..

t1'1\ imlJ!Tt I'roud~ Number- ': FR[~1) 3.78
!..rD:·:-~:€'ct Im1 c·j t1a:r.. ;mum .froude Number ( IFR) 1

!1iCllmum Froude Number (F~1D .22
C;;:.s-;-')ect ion of 1-1, nirnurn Froude Number <!An 169

F:E '~E R\.!iJ 1R OUIFW,! ltIFOPtlA11l~1 ..
_.. _------_ .._----_._---------_._--

D?ll\ ! ter-a t I on ~ Iap:H Ou t f' (.,1 U3IT1 Breau, Ta i J\lI3 ter Br'each Brnch Fllll!1 Breach Fl O',~ Gate

.lro-;s (olJn t f ime Fr'Qffi ~J3 ter Bot tom Elention Submer- BottOOl Upstream OutflOl4 Over And

:it ct Ion Darn Sur' face Elevation gence l~idth Of Top Of Turbine

Number Ele'-iation torrect. Dam Dam FJIll!I

K ; i lH Il HL '(B 0 SUB BB UU(l.1 UBRECH G0V10P UOTHR

I:. hr.! ': cf 51 (ft NSL) (ft MSU dt t1SU (ft) (cfs) (cfs) (cfs) (cfs)

-_ .... _._.- ..__ .. _-_._- .- - _.~------- .._------- --------- --------- --------- --------- --------- --------- --------- ---------
~ 13.6ULi 9:143. 1391.61 1390.00 1388.78 1.00 798.00 9943. 9943. O. O.
.J
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-- - NUT CYCLE - - - - - - - - - - - - - - -

I ,fne i! i ,
TI ri'e ':, t ~r "L! IH~
Nijmber of iterations Required after lime Step Reduction (ITERRI
F]e,") at Upstream End Of :1odel I~QUUI, cfs.i
IJater I:le'Jat!c'i1 at upstream I:nd of Hodel (lUll), ft t1SU
Flo",! at HOi;Jn:trHl!I End of Ilodel (!1,IJetV, cfs)
"jater E!e'Htion at UO!!lnstre,am End of tlodel lYU(N), ft MSU

14.0000
.2000

5
9912.95
1391.61
1007.29
951. 55

p jI" l t r i,hler F1eM F1OIl) Channe I lop FIOIl) tlann ings lontractJ Height Discharge Froude Depth

L0':11 i or, :1lJrfau ','e IOC! t;,· Area fop t,lidth n Expans ion Above Volume Number Above

Ele'''>atic·n l.'li dth Including Coeff • In it ial Fr'om Channel

Storage Condition Reservoir Bottom

:'n .' 'i I} A B BT Q~10UU CIll FKC f"JAIJHT DISV FRD DEPTH

I~ iT! i } if t r1SL,l ': ~ US) iSq ftl (ft) ( ft.l ,; cfs.l <t tJ <acre-H) (ft)

___________ h· --------- --------- --------- --------- --------- --------- --------- --------- ---------

• 10.268
1[I ,.;'45
11 ,8:~3

1i.841J
Ii, .'00
1,' ,}50
P.'l!H]
;;1 .1 llJ

2'1. ~'!n

2.~, ,230

IJ',iJ .61
1363.74
1:338.48
IJ1L?4
1293. 1'i

1236.l38
1210. :;';'
11.\1 .:37
111:<.13
l1u\'11'1
1U::~l~'. 40
1066.86
1059,3:,
11146.13
1no .81

'/65.64
','55.89

J,ll
3.138

:3,17

2.72
2, "·5
2.17
2.'13
4,u9
5./6
4,28
4.52

4.4,'

1.J'O
I ".,.,oJ

521.
1141.
2616.
27'44.
3198.
3350.
3551.
5396.

18101.
'8,ue.
27174.
23062
31 YJ:3.
27391.
14616.
3050.
404.
532.
582.

645.
1171.
1823.
2184 •
2578.
2555.
2206.
4207.

109Ll.
8925.
5651.
3557.
5834.
5540.
32'15.
124.
318.
484.
512.

645.
1111.
1828.
2184.
25/1j.
Z555.
2206.
4207.

10911.
8925.
5651.
3557.
5834.
5540.
3295.
924.
313.
484.
512.

9.993
9.937

10.141
9.831

10.135
9.798
9.671

15,945
39.364
82.703

111.136
132,897
136.82/
123.701
77.768
13,641
1.028
1.008
1.0U7

.0400

.0400

.0500

.0500

.0500

.0500

.0500

.0500

.0500

.0428

.0400

.0400

.0400

.0400

.0400

.0500

.0500

.u500

.0500

.00
-.50
-.50
-.50
-.50

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

-15.34
1.04
1.37
1.35
1.42
1.52
1.72
1.27
1.84
3.44
7.17

11.44
8.35

10.51
8.99
4.81

.03

.01

.01

165.4
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

3.8
1.6

.6

.5

.5

.5

.4

.5

.3

.3

.3

.4

.3
.4
.4
.4
.3
.3
.3

1.6
1.7
2.3
2.3
2.4
2.6
2.9
2.0
2.4
4.1
8.0

12.7
10.1
12.8
11.8
8.0
1.9
1.6
1.7

1'1", imum Froud~ flumber (FROtH
Cross-Section of H~ximum Froude Number (IFRI
11! nIl!IljITl Fi (I'Jd~ NIJf!lt,~f (FRt-1.l
Cross-Section of Minimum Froude Ntlmber <IFM)

3.76
1

,22
169

Breach
Bottom
Elevation

ItHat ion Elap:ed
COllnt lime

I( rr

(Iutf IQl4

~im

Dam

Dam
I,~ater

Sur·f ac e
Elevation
H2 YB
ttt MSLl 1ft MSL)

Tailwater Breach
Elevation Submer

gence
Correct.

o SUB
(ft MSU

Breach
Bottom
l~idth

88
(ft)

FlCf.rl
Upstream
Of
Dam
QU(I)
(efs)

Sr'each
OutfllM

GBRECH
(cfs)

FllM
Over
Top Of
Dam
GOVlOP
(cfs)

Gate
And
Tur'bi ne
FIQI,1
QOlHR
(efs)

.. _---- --------- --------- --------- --------- --------- --------- --------- .-------- --------- --------- --------- ---------
9993. 1391.61 1390.00 1388.78 1.00 783.00 9993. 9993. o. o.
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.. - - NEX r CYCLE- - - - - - - - - - - - - - -

I tmE f) f)
i IITIE :;tEp 'J!lHl
N~mb!r ot Iler1tions N@quired after Time Step Reduction (ITERR)
Flo!.• ~t L'p~trEaf!l tr,d 'jt rlo,j('1 nlllll) I ctS)
I,jater tlent ion3t upstream End of tiodel nU(]) J tt t1SU
"IO!'J .'It DC":ms\fl'am tnd of t10del (QU(N) , cfs)
WatEf ~Ie~il!on 3t DDwn3lream Lnd of Model IYUIN), tt MSL)

14.4000
.2000

5
9999.u4
13'/1.61
1035.55
951.60

~: i'Iff !,la t ef F10111 FIC~I' Channel Top F10!.1 rhnn ings Contr'ac t/ He i ght Discharge Froude Oepth
LOc~,til]n SUI't30 l.!e /I)( iIi i~rea Top WIdth n Expansion Above Volume Number Above

E1('113110n t..llim IncllJding Coeff • In it i a1 From Channel
Storage Condi t ion Reservoir Bottom

;( I.; " H B BI lHlOOO ctt1 FKC WA'JHl OISV FRO DEPTH
(.ml; ,tt ttil.! I•. t L 51 \s~ ft) ( ftJ (tt) (cfs) (ft) (acre-ft) (ft)
--------_ .. .... - --- •.. _- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

0.U!) 13~1.,51 19.1 ? 521. 645. 645. 'J.99'1 .0400 .00 -15.33 165.3 3.8 1.6
8.B9U 1363.74 8.72 1142. 11/1. 1171. 9. ,'58 .0400 -.50 1.04 .0 1.6 1.7
9.J!1 1j.3:J. 4,7 J.86 2~94. 1822. 1822. 10.024 .0500 -.50 1.36 .0 .6 2.3

• 'f. /j' 1314.25 3.35 2980. 2195. 2195. 9.YYU .0500 -.50 1.36 .0 .5 2.3
I!). z,s:J 12'J3.llJ 3,16 3168. 2566. 2566. 10.023 .0500 -.50 1.41 .0 .5 2.4

10. '''45 126,.' .L1'! 2. '~':, 3425. 2534. 2534. 10 .042 .0500 .00 1.55 .0 .4 2.6

! l.:jB3 1236.8? 2.,'5 3538. 2202. 2202. 9.740 .0500 .00 1.71 .0 .4 2.9
12,841} 1210.59 .-, c:o 3851. 3890. 3890. 9.937 .0500 .00 .89 .0 .5 1.6.: .J-..}

14,700 1160,'1/ 1.87 1:1::'?1. 10338. 10338. 25.781 .0500 .00 1.43 .0 .3 2.0
1.'.750 l11U3 2.61 24622. 8657. 8659. 64.324 .0451 .00 3.03 .0 .3 3.7
1ri I 4~::!j I! 00.1:1 :!.'~ 1 2211U2. SOlS. 5075. 87.567 .0400 .00 6.28 .0 .3 7.2

21.1?O 1!}!;i~" 43 5..'5 19977. 2787. 2787. 114.785 .0400 .00 10.47 .0 .4 11.8

22,928 lU66.75 4.11 31360. 5789. 57139. 128.907 .0400 .00 8.25 .0 .3 10.0
2·L:;'L5 1059.6'1 4.53 29m. 566/. 5667. 132.737 .0400 .00 10.85 .0 .4 13.2

24.903 1048.43 J.68 2z909. 3860. 31350. 130.196 .0400 .00 11.29 .0 .4 14.1

2tl.2:30 li,l<:S.OO J ~'i 14028. 2115. 2585. 108.278 .0400 .00 12.01 .0 .5 15.2l.i"
2:3.2,'8 :"87.20 r1.,53 3757. 1034. 1lI34. 17.408 .0498 .00 5.36 .0 .4 7.2

1.'/ .185 ';'66.3:? l,4U :?48. 63U. 630. 2.354 .0500 .00 .75 .0 .4 2.4
.',;4, :'-'7. 955,°9 1.81 635. 532. 532. 1.149 .0500 .00 .11 .0 .3 1.8
..: ~ ,;. Ll'

th:;ifTtIJITi FrolJd€ rllJlTibH (FR[~1)

[;r1J;5-"j~dinn ot r~Elmurr. troude Number (JFRl
111 nIITIIJf1l for oud€ t-IlJrntlH (FRf1)
i:;Ij:;~.·SHtlon of i110lmIJm FrolJde NllmbH <IFt1.l

PESEF"}OIR OtJTFW.J WFORf1ATlctJ :

3.76
1

.22
169

.::« ItH3t '(II'! l:iap:;ed I)utf II)I.~ Darn Breach rai h'later Breach 8reach FIQI,II Breach F1Ql,ll Gate

COUl'! t Tme ~rr.om ~)atH' Bot tom Ele'Jation Submer- Bottom Upstream Outflow Over And

.)~~~ion Darn Surface ElelJat ion genee Width Of Top Of Turbine

t·jtJfllber EIella1ion Correct. Darn Oarn Fll»1

J c' i ! I.!d) 142 '(8 D SUB BB GUll) GBRECH OMOP GOTHR

(hr.! (cts) (ft 11SU 1ft i1SU (It t1SLl (ft) (ds) (ds) (ds) (cfs)
-_.~_._--_. --- ---- _.. ------_._- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

~ 14.400 'n91. 1311.61 1390.00 1388.18 1.00 788.00 9999. 9999. O. O.
J



BOSS Df~lBRK IJH ~ I on 2, UU
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- - - NEXT CYCLE - - - - - - - - - - - - - - -

1ime f II)
, :mc Step i llj H.l
ilurntJer 01 !tHatlons Hequlred after Time Step Reduction (ITEHR.I
q ~14~ t Up~- tr nill tnd «f tlode I (flU (1), cf s.l
u~ter Elevation at Upstream End of Model (1U(I.1, ft MSL.I
FIQ!.'I :It "CI'm~trBm Entj of flode! WlI(N) , cis}
!,j~ter Ele'l;;tion at OO\~nstieam End of tlodel nU<N!, It t1SU

14 .8000
.2000

4
'm9.82
13?1.,~1

12140.70
955.83

RI "er
!-0('3. t l Dn

o:::i I

(Tn j I

I,J~ ter F! Q!II F10111

Surf~ce Velocity Area
F.leu~tlon

J V A
': it t1Sli '-_ It/;) i, sq ft)

Channe I
fop
I..)ldth

B
( ft.l

Top Fl/JIJ
tJldth
Including
Storage
Sf amoo
(ft.) (ds)

11ann i ngs
n

Ctt1

Contr-act! Height Discharge Froude
Expansion Above Volume Number
Coe"~o Initial From

Condition Reservoir
FkC WAVHT DISV FRO

(tt) (acre-ft)

Depth
Above
Channel
SottOOl
DEPTH
(ft)

------_._- -----_._- --_ ...• _--- --------- --------- --------- --------- -----_._-- --------- --------- --------- --------- ---------

e
8,m

Ili , ~_(:!

1C' , -,'4~,

11.:':;'-)
12,840
1.~ •/1I!.i
!7,~5ij

l'i,I!,!!1

~], 1.'0

24. ';'0')

t:m .61

1363, /4

l:3H. ~':'

U Q3, 1e
126.' .O<!
1,,--" "-.I

£',)01.1 ...

l:::1l1 '~'':!

1161) .J?
1114,30
1~I'~'::' I ~1~

lU:H,11
I U(~'\' 2:3

-;'/2.'i'B
:i,~I.1i

8,l3

-11 i
V ... 1"

2.l !
~.54

1.61
.'. ·It.:
,;;, .,;...)
L 11
5,:j','

:3 ,8:3
4,:3:3

/ .47
~" 33
4.45

~21.

1144.
2588.
2786.
3156.
3413.
3643.
3801.

10031.
215:36.
18129.
16565.
28407.
27804.
22'i83.
162:>'3.
11286.
8684.
6401.

645.
1112.
1821.
L19i.
2561.
2579 •
2232.
3880.
9802.
8423.
4499.
2465.
5595.
5568.
3865.
220/ .
~246.

IM7.
1821.

645.
1172.
1321.
2197.
2561.

2232.
3830.
9802.
8423.
4499.
2465.
~J~l5 .
5568.
3865.
2822.
283t..
3899.
1321.

10.000
9.985
9.987

10.024
9.969

lU.UI3
ltL089
9.650

16.146
50.610
67.346
89.290

110,125
121,691
127,988
130.167
9'i.292
55.396
28.525

.0400
.U400
.0500
.0500
.0500
.0500
.0500
.0500
.0500
.0470
.0400
.0400
.040U
.0400
.0400
.0400
.0400
.u500
.0426

.00
-.50
-.50
-.50
-.50

.00

.00

.00

.00

.00

.00

.00

.OU

.00

.00

.00

.OU

.00

.00

-15.33
1.04
1.36
1.37
1.41
1.54
1.76

.87
1.06
2.67
5.39
9.16
7.73

10.58
11.31
13.06
11.45
7.35
5.28

165.3
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.U
.0
.0

3.8
1.6
.6
.5
.5
.4
.4
.5
.3
.3
.3
.4
.3
.3
.4
.5
.5
.5
.4

1.6
1.7
2.3
2.3
2.4
2.6
2.9
1.6
1.6
3.4
6.3

10.4
9.5

12.9
14.1
16.2
13.3
9.0
6.9

!"\;;'; liT:um ~rCdJl1e f11'rnber- iFRCW
voss-Section ot Na~lrnum fraude Number (jflO
11:nlmum ~rOlJlje NumbH- (FRM)
;;riJ~5Sectlon of f1lnimum Fr-oude tlumber ilFt1J

3./6

.26
82

•
:alTl
JOS:

';;ect 100

NumbH

It~ratlo" tlapsed
Count lime

~ hr' )

Outt ]w

From
Dam

Q;J)
(cfs)

~arn Breach Tail~ater Breach
Water Bottom Elpvation Subrner-
Surface Elevation gence
Elevation Correct.
H2 18 0 SUB
(ft MSL) (ft MSLl (ft MSL)

Br-each
Bottom
Wi dth

BB
(It)

FICM
UpstrpaJI
Of
Dam
GU(})
(cis)

Breach
Outfl~

GBRECH
(cfs)

Flcu
Over
Top Of
Dam
GOVTOP
(cfs)

Gate
And
Turbine
Fllll.'l
GOTHR
(cfs)

--------- --------- - .- ... _--- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
4 14.8uu 10000. 13Yl.61 1390.00 1388.78 1.00 788.00 lUOUO. 10000. O. O.
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PAGE 67

2/13/1991

.aUV\I'" IVV"". u. u •

e------
r:EXT CYCLE - - - - - - - - - - - - - - -

IIITJ~ .: f I )
riJ!'~ step (l'!'~!

Number of Iterations R~qulred after Time Step Reduction IITERR)
FI~~ at Up;tre~m tnd of Hodel lGUll), cis)
1,llter Ele'Jatlon at Upstre.m E.nd of t10del ('(U(!.J, ft t1SU
11(41) at ['c~,'m:.tream End of Hodel lQUltV, cts)
"JatH I:levatlon at I)Qf'mstream !:nd of rlodel lYUoJi.), ft N3U

15.2000
.20uO

2
9999,92
1391.61

83~'84. 55
959.Bl

R,~er water flry~ Fl~~

Locat:on Surtace VelOCity Area
EIHat ion

~(I) Y V A
':f1Ii! I,ft WiU UUs) '.sq ft)

Channel
Top
Width

B
lit)

Tep FIIJI,~

l~i dth
Including
Stor age
BT 0*1000
(ft! Ids)

Mannings Contract! Height DischargE Froude
n Expansion Above Volume Number

Coetf. Initial From
Condition Reservoir

ctt1 FKC ~olAVHT OJ SV FRO
(ft) (acre-ft)

Depth
Above
Channe I
8ottOOl
DEPTH
(ft)

--------- ------_ .. - --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

e
8.62U
8,8~'1I

';' ,331

1U•2,~,:3

10, /'1~,

11.88:3
12,341.1
14. /iJO
I?, 7~,U

1? • lOll

2111/0
~L1923

23, 92~1
24. 'hI!

";,\ I"".i
1..0. L; t.~

1391.61
1:363,7'1
133::1 .4,
]:J1~,h

1293.18
1267.08
12"M.'Ij
121U .6::
1160.35
1111.l1~·

10'T':.:, ~7
1032.80
1065.4.'
1115B.87
10'17. 'N
1028,;'5
'''94,JQ

964.70

3.06

3.16
,-, (,,",

£.1.1,)

2./6
2,54
1. 43
2,13

5,08
:J.61
4.l2
5.35
., ...
t' I " f

7 I BB
} ,")

" 1 l){

6.70

52\.
1145.
2589.
2982,
3165.
3407.
3610.
3973.
l739.

1890\.
15191.
13496,
24243.
24800.
21031.
15645.
15337.
14'm.
14035.

645.
1173.
182\.
2195.
2565.
2577 •
2223.
3:;,\6.
9460.
3216.
4055,
2197.
5322.
5319.
3748.
2181.
2421.
201u.
2333,

64::i.
117..j,
1821.
2195.
2565.
2577 .
2223.
3916.
9460.
8216.
4055.
2197.
5322.
5319.
3743.
2755,
4003.
4845.
4505.

10.000
71 Y~'7

9.993
10.002
10.0U6
9,v84
9.9/8

10.106
11.103
40.220
53.497
68.512
87.456

102.265
112.571
121.489
124.735
114.954
n.9!2

.0400
.040U
.0500
.0500
.0500
.0500
.0500
.0500
.0500
.0487
.0400
.0400
.0400
.0400
.0400
.0400
.0400
.0500
.0400

.00
-.50
-.50
-.50
-.50

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

-15.33
1.04
1.36
1.36
1.41
1.54
1.75

.92

.82
2.35
4.70
7.84
6.97

10.03
10.80
12.76
12.54
10.79
8.82

165.3
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

3.8
1.6
.6
.5
.5
.4
.4
.4
.3
.2
.3
.4
.3
.3
.4
.5
.5
.5
.5

1.6
1.7
2.3
2.3
2.4
2.6
2.9
1.6
1.4
3.0
5.6
9.1
8.7

12.4
13.6
16.0
14.4
12.4
10.5

!1;':IITiUfTI Froude Number (FRL~1.l

LrQ~~-:;ectll)n of 11axl!1\um..Jroude Number IlrRI
t1! r, ,mUfTI i r "ude NurnbH (FRN)
!rC':,~,·3;.,:tllJn of tlinirnum Froude Number \lFN)

3.76
J

.25
132

Breach
Bottome· Om

Crljs~

. . Sec t Ion
NumtlH
I

lti?iHIOn Elap~elj

Coun t rime
Ou tt IQIIj

from
llam

Qm
Ids}

Dam
\~a ter
Surface Elevation
Ele\Jation
H') 'iB
dt rl~U d t t1SU

[<Ii h1ater Breach
Elevation Submer

gence
Correc t .

D SUB
(ft NSU

Breach
Bo t torn
Wi dth

BB
(ft)

FICM
Upstream
Of
Dam
GU(I)
lcfs)

Breach
Outflll\ll

QBRECH
lcfs)

FICM
Over
Top Of
Dam
QO'JTOP
(cfs)

Gate
And
Turbi ne
FICM
GOTHR
lcfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 15,2uu 10UOO. 1391.61 1390.00 1388.78 1.00 788.00 10000. 10000. o. O.



BUSS DN1CRK ~erSl0n 2.UO
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r if!"le i, IT!
I lmE step ':DIH)
number of I teration~ HeqlJlred after lime Step Reductton (HERR)
~lcl..1 ,>,t IJp;trearn End at tiodel (Oll(l), cfsJ
!,Jater Elevation at Upstream End ot t10del ';IU(1), ft HSU
FI (rI'! at vo:"In;. tr Eam Erlli of t10de I (QU(N), cf s)
!Aaler 1:1e'!a! w, at Um·mstream End of Hodel (JU(N) , ft 11SU

15.6000
.2000

2
9999.97
1391.61

118236.00
960.87

o.o.10000.1.00 788.00 10000.2 15.6UU 10000. 13Yl.61 1310.00 1388.18
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

Ri 'fEr "later f-! 01"1 F1CI') Channe 1 1o~1 FIQIII riann ings Contract! Height Oi schal'ge Fr·oude Depth

Locat I on :'ur·fa;:e (;eIDed:' Area fop Width n Expansion Above \)01 ume Number Above

E!entlon Width Including CoeH. Initial From Channel

StlJrage Condition Reser'Jo ir Bottom

:"(1) "
., B Sf Q*1000 crt! FKC WAlJHT DISV FRO DEPTH
H

(mil (ft t1:3U (f t.·s l (sq ft.! (to (ft) (cfs) (ft) (acre-ft ) (ft)

.._.~ ......_-- --_ .. _-_.-- -----_.--- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
:!.UO 1j?l .61 1'.1' , 1:? 521. 645. 645. 10.000 .0400 .00 -15.33 165.3 3.8 1.6

;.:.:]'/(1 13CJ.74
"1 .~ ·-1 1146. 11!3 . 1113. 10.000 .0400 -.50 1.04 .0 1.6 1.7
·).i.,)

'c.m 1JJ3. 4: .-• • ,i mo. 1821. !821. 9.999 .0500 -.50 1.36 .0 .6 2.3
,).00

• I'T' :' 131Q,t:, j 1 :35 2981. 21'15. 2195. 9.997 .0500 -.50 1.36 .0 .5 2.3

1(I , 2,~,n !2','3.113 3.\6 3164. 2565. 2365. 10.003 .0500 -.50 1.41 .0 .5 2.4

HI, '~45 1261108 L.5':3 3413. 25l? :L57'r, 10.006 .0500 .00 1.54 .0 .4 2.6

II •:3}j.l 12:36.'i'\ l. .1.5 3618. 2225. 2225. 10.003 .0500 .00 1.75 .0 .4 2.9

12.840 1210.62 ::.51 3965. 3915. 3915. 9.968 .0500 .00 .92 .0 .4 1.6

14 .lOO 1160.27 l.39 6942. 9338. 9338. 9.66:i .0500 .00 .73 .0 .3 1.3

1,'. ,ju 1113.,12 1. ;1'0 16222. 8001. 8001. 30.845 .0500 .00 2.02 .0 .2 2.7

l(',"tl.lL! 10'n.n 3.35 1tHO. 3681. 3681. 43.375 .0400 .00 4.12 .0 .3 5.0

.J.l,''.1 1u:) 1, /'; 4.,'2 113':'0. 2007. 2007. 53.710 .0412 .00 6.84 .0 .3 8.1

.:. .' .: ... ;~ lU64. i1 3.3B 20274 . 5043. 5043. 68.502 .0400 .00 6.20 .0 .3 7.9
1_"" '''.'J

23. YL~, 1058.18 3.l;l 2129U. 4828. 4828. 82.322 .0400 .00 9.34 .0 .3 11.7

211 'l!.;3 iU4?,20 5.08 Hnt2. 3580. 3580. 93.016 .0400 .00 10.06 .0 .4 12.9

1.6.230 II) z:) .1I~' /. :.:7 14139. 2119. 25'17. 104.160 .0400 .00 12.06 .0 .5 15.3

.-.,; .', ~.'" !'5'4.30 l,72 15644 • ~411. 38%. 120.748 .0400 .00 12.46 .0 .5 14.3

.::.u.:... .. (t

~? ,1~~~~, ?76,92 '"':! -,"'" 15993. 20n. 4945. 123.719 .0487 .00 11.28 .0 .5 12.9
( , ...J

.j') "·1! 965.87 i. t l 16827. 2437. 5625. 120.689 .0400 .00 9.99 .0 .5 11.7

...... " i.,i

r1ilXIITlljm I'roude tliJlTlber (FRlJt1:l 3.16

LriEsSectlon of r1ax lmum Froude Number (11 p,) I

f-1inimum Froude NUlTlber (FRtH .24

Cross" ~jtC t! on ot t1inimIJITi Froude Number (mi) 82

F'~:3f:R'}O IR OIJ1FLlM lNFO~:t1AIION :
..------------------ ..-----------

• (l~m Iterat,on EI~pS~d OlJtfle",~ Dam Br'each rai l\~ater Breach Breach Fl~ Breach Flow Gate

tr'o'" l)jiJn t f IlTie From ~Jater- Bottom Elention Suumer- Bottom Upstream Outflow Over And

(:1' Ct ! ')1'1 Dam Sur'face Ele'Jat ion gence Wi dth Of Top Of Tur·bi ne

Numbe, Elentlon Correct • Dam DaIll F101lJ

! K n Q(J) H2 YB 0 SUB BB QU(l) OBRECH GMOP GOTHR

I, hr .! (cfs) 1ft rlSU (.ft r1St) (ft t1SU (ft) (ds) (ds) (cfs) (ds)



BlI~;S DN1BF:k !!er : i on 2.00
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Ilffle (II!

f :me Step (OfH.l
Number 01 Iterations Required after Time Step Reduction (llERR)
F!e.·) at Up:.tr~am End ot nodel (OU(l.> , cf5)
l'Jater Elevation at Upstream I:nd of f10del ('tL!W, ft r1SU
F1Qlj! at llC'!~n:.treaf1l End of Nodel \!1l!(tl) , cfs)
Water Eleuation at UGwnstream End of Model (lUlNJ, ft MSl)

16.0000
,2000

2
'1'199.99
1391.61

120122.70
960.75

PI'Jer
LQc"tlon

LJater· FiC~') F!OI_~

Surface Velocity Area
t!€,llatlon

y U A
lIt M~LI Itt/S! Isq ft)

Channel
Top
Width

8
(ft)

Top F1Q!.f
~Ji dth
Including
Storage
BT 11*1000
(ft) (CfS.1

Nannings Contractl Height Discharge Froude
n Expansion Above Volume Number

(oeft. Initial Frail
Condition Reservoir

ctt1 FKC WAVHT DISV FRO
(ft) (acre-tt)

Depth
Above
Channel
BottOOl
DEPTH
(ft)

----_._-- --------- ---~----- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

e
B•.~~I)
!3.::<:n)

10, 'it)
11.8:!!
i 2, S4lJ
14, ilJl.I

1i, .::'0
l'i . '1:JO
.::l ,1,':)

....., ,-,-it:
i. , t .; :..~!

2Y. ,·~2l

13'.;'1.61
136.3,14
1331J.47
1314.26
12'1:3.18
1267.0::)
1d6,'n

i~IU.6L

1160.L:5
111:3 ,35
lG9/.-tj
10:31.14
I iJ.54. U5
105?,~4

1l!~6.4!

1027 ,23

1:.' ,1'l

0,'::3

.3, :35
J .16
-) .).)
.;. .......

1.41
1. 73
3.1 :1
4•.35
3.1/
3.bS
4.82
6, :11
/.35
7,40
/.1.!4

521.
1146.
259U.
2981 .
3163.
3411.
361l.
3974.
7079 .

13316.
l1U20.
10112.
11058.
17892.
1576,3
12420.
14:31.-'.
15270.
1681/.

6~5.

i 113.
1821.
2195.
2564.
2578.
2225.
3917,
:i35't.
7760.
34lll!.
1917 •
4B14.
4299.
3416.
2!)~6.

2338.
2042.
2431.

645.
II /3.
1:321.
21'15.
2564.
2578.
2225.
391.7.
'1359.
7760.
3488.
1917.
4814.
4299.
3416.
2~10.

3147.
4874.
5621.

10.000
10.000
10.001
5'.999
9.999

10.000
10.U03
10.010
9.966

23.043
35.162
44.027
54.104
65.859
75.923
85.823

105.210
113.035
118.306

.0400

.O~OO

.0500

.0500

.050U

.0500

.0500

.0500

.0500

.0500

.0400

.0431

.0404

.0400

.0400

.0~02

.0400

.0495

.0400

.00
-.50
-.50
-.50
-.50

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

-15.33
1.04
1.36
1.36
1.41
1.54
1.75

.92

.75
1.65
3.59
6.18
5.55
8.60
9.33

11.23
11.90
10.93
9.98

165.3
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

3.8
1.6
.6
.5
.5
.~

.4

.4

.3

.2

.3

.3

.3

.3

.4

.5

.5

.5

.5

1.6
1.7
2.3
2.3
2.4
2.6
2.9
1.6
1.3
2.3
4.5
7.5
7.3

10.9
12.2
14.4
13.7
12.6
11.6

!la:-: Imum ~r o:,ljde Number ';~I<Df1.l

tro:~-SectiQn of tlaxirnuiT\.Jroude Number (JFR)

r1!il!r!tIJ!11 Froude Number- (FRt1J
CriES 3edion of t1lnlmurn Froude Number (Jr-t1!

RE£RUlIIR '-''-'II'lC~,J lNFOF.HATION :

3.76
1

.23
82

Breach
80 ttom
EIHat i on

number
I

Iteration Elapsed
CQun t 1im~

!( fl
':hn

liutf I0IiI

from
Dam

I}W

lcfs)

[larn
Water
Surface
Elevation
H2IB
(ft MSL) 1ft MSl)

Tai lwater Breach
Elevation Submer

gence
Correc t.

D SUB
(ft NSU

Br·each
BottOOl
Wi dth

BB
( ft)

Flow
Upstream
Of
Dam
GU(I)
(cfs)

Breach
OutflOlil

GBRECH
(cfs)

FIClll
O'ler
Top Of
Dam
GOVTOP
(cfs)

Gate
And
Turbine
Flow
GOTHR
(cfs)

------ --------- --------- --------- ------------------ --------- --------- --------- --------- --------- --------- ---------
2 16.000 10000. 1391.61 1390.00 IJB8.78 1.00 788.00 10000. 10000. o. o.
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. - - -- - - - - - NEXT ['ielE - - - - - - - - - - - - - - -

IIIT'~ (ll.I
THr'~ Ste~, ([!fHi
ti'Jmber ot iterations ReqUired aHer Time Step Reduction (ITERk.I
Flcj,~ at Upstrnm End ot t10del <lWO), ctS.1
I,i,ter l:le'.'~tlon at Upstream End of Model nU(l), ft MSl)
Flcd}) at [!r.'i.1nstr~arn End Of t1od~1 (UlI(N), cfs)
l~ater Ele'Htion at DL~'Jnstream End of 110del UlI(NJ, H NSU

16.4000
.2000

2
10000.00
1391.61

107369.10
960.18

H, ~'~r- l~a ter F1o!.~ Flow Channel Top FI iJ1 11ann I ngs Contract! He I ght Oischarge Froude Depth
Lo( at I Gn ~jurtaee i.leIDe I ty Area Top Width n Expans ion Abo'Je Vol ume Number Above

i:ie\Jatron IAidth Including CoeH. Ini tial FrOlTt Channel
Storage Condition Resel'voi r Bottom

.x~; ! ' !. .J A B Sf tHI000 Ctf·1 FKC lrJA'JHT OISV FRO DEPTH
': en i ) dt t1:;U ': f t/s 1 (sq ft) ( ft) (H) (c fs) (H) (acre-ft) (ft)
---------. ~".~_._---- _.. ------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

!3.UU Lfn ,61 1" .1 Q 52\, 645. 64:'>. 10,I.IUO .040U .00 -15.33 165.3 3.8 1.6
8. 8-~U 13c,:3 ••·~4 8.73 1146. 1113. 1173. 10.000 .0400 -.50 1.04 .0 1.6 1.7
:i.:n1 13JS.'!? :J. :3,;' 2590. 1821. 1821. lU.OOO .0500 -.50 1.36 .0 .6 2.3

• 'r' • /'i./ t:3I4.26 3.35 2182. 2195. 2195. 10.00U .0500 -.50 1.36 .0 .5 2.3
lfJ.2QH 1[9:J.1B J .16 3164. 2564. 2564. 9.999 .0500 -.50 1.41 .0 .5 2.4
11) ."_:' t-,! 1 ,.,n " ,-,,', 3411. 2578. 2578. 9.9'19 .0500 .00 1.54 .0 .4 2.6J "1..', ,1,1" i. • .'oJ

11 .88':' 1236,'n 2./6 3617. 2?')C 2225. 9,919 .0500 .00 1.75 .0 .4 2.9..~,J.

11 _840 1210.62 2152 3965. 3915. 3n5. 9.997 .0500 .00 .92 .0 .4 1.6
lQ.iiJ!J 11\~OI2~~' 1.40 !143. 9369. 9369. 10.U18 .U500 .00 .76 .0 .3 1.3
17. i~,O 1113.05 1.57 lt015. 7564. 7564. 17.253 .0500 .00 1.35 .0 .2 2.0
P.:iUU t0 06.J'/ 'J ,-0 9382. 3315. 3315. 28.U38 .0422 .00 3.10 .0 .3 4.0
21.1,10 1080 .~,6 4.U3 9023. 1337. 1837. 36.377 .0447 .00 5.60 .0 .3 6.9
22 I S'2H 106:3.63 2.9,s 15034. 4658. 4658. 44.467 .0422 .00 5.12 .0 .3 6.8
23, ';'25 1056.71 3.55 14948. 3782. 3782. 53.015 .0400 .00 7.87 .0 .3 10.2
2cUu:, tO:b ,,'7 4.,30 13480. 3132. 3132. 61.9139 .U400 .00 8.63 .0 .4 11.5
.(:' I i'3u l!Ji::.~ ,48 .s.4u 10939. 1908. 2203. 70.051 .0422 .00 10.49 .0 .5 13.7
"I,··,,, r:"'" 'J' f: ,"'''' 125/6. 2169. 2703. 87.745 .0400 .00 11 .13 .0 .5 13.0" ,~, .... , 'J lJ,,'U

"';'.1 !_!:' :;"5.80 .::.'flj 13m. 1931. 4703. 95.942 .0500 .00 10.17 .0 .5 I1.B
2'"":'. /,:/ '!'6~ .J6 6.67 15582. 2393. 5131. 103.941 .0400 .UO 9.47 .0 .5 11.1

i;;.,·'IIT'UITI ~i oude numbEr ': FRL~1) 3.76
[.r05:; 'Sectlon of l1ax imum .Froude Number (lFR) 1
tllnimUm Fr Dude Number' mil) .23
Cro:=,-S~ct iun of rllfilii:UiTi Froude Number (J 111) B2

~tsEF.~"!JJ p. OlllfLl-..J !NFOP.t1HT 1014 :
--~.__ ... _---------.--_.~-------

eo?IT' Iteration ~Iap~.ed Outf Iow Darn Breach 1ailwater Breach Breach FICIII Breach Fl(11,oj Gate
;ross Count ! !m~ FrOlll !}later Bottom Elevation Submer- BottOlll Upstream OuHIQI.iI Over And

· SHtiQiI [1,rn Surface Elevatie,n gence Width Of Top Of Turbine
Number Elevation Correct. Dam Dam Fl O\~

I ii ij( I) H2 'i~ D SUB SB GUm GBRECH GlNTOP GOTHR
(hr " (cfs) ': ft tlSU (ft t1SU (ft NSU (ft) (cfs) (cfs) (cfs) (cfs)

.• _-,_.~_ .. _,- -_._---,,-- .. --_.~---- _..------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
H,,1!,li) lUOOO. l:m.61 1m .00 1383.78 1.00 lB8.00 10000. 10000. O. O.



•
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'Ime '. rn
1 ime Step (DlHI
t:1:lmber (,f !teratlons Required after Tune Step Reduction (!TERR)
Flc~'J at '-Ip~.trearn End of t10del (QU(]) I cf~')

I,L~ter f:lp""tioo ,it Upstream End of Hilde I ('(UW, ft HSU
rlm'J at DO!!Jnstre;m En,j of Hodel oW/V, cf~.)

'·later Ele',!at Ion at Dm'Jnstream End of Nodel oUHO, ft MSU

16.8000
.2000

2
10000.01
1391.61

90608.12
959.49

RIl!er l·J~ ter F)O~!J F1C4,~ Channel lop F10',1 Hann ings eontr'act! Height Discharge Froude Depth
Locat I no :;lJrt ,a.:e l.Je Ioc It;,' Area, Top Width n Expansion Above Vol ulIIe Number Above

EIFI.; t Ion Width Including CoeH. In it ial From Channel
Storage Condition Reservoir BoHOOI

'(;J) 'I' " A B BT Q*1000 llt1 FI<C ~..wJHT DISV FRD DEPTH
"'f

fmll Ut rlSU (I tisJ (sq fO (ft) ( tt) (cfs) (ft) (acre-fO (tt)

----_ .• _-- -------_ .• --_ .. _---- --------- --------- --------- -------_.. --------- --------- --------- --------- --------- ---------
8.6':0 I j'!! .01 I? J)1 521. 645. 645. 10.000 .0400 .00 -15.33 165.3 3.8 1.6
8.890 H,~3.74 lJ./3 1146. 1173. 117~. 10.000 .0400 -.50 1.04 .0 1.6 1.7
:f .331 ll38.4,' 3.36 2590. llW. 1821. 10.000 .0500 -.50 1.36 .0 .6 2.3

• .? , l\·'7 1:314.26 :3.3'5 2981. 2195. 2195. 10.000 .0500 -.50 1.36 .0 .5 2.3
lU.2.:,8 1293.18 3.16 3164. :::564. 2564. 10.000 .0500 -.50 1.41 .0 .5 2.4
10. :;'4') 1267.02 2,'.1:3 3411. 2578. 2578. 10,000 .0500 .00 1.54 .0 .4 2.6
11 ::!~1 lnS.?1 2.16 3617. 2225. 2225. 10.000 .0500 .00 1.75 .0 .4 2.9
12.840 1210.62 2,:,2 3963. 3914. 3914. 10.000 .0500 .00 .92 .0 .4 1.6
14.'no 1I60.2'? 1. '10 7149. 9370. ':/J/O. 9.9% .0500 .00 .76 .0 .3 1.3
17.750 1112.83 1.42 9405. 7424. 7424. 13,385 .0500 .00 1.14 .0 .2 1.8

1'/, '100 1096.5'1 ;! .:~I) 7936. 3159. 31:)9. 22.36/ .0445 .00 2.67 .0 .3 3.5
il.1711 1080.01 3. :4 8028. 1761. 1761. 30.006 .0462 .00 5.05 .0 .3 6.3
i2. '.?2H 106:3,29 2.16 13500. 45:37. 4537. 37.239 .0436 .00 4.79 .0 .3 6.5
t3. '?2~1 1G5U4 ~. 47 12579 . 3:308. 3308. 43.713 .0400 .00 7.20 .0 .3 9.5
2,1. 903 1045.08 4 .4·~ 11417. 2812. 2812. 50,744 .0400 .00 7.94 .0 .4 10.8
2.: .lJO 102:J. ,'8 5. 'is 5'648. 1775. 2007. 57.716 .0440 .00 9.79 .0 .5 13.0
..•••."\ "'ji

1~'.i2 .u7 ~.66 10/19. 1152. 2347. 71.364 .0400 .00 10.23 .0 .5 12.1
~C" L, 'j

,r,L, ?,'4.94 6.JQ 12135. 1851. 4462. 79.350 .0500 .00 9.31 .0 .5 10.9
L ~ t ll.=d

2~;' , /27 964.68 6.24 13971. 2336. 4479 • 8/.142 .0400 .00 8.79 .0 .4 10.5

th:':f1I!Jm Froude N!Jmt'H (FR[~1) 3.76
Cr .]~O '~;e ct Iiin of Natimum.froude Number OFR) 1
111 nirnum Frclude Number (FRH) .22
CrG';;-Sed ion of t1iniiTIljiTI froude Number mMl 84

RE:::ERI'O IR lJ'-'IFliJ~ lNFLiRl1A II C~4 ..
----------_._-----_._-------_. ----

.~m
Iter-ation Elap~ed Outf I 01.1 Dam Breach Ta iIwater Breach Breach FIOl.'i Breach FlfNI Gate

'ro~3 count 1ime f- rorn \~a ter Bottom EIent ion Submer- Bot torn Upstream Outf1fNI Over And

S'?c t i '=,n Da!1l ;;ur·tace Elevation gence ~~idth Of Top Of Turbi ne

NlJmber E1en t Ion l;orrec t . Dam Dam FlfNI
v. iT lim H2 YB 0 SUB BB QU(I) QBRECH QI1JTOP QOTHR

(hn (ds) (ft it3U (tt ttiU (tt r1SU (ft) (efs) (ets) (efs) (cfs)
_.__ ._ .. -._-- ---_._---- -_ .. _----- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

16.8uil ..101100. 13'~1 ,6j 1:~J(! .1!1I 11:~A. 78 1.00 7RR.on 10000. 10000. O• O.
.: .....\:.. ':.



Normalized conservation of mass as percent of maximum flc~

In reach = -.31

ROUTING COMPLETED :
~---------------

Numb~r of Time Steps Used (KlIME)

Maximum Number of Time Steps Al lowed

.Total Time of Flood Routing (TT, hrj

~

~

85

1199
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Cross
Sec t i on
Loe·5, t 1on

Maximum Maximum
Stage Fiow
elevation
(ft MSU (cts)

Time To
Max imurn
Stage
(hr)

Maximum
Flow
Velocity
(ft/';ec,i

FlOOd Time To
Elention Flood

Elevation
(ft MSU (hr)

8.620
31650
8.680
8.710
8.740
8.770
8.800
8.8:30
8.860
8.8'90
:3.92U
8.971
Y.023
9.074
'U26
?.177

•

9.229
9.280
9.j31
9.383

9.6411

'1.745
9.797
9.849

9.::'54
10,lJiJJ
10.Uj9
10 I 111
10;164
10.::i6
10.268
10.321
10.373
10.425
10.478
10.530

•
;..6,::
••1 t I ._0'

10.841
10.'945
11.048

1417./7
13'12.90
1389.91

1J8:3.94
1380.89
1378.02
1:374,84
1372. 20
1368,60
1366.72
1363.7'i
1360.85
1357.91
1354. '17
1352,03
134'i.O'9
1346.15
1343.20
1340.27
13:37 I :35
Ij34.42
1:331,54
1:328,51
1325.89
1323.49
1321.u9
1318.69
1316.30
1313.90
I;jl1.51
1309.12
1306.73
13u4.34
1301. :i'5
1299.56
1297.17
1294.79
125'2.40
1290.04
1287.57
1285.52
1281.96
1278.41
1274.85
1271,:31

1267.76
126.4.26

155853
155853
155814

155758
155737
155719
155703
155684
155670
155652
155606
155555
155488
155;394
155408
155444
155484
15552/
155553
155579
15560;,
155626
155646
155661
155673
155683
155687
i 556:3,~
155680
155668
155650
155627
155599
155566
155530
155490
155446
155399
155350
155300
155252
155151
1550J7
154944
155012
155051
155083

'i .4Ul!
11.200
11.200
11.200
11.200
11.200
11. 200

11.200
11.200
11.200
11.200
11.200
11.200
11. 400
11. 400
11.400
11. 400
11.400
11.400
11,40U
11.400
11. 400
11 .4UO
11.400
1i .400
11.400
11. 400
11. 400
11.400
11.400
11. 400
11.400
i 1. 400
1.1. 400
11. 400
11.400
11.400
11.400
11.400
11. 400
11.400
1i .400
11 .400
11.600
11.600
11. 600
11.600

22.38
11,87
11.77
11174
11.50
11.56
11.02
11.52
10.14
12.21
8.24
8.32
8.40
8,48
8.56
8.63

BI7B
8.86
8.90
8,89
8.n
8.83
'?O9
8.39
8.28
B. i8
8.08
7.99
7.89
7.80
7.72
7.63
7.55
7.47
7.39
7.32
7.24
7.18
7.06
7.18
6.44
6.54
6.63
6.74
0183
6.96
7.01

.00

.00

.00
M'.vU

.00
,DO
.00
.00
.00
.00
.00
IUU
.00
.00
,00
.00
.00
.00
.00
.OU
.00
.00
.00
,00
.00
.00
.00
,00
.00
IUO
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

,00
.00
.00
.00
,00
,00
.00
,00
.00
,00
.00
.00
,uc
,00
,00
.00
.00
,00
.00
,00
,00
,00
.00
.00
.00
.00
.00
.00
.00
.00
.00
100
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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Cress Max! mum Maximum Time To Maximum Fiooo Time To
Section Stage Flow t·1ax IfIlUITI Fiow Elevation flood
Location Elent ion Stage \)e 1oc j t>' Eie'Jat Ion
r; rn ! ,; dt MSU (ctS) i: ;lr .! i~+t./sec) !: oft MSL) (fir)

--------- --------- --------- --------- --------- --------- ---------
111255 1260. /8 155113 11.600 7.03 .00 .00
j 1.359 1257.28 155120 11.600 7.10 .00 ,00
11. 463 1253.89 155130 11.600 7.00 ,00 .00
11. ~166 liSD.25 155;05 11.600 7.36 .00 .00
11.6,70 1247.36 15505' 11.600 6.37 .UO .00
11. 776 12.44,158 154988 11.600 6.41 152.75 .00
11.883 1242.01 Ij4885 11.600 6.44 305,50 .00
11.78? 1239.35 154759 11. 600 6.46 458.25 .00
12.095 1236.69 154621 11.600 6.47 611.UI} ,OU
12,201 12:34.04 15444:3 11.600 6.47 ,163.75 .00
12.308 12:31.38 154319 11.800 6,49 916,50 IuD
12,414 1228.87 154409 11.800 6.29 1069.25 .00
12.520 1225.i0 154457 11.800 7.20 1222.00 10.00
12.027 1221/1'2 : ~i4481 11.800 6,75 1218.66 10.20
12.733 121:3.20 154502 11.800 6.37 1215.:3:3 10.40
12,840 1214.53 154570 11.800 6.04 1212,00 10,40
12.'.f4i 1210, "'U 154567 11.800 5.76 1208.67 10.40

.;:~~I;
120/ ,:31 15440'1 11.800 ~, ,4'1 1205.33 10.60
1203.58 154427 11. 800 5.54 1202.00 10.60

13.500 1194.2·? 154135 11. 800 5.63 115'2107 10,60
13,840 1185.:::0 153?i2 IVJOO 5.:34 1183. :3:3 10,80
14.180 1175185 15:3984 12,000 5,54 1174,00 10.80
14.353 1171,65 153986 12.00u 4 ~Q 1170,00 10.80.• \.1.'

14,527 l! 66 ,87 153'?Dl 12.000 5,07 1166.00 lUO
14 .100 1163.24 15:3627 1:::.UOO 3.75 1162.00 11.00
15.210 1155,05 15:3271 12.200 3.96 1154,00 i 1,20
15,533 1149.n 153227 12.200 4.20 1148.00 11,40
15.855 1143.45 152?<ll 12,400 4.10 liq2.uO 11.40
16.li8 1137.36 i5267l 12.400 4.64 1136.00 11.60
16.500 1132.07 152846 12.400 4.10 1130.00 11,60
16.813 1127,97 151917 12.600 4.22 1126.UO 11.60
17 .125 1124,05 152101 12.600 4.13 1122.00 11.80
17.438 1119.76 151741 12.200 4.52 1118.00 12.00
17.750 1116,37 150515 12.800 3.93 1114,00 12.00
18,150 1113.13 150438 12.800 4.03 1110.00 12.00
18.550 1109.98 148521 1-3.000 4.22 1106.00 12,20
18.673 1109.01 148766 13.000 4,20 1105.00 12.20
18,795 1108.00 148827 13.000 4.21 1104,00 12.20
18,'i18 1106. 90 148586 13.000 4.35 1103.00 12,20
19.040 1105.54 148095 13.000 4,83 1l02.00 12.40
1'? .160 1104.20 147461 13.200 4.89 1100.25 12.40
19.280 1103.04 146~,78 13.200 4.87 1098,50 12,40
19.400 1102,00 146716 13.200 4.75 1096.75 12,40

.'1.~20 1101.02 146462 13,200 4.74 10'15.Li[l ;2.40
9.i85 10:/8.74 145351 13,400 5.00 1092.50 i2,40

20.050 109.5.:36 14:3820 13.400 C 'iQ 1090.00 12.60.J. ";,

20.220 1094.88 143782 13.400 5.48 1088,00 12.60
20.390 1093,50 143188 13.600 5.64 -1086.00 12.60
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.LOOD ~P.Ec;T '-'I11HA-Y
------~~_:~-~----~--~

eros:. i1ax imum Maximum Time To Maximum FloOd Time To
Section Stage Flow Maximum Fl QI,~ Elevation Flood
Loc at Ion £1e'·Jat! on Stage (.,Ie i oc I ty £!elJation
(nil) /1'40 f1:3L) (Ct s) l:hn (fUsec.i dt MSU (hr)__ rio

--------- --------- --_._--- --------- --------- --------- ---------
20.56U 1092.14 141B97 13.600 5.70 1:):34.00 12,6D
20.7:30 1090,71 140478 13.600 c: '~f" 1082,00 12.50J 1 'J {

iO.950 1088.87 140247 13.600 6.07 lu79 .33 12.80
211170 10::;1~: .63 139643 13.600 6.19 1076.67 l:i 180
21.390 IllB3142 138'127 13.800 7.53 1074.00 12,80
21.610 1080.39 138~24 13.800 1).81 1072.00 i2.80
21. 830 1077.6:3 1:38941 i3.800 6.24 lulO.OO 12.80
221050 1075.05 1:38945 13.800 5.80 1068.00 13,00
22,270 1072.58 J:3851't 1:3.:3UO 5.44 1066.00 13.00
22.490 1U70.29 137:362 14.000 5.05 1064.00 13.00
22./10 11j68.46 13760u 14.000 4.48 1062.00 13.20
i2.819 1U67 .6~: 1:3/:350 14.000 4.49 1060.89 13,20
22. :128 1066.87 136827 14.l00 4.46 1059./8 13.20
23.037 1066.13 135976 i4.200 4.45 1058.67 13.20
23.146 1065.41 1:34856 14.20D 4.48 1057.56 13l2U
23.25'1 1064.69 134t:2? 14.200 4.50 1056.44 13.20

.'"363 1063,98 134795 14.200 4.50 1055.33 13.20.J t· •

3.472 106:3.25 134525 14.200 4.49 1054.22 13.40
'~"i ":f'" 1062.4':1 13:3965 14.200 4.49 1053.11 13,40L..Jl..JC ..

2:3.690 1061.65 133313 14.400 4.62 1052.00 13.40
23,80/ 1060.70 132567 14.400 4.64 1050.75 13.40
23,1;'25 1059,69 1"'1"'j7'~7 14.400 4.68 1049.50 1:3.40~ oJ., ...·1

24lU42 1058.57 J32/t,8 14.400 5.01 1048.25 13.40
24.160 1057.24 1~?CA? 14.400 5.26 1047.00 1:3.40~~J~~

24.266 l055.i5 13215'/ 14.400 5.18 966.46 .00
24.372 1054.68 131176 1'1.400 5.26 ,-1I'jl: ,41,-, .00Ql,.IJ. J L

24.47::1 1053.42 131481 14.600 5 ·,c 805.39 .OU.,J"J

24.585 ~ 1"1 C'.j i 1·1 131266 14.600 5.44 724.85 .00llJ",.l&:.dO

2411~91 1050.95 131022 14.600 5.53 644.31 .UO
24.797 1049.73 130861 14.600 5.62 563.77 .00
24.903 1048.53 130778 14.600 5.71 483.23 .00
25.009 1047.33 130695 14.600 5.80 402.69 .00
::::5.11J 1046.14 130628 14.600 5.92 322.16 .00
25.222 1044.93 130567 14.600 6.08 241.62 .00
25.328 1043.67 130483 14.600 6.32 161.08 .00
25.434 1042.29 130336 14.600 6.71 80.54 .00
25.540 1040.58 130178 14.600 7.52 .00 .00
25.770 lU36.79 129714 14.800 7.66 .00 .00
26.000 1032.'/6 130025 14.800 7.83 .00 .00
25.230 1029.05 130166 14.800 7.99 .00 .00
26.460 1025.03 129567 14.800 8.19 .00 .00
26.690 1021.41 128541 15.000 7.99 .00 .00

.6.911] 1018.12 128541 15.000 8.li .00 .00
7.130 j014.70 128183 15.000 8.22 .00 0'"• v

27.350 1011.20 127072 15.200 8.32 .00 .no
27.57U 10U7.36 126178 15.200 8.76 .00 .00
27.80,5 1003.19 126249 15.200 8.36 .UO .00
28.042 998.85 125804 1:1 1 200 8.iJ9 .00 .00
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2.i13/19'il

Cross Maximum Maximum
Section Stage Flow
Location Elevation

Time To
Max imum
Stage
(hrJ

Maximum Flood Time To
Flow Eievatlon Fiood
l.}e ioc i ty E1eIJ at ion
ift/sec) ift MSL) ihr)

28.278 '1",4.43 124735 15.400 7.88 .00 .OU
28.514 j'8'i' .81 124962 15.400 l18:3 .uu .00
28.15U 985.53 12466", 15.400 /,35 .00 .00
281812 984.42 1244:3:3 15.400 /144 .00 lUO
28.874 ~f8:3, 25 124316 15.4UO 7 i:t:' .00 .00• oJ";

28.936 982.07 124139 15.600 7.64 .00 .00
28.999 :~8lj .83 i 23904 15.600 7.74 .00 .00
2't .061 97'1.55 12:3551 15,=500 7.79 .DO .00
29.123 978.24 12:3693 15.600 7.80 .00 .00
29.185 97,5192 123719 15.600 7 71 .00 .00,ii

29.247 975.57 123646 15.6UU 1.71 Oil .00• v

··,i, .309 974.20 123535 15 .,~,OO ?.6:3 .00 .00Ll

'10 '-'71 ':172.85 123312 15.6liO 7.53 .00 .00_, .,J ••

29.434 971 5'1 122'151 15.600 7.42 .00 .00• k

29.45:6 970.21 122546 i5.8uu i- .",-, .UD .00.J.a:.

29.558 968.89 122115 15.8uO , .." .00 .00l,~,,'

2~i .620 967.50 121788 15.800 7.30 .00 .00.967
'1 :;66.73 121797 15.800 7.24 .00 .00. I I W

1.9.727 965. :i6 121776 15.800 / .17 .00 .00
29.780 %5.19 1217:38 is.800 7.11 .00 .00
29.833 964.42 121696 1~!.80D /.04 .00 .00
29.887 963.66 121665 15.8DO 6.97 .00 0'1• U

2'1.940 't62.91 121661 15,300 6.89 .OU .00
29.993 962,19 121689 15.800 6.79 .00 .00
30.047 961.51 121723 15.800 6.65 .00 .00
30,100 960.89 121745 15.800 6 .;r. .00 .uu."'tl

•
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Time eiapsed Station 1 Station 2 Station 3 Station q Station 5 Station 6
Step Time Water Water Water Water Water Water
Count. Surtace ~ur·ace ~urtace Surface ~urtace Surtace

Elevation tievatlon Elevation Elevation Elevation Elevation
K TTP(k; YCCK.l) YC(K,2) YCCK,3) YCcK J4) leeK,S) YC{K,6J

(nr) (ft MSL) (ft MSL) (ft MSL) (ft MSLj (ft MSL) (ft MSLj

.uoo 1406.95 1199.60 1151.58 1092.11 1040,17 957.53
2 .2uO 1407.01 1199.60 1151.58 1092.11 1046,17 957.53
3 .400 1401.20 1199.60 1151.58 1092.11 1046.17 957.53

•

•

5

8
9

jlJ

11

13
14
i5
16

18
1:i
20
21
22

24

26
27
28
29
30
31
32

34

:36
31
38
39
40
4i
42
43
44
45
46
41
48

.300
1. OliO
1.200
1.400
1.60u
1.800
2.000
2.200
2.40u
2.600
2.800
:3.000
3.200
3,4UO
3.600
3.800
4.000
4.200
4.4UO
4.';00
4.800
5.000
5.200
5,400
5.600
5.800
6.000
6.200
6.400
6.600
6.800
7.000
7.200
1,400
7.600
7.800
3.IJOO
8.200
8.400
8.600
8.800
9.000
':I.20u
9.400

1407.49
1407.64
1407.80
1407,"'6
14U8.13
1403,29
1408.46

1408,82
140:,0 ,ou
1409.20
1409,40
1409,60

1410.0:3

1'110.48
1410.71
1410.95
1411. 20
1411,45
1411.71

1412.23
1412.50
1412.78
1413.06
1413.34
1413.63
1413.94
1414.25
14 i4. 56
1414.88
1415.21
1415.55
1415.89

1416,56
1416,87
1417.16
1417.41
141 .62
141 t 75
141 .77

1199 toD
1199.60
ll'n.6V
1199.60
1199 .60
11:19.60
1199.60
11:n .60
W"r.60
119'1.61
1199.61
11'79,62
1199.62
119'1.62
1199.62
119'1.02
1lS"? .62
i 199 .,52
1i99.63
; 1:19 .64
1199.66
1199.6:1

1199.77
Un.81
1199.84
1199.88
11!19. 'i2
1199.95
1199.9'i
1200.03
1200.07
1200.10
1200.14
1200.18
1200.21
1200.25
1200.30

1200.37
1200.41
1200.45
1200.48

1151.53
1151.j8
1151.58
115i .:59
1151.59
1151.59
1151.59
1151.59
1151.59
1151. 5'1
1151.59
1151.59
1151.59
115L5:~

1151.59
1151.59
1151.::i8
1151.58
1151.59
1) 51. 59
1151.59
1151.59
1151.59
1151.60
1151.60
1151.60
1151.60
1151.60
1151.60
1151.60
1151.60
1151.61
1151.63
1151.66
1151.69
1151.74
115i. /9
1151.84
1151.90
1151. 'is
1152.00
1152.05
1152.0'1
1152.12

10n.11
10n.il
1092. i 1

1092.11
10'12.11
lU',i2.11

1092.11
1092 t 11
1092.11
1092.11
10'12.11
1092 .11
10'12.11
1092.11
1092.11
1092.11
1092.11
IlJn.ll
1092.11
1092.11
1012.11
10'12.11
10'12.11
1012.11
10n.l1
1092.11
10'12.11
1092.11
1092.11
1092.11
10'12.11
10'12.11
1092.11
10'12.11
1092.11
10'12.11
10'12.11
1092 .11
1092.11
1092.11
1092.11
1092.11

1046,1/
1046, i 7
lU46,; /
1046.17
1!}46,17
1046 t i 7
1046.17
1046.17
1046.1/
1046.17
1046.17
1046 I 1?
1046.17
1046.17
1046.17
1046.17
1046.17
1046,17
1046.17
1046.17
1046.17
1046.17
1046.17
1046.17
1046.17
1046.1/
1046.17
1046.17
1046.17
1046.17
1046.17
1046.1/
1046.17
1046.17
1046.17
1046.17
1046.17
1046.17
1046.17
1046.1,7
1046.17
1046.17
1046.17

'.157 I 53
957 I 53
957.5:3
957.53
957.5:3
957.5:3
957.53
'7'57.53
14,~_~, C'-j
~.Jl • J.,;

95': .53

957.5:3
·i57.53
'i57.53
'157.53
957.53
957.53
957.5:3
1H;:~ (;.-,
l..,J{ I..J.J

'157.53
957.53
951.53
957.53
957.53
957.53
957.53
95l.53
957.53
957.53
957.53
9j/.5:3
957.53
957.53
957.53
957.53
95.'.5:3
'157.53
95/ I 53
957.53
957 I 53
:i57.53
'157.53
957.53



•

•

•

49 9.600 1417.66 1200.52 1152,17 1092.11 1046.17 957.53
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•l·oun t

E]apS~d Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Tlm~ Water Water Water' i~atH' Water ~Jater

Surface Surface Surface Surfac! Surtice Surface
Elevation Elevation Elevation Elevat!on Elevation ~levatlDn

TTP(K) YC(K,l) YC(K,2) YC(K,3) YC(K,4) YC(K,5) lC\K,o)
thrJ (ft NSLl Cft MSL; tft MSLl Cft MSLJ Cft MSlJ Cft MSL)

50 9.800 1417.39 1200.j,i 1152,2i 10n.ll 1046.17 957.5:3
51 10.0uO 1416.89 UOO.68 1152.24 1092.11 1046.17 ';:£:7 c;.·~l

.. Ji ,<JJ

i:;":, 10.200 1416.17 120u. i5 1152.28 1092.11 1046.17 957.53oj'-

1:·-1 10.4UO 1415.29 1201.52 1152.31 1092.11 1046.],7 957.:):3.J,)

54 10.600 1414.25 1202.35 1152.36 1092.11 1046.1 7 957.53
55 10.800 1413.03 1202,'n 1152.49 10'12.12 lu4ol1/ 95.{ I ~d

56 11.000 1411.63 1203.26 1153.04 1092.12 1046.1 ,I 957.53
':'7 11. 200 1410.04 1203.37 1154.10 1092.1:3 1046.17 957 t 53,Ji

58 11.400 1408.25 1203,47 1154.77 1092.13 1046.17 '15l.5:3

59 11.600 1406.20 1203. :I~i lJ 54 I 90 1092.14 1046.17 :i:l/ ,53
6C 11. 800 14U:3.92 1203.58 1154.97 lU':i2 .15 1046.17 957.53
61 12.000 ;4Ul.56 1203.56 1155.04 iU5'2 12~! 1046.17 957.53
62 12.200 1399.16 1203.46 1155.05 i 093 .11 1046.17 957.j3
63 12.400 1396.38 1203.27 1155.02 1096.53 1046.1 ? 957.53
64 12.600 '';l'n ,,:; 1202.98 1154.92 1u99117 1046.1/ 957.5:31...... .-,0\,1

65 12.800 1391.18 1202.64 1154.76 1100.50 1046.17 :i57.5:3
66 d.UOU 1391. 75 1202.31 1154.55 1100.91 1046.i7 957.5:3
1.7 13.200 1391.56 1202.03 1154.31 1101.02 1046.2li 957.53v<'

• 68 13.400 i '~1~1 .i,'-l 1201.73 1154.07 1100. Y7 1047.60 957.53.. '0,1,' ... \01,)

69 13.600 1391.61 1201.44 1153.86 1100.78 1051.65 957 .53
7u 13.800 13'11.61 12u 1.17 1153.64 11UU.49 lujjll/ If57 .53
" 14.000 1:391.61 1200.90 1153.45 1100.10 1056,71 957.53{i

/2 14.200 1391.61 120u.6l 1153.2/ 1099.66 1057.14 957.53
}:3 14.4UO 1391 .·~1 1200.52 115:3,09 1099.20 10~,? .24 957.b8
74 14,600 1:391. 61 1200.44 1152.92 107'8.74 1057.19 959.58
75 14.800 l:391,61 1200.42 1152.76 1098.32 1057.03 962.84
j'O 15.000 13:il.61 1200.43 1152,62 10:f7.98 1056.80 965.06
~~ 15.200 1391.61 1200.43 1152.50 1097.70 1056.52 966.30'/

78 15.400 1391.61 1200.43 1152.41 1097.43 1056.21 967.09
'9 15.600 1391.61 1200.42 1152.35 1097.18 1055.90 967.43

80 15.800 r391.61 1200.42 1152.31 10:;'6.:13 1055.5.j 99.50
81 16.000 1391.61 1200.42 1152.30 1096.68 1055.20 967.38
~L 16.200 1391.61 1200.42 1152.30 1096.42 1054.83 967.14
:33 16.400 1391.61 1200.42 1152.30 1096.16 1054.48 960183
'''' 16.600 1391.61 1200.42 1152.30 1095.90 1054.13 966.480'1

85 16.800 1391.61 1200.42 1152.30 10:;'5.65 1053.80 966.11

•
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Time Elapsed Station 1 Station 2 Station 3 Station 4 Station S Station 6
Step Time Discharge Discharge DIscharge Discharge Discharge Discharge
Count
K TTP(Kj QC(K,1) QC(K,2) QCcK,3) QC(K,4j QCcK,S) QCcK,6)

Chrj (cfs E3) (cfs E3) ccts E3) ccts E3j ccfs E3; (Cf5 E3l

2
.;
,J

4

6
7

9
10
11.....

12
13
14
15• ~~
18

2"1.

23
24
25

27

29
30
31

:33
34

:38

40
41• :;
44
45
46
47

49

.000
,200
,40u
,600
.800

1.000
1.200
i,400
1,600
1.800
2,000
2.200
2.400

2.800
:3.000
LWu
],400
3.600
3,800
4.000
4.200
q .400
4.600
4.80(1
5,000
5.200
5.400
5.600
5.800
6.000
6,200
6,400
6,600
6.800
7.000
7,200
7.400
7.600
7,BOO
8.000
:::;'200
8,400
8,600
8.8UU
'/,000
9.200
9,400
9.600

1.00
1.00
UO
!.DO
1.00
1,00
1.00
LOO
1.00
1.00
1.OS
1.19
1.34
i .49
1.64

1.97
2.16
2.36
2,S7
2.78
:3.00
3.22
3.51
3,85
4,20
4.55
4,91
5,27
5.64
6,02
6.40
6.87
7.39
7.92
8,47
9,02
9.59

10,16

11,34
11,88
12,32
12,73
14.80
20,24
29.06
41.10
5~197

1.00
1.00
1.00
1.00
1.00
1,00
1.0u
LOO
1.00
1.00
LOO
1.01
1.02
1.03
1.05
1.07
1.09
1.10
1.10
1.10
1.10
1.10
1.12
1. 15
1.20
1.30
1.46
1.67
1.92
2.18
2.46
2.76
3.08
3.43
3.82
4.28
4.72
5.17
5.63
6.10
6.60

9.02
9.67

10.32
10.97
'1 AQi ...........

1.00
LOO
1.00
1.00
1.00
LOO
UU
1.00
1.00
!.UO
1.00
1.00
1.00
1.00
1.00
1.00
1.00
LOO
1.00
LOO
1.00
1.00
1.00
1.01
1.02
1.03
1.05
1.06
1.07
1.08
1.08
1.08
1.07
1.06
1.07
1.13
1.26
1.46
1. 71
2.04
2.50
3105
3.69
4,:34
4.98
5,70
6.36
7.04
7.74

1.01
oj, li11 ...,,j,

1. 01
L01
1. 01
1.U)
1,01
1.01
1.01
1.u1
L01
1.01
1. 01
1,i) 1
l.01
1.01
1,01
1.01
l.01
1.01
1.01
1,Ul
1.01
1.01
1.01
1.01
1.01
l.01
1.01

1. 01
1.01

1.01
1.01
1.01
1.01
1.01
1.01
1. 01
1.01
1.01
1.01
1.01
1.0 i
1.01
l.01
1.01
1. 01

LOO
1.00
1.00
1.00
1,00
1.00
1,UO
1.00
1IOU
1.00
1,00
1.00
LOO
1.00
1.00
1.00
1,Ou
LOO
1.00
1.uO
LOO

1.01
1.01

1.01
1.01
1.0:
1.01
1.01
1. 01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
L01
1.01
1.01
1.01
1.01
1,01
1.01
J.Ol
1.01
1.01
1.01

1.uu
i .OD
1.00
1.00
1.00
1.00
1.00
1.00
LOO
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
l.00
1.00
1.00
1.00
1.00
1.00
1.00
l.UO
1.00
l.00
1.00
1.00
1.00
1.00
1.00
1.00
! .00
1.00
1.00
1.01
1.01
1.01
1.01

1.01
1.01
LOI
1. 01
1.01
LuI
1.01
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•Count
K

Elapsea Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Time Discharge Discharge Discharge Discharge Discnarge Discharge

TTP\K) GC(K,l) QC(K,2) GC(K,3) GC(K,4) ~C\K,5) GC(K,o)
Ihri (cts E3) (cts E3) (cts E3) (C+5 E3) lefs E3) (cfs E3)

70

1.01

; il'1 .~l

1,01

1.01
1.IJI
1.01
1.01
1.01
1.01
1.01
1.24
6.80

1.0 i

1.01
1.01
1.01
1.01
1.01
1. 01
1. 01
1.01
1. 01
1.01
1.01
1.01

85.84

:33.43

102.57

69.44
·i8.04

i 15 .:31J
121.61

110.67

70.53

1.01
1.01
1.01
1,01
1.D1
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.05
4.09

68.58
61.50
55.30
50.01
45.52

1:32.56
129.72

129.80
123.42
114.99
104.97
94.80
85.18

1.12

1.01
1.02
1.03
1.04
1.05
1.06

78.70

1.01

1.01

22.95

1. 43
5.43

4'~ N

68.'11
60.n
54.50
4'1.09
44.23
39.89
35.94
32.14
28.72
25.62

lU6.l6
137.15
144.49
146.46
142.54
135.18
124.n
113.21
101.13
89.60

0.48

83.87

77 .35

39.99

27.18
22.00
17,84
14.62
12.32
10.81
lu.04
'1.83
9.91

10.01
10.02
10.00

56.08
47.38

33.29

9.95
10.72
11.72
15.01
33.26

152.D9
15:3.27
149.73
140.76
126.73
lU'7.64

92.46

12':f.71
140.26
146.13

'1.44

86,29

55.:30

9.75

9.72
11.14

21.65

12.77

10.01
10.00
10.00
10.00

10.06
10.09
10.00
9.97

10.UO

:33.93

44.28
:.:14.79
26.43
1:1.37
14.20

15.18

68.77

152.17

152.50

107.86

154.43

146.02

144.65
129.1B

111. 30
129.87
137.74

9.94

98.37
6:;' .6'i
41 .;)~

21.09
6.25

1i .34

10.16

10.02

10.00
10.00
10.00
10.00
10.00
10.0U
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

'1 I 99

116.52
128.90

129.75

73.50
102.92

139.42
147.68
153.32
lJJ.~J

154.80
150.31

15.600

11.UUU

15.800
16.000
16.200
16.400
16.600
16.800

9.800
]0.000
10.~00

10.400
IU.600
]0.800

]1. 200
11 .4UU
11.,sOU
i 1.800
12.000
12.200
12.400
12.600
12.800
13.0uu
13.200
13.400
J:3.600
13.800
14.00U
14.200
14.400
14.600
14 .800
15.000
i5.200
15.400

72
'y.
i .j

85

75
76

,'.,
0:,

78

51

81

83
8:::

50

56

74

52

84

80

;0
71

64
65
66

57
58
59
60
'jo.
62

68•

END OF OUTPUT

•
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• B0 S S DAHBRK(til)

Copyright (C) 1988-99 Boss Corporation
All Rights Reserved

Version : 2.00
Serial Number: 0010419.200

licensed to Carter &Associates

PROGRAM ORIGIN :

Boss DaIIBrk (til) is an enhanced version of Professor D. l. Fread's
1998 NWS DAMBRK prograll.

PAGE

2/13/1991

DISCLAIHER :

41111!::-::::'k (to) is • coop"x ,rogr.. which r.quir.s .ngi...ri,g .x,.rtis.
to use correctly. Boss Corporation assUlles absolutely no responsibility
for the correct use of this prograll. All results obtained should be
carefully eXallined by an experienced professional engineer to deterlline
if they are reasonable and accurate.

Although Boss Corporation has endeavored to lIake Boss DaIIBrk error free,
the prograll is not and cannot be certified as infallible. Therefore, Boss
Corporation lIakes no warranty, either illplicit or explicit, as to the
correct perforllance or accuracy of this soft~are.

In no event shall Boss Corporation be liable to anyone for special,
collateral, incidental, or consequential dallages in connection ~ith or
arising out of purchase or use of this sof~are. The sole and exclusive
liabil ity to Boss Corporation, regardless of the forll of action, shall
not exceed the purchase price of this software~

PROJECT DESCRIPTION :

PROJECT TITLE : HGFRS--WEST BREACH (13-B8)
PROJECT NUHBER : FILE: HGWST4.DBK

_
ESCRIPTION : WEST BREACH PIPING STARTS NEAR HIDDlE

GINEER : CARTER ASSOCIATES
TE OF Rltt 2/13/1991

TIHE OF Rltt : 3:56 plI
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PROJECT NII1BER : FILE: H~ST4.DBK

•
DATA SItMRY :

----------------

INPUT CONTROL PARAHETERS :

Number of Dynamic Routing Reaches (KKN)

Type of Reservoir Routing (KUI)

Number of multiple dams/bridges (HULDAH)

No. of Reservoir Inflow Hydrograph Points (ITEH) 17

No. of Informational Cross-Sections (NPRT) 0

PAGE 2

2/13/1991

(dynamic routing)

Flood-Plain Routing (KFLP) 0 (no)

•

•
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~ROSS-SECTION NltlBERS COINCID~
WITH UPSTR~ OAM FACE <lOAM) :

RESERVOIR VOLltlE DESCRIPTION :

Elevation vs. Surface Area Table

Elevation Surface
Area

HSA(K) SAm
(ftHSL) (acres)

PAGE 3
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•

•

1428.30
1419.70
1408.40
1396.10
1394.30
1392.60
1389.10
1375.90

2975.000
2240.300
1221.700
114.800
76.800
44.400
18.850

.000
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PROJECT NUMBER : FILE: HQWST4.DBK

~NUMBER: 1
~--------------

RESERVOIR AND BREACH PARAMETERS :

Initial Elevation of Water Surface (YO, ft HSL)

Breach Side Slope (2)

Breach Bottom Elevation (YBHIN, ft HSL)

Breach Base Width (BB, ft)

Time of Breach Formation (TFH, hr)

RESERVOIR DESCRIPTION :

1:

PAGE 4

VI311991

1408.10

.79

1396.00

793.00

3.50

•
Water Surface Elevation at Time of Breach (HF, it HSL)

Top of Dam Elevation (HD, ft HSL)

Uncontrolled Spill~ay Crest Elevation (HSP, ft HSL)

Spill~ay Gate Center Elevation (H6T, ft HSL)

Uncontrolled Spill~ay Discharge Coefficient (CS)

Spill~ay Gate Discharge Coefficient (C6)

Piping Centerline Elevation (CDO, ft HSL)

Turbine Discharge (OT, cis)

1417.00

1419.70

1408.40

.00

.00

.00

1407.90

1000.00

SPILLWAY/GATE RATING CURVE :
----------------------------

Head Flw
HEAD( 1) GSPILL( 1)
(H) (cis)

•
.00

1.30
2.66
5.05
8.05

11.30
11.60
12.10

.0
1049.3
2325.3
5551.8

10718.6
15377.7
15980.0
17000.0
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• Hydrograph Time Inter~als (DHF 1 hr) .00

Routing Period (TEH 1 hr) 16.00

Breach De~elopment Exponent (BREX) LOO

Hud/Debris Fl~ Parameter (HUD) 0

Dry Bed Routing Parameter (IWF) 0

Hydraulic Radius Computation Parameter (KPRES)

Time Upstream
Elapsed Infl~

THK) QHK)
(hr) (cfs)
--------- ---------------

.00 13357.0

.25 13640.0
2.25 22252.0
4.25 33805.0
6.25 51760.0
7.25 42405.0
8.25 26254.0

• 8.50 23000.0
8.75 20292.0
9.00 18220.0
9.25 16658.0
9.50 15348.0
9.75 14113.0

10.25 11964.0
10.75 10235.0
11.25 10000.0
18.25 10000.0

•



10 13 17 23 28

BOSS DAHBRK version 2.00
PROJECT TITLE : HOFRS--WEST BREACH (13-88)
PROJECT NttlBER : FILE: HIJJST4 .DBK

~RY OF PROGIW1 COOROl PAIW1ETERS :
~:~~~----------------------------------

Number of Cross-Sections Entered (NS)

Number of Top Widths Entered (NCS)

Number of Cross-Sectional Hydrographs to Plot (~)

Cross-Sectional smoothing Parameter (KSA)

Downstream Supercritical Parameter (KSUPC)

Landslide Simulation (KSL)

Number of Lateral Inflow Hydrographs (LQ)

Number of Points in Gate Control Curve (KCG)

CROSS-SECTIONS WHERE HYDROGRAPH REQUESTED :
(maximum allowed =6)

•C~EL-vALLEY BOlNDARY CONDITI ONS :

PAGE 6
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29

6

6

0

0 (subcriticaD

0 (no)

0

0

Max Discharge at Downstream End (QMAXD, cfs) .0

Max Lateral Outflow due to Flood Wave (OLL, cfs/ft) .0000

Initial Time-Step Size (DTIf1, hr) .2000

Time at ~hich Dam Starts to Fail (TFI, hr) .0000

Theta Weighting Factor (F1I) .000

Stage Convergence Criterion (EPSY, ft) .000

Initial Downstream Water Su~face Elevation (YON, ft MSL) .00

Slope of Channel Downstream of Dam (SOH, ft/mi) .0000

•
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•
OSS-SECTlIJi NII1BER: 1

--------------------------
WEST DfI1BREAK LOCATIIJi

Cross-Section Location (XS(I), mi) 5.970

Flooding Elevation (FST6(1), ft HSl) .000

Initial Water Surface Elevation (YO, ft HSl) .000

DOWNSTREAM REACH NII1BER :

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~en Interpolated Cross-Sections (DXH, mi) .030

CROSS-SECTIIJi and REACH OESCRIPTIIJi :

FIN Path
Sinuosity
CoeH.
SNC(K, I)

Right
Hanning
n
CHR(K, I)

Elevation Channel Channel Storage left left Right
Top Hanning Top Top Hanning Top
Width n Width Width n Width

•

1) BS(K,I) CH(K,I) BSS(K,I) BSL(K,I) CHL(K,I) BSR(K,I)
SU (ft) (ft) (ft) (ft)

------ --------- --------- --------- --------- --------- --------- --------- ---------
1396.00
1398.00
1400.00
1420.00
1425.00
1430.00

2.0
800.0

2000.0
2500.0
2750.0
3000.0

.0400

.0400

.0400

.0400

.0400

.0400

.0

.0

.0

.0

.0

.0

.0

.0

.0
.0
.0
.0

.0000

.0000

.0000

.0000

.0000

.0000

.0

.0

.0

.0

.0

.0

.0000 ·1.0000

.0000 1.0000

.0000 1.0000

.0000 1.0000

.0000 1.0000

.0000 1.0000

•
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~OSS-SECTION NU1BER : 2

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YD, ft HSL)

DIUiSTREAH REACH NU1BER: 2

6.000

.000

.000

Reach Contraction-Expansion Coefficient (FKC) -1.000

Minimum Distance Between Interpolated Cross-Sections (DXH, mi) .030

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff •el) BS(K, I) CH(K,I) BSS(K,J) BSL<K,I) CHL<K,I) BSR(K,I) CHR(K, J) SNC(K, 1)

SU (ft) (ft) (ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1395.20 2.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1396.00 800.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1400.00 2000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1415.00 2350.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1420.00 2500.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1425.00 2750.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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~ROSS-SECTION NlI1BER : 3

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSl)

D~STREiV'I REACH NlI1BER: 3

6.300

.000

.000

Reach Contraction-Expansion Coefficient (FKC) -1.000

Minimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage left left Right Right Flw Path
Top Hanning Top Top Hanning Top Hanning Si nuosi ty
Width n Width Width n Width n Coeff •

.,l> BS(K,l> CH(K,l) BSS(K,l) BSL<K, l) CHL<K,l) BSR(K,l) CHR(K,l> SNC(K,l)
MSU (ft) (ft) (ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1380.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1382.00 1000.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1384.00 2500.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1388.00 2750.0 .•0400 .0 .0 .0000 .0 .0000 1.0000
1392.00 3000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1400.00 4000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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~ROSS-SECTION NLtIBER : 4

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YD, ft HSL)

D~STREAH REACH NLtlBER: 4

6.950

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hinimum Distance Between Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff •.1) BS(K,1) Ct1(K, J) BSS(K,J) BSL<K,1) Ct1L<K,1) BSR(K,J) Ct1R(K,J) SNC(K, J)

SU (ft) (ft) (ft) ( ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1359.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1360.00 5200.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1362.00 7225.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1364.00 9250.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1366.00 12125.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1368.00 15000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS IWtBRK version 2.00
PROJECT TITLE : HQFRS--WEST BREACH <13-88)
PROJECT NII1BER : FILE: H~ST4.0BK

•ROSS-SECTI~ NII1BER: 5
--------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

OIlf4STREfil REACH NII1BER: 5

PAGE 11
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7.560

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (OXN, mi) .300

CROSS-SECTI~ and REACH OESCRIPTI~ :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n CoefL

•

1) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) SNC(K,I)
SU (ft) (ft) (ft) (ft)

~----- --------- --------- --------- --------- --------- --------- --------- ---------
1339.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1340.00 3500.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1342.00 5800.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1344.00 8100.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1346.00 12400.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1348.00 16700.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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~OSS-SECTION NII1BER : 6

Cross-Section Location (XS(I), mil

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSL)

O~STREAM REACH NII1BER: 6

8.170

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distanc@ B@t~@@n Int@rpolat@d Cross-S@ctions (DXH, mil .300

CROSS-SECTION and REACH OESCRIPTION :
-------------------------------------

Elevation Chann@l Chann@l Storage L@ft Left Right Right Fl~ Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff •e}) BS(K,}) CH(K, }) BSS(K,}) BSL<K,}) CHL<K,}) BSR(K,}) CHR(K,}) SNC(K,I>

SU ( ft) (ft) (ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1319.00 2.0 .0500 .0 .0 .0000 .0 .0000 ·1.0000
1320.00 4000.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1322.00 6425.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1324.00 8850.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1326.00 13200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1328.00 17550.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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~ROSS-SECTION Nlt1BER : 7

Cross-Section Location (XS(I) , IIi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSL)

D~STREFli REACH Nlt1BER: 7

9.540

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

HinillUII Distance Bet~een Interpolated Cross-Sections (DXH, IIi) .200

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Fl~ Path
Top Hanning Top Top Hanning Top Hanning Sinuosi ty
Width n Width Width n Width n Coeff..1) BS(K,1) CH(K,l) BSS(K,1) BSL<K,I) CHL<K,l) BSR(K,l) CHR(K,J) SHC(K, 1)

SD (ft) (fU (ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1279.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1280.00 8300.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1282.00 9950.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1284.00 11600.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1286.00 14700.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1288.00 17800.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS IW1BRK version 2.00
PROJECT TITLE : HQFRS--WEST BREACH (13-88)
PROJECT NIJ1BER : FILE: HIltIST4.DBK

•
ROSS-SECTl~ NIJ1BER: 8

--------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YD, ft HSL)

D~STREAH REACH NIJ1BER: 8

PAGE 14
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11.060

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hinimum Distance Between Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTI~ and REACH DESCR!PTI~ :

Elevation Channel Channel Storage Left Left Right Right Fl~ Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff •

•

}) BS(K,I) CH(K,I) BSS(K,!) BSL(K,I) CHL(K,I) BSR(K,I) CHR(K,I) SNC(K,I)
SL> (ft) (ft) (ft) (ft)

------ --------- --------- --------- --------- --------- --------- --------- ---------
1239.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1240.00 9529.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1242.00 12714.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1244.00 15898.0 .•0500 .0 .0 .0000 .0 .0000 1.0000
1246.00 16668.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1248.00 17585.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAHBRK version 2.00
PROJECT TITLE : HQFRS--WEST BREACH (13-88)
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•
ROSS-SECT!~ Nlt18ER: 9

--------------------------

Cross-Section Location (XS(!), mi)

Flooding Elevation (FSTG(J),ft HSU

Initial Water Surface Elevation (YO, ft HSl)

D~STREAH REACH NIJ1BER: 9

PAGE 15
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12.700

1202.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (OXN, mi) .200

CROSS-SECTI~ and REACH DESCRIPTI~ :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff •

•

,1) BS(K,}) CN(K,I) BSS(K,}) BSL(I(,I) CNL(I(,}) BSR(K,I) CNR(I(,I) SNC(I(,I)
HSU (ft) (ft) (ft) (ft)

------- --------- --------- --------- --------- --------- --------- --------- ---------
1199.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1200.00 8716.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1202.00 11538.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1204.00 14342.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1206.00 15750.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1208.Of 17215.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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eROSS-SECTIlt4 NltfBER: 10 HOUSE ElE.=1192(+or-)

Cross-Section location (XS(I), mil

. Flooding Elevation (FSTG(I), ft HSl)

Initial Water Surface Elevation (YD , ft HSl)

D~STREItf REACH NltfBER: 10

13.640

1182.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hinimum Distance Bet~een Interpolated Cross-Sections (DXH, mil .200

CROSS-SECTIlt4 and REACH DESCRIPTIlt4 :
-------------------------------------

Elevation Channel Channel Storage left left Right Right FllM Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n CoefL.1) BS(K,I) CH(K,I) BSS(K,I) BSUK,I) CHUK,D BSR(K,D CHR(K,l) SNC(K,D

SU (ft) (ft) (ft> (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1179.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1180.00 8250.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1182.00 10850.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1184.00 13450.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1186.00 15225.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1188.00 17000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS IW1BRK IItrsion 2.00
PROJECT TITLE : HQFRS--WEST BREACH (13-88)
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~DOSS-SECTI~ NLtlBER: 11
~~------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft HSL)

D~STREAH REACH Nlt1BER: 11

PAGE 17
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14.730

1162.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTI~ and REACH DESCRIPTI~ :

Elevation Channel Channel Storage Left Left Right Right Fl~ Path
Top Manning Top Top Manning Top Hanning Sinuosity
Width n Width Width n Width n Coeff •

•

,1) BS(K,I) CH(K,I) BSS(K,I) BSL(K,I) CHL(K,I) BSR(K,I) CHR(K,I) SNC(K,I)
MSL> (ft) (ft) (ft) (ft)

------ --------- --------- --------- --------- --------- --------- --------- ---------
1158.00 2.0 .0500 .0 .0 .0000 .0 .0000· 1.0000
1160.00 7360.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1162.00 9660.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1164.00 11960.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1166.00 13660.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1168.06 15360.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAHBRK version 2.00
PROJECT TITLE : HQFRS--WEST BREACH (13-88)
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Cross-Section location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSl)

Initial Water Surface Elevation (YD, ft MSl)

DMSTREAH REACH NltIBER: 12

PAGE 18
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15.210

1154.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hinimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage left left Right Right Fl~ Path
Top Hanning Top Top Hanning Top Manning Sinuosity
Width n Width Width n Width n Coeff •

•

1) BS(K,I) CH(K,I) BSS(K,I) BSl(K,I) CHl(K,I) BSR(K,I) CHR(K,I) SNC(K,I)
SU(ft> (ft) (ft) (ft)

----- --------- --------- --------- --------- --------- --------- --------- ---------
1150.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1152.00 9400.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1154.00 11700.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1156.00 14000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1158.00 16200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1160.00 18400.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTION NIJ1BER: 13 HOUSE ELE.=1140<+or-)

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSL)

O~STREAH REACH NIJ1BER: 13

16.500

1130.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hinimum Oistance Bet~een Interpolated Cross-Sections (OXH, mi) .100

CROSS-SECTION and REACH OESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right F1CM Path
Top Hanning Top Top Hanning Top Hanning Sinuosi ty
Width n Width Width n Width n CoefL

.,I> BS(K,I> ct1(K,1) BSS(K,I> BSL<K, I) ct1L(K, I) BSR(K,I> ct1R(K, 1) SNC(K,I>
HSU (ft> (ft) (ft) ( ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1127.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1128.00 5730.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1130.00 8400.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1132.00 11080.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1134.00 12455.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1140.00 16830.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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PROJECT TITLE : HQFRS-~ST BREACH <13-88)
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.ROSS-SECTI~ Nlt1BER: 14

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ftMSL)

Initial Water Surface Elevation (YD, ft MSL)

D~STREAH REACH NltIBER: 14

PAGE 20
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17.750

1114.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTI~ and REACH DESCRIPTI~ :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Fl~ Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff •

.,I> BS(K,I> O1(K,1) BSS(K,I> BSL<K,I> O1L<K,I> BSR(K,I) O1R(K,I> SNC(K, I>
MSL) (ft) ( ft) (ft) ( ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
111 1.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1112.00 6880.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1114.00 8185.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1116.00 9490.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1120.00 11960.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1124.00 13920.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECTlCN NlJ1BER: 15

--------------------------
HOUSE ELE.=1110(+or-)

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSL)

O~STREAH REACH NlJ1BER: 15

18.550

1106.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hinimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTICN and REACH DESCRIPTICN :

Elevation Channel Channel Storage Left Left Right Right Fl~ Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n CoefL

•

,1) BS(K,I) CH(K,I) BSS(K,I) BSL(K,I) CHL(K,I) BSR(K,I) CHR(K,I) SNC(K,I)
HSL> (ft) (ft) (ft) (ft)

------- --------- --------- --------- --------- --------- --------- --------- ---------
1103.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1104.00 3920.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1106.00 5145.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1108.00 6370.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1112.00 8690.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1116.0& 11280.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAHBRK version 2.00
PROJECT TITLE : HQFRS--WEST BREACH (13-88)
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Cross-Section location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSl)

Initial Water Surface Elevation (YO, ft HSl)

O~STREAH REACH NlJ1BER: 16

PAGE 22
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19.040

1102.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hinimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage left Left Right Right Fl~ Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n CoefL

•

,1) BS(K,I) CH(K,I) BSS(K,I) BSl(K,I) CHl(K,I) BSR(K,I) CHR(K,I) SNC(K,I)
SU (ft) (ft) . (ft) (ft)

------ --------- --------- --------- --------- --------- ------~-- --------- ---------
1099.00 2.0 .0500 .0 .0 .0000 .0 .0000. 1.0000
1100.00 3360.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1102.00 4820.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1104.00 6280.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1106.00 7580.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1108.00 8880.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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eROSS-SECTI1t4 NIJ1BER: 17 HOUSE ELE.=1104-06(+or-)

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YD, ft HSl)

DOWNSTREAM REACH NIJ1BER: 17

19.520

1095.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTl1t4 and REACH DESCRIPTI1t4 :
-------------------------------------

Elevation Channel Channel Storage Left left Right Right FICM Path
Top Hanning Top Top Manning Top Hanning Sinuosi ty
Width n Width Width n Width n Coeff •eJ) BS(K,J) CH(K, J) BSS(K, J) BSL<K, J) CHUK,J) BSR(K,J) CHR(K,J) SNC(K, J)

SU (ft) (ft) (ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1091.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1092.00 1870.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1094.00 2345.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1096.00 2820.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1100.00 5400.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1114.00 7350.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAHBRK version 2.00
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•ROSS-SECTl~ NlIiBER: 18
--------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YD, ft HSL)

D~STREAH REACH NlIiBER: 18

PAGE 24
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20.050

1090.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hinimum Distance Between Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTI~ and REACH DESCRIPTI~ :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff •

~,I) BS(K,I) CH(K,l) BSS(K,l) BSUK,l) CHUK,l) BSR(K,l) CHR(K,l) SNC(K,I)
HSU (ft) (ft) (ft) (ft)

------ --------- --------- --------- --------- --------- --------- --------- ---------
1087.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1088.00 1750.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1090.00 2535.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1192.00 3320.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1096.00 6100.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1104.08 12650.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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Cross-Section Location (XS(I), ~i)

Flooding Elevation (FST6(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSL)

DIU1STREAH REACH NUMBER: 19
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20.730

1082.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Betueen Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right FI(J,ij Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeft..I) BS(K,J) CH(K,J) BSS(K,I) BSL<K,I) CHUK,J) BSR(K,J) CHR(K,I) SNC(J( ,I)

SU (tt) (ft> (ft) (ft)
--------- --------- .-------- --------- --------- --------- --------- -.------- ---------

1079.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1080.00 1300.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1082.00 1765.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1084.00 2230.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1088.00 2700.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1092.no 4200.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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PROJECT TITLE : HQFRS--WEST BREACH (13-88)
PROJECT NUMBER: FILE: HQWST4.0BK

eOSS-SECTION NUMBER: 20

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft MSL)

D~STREAH REACH NUHBER: 20
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V13/1991

21.390

1074.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTION and REACH DESCRIPTIa~ :
-------------------------------------

Elevation Channel Channel Storage Left left Right Right FIN Path
Top Hanning Top Top Hann ing Top Hann ing Sinuosi ty
Width n Width Width n Width n Coeff •.D BS(K,D CH(K,I) BSS(K,D BSL<K,I) CHl<K,1) BSR(K,l) CHR(K ,I) SNC(K, I)

SU (ft) <ft) (ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1071.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1072.00 830.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1074.00 1040.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1076.00 1250.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1084.00 2720.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1088.00 6720.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECT! ON NUMBER: 21

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), it MSL)

Initial Water Surface Elevation (YD, ft HSL)

D~STREAH REACH NUMBER: 21
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22.710

1062.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right FICM Path
Top Hanning Top Top Hanning Top Hanning Sinuosi ty
Width n Width Width n Width n Coeff ..,1) BS(K,I) CH(K,l) BSS(K,l) BSL<K,l) CHUK,l) BSR(K,I) CHR(K,I) SNC(K,l)

HSU ( ft) (+0 (ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1059.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1060.00 690.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1062.00 1140.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1064.00 4760.0 .•0500 .0 .0 .0000 .0 .0000 1.0000
1068.00 5690.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1072.00 7540.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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eROSS-SECTIllf NlI1BER: 22

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSL)

O~STREAH REACH NlI1BER: 22
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23.690

1052.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hinimum Distance Between Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTION and REACH DESCRIPTIllf :
-------------------------------------

Elevation Channel Channel Storage left Left Right Right Flw Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n CoefLe1) BS(K,J) CH(K,J) BSS(K,J) BSL<K,J) CHUK,1) BSR(K,J) CHR(K, 1) SNC(K,J)

SU (ft) (ft) (ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1049.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1050.00 200.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1052.00 925.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1054.00 1275.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1058.00 3650.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1066.00 7520.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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.CROSS-SECTl IJ4 NUMBER: 23 HOUSE ELE.=1051-58(+or-)

Cross-Section Location (XS(I), mi)

. Flooding Elevation (FSTG(I), ft MSU

Initial Water Surface Elevation (YO, ft HSL)

O~STREAN REACH NUMBER :. 23

24.160

1047.000

.000

Reach Contraction-Expansion Coefficient <FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTI1J4 and REACH OESCRIPTI1J4 :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right FICM Path
Top Manning Top Top Hanning Top Manning Sinuosity
Width n Width Width n Width n CoeH..,I) BS(K,I) CM(K,I) BSS(K,I) BSL<K,I> CML<K,I> BSR(K,l) CMR(K ,I> SNC(K,D

MSU (ft) (ft) (ft) ( ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1044.00 40.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1046.00 500.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1048.00 980.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1052.00 1235.0 .0400 .0 ,0 ,0000 .0 .0000 1.0000
1056.00 4860.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1060.00 6290.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTI~ NUMBER: 24

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSL)

O~STREAH REACH NUMBER: 24
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25.540

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hinimum Distance Between Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTI~ and REACH OESCRIPTI~ :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right FI<M Path
Top Hanning Top Top Nanning Top Hanning Si nuos ity
Width n Width Width n Width n Coeff •

.,I) BS(K,I> CH(K,I) BSS(K, I) BSL<K,I) CHL<K,l) BSR(K,l) CHR(K,l) SNC(K, I)
, HSU ( ft) (ft) (ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1026.00 20.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1028.00 60.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1030.00 260.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1034.00 1570.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1038.00 2110.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1044.00 3020.0 .0400 .0 .0 .0000 .0 .0000 1.0000

e_
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.ROSS-SECTION NIJ1BER: 25

Cross-Section Location (XS(l), mi)

Flooding Elevation (FSTG(l), ft MSL)

Initial Water Surface Elevation (YD, ft MSL)

Dtu4STREAM REACH NIJ1BER: 25
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26.690

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Flw Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff..,1) BS(K,D CH(K,D BSS(K,D BSUK,D CHUK,D BSR(K,l) CHR(K,D SNC(K,l)

. MSU (ft) (ft) ( ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1004.00 50.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1008.00 280.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1012.00 960.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1016.00 1100.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1020.00 2000.0 .0400 600.0 .0 .0000 .0 .0000 1.0000
1024.00 2100.0 .0400 1700.0 .0 .0000 .0 .0000 1.0000

•
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.CROSS-SEClI~ NlIiBER: 26

Cross-Section Location (XS(I), Ri)

Flooding Elevation (FSTG(!), ft HSL)

Initial Water Surface Elevation (YD, ft HSL)

DIU4STREAH REACH NlIiBER: 26
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27.570

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

MiniRUR Distance Bet~een Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTI~ and REACH DESCRIPT!~ :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Fll* Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff •.,I> BS(K, I> CH(K,l) BSS(K,I> BSUK,I> CHUK,J) BSR(K,I> CHR(K,J) SNC(K,I>

HSU (ft) (ft) (ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

992.00 270.0 .0500 .0 .0 .0000 .0 .0000 1.0000
994.00 370.0 .0500 .0 .0 .0000 .0 .0000 1.0000
996.00 755.0 .0500 .0 .0 .0000 .0 .0000 1.0000

1000.00 1040.0 .•0500 .0 .0 .0000 .0 .0000 1.0000
1004.00 1300.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1008.00 1900.0 .0400 1600.0 .0 .0000 .0 .0000 1.0000

•
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PROJECT TITLE : HQFRS--WEST BREACH (13-88)
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.ROSS-SECTl~ NltIBER: 27

Cross-Section Location (XS<I), mi)

Flooding Elevation <FSTG<I), ft MSL)

Initial Water Surface Elevation <YD, ft MSL)

D~STREAM REACH NltIBER: 27
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28.750

.000

.000

Reach Contraction-Expansion Coefficient <FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECTI~ and REACH DESCRIPTI~ :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Fl~ Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.al) BS(K,l) ct1<K, 1) BSS<K,l) BSUK,l) ct1L<K, l) BSR(K,l) ct1R(K, l) SNC<K,l)

SU <ft) <ft) (ft) <ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

972.00 120.0 .0500 .0 .0 .0000 .0 .0000 1.0000
974.00 300.0 .0500 .0 .0 .0000 .0 .0000 1.0000
976.00 475.0 .0500 .0 .0 .0000 .0 .0000 1.0000
980.00 1400.0 .0500 .0 .0 .0000 .0 .0000 1.0000
984.00 2600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
988.00 2700.0 .0400 7100.0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTI~ Nlt1BER: 28 MULLEN WELL(FOUNDATI~)

Cross-Section Location (XS(I), mi)

.Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

O~STREAN REACH Nlt1BER: 28

29.620

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECTI~ and REACH OESCRIPTI~ :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right FIlM Path
Top Manning Top Top Manning Top Manning Sinuosi ty
Width n Width Width n Width n Coeff •e}) BS(K,}) CM(K,}) BSS(K,}) BSL<K,}) CML<K,D BSR(K,}) CMR(K,}) SNC(K, })

SU (ft) (ft) (ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

956.00 210.0 .0500 .0 .0 .0000 .0 .0000 1.0000
958.00 750.0 .0500 .0 .0 .0000 .0 .0000 1.0000
960.00 1200.0 .0500 .0 .0 .0000 .0 .0000 1.0000
964.00 2000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
968.00 2400.0 .0400 4490.0 .0 .0000 .0 .0000 1.0000
972.00 2500.0 .0400 5620.0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTl~ NUMBER: 29

Cross-Section location (XS(!), mi)

Flooding Elevation (FST6(!), ft HSl)

Initial Water Surface Elevation (YO, ft HSl)

CROSS-SECTI~ OESCRIPTI~ :
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30.100

.000

.000

Elevation Channel
Top
Width

HS(K,!) BS(K,!)
(ft HSU (ft)

Storage
Top
Width
BSS(K,1)
(ft)

left
Top
Width
BSL<K, 1)
(ft)

Right
Top
Width
BSR(K,l)
(ft)

948.00 100.0 .0 .0 .0
952.00 150.0 .0 .0 .0
956.00 2575.0 .0 .0 .0
960.00 2700.0 .0 .0 .0
964.00 2800.0 .0 .0 .0

• 968.00 3000.0 .0 .0 .0

•



BOSS DAHBRK ~ersion 2.00
PROJECT TITLE : HQFRS-~EST BREACH (13-88)
PROJECT NUMBER: FILE: HOWST4.DBK

PAGE 36

2/13/1991

•

•

•

WARNING: At cross-section reach 17 the distance bet~een

interpolated cross-sections (DXH) should be changed
to .009 due to expansion/contraction criteria

WARNING: At cross-section reach 18 the distance bet~een

interpolated cross-sections (DXH) should be changed
to .009 due to expansion/contraction criteria

WARNING: At cross-section reach 22 the distance bet~een

interpolated cross-sections (DXH) should be changed
to .052 due to expansion/contraction criteria

WARNING: At cross-section reach 24 the distance bet~een

interpolated cross-sections (DXH) should be changed
to .077 due to expansion/contraction criteria
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•
ISTANCE BETWEEN INTERPOLATED CROSS-SECTIONS
DXH) T~T WIll BE USED IN C!l'iPUTATlll'S :

DeMn Interp.
Stream Cross
Reach Section
Number Di stance
I=I ,NSl DXM(I)

(nj)
--------- ---------

1 101.0000
2 .0300
3 .1000
4 .2000
5 .3000
6 .3000
7 .2000
8 .2000
9 .2000

10 .2000
11 .2000
12 .1000
13 .1000
14 .1000

• 15 .1000
16 .1000
17 .2000
18 .2000
19 .2000
20 .2000
21 .1060
22 .1000
23 .1000
24 .2000
25 .2000
26 .2000
27 .1000
28 .1000

Total number of cross-sections (original+interpolated)

Maxinun number of cross-sections alleMed

•
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159

300
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eUT DATA S~RY :
------------------

CROSS-SECTION and REACH SUMMARY :
---------------------------------

Cross Cross Bottm Reach Reach Reach
Section Sect ion Elevation Number Length Slope
Number Location

(lti) (ft NSL> (lti) (ft/lti)
--------- --------- --------- --------- --------- ---------

1 5.970 1396.000
2 6.000 1395.200 1 .030 26.668
3 6.300 1380.000 2 .300 50.666

WARNING: Slopes greater than 50 ft/mi may cause supercritical flow

4 6.950 1359.000 3 .650 32.308
5 7.560 1339.000 4 .610 32.787
6 8.170 1319.000 5 .610 32.787
7 9.540 1279.000 6 1.370 29.197
8 11.060 1239.000 7 1.520 26.316
9 12.700 1199.000 8 1.640 24.390

10 13.640 1179.000 9 .940 21.277
11 14.730 1158.000 10 1.090 19.266

• 12 15.210 1150.000 11 .480 16.667
13 16.500 1127.000 12 1.290 17.829
14 17.750 1111.000 13 1.250 12.800
15 18.550 1103.000 14 .800 10.000
16 19.040 1099.000 15 .490 8.163
17 19.520 1091.000 16 .480 16.667
18 20.050 1087.000 17 .530 7.547
19 20.730 1079.000 18 .680 11.765
20 21.390 1071.000 19 .660 12.121
21 22.710 1059.000 20 1.320 9.091
22 23.690 1049.000 21 .980 10.204
23 24.160 1044.000 22 .470 10.638
24 25.540 1026.000 23 1.380 13.043
25 26.690 1004.000 24 1.150 19.130
26 27.570 992.000 25 .880 13.636
27 28.750 972.000 26 1.180 16.949
28 29.620 956.000 27 .870 18.391
'29 30.100 948.000 28 .480 16.667

•
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•
E-NLt18ERED DAN/8RIDGE CROSS-SECTIONS :

. --------------------------------------

Dam! Rev ised
Br idge Cross

Sect ion
Number

Number of Intermediate Cross-Sections (NN<NS»

Number of Time Steps (NNU)

•

•
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159

17
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~NITIAL CONDITIONS TABLE :
-------------------------

Cross Cross Normal Normal Critical Critical Froude Iteration Iteration
Section Section FIlM FIlM FIlM FllM Indicator Count for Count for
Number locat ion Water Depth Water Depth (0 =sub) Computing Computing

Elevation Elevation (1 =sup) Nrml Dpth Crtl Dpth
XI YN DEPN YC DEPC IFR ITN lTC
(mi) (ft I1SU ( ft) (ft I1SU (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1 5.970 1397.59 1.59 1397.09 1.09 0 11 11
2 6.000 1396.14 .94 1395.95 .75 0 11 11
3 6.030 1394.66 .98 1394.48 .80 0 11 11
4 6.060 1393.19 1.03 1392.98 .82 0 11 11
5 6.090 1391. 70 1.06 1391.49 .85 0 11 11
6 6.120 1390.21 1.09 1390.00 .88 0 11 11
7 6.150 1388.71 1.11 1388.51 .91 0 11 11
8 6.180 1387.22 1.14 1387.01 .93 0 11 11
9 6.210 1385.73 1.17 1385.51 .95 0 11 11

10 6.240 1384.22 1.18 1384.00 .96 0 11 11
11 6.270 1382.73 1.21 1382.50 .98 0 11 11
12 6.300 1381.34 1.34 1380.99 .99 0 10 10
13 6.408 1377 .66 1.16 1377.27 .77 0 10 10
14 6.517 1373.98 .98 1373.65 .65 0 10 10
15 6.625 1370.36 .86 1370.06 .56 0 10 10

• 16 6.733 1366.76 .76 1366.50 .50 0 10 10
17 6.842 1363.17 .67 1362.94 .44 0 10 10
18 6.950 1359.61 .61 1359.40 .40 0 9 9
19 7.153 1352.96 .62 1352.75 .41 0 9 9
20 7.357 1346.33 .66 1346.10 .43 0 9 9
21 7.560 1339.69 .69 1339.47 .47 0 9 9
22 7.865 1329.68 .68 1329.45 .45 0 9 9
23 8.170 1319.68 .68 1319.43 .43 0 9 9
24 8.513 1309.62 .62 1309.40 .40 0 9 9
25 8.855 1299.57 .57 1299.36 .36 0 9 9
26 9.198 1289.54 .54 1289.34 .34 0 9 9
27 9.540 1279.54 .54 1279.33 .33 0 9 9
28 9.757 1273.80 .52 1273.61 .33 0 9 9
29 9.974 1268.09 .52 1267.90 .33 0 9 9
30 10.191 1262.38 .52 1262.18 .33 0 9 9
31 10.409 1256.66 .52 1256.45 .31 0 9 9
32 10.626 1250.93 .50 1250.74 .31 0 9 9
33 10.843 1245.22 .50 1245.02 .31 0 9 9
34 11.060 1239.50 .50 1239.31 .31 0 9 9
35 11.265 1234.52 .52 1234.31 .31 0 9 9
36 11.470 1229.52 .52 1229.31 .31 0 9 9
37 11.675 1224.52 .52 1224.31 .31 0 9 9
38 11.880 1219.52 .52 1219.31 .31 0 9 9
39 12.085 1214.52 .52 1214.31 .31 0 9 9
40 12.290 1209.52 .52 1209.31 .31 0 9 9
41 12.495 1204.52 .52 1204.33 .33 0 9 9

ei
42 12.700 1199.54 .54 1199.33 .33 0 9 9
43 12.935 1194.54 .54 1194.33 .33 0 9 9
44 13.170 1189.54 .54 1189.33 .33 0 9 9
45 13.405 1184.55 .55 1184.33 .33 0 9 9
46 13.640 1179.55 .55 1179.33 .33 0 9 9
47 13.858 1175.40 .60 1175.15 .35 0 9 9
48 14.076 1171.25 .65 1170.98 .38 0 9 9
49 14.294 1167.08 .68 1166.80 .40 0 9 9
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"
Cross NomaI Norllal Critical Cr it ica I Froude Iteration Iteration

ion Section FIO\II FIO\II FIO\ll FIO\ll Indicator Count for Count for
U1tber LocaH on Water Depth Water Depth (0 =sub) Computing Computing

Elevation Elevation (1 =sup) Nrml Dpth Crtl Dpth
XI YN DEPN YC DEPC IFR ITN ITC
(IIi) (ft HSU (ft) (ft HSU (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
50 14.512 1162.92 .72 1162.63 .43 0 9 9
51 14.730 1158.77 .77 1158.44 .44 0 9 9
52 14.970 1154.75 .75 1154.42 .42 0 9 9
53 15.210 11 SO .69 .69 1150.40 .40 0 9 9
54 15 •.318 1148.78 .70 1148.49 .41 0 10 10
55 15.425 1146.86 .69 1146.57 .41 0 10 10
56 15.533 1144.95 .70 1144.65 .40 0 10 10
57 15.640 1143.03 .69 1142.74 .40 0 10 10
58 15.748 1141.10 .69 1140.82 .40 0 10 10
59 15.855 1139.18 .68 1138.90 .40 0 10 10
60 15.963 1137.27 .68 1136.98 .40 0 10 10
61 16.070 1135.34 .67 1135.06 .39 0 10 10
62 16.178 1133.43 .68 1133.14 .39 0 10 10
63 16.285 1131.50 .67 1131.22 .38 0 10 10
64 16.393 1129.57 .65 1129.30 .38 0 10 10
65 16.500 1127.69 .69 1127.37 .37 0 10 10
66 16.604 1126.36 .69 1126.04 .37 0 10 10
67 16.708 1125.01 .68 1124.71 .37 0 10 10

• 68 16.813 1123.68 .68 1123.37 .37 0 10 10
69 16.917 1122.35 .68 1122.03 .36 0 10 10
70 17.021 1121.01 .68 1120.70 .36 0 10 10
71 17.125 1119.67 .67 1119.36 .36 0 10 10
72 17.229 1118.33 .67 1118.03 .36 0 10 10
73 17.333 1117.00 .67 1116.70 .36 0 10 10
74 17.437 1115.65 .65 1115.36 .36 0 10 10
75 17.542 1114.32 .65 1114.02 .35 0 10 10
76 17.646 1112.99 .65 1112.68 .35 0 10 10
77 17.750 1111.68 .68 1111.35 .35 0 10 10
78 17.850 1110.69 .69 1110.36 .36 0 10 10
79 17.950 1109.70 .70 1109.36 .36 0 10 10
80 18.050 1108.73 .73 1108.37 .37 0 10 10
81 18.150 1107.74 .74 1107.39 .39 0 10 10
82 18.250 1106.77 .77 1106.40 .40 0 10 10
83 18.350 1105.78 .78 1105.41 .41 0 10 10
84 18.450 1104.81 .81 1104.43 .43 0 10 10
85 18.550 1103.87 .87 1103.44 .44 0 10 10
86 18.672 1102.88 .aa 1102.44 .44 0 10 10
87 18.795 1101.90 .90 1101.45 .45 0 10 10
88 la.917 1100.91 .91 1100.46 .46 0 9 9
a9 19.040 1099.80 .80 1099.47 .47 0 9 9
90 19.160 1097.85 .85 1097.48 .48 0 10 10
91 19.280 1095.8a .88 1095.51 .51 0 10 10
92 19.400 1093.94 .94 1093.54 .54 0 10 10
93 19.520 1092.14 1.14 1091.59 .59 0 11 11

• 94 19.785 1090.16 1.16 1089.60 .60 0 10 10
95 20.050 108a.09 1.09 1087.61 .61 0 10 10
96 20.277 1085.46 1.12 1084.95 .62 0 10 10
97 20.503 1082.82 1.15 1082.32 .65 0 10 10
9a 20.730 1080.20 1.20 1079.6a .6a 0 10 10
99 20.950 1077.59 1.25 1077.05 .72 0 10 10
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-' Cross NomaI Normal Critical Critical Froude Iteration Iteration
ion Sect ion Fl~ Fl~ Fl~ FIlM Indicator Count for Count for

mber Location Water Depth Water Depth (0 =sub) Computing Computing
Elevat ion Elevation (1 =sup) Nrml Dpth Crtl Dpth

XI YN DEPN YC DEPC IFR ITN ITC
(mi) (ft HSU ( ft) (ft HSU (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
100 21.170 1074.99 1.32 1074.42 .76 0 10 10
101 21.390 1072.49 1.49 1071.82 .82 0 10 10
102 21.610 1070.51 1.51 1069.82 .82 0 10 10
103 21.830 1068.54 1.54 1067.83 .83 0 10 10
104 22.050 1066.55 1.55 1065.84 .84 0 10 10
105 22.270 1064.57 1.57 1063.85 .85 0 10 10
106 22.490 1062.59 1.59 1061.86 .86 0 10 10
107 22.710 1060.58 1.58 1059.88 .88 0 10 10
108 22.811 1051.52 1.63 1058.71 .10 0 10 10
109 22.928 1058.48 1.70 1057.72 .94 0 10 10
ItO 23.037 1057.44 1.77 1056.64 .97 0 10 10
111 23.146 1056.41 1.85 1055.57 1.02 0 10 10
112 23.254 1055.38 1.94 1054.51 1.06 0 10 10
1t3 23.363 1054.38 2.04 1053.46 1.12 0 10 10
114 23.472 1053.39 2.16 1052.43 1.20 0 10 10
115 23.581 1052.38 2.27 1051.43 1.32 0 10 10
116 23.690 1051.40 2.40 1050.44 1.44 0 10 10
117 23.807 1050.15 2.40 1049.12 1.37 0 10 10

• 118 23.925 1048.86 2.36 1047.80 1.30 0 10 10
1t9 24.042 1047.54 2.29 1046.50 1.25 0 10 10
120 24.160 1046.15 2.15 1045.20 1.20 0 10 10
121 24.266 1044.82 2.20 1043.85 1.24 0 10 10
122 24.372 1043.50 2.27 1042.51 1.28 0 10 10
123 24.478 1042.19 2.34 1041.16 1.31 0 10 10
124 24.585 1~40 .89 2.43 1039.83 1.37 0 10 10
125 24.691 1039.61 2.53 1038.49 1.42 0 10 10
126 24.797 1038.33 2.64 1037.17 1.48 0 10 10
127 24.903 1037.07 2.76 1035.87 1.56 0 10 10
128 25.009 1035.84 2.92 1034.56 1.64 0 10 10
129 25.115 1034.64 3.10 1033.30 1.76 0 10 10
130 25.222 1033.45 3.30 1032.05 1.89 0 10 10
131 25.328 1032.34 3.57 1030.85 2.08 0 10 10
132 25.434 1031.28 3.90 1029.80 2.41 0 10 10
133 25.540 1029.96 3.96 1028.84 2.84 0 10 10
134 25.770 1025.40 3.80 1023.91 2.31 0 10 10
135 26.000 1020.77 3.57 1019.27 2.07 0 10 10
136 26.230 1015.98 3.18 1014.70 1.90 0 10 10
137 26.460 1011.41 3.01 1010.17 1.77 0 10 10
138 26.690 1007.10 3.10 1005.69 1.69 0 10 10
139 26.910 1003.53 2.53 1002.25 1.25 0 10 10
140 27.130 1000.14 2.14 999.01 1.01 0 10 10
141 27.350 996.85 1.85 995.84 .84 0 10 10
142 27.570 993.55 1.55 992.74 .74 0 10 10
143 27.806 989.63 1.63 988.79 .79 0 10 10

• 144 28.042 985.74 1.74 984.85 .85 0 10 10
145 28.278 981.85 1.85 980.93 .93 0 10 10
146 28.514 977.98 1.98 977.01 1.01 0 10 10
147 28.750 974.09 2.09 973.12 1.12 0 10 10
148 28.859 971.95 1.95 971.04 1.04 0 10 10
149 28.967 969.84 1.84 968.98 .98 0 10 10
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~s
Cross Normal NomaI Critical Critical Froude Iteration Iteration

ion Section FIO\ll FIO\ll Flow FIrM Indicator Count for Count for
UlTlber location Water Depth Water Depth (0 =sub) Coraputing Coraputing

Elevation Elevation (1 =sup) Nrml Dpth Crtl Dpth
Xl YN DEPN YC DEPC IFR lTN liC
(mj) (ft MSU (ft) (ft MSU (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
150 29.076 967.74 1.74 966.93 .93 0 10 10
151 29.185 965.66 1.66 964.88 .88 0 10 10
152 29.294 963.60 1.60 962.85 .85 0 10 10
153 29.402 961.54 1.54 960.80 .80 0 10 10
154 29.511 959.48 1.48 958.77 .77 0 10 10
155 29.620 957.48 1.48 956.76 .76 0 10 10
156 29.740 955.67 1.67 954.86 .85 0 10 10
157 29.860 953.92 1.92 952.98 .98 0 10 10
158 29.980 952.25 2.25 951.14 1.14 0 10 10
159 30.100 950.80 2.80 949.42 1.42 0 10 10

•

•
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~RY OF INITIAL D~STREAM BO~DARY C~DITIIJiS :

Cross-section Number at D~nstream End of Nodel (IN)
Initial Water Surface Elev. at D~nstream End (YNN, ft HSL)
Initial Fl~ Depth at D~nstream End (DEP, ft)

COMPUTED STEP BACKWATER TABLE :

PAGE 44

2/13/1991

159
950.803

2.803

Cross
Section
Number

Cross FI~

Section
Location

X GIL
(mj) (ch)

Backwater Backwater Iteration
Water Water Count for
Surface Depth Computing
Elevation Backwater
YIL DEP ITB
(ft MSU (ft)

158 29.980 1000.0 952.524 2.524 4
157 29.860 1000.0 954.029 2.029 4
156 29.740 1000.0 955.736 1.735 4
155 29.620 1000.0 957.516 1.516 4
154 29.511 1000.0 959.430 1.429 4
153 29.402 1000.0 961.555 1.555 4
152 29.294 1000.0 963.574 1.574 4

• 151 29.185 1000.0 965.661 1.660 4

•
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• Cross Cross FllM Backwater Backwater Iteration
Sect ion Section Water Water Count for
Number locat ion Surface Depth COOIput i09

Elevation Backwater
X QIl YIl OEP ITB
(II j) (cfs) (ft HSU (ft)

--------- --------- -------------- --------- --------- ---------
150 29.076 1000.0 967.725 1.725 4
149 28.967 1000.0 969.B19 1.B19 4
148 28.859 1000.0 971.920 1.920 4
147 28.750 1000.0 974.047 2.047 4
146 28.514 1000.0 978.065 2.065 4
145 28.278 1000.0 981.842 1.842 4
144 28.042 1000.0 985.778 1.778 4
143 27.806 1000.0 989.642 1.642 4
142 27.570 1000.0 993.570 1.570 5
141 27.350 1000.0 996.857 1.857 4
140 27.130 1000.0 1000.058 2.058 3
139 26.910 1000.0 1003.462 2.462 3
138 26.690 1000.0 1006.965 2.965 4
137 26.460 1000.0 1011.322 2.922 3
136 26.230 1000.0 1015.988 3.188 4
135 26.000 1000.0 1020.689 3.489 4
134 25.770 1000.0 1025.394 3.794 4
133 25.540 1000.0 1030.007 4.007 6

• 132 25.434 1000.0 1031.520 4.135 5
131 25.328 1000.0 1032.544 3.774 5
130 25.222 1000.0 1033.598 3.444 4
129 25.115 1000.0 1034.736 3.198 4
128 25.009 1000.0 1035.921 2.998 4
127 24.903 1000.0 1037.140 2.832 4
126 24.797 1000.0 1038.385 2.693 4
125 24.691 1000.0 1039.650 2.573 4
124 24.585 1000.0 1040.932 2.470 4
123 24.478 1000.0 1042.226 2.380 4
122 24.372 1000.0 1043.532 2.301 4
121 24.266 1000.0 1044.846 2.230 4
120 24.160 1000.0 1046.167 2.167 4
119 24.042 1000.0 1047.540 2.290 4
118 23.925 1000.0 1048.838 2.338 4
117 23.807 1000.0 1050.134 2.384 4
116 23.690 1000.0 1051.396 2.396 4
115 23.581 1000.0 1052.451 2.340 4
114 23.472 -1000.0 1053.426 2.203 5
113 23.363 1000.0 1054.422 2.089 5
112 23.254 1000.0 1055.427 1.983 5
111 23.146 1000.0 1056.443 1.887 5
110 23.037 1000.0 1057.471 1.804 4
109 22.928 1000.0 1058.505 1.728 4
108 22.819 1000.0 1059.549 1.661 4
107 22.710 1000.0 1060.601 1.601 4

• 106 22.490 1000.0 1062.614 1.614 4
105 22.270 1000.0 1064.572 1.572 4
104 22.050 1000.0 1066.560 1.560 4
103 21.830 1000.0 1068.534 1.534 4
102 21.610 1000.0 1070.517 1.517 4
101 21.390 1000.0 1072.496 1.496 4
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• Cross Cross Fll»1 Backwat~r Backwat~r It~ration

S~ct ion S~ction Water Water Count for
NUllber Location Surface !)~pth Coorput in9

Ele~ation Backlllater
X OIL YIL DEP ITB
(II j) (cfs) (ft HSU (ft)

--------- --------- -------------- --------- --------- ---------
100 21.170 1000.0 1074.956 1.290 4
99 20.950 1000.0 1077.617 1.2B4 4
98 20.730 1000.0 1080.184 1.184 4
97 20.503 1000.0 1082.843 1.176 4
96 20.277 1000.0 1085.445 1.111 4
95 20.050 1000.0 1088.095 1.095 4
94 19.785 1000.0 1090.210 1.210 4
93 19.520 1000.0 1092.111 1.111 4
92 19.400 1000.0 1093.863 .863 4
91 19.280 1000.0 1095.940 .940 4
90 19.160 1000.0 1097.812 .812 4
89 19.040 1000.0 1099.833 .833 4
88 18.917 1000.0 1100.954 .954 5
87 18.795 1000.0 1101.877 .877 5
86 18.672 1000.0 1102.896 .896 4
85 18.550 1000.0 1103.869 .869 4
84 18.450 1000.0 1104.803 .803 4
83 18.350 1000.0 1105.796 .796 4

• 82 18.250 1000.0 1106.765 .765 4
81 18.150 1000.0 1107.749 .749 4
80 18.050 1000.0 1108.728 .728 4
79 17.950 1000.0 1109.712 .712 4
78 17.850 1000.0 1110.696 .696 4
77 17.750 1000.0 1111.682 .682 4
76 17.646 1000.0 1112.960 .627 4
75 17.542 1000.0 1114.338 .672 4
74 17.437 1000.0 1115.647 .647 4
73 17.333 1000.0 1117.003 .670 4
72 17.229 1000.0 1118.327 .660 4
71 17.125 1000 .0 1119.673 .673 4
70 17.021 1000.0 1121.004 .671 4
69 16.917 1000.0 1122.346 .679 4
68 16.813 1000.0 1123.680 .680 4
67 16.708 1000.0 1125.020 .686 4
66 16.604 1000.0 1126.356 .689 4
65 16.500 1000.0 1127.694 .694 4
64 16.393 -,1000.0 1129.540 .623 4
63 16.285 1000.0 1131.525 .691 4
62 16.178 1000.0 1133.399 .649 4
61 16.070 1000.0 1135.359 .692 5
60 15.963 1000.0 1137.250 .666 4
59 15.855 1000.0 1139.195 .695 5
58 15.748 1000.0 1141.095 .679 4
57 15.640 1000.0 1143.032 .699 5

• 56 15.533 1000.0 1144.938 .688 4
55 15.425 1000.0 1146.867 .701 4
54 15.318 1000.0 1148.780 .696 4
53 15.210 1000.0 1150.704 .704 4
52 14.970 1000.0 1154.749 .749 5
51 14.730 1000.0 1158.772 .772 4
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• Cross Cross F1CM Backwater Backwater Iteration
Section Section Water Water Count for
NUllber Locat ion Surface Depth COIIput in9

Elevation Backwater
X GIL YIL DEP ITS
(mj) (cfs) (ft I1SU <fD

--------- --------- -------------- --------- --------- ---------
50 14.512 1000.0 1162.916 .715 3
49 14.294 1000.0 1167.094 .694 4
48 14.076 1000.0 1171.242 .642 4
47 13.858 1000.0 1175.412 .612 4
46 13.640 1000.0 1179.558 .558 4
45 13.405 1000.0 1184.541 .541 4
44 13.170 1000.0 1189.551 .551 4
43 12.935 1000.0 1194.536 .536 4
42 12.700 1000.0 1199.545 .545 4
41 12.495 1000.0 1204.505 .505 4
40 12.290 1000.0 1209.537 .537 4
39 12.085 1000.0 1214.503 .503 4
38 11.880 1000.0 1219.531 .531 4
37 11.675 1000.0 1224.501 .501 4
36 11.470 1000.0 1229.524 .524 4
35 11.265 1000.0 1234.499 .499 4
34 11.060 1000.0 1239.519 .519 4
33 10.843 1000.0 1245.202 .488 4

• 32 10.626 1000.0 1250.953 .524 4
31 10.409 1000.0 1256.639 .496 4
30 10.191 1000.0 1262.388 .530 4
29 9.974 1000.0 1268.077 .505 4
28 9.757 1000.0 1273.825 .539 3
27 9.540 1000.0 1279.513 .513 4
26 9.1'98 1000.0 1289.549 .549 2
25 8.855 1000.0 1299.575 .575 4
24 8.513 1000.0 1309.626 .626 4
23 8.170 1000.0 1319.676 .676 4
22 7.865 1000.0 1329.672 .672 3
21 7.560 1000.0 1339.709 .709 4
20 7.357 1000.0 1346.322 .655 4
19 7.153 1000.0 1352.971 .637 4
18 6.950 1000.0 1359.599 .599 4
17 6.842 1000.0 1363.180 .680 4
16 6.733 1000.0 1366.750 .750 4
15 6.625 1000.0 1370.357 .857 4
14 6.517 -·1000.0 1373.967 .967 4
13 6.408 1000.0 1377.650 1.150 4
12 6.300 1000.0 1381.422 1.422 3
11 6.270 1000.0 1382.596 1.076 5
10 6.240 1000.0 1384.317 1.277 4
9 6.210 1000.0 1385.675 1.115 5
8 6.180 1000.0 1387.265 1.185 4
7 6.150 1000.0 1388.699 1.099 5

• 6 6.120 1000.0 1390.232 1.112 4
5 6.090 1000.0 1391.696 1.056 4
4 6.060 1000.0 1393.198 1.038 4
3 6.030 1000.0 1394.663 .984 4
2 6.000 1000.0 1396.141 .941 4
1 5.970 1000.0 1408.100 12.100 0
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• Interp. Water Initial
Cross Elevation FIOlll
Sec t ion
I YI(I) 9DH1)

(ft HSU (cfs)
--------- --------- ---------------

1 1408.10 1000.0
2 1396.14 1000.0
3 1394.66 1000.0
4 1393.20 1000.0
5 1391.70 1000.0
6 1390.23 1000.0
7 1388.70 1000.0
8 1387.26 1000.0
9 1385.67 1000.0

10 1384.32 1000.0
11 1382.60 1000.0
12 1381.42 1000.0
13 1377.65 1000.0
14 1373.97 1000.0
15 1370.36 1000.0
16 1366.75 1000.0
17 1363.18 1000.0
18 1359.60 1000.0
19 1352.97 1000.0

• 20 1346.32 1000.0
21 1339.71 1000.0
22 1329.67 1000.0
23 1319.68 1000.0
24 1309.63 1000.0
25 1299.58 1000.0
26 1289.55 1000.0
27 1279.51 1000.0
28 1273.82 1000.0
29 1268.08 1000.0
30 1262.39 1000.0
31 1256.64 1000.0
32 1250.95 1000.0
33 1245.20 1000.0
34 1239.52 1000.0
35 1234.50 1000.0
36 1229.52 1000.0
37 1224.50 1000.0
38 1219.53 - 1000.0
39 1214.50 1000.0
40 1209.54 1000.0
41 1204.51 1000.0
42 1199.54 1000.0
43 1194.54 1000.0
44 1189.55 1000.0
45 1184.54 1000.0

• 46 1179.56 1000.0
47 1175.41 1000.0
48 1171.24 1000.0
49 1167.09 1000.0
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• Interp. Water Init ial
Cross Elevation FIrM
Sect ion
I Y1(1) 9D1(1)

(ft MSU (cfs)
--------- --------- ---------------

50 1162.92 1000.0
51 1158.77 1000.0
52 1154.75 1000.0
53 1150.70 1000.0
54 1148.78 1000.0
55 1146.87 1000.0
56 1144.94 1000.0
57 1143.03 1000.0
58 1141.10 1000.0
59 1139.20 1000.0
60 1137.25 1000.0
61 1135.36 1000.0
62 1133.40 1000.0
63 1131.52 1000.0
64 1129.54 1000.0
65 1127.69 1000.0
66 1126.36 1000.0
67 1125.02 1000.0
68 1123.68 1000.0

• 69 1122.35 1000.0
70 1121.00 1000.0
71 1119.67 1000.0
72 1118.33 1000.0
73 1117.00 1000.0
74 1115.65 1000.0
75 1114.34 1000.0
76 1112.96 1000.0
77 1111.68 1000.0
78 1110.70 1000.0
79 1109.71 1000.0
80 1108.73 1000.0
81 1107.75 1000.0
82 1106.76 1000.0
83 1105.80 1000.0
84 1104.80 1000.0
85 1103.87 1000.0
86 1102.90 1000.0
87 1101.88 1000.0
88 1100.95 1000.0
89 1099.83 1000.0
90 1097.81 1000.0
91 1095.94 1000.0
92 1093.86 1000.0
93 1092.11 1000.0
94 1090.21 1000.0

• 95 1088.10 1000.0
96 1085.44 1000.0
97 1082.84 1000.0
98 1080.18 1000.0
99 1077.62 1000.0
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• Interp. Water Initial
Cross Elevation Flow
Section
! YI(!) QOJ(I>

(H HSU (cfs)
--------- --------- ---------------

100 1074.96 1000.0
101 1072.50 1000.0
102 1070.52 1000.0
103 1068.53 1000.0
104 1066.56 1000.0
105 1064.57 1000.0
106 1062.61 1000.0
107 1060.60 1000.0
108 1059.55 1000.0
109 1058.51 1000.0
110 1057.47 1000.0
111 1056.44 1000.0
112 1055.43 1000.0
113 1054.42 1000.0
114 1053.43 1000.0
115 1052.45 1000.0
116 1051.40 1000.0
117 1050.13 1000.0
lI8 1048.84 1000.0

• 119 1047.54 1000.0
120 1046.17 1000.0
121 1044.85 1000.0
122 1043.53 1000.0
123 1042.23 1000.0
124 1040.93 1000.0
125 1039.65 1000.0
126 1038.38 1000.0
127 1037.14 1000.0
128 1035.92 1000.0
129 1034.74 1000.0
130 1033.60 1000.0
131 1032.54 1000.0
132 1031.52 1000.0
133 1030.01 1000.0
134 1025.39 1000.0
135 1020.69 1000.0
136 1015.99 1000.0
137 1011.32 1000.0
138 1006.97 . 1000.0
139 1003.46 1000.0
140 1000.06 1000.0
141 996.86 1000.0
142 993.57 1000.0
143 989.64 1000.0
144 985.78 1000.0

• 145 981.84 1000.0
146 978.06 1000.0
147 974.05 1000.0
148 971.92 1000.0
149 969.82 1000.0
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• Interp.
Cross
Section
I

Water Initial
Elevation FIrM

YIW QDI<I>
(ft HSL> (cfs)

•

•

150 967.73 1000.0
151 965.66 1000.0
152 963.57 1000.0
153 961.55 1000.0
154 959.43 1000.0
155 957.52 1000.0
156 955.74 1000.0
157 954.03 1000.0
158 952.52' 1000.0
159 950.80 1000.0
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~ OUTFLW HYDROGRAPH TIME PARAMETERS :
~---------------------------------------

Time to Failure (TFH, hr)

Time to Start of Rising Limb of Hydrograph (TFO, hr)

Time to Peak (TP, nr)

Time Step Size (DTHI, nr)

•

•

PAGE 52
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3.500

.000

6.250

.200
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- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (ll) 10.4000
Tillie Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
Flow at Upstream End of Model (OU(I), cfs) 107812.50
Water Elevation at Upstream End of Hodel (YU(I), ft HSL) 1407.93
Flow at Downstream End of Hodel (OU(N), cfs) 1003.05
Water Elevation at Downstream End of Hodel (YU(N), ft HSL) 951.14

River Water FIO'J FIO\ll Channel Top FIO\ll Hannings Contractl Height Discharge Froude Depth
Locat ion Surface Veloc i ty Area Top Width n Expansion Above Volune NUllbtr Abovt

Elevation Width Including CoeH. Initial FrOll Channe I
Storage Condition Reservoir BoHm

xm Y V A B BT 0*1000 CIt! FKC loIAVHT DISV FRO DEPTH
(Ill i) (ft HSU (ft/s) (sq ft) (ft) (ft) (ds) (ft) (acre-ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
5.970 1407.93 5.33 20245. 2198. 2198. 107.813 .0400 .00 -.51 1867.5 .3 11.9
6.210 1391.28 9.94 10984. 2445. 2445. 109.158 .0400 -1.00 5.55 .0 .8 6.7
6.842 1366.61 5,67 19957. 7136. 7136. 113.224 .0451 -1.00 3.43 .0 .6 4.1
8.855 1303.08 4.41 26896. 9293. 9293. lI8.507 .0500 .00 3.51 .0 .5 4.1

• 10.843 1247.96 3.80 29418. 12683. 12683. 111.840 .0500 ,DO 2.76 .0 ,4 3.2
12.495 1207.14 3.62 26554. 11884. 11884. 96.092 .0500 .00 2.63 .0 .4 3.1
14.294 1168.59 2.13 10903. 8425. 8425. 23.248 .0500 .00 1.49 .0 .3 2.2
15.640 1143.13 •94 1563. 3916• 3916. 1.464 .0500 .00 .10 .0 .3 .8
16.500 1127.70 •73 1394. 3997 • 3997. 1.011 .0500 .00 .00 .0 .2 .7
17.333 1117.01 •69 1471. 4371 • 4371. 1.009 .0500 .00 .00 .0 .2 .7
18.150 1107.75 •66 1520. 4051 • 4051. 1.006 .0500 .00 .00 .0 .2 .8
19.040 1099.84 .86 lI76. 2810. 2810. 1.006 .0500 .00 .00 .0 .2 .8
20,503 1082.85 1.02 990. 1501. 1501. 1.006 .0500 .00 .00 .0 .2 1.2
22.270 1064.58 1.22 824. 843. 843. 1.005 .0500 .00 .00 .0 .2 1.6
23.363 1054.43 1.31 769. 709. 709. 1.005 .0500 .00 .00 .0 .2 2.1
24.266 1044.85 1.62 620. 520. 520. 1.004 .0500 .00 .00 .0 .3 2.2
25,lI5 1034.74 1. 79 560. 367. 367. 1.004 .0500 .00 .00 .0 .3 3.2
26.460 1011.32 2.81 357. 200. 200. 1.003 .0500 .00 .00 .0 .4 2.9
28.278 981,84 2.19 458. 316. 316. 1.003 .0500 .00 .00 .0 .3 1.8
29,402 961.56 1.78 565, 538. 538. 1.003 .0500 .00 .00 .0 .3 1.6

Maximum Froude Number (FROM) .85
Cross-Section of Haximum Eroude Number (IFR) 2
Minimum Froude Number (FRM) .16
Cross-Section of Hinimum Froude Number (IFH) 88

RESERVOIR OUTFLOW INFORMATllIi :
-------------------------------

Dam Iteration Elapsed Outflow Dam Breach Tail\ilater Breach Breach F10\ll Breach Flow Gate

.ross Count Tille FrOll Water BoHOII Elevation Subner- BoUm Upstream OuHllM Over And
eet ion Dam Surface Elevation gence Width Of Top Of Turbine

NUllber Elevation Correct. Dam Dall Flow
I K Tl om H2 YB 0 SUB BB OU(I) GBRECH OfNTOP QOTHR

(hr> (ds) (ft I1SU (ft HSU (ft I1SU (ft) (ds) (ds) (cfs) (cfs)
--------- --------- --------- --------- --------- ---,------ --------- --------- --------- --------- --------- --------- ---------

2 10.400 107813. 1407.93 1396.00 1402.07 1.00 793.00 107813. 107813. O. o.
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•
- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time <Tn 11.2000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 4
Flow at Upstream End of Hodel (QU(I), cfs) 53242.BO
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1403.35
Flow at Downstream End of Hodel (QU(N), cfs) 1003.04
Water Elevation at Downstream End of Model (YU(N), ft HSL) 951.14

River Water FICM Flow Channe I Top FICM Mann iogs Contractl Height Discharge Froude Depth
Loca t ion Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevat ion Width Including eoeff. Initial Frcn Channel
Storage Condition Reservoir SoHm

X(J) Y V A B BT QII000 cttI FKC WAlJHT DISV FRD DEPTH
(mi) (ft MSU ( ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

--------- --------. --------- --------- --------- --------- --------- --------- ---.----- --------- --------- --------- --------.
5.970 1403.35 5.10 10434. 2084. 2084. 53.243 .0400 .00 -5.09 967.3 .4 7.3
6.210 1389.70 7.58 7175. 2384. 2384. 54.389 .0400 -1.00 3.98 .0 .8 5.1
6.842 1365.77 4.20 14215. 6512. 6512. 59.738 .0495 -1.00 2.59 .0 .5 3.3

• 8.855 1302.60 4.01 22501. 8798. 8798. 90.258 .0500 .00 3.02 .0 .4 3.6
10.843 1247.99 3.81 29790. 12726. 12726. 113.643 .0500 .00 2.79 .0 .4 3.3
12.495 1207.45 3.84 30358. 12332. 12332. 116.465 .0500 .00 2.95 .0 .4 3.5
14.294 1170.61 3.50 30430. 10874. 10874. 106.469 .0500 .00 3.51 .0 .4 4.2
15.640 1145.65 3.00 21968. 10177. 10177. 65.822 .0500 .00 2.62 .0 .4 3.3
16.500 1128.30 1.31 4624. 6126. 6126. 6.059 .0500 .00 .60 .0 .3 1.3
17.333 1117.01 •69 1474. 4375• 4375. 1.011 .0500 .00 .00 .0 .2 .7
18.150 1107.75 .66 1521. 4052. 4052. 1.007 .0500 .00 .00 .0 .2 .8
19.040 1099.84 •86 1176• 2810. 2810. 1.006 .0500 .00 .00 .0 .2 .8
20.503 1082.85 1.02 990. 1501. 1501. 1.006 .0500 .00 .00 .0 .2 1.2
22.270 1064.58 1. 22 824. 843. 843. 1.006 .0500 .00 .00 .0 .2 1.6
23.363 1054.43 1.31 769. 709. 709. 1.005 .0500 .00 .00 .0 .2 2.1
24.266 1044.85 1.62 620. 520. 520. 1.005 .0500 .00 .00 .0 .3 2.2
25.115 1034.74 1.79 560. 367. 367. 1.005 .0500 .00 .00 .0 .3 3.2
26.460 1011.33 2.81 357. 200. 200. 1.004 .0500 .00 .00 .0 .4 2.9
28.278 981.84 2.19 458. 316. 316. 1.003 .0500 .00 .00 .0 .3 1.8
29.402 961.56 1.78 565. 538. 538. 1.003 .0500 .00 .00 .0 .3 1.6

Maximum Froude Number (fROM) .78
Cross-Section of Maximum· Froude Number (IFR) 2
Hinimum Froude Number (FRN) .16
Cross-Section of Minimum Froude Number (IFH) 88

RESERVOIR OUTFLW INFO~Tl~ :
--------.----------------------

• Dam Iteration Elapsed OUtflCM Dan Breach Tai hilater Breach Breach FICM Breach FICM Gate
Cross Count Tillie Frm Water SoHOII Elevation Submer- Bottm Upstrean OuHlrM Over And
SHtion Dan Surface Elevation gence Width Of Top Of Turbine
Number Elevation Correct. Dam Dan FIrM
I K TT Q(}) H2 YB D SUB BS QU(I) QBRECH QMOP QOTHR

(hI') (cfs) (ft MSL> (ft I1SU (ft MSL> (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- .-------- .--.----- --------. --------- --------- ---------

4 11.200 53243. 1403.35 1396.00 1400.34 1.00 793.00 53243. 53243. O. O.
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• - - - - - - - - - -- - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (TI) 11.6000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 4
FI~ at Upstream End of Hodel (OU(I), cfs) 37275.48
Water Elevation at Upstream End of Hodel (YU(I), ft MSL) 1401.68
Fl~ at D~nstream End of Hodel (OU(N), cfs) 1003.07
Water Elevation at D~nstream End of Hodel (YU(N), ft HSL) 951.14

River Water FI~ Fl~ Channel Top FI~ Hannings Contract/ Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volulle NUllber Above

Ehvation Width Including Coeff • Ini tial Frm Channel
Storage Condition Reservoir BottOll

X()) Y V A B BT 0*1000 at! FKC WAVIfT DlSV FRO DEPTH
(mi> (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------..-------- --------- --------- ---------
5.970 1401.68 5.33 7000. 2042. 2042. 37.275 .0400 .00 -6.76 675.5 .5 5.7
6.210 1389.11 6.60 5792. 2362. 2362. 38.218 .0400 -1.00 3.39 .0 .7 4.6
6.842 1365.34 3.72 11482. 6116. 6116. 42.712 .0500 -1.00 2.15 .0 .5 2.8
8.855 1302.11 3.62 18287. 8295. 8295. 66.149 .0500 .00 2.53 .0 .4 3.1

• 10.843 1247.75 3.62 26775. 12370. 12370. 96.811 .0500 .00 2.55 .0 .4 3.0
12.495 1207.42 3.80 29892. 12278. 12278. 113.678 .0500 .00 2.91 .0 .4 3.4
14.294 1170.76 3.58 32063. 11054. 11054. 114.639 .0500 .00 3.66 .0 .4 4.4
15.640 1146.44 3.53 30385. 11135. 11135. 107.279 .0476 .00 3.41 .0 .4 4.1
16.500 1131.01 3.32 26159. 9753. 9753. 86.872 .0454 .00 3.31 .0 .4 4.0
17.333 1117.61 1.30 5096. 6742. 6742. 6.623 .0500 .00 .61 .0 .3 1.3
18.150 1107.75 .66 1522. 4054. 4054. 1.008 .0500 .00 .00 .0 .2 .8
19.040 1099.84 .86 1176. 2810. 2810. 1.006 .0500 .00 .00 .0 .2 .8
20.503 1082.85 1.02 990. 1501. 1501. 1.006 .0500 .00 .00 .0 .2 1.2
22.270 1064.58 1.22 824. 843. 843. 1.006 .0500 .00 .00 .0 .2 1.6
23.363 1054.43 1.31 769. 709. 709. 1.005 .0500 .00 .00 .0 .2 2.1
24.266 1044.85 1.62 620. 520. 520. 1.005 .0500 .00 .00 .0 .3 2.2
25.115 1034.74 1.79 560. 368. 368. 1.005 .0500 .00 .01 .0 .3 3.2
26.460 1011.33 2.81 357. 200. 200. 1.004 .0500 .00 .00 .0 .4 2.9
28.278 981.84 2.19 458. 317. 317. 1.003 .0500 .00 .00 .0 .3 I.B
29.402 961.56 1.78 565. 538. 538. 1.003 .0500 .00 .00 .0 .3 1.6

Maximum Froude Number (FRDN) .75
Cross-Section of HaxillUII Froude NUllber (IFR) 2
Hinimull Froude Number (FRH) .16
Cross-Section of HinillUII Froude NUllber (IFH) 88

RESERVOIR OUTFLW INFORIIATI~ :
-------------------------------

Dam Iteration Elapsed Outfl~ Dam 8reach Tai l\llater Bruch Breach Fl~ Breach Fl~ Gate
• Cross Count Time FrOll Water Bottm Elevation Subner- BottOll Upstrean Outfl~ Over And

Sect ion Dam Surface Elevation gence Width Of Top Of Turbine
Number Elevation Correct. Dam Dam FIlM
I K TI O(J) H2 YB 0 SUB BB OU(I) OBRECH~ OMOP OOTHR

(hI') (cfs) (ft HSU (ft HSU (ft HSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- ------~-- --------- ------------.----- --------- --------- --------- --------- --------- --------- --------- ---------

4 11.600 37275. 1401.6B 1396.00 1399.65 1.00 793.00 37275. 37275. O. O.
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• - - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (TT) 12.0000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 4
Fl~ at Upstream End of Model (OU(I), cfs) 27230.24
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1400.39
FI~ at D~nstream End of Model (OU(N), cfs) 1003.16
Water Elevation at Downstream End of Hodel (YU(N), ft MSL) 951.14

RivH Watt'r Fl~ Fl~ Channel Top FII* Mannings Contractl Height Discharge Froude Depth

Location Surface Velocity Area Top Width n ~xpansion Aboue Volum, Number Aboue

Elevation Width Including CoeH. Initial From Channel
Storage Condition Reservoir Bottllll

x(1) y V A B Bl 0*1000 ott FKC WAVH1 DISV FRD DEPTH

(mi> (ft MSU (His) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
5.970 1400.39 6.23 4374. 2010. 2010. 27.230 .0400 .00 -8.05 485.8 .7 4.4

6.210 l388.68 5.87 4760. 2282. 2282. 27.938 .0400 -1.00 2.95 .0 .7 4.1

6.842 1364.98 3.34 9345. 5768. 5768. 31.252 .0500 -1.00 1.79 .0 .5 2.5

8.855 1301.70 3.27 15003. 7882. 7882. 49.106 .0500 .00 2.12 .0 .4 2.7

• 10.843 1247.40 3.32 22515. 11849. 11849. 74.689 .0500 .00 2.19 .0 .4 2.7

12.495 1207.21 3.65 27378. 11982. 11982. 99.842 .0500 .00 2.70 .0 .4 3.2

14.294 1170.76 3.57 32064. 11054. 11054. 114.318 .0500 .00 3.66 .0 .4 4.4

15.640 1146.54 3.63 31547. 11261. 11261. 114.362 .0471 .00 3.51 .0 .4 4.2

16.500 1131.50 3.59 31091. 10408. 10408. 111.665 .0426 .00 3.80 .0 .4 4.5

17.333 1120.61 3.70 29297. 9386. 9386. 108.466 .0439 .00 3.61 .0 .4 4.3

18.150 1108.95 1.84 8106. 6000. 6000. 14.954 .0500 .00 1.20 .0 .3 1.9

19.040 1099.84 .86 1176. 2811. 2811. 1.007 .0500 .00 .00 .0 .2 .8

20.503 1082.85 1.02 990. 1501. 1501. 1.006 .0500 .00 .00 .0 .2 1.2

22.270 1064.58 1.22 824. 843. 843. 1.006 .0500 .00 .00 .0 .2 1.6

23.363 1054.43 1.31 769. 709. 709. 1.006 .0500 .00 .00 .0 .2 2.1

24.266 1044.85 1.62 621. 520. 520. 1.006 .0500 .00 .00 .0 .3 2.2

25.115 1034.74 1.79 560. 368. 368. 1.005 .0500 .00 .01 .0 .3 3.2

26.460 1011.33 2.81 357. 200. 200. 1.005 .0500 .00 .00 .0 .4 2.9

28.278 981.85 2.19 458. 317. 317. 1.004 .0500 .00 .00 .0 .3 1.8

29.402 961.56 1.78 565. 538. 538. 1.003 .0500 .00 .00 .0 .3 1.6

Maximum Froude Number (FRDM) .74
Cross-Section of Maximum Froude Number (IFR) 1
Minimum Froude Number (FAN) .16
Cross-Section of Minimum Froude Number (IFN) 88

RESERVOIR OIITFLW INFORl1ATl~ :
-------------------------------

Oam Iteration Elapsed Outfl~ Dam Bruch Tai Iwater Bruch Breach Fll* Breach Fll* Gate

• Cross
Count Time Frllll Water BottlIlI Elevation Subner- Bottom Upstream OutfllN Ouer And

· Sect ion Dam Surface Elevation gence Width Of Top Of Turbine

Number Eleuation Correct. Oam Oam Fl~

I K TT 0(1) H2 YB 0 SUB BB Gum GBRECH Ol1JTOP OOTHR

(hI') (cfs) (ft IiSU (ft IiSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
4 12.000 27230. 1400.39 1396.00 1399.06 1.00 793.00 27230. 27230. O. O.
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• - - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Timp <TTl 13.2000
1im~ st~p (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 5
FI~ at Upstream End of Hodpl (QU(I), cfs) 11838.30
Water Elevation at Upstream End of Hodel (YU(I), ft HSL) 1398.29
FI~ at D~nstream End of Hodel (QU(N), cfs) 1003.98
Water Elevation at D~nstrpam End of Hodpl (YU(N), ft HSL) 951.14

Rivpr Watpr Fl~ Fl~ Channpl Top Fl~ Hannings Contractl Hpight Dischargp Froudp Dppth
Location Surfacp Vplocity Area Top Width n Expansion Above VolUlle NUllber Above

Ehvation Width Including CopU. Initial Frm Channpl
Storage Condition Reservoir SoUm

X(J) Y V A ~ 8T 9*1000 0t1 FKC WAVHT DIS\1 FRO DEPTH
(mi) (ft HSU (His) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

--------- --------. --------- --------. --------. --------- --------- --------- --------- --------- --------- --------- ---------
5.970 1398.28 11.26 1051. 969. 969. 11.838 .0400 .00 -10.16 203.3 1.9 2.3
6.210 1387.56 4.73 2553. 1678. 1678. 12.085 .0400 -1.00 1.84 .0 .7 3.0
6.842 1364.24 2.45 5360. 5054. 5054. 13.138 .0500 -1.00 1.06 .0 .4 1.7
8.855 1300.91 2.52 9094. 7077. 7077. 22.920 .0500 .00 1.33 .0 .4 1.9

• 10.843 1246.60 2.56 13570. 10670. 10670. 34.712 .0500 .00 1.40 .0 .4 1.9
12.495 1206.29 2.91 17023. 10673. 10673. 49.572 .0500 .00 1.79 .0 .4 2.3
14.294 1169.92 3.04 23190. 10036. 10036. 70.502 .0500 .00 2.82 .0 .4 3.5
15.640 1146.14 3.22 27128. 10774. 10774. 87.450 .0490 .00 3.11 .0 .4 3.8
16.500 1131.25 3.35 28543. 10075. 10075. 95.535 .0437 .00 3.56 .0 .4 4.3
17.333 1120.56 3.54 28838. 9342. 9342. 102.155 .0439 .00 3.56 .0 .4 4.2
18.150 1112.15 3.51 30569. 8021. 8021. 107.352 .0400 .00 4.40 .0 .3 5.2
19.040 1104.69 4.38 25451. 6729. 6729. 111.517 .0400 .00 4.86 .0 .4 5.7
20.503 1091.38 5.81 18139. 2130. 2130. 105.346 .0500 .00 8.54 .0 .4 9.7
22.270 1068.05 2.90 7104. 3601. 3601. 20.593 .0424 .00 3.48 .0 .4 5.1
23.363 1054.49 1.36 818. 731. 731. 1.112 .0500 .00 .07 .0 .2 2.2
24.266 1044.85 1.62 621. 520. 520. 1.007 .0500 .00 .01 .0 .3 2.2
25.115 1034.74 1.79 560. 368. 368. 1.006 .0500 .00 .01 .0 .3 3.2
26.460 1011.33 2.81 357. 200. 200. 1.005 .0500 .00 .01 .0 .4 2.9
28.278 981.85 2.19 458. 317. 317. 1.005 .0500 .00 .00 .0 .3 1.8
29.402 961.56 1.78 565. 538. 538. 1.004 .0500 .00 .00 .0 .3 1.6

Maximum Froude Number (FROM) 1.90
Cross-S~ction of Haxim~. Froudp Number (IFR) I
Minimum Froude Number (FRH) .22
Cross-Spction of Minimum Froude Number (IFH) 115

RESERVOIR OUTFLOW INFORMATION :
------------------------------.

Dam Iteration Elapspd OuHIlM Dam Breach Tailwater Breach Breach FI(ll,f Breach FI~ Gate
• Cross Count Time From Water Bottom Elevation SUDler- BoUm Upstreill OutfllM Over And
•. Stet ion Dam Surface Elevation genet Width Of Top Of Turbine

Number Elevat ion Correc t. Dam Dam FIlM
I K 11 Qm H2 YB 0 SUB BB QUm GBRECH GMOP GaTHR

(hr) (cfs) (ft HSU (ft HSU (ft HSU (ft) (ds) (ds) (ds) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

5 13.200 11838. 1398.28 1396.00 1397.85 •70 793.00 11838• 11838. O. O.
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• - - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Timp <TI) 14.0000
lime Step <DTH) .2000
Number of Iterations Required after Tine Step Reduction <ITERR) 4
Fl~ at Upstream End of Hodel (QU(I), cfs) 10338.30
Water Elevation at Upstream End of Model (YU(I), ft HSL) 1398.0B
Fl~ at Downstrean End of Model (QU(N), cfs) 1004.76
Water Elevation at D~nstrean End of Model (YU(N), ft MSL) 951.14

River Water Flow Flow Channel Top Flow Mannings Contractl Height Discharge Froude Dppth
Locati on Surhcp Vplocity Area Top Width n Expansion Above Volulle Nunber Above

Elnation Width Including CoeU. Initial Frm Channpl
Storage Condition Reservoir Bottm

X(J) Y V A B BT 9*1000 at1 FKC WAVHT DISV FRD DEPTH
(ni) <H MSU (HIs) (sq H> (ft) (ft) (c15) (ft) (acre-H) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
5.970 1398.08 11.86 972. 851. 851. 10.338 .0400 .00 -10.35 172.4 2.1 2.1
6.210 1397.39 4.56 2276. 1586. 1586. 10.369 .0400 -1.00 1.67 .0 .7 2.8
6.942 1364.10 2.27 4671. 4921. 4921. 10.591 .0500 -1.00 .92 .0 .4 1.6
9.855 1300.54 2.10 6546. 6700. 6700. 13.760 .0500 .00 .96 .0 .4 1.5

• 10.843 1246.30 2.22 10365. 10215. 10215. 22.966 .0500 .00 1.09 .0 .4 1.6
12.495 1205.88 2.52 12771. 10096. 10086. 32.219 .0500 .00 1.38 .0 .4 1.9
14.294 1169.32 2.64 17430. 9315. 9315. 46.030 .0500 .00 2.22 .0 .3 2.9
15.640 1145.56 2.80. 21055. 10068. 10068. 58.909 .0500 .00 2.53 .0 .3 3.2
16.500 1130.71 2.89 23263. 9346. 9346. 67.150 .0465 .00 3.01 .0 .3 3.7
17.333 1120.06 3.08 24270. 8901. 8901. 74.742 .0463 .00 3.06 .0 .3 3.7
18.150 1111.55 3.16 25899. 7648. 7648. 81.898 .0418 .00 3.80 .0 .3 4.6
19.040 1104.14 4.14 21968. 6373. 6373. 90.459 .0400 .00 4.31 .0 .4 5.1
20.503 1091.34 5.59 18046. 2130. 2130. 100.814 .0500 .00 8.50 .0 .3 9.7
22.270 1071. 71 4.91 21663. 4362. 4362. 106.329 .0400 .00 7.14 .0 .4 8.7
23.363 1062.73 4.10 25005. 4998. 4998. 102.638 .0400 .00 8.30 .0 .3 10.4
24.266 1052.95 4.78 11520. 3239. 3239. 55.119 .0400 .00 8.10 .0 .4 10.3
25.115 1039.25 4.26 4386. 1396. 1396. 18.682 .0410 .00 4.52 .0 .4 7.7
26.460 1011.55 2.97 404. 212. 212. 1.198 .0500 .00 .23 .0 .4 3.2
28.278 981.85 2.19 459. 317. 317. 1.006 .0500 .00 .01 .0 .3 1.8
29.402 961.56 1. 78 566. 538. 538. 1.005 .0500 .00 .00 .0 .3 1.6

Maximun Froude Number (FROM) 2.06
Cross-Section of Maximull Froudp Nunber (IFR) 1
Minimun Froude Nunber (FRH) .25
Cross-Section of Minimum Froude Number (IFH) 93

RESERVOIR OUTFLW INFORMATION :
-------------------------------

Dan Iteration Elapsed OutflrM Dan 8reach Tail~ater Breach Breach Flt* Breach FIrM Gate

• Cross Count Time Frm Water Bottm Elevation Subner- Bottm Upstrean OuHlrM Over And
Sec t ion Dan Surhep Elnation genee Width Of Top Of Turbine
Nunber Elevat ion Correct. Oan Dan FIOII
I K TT Q(I) H2 YB D SUB BB QUm GBRECH GMOP QOTHR

(hr) <cfs) <H HSU (ft HSU (H HSU (ft) <cfs) (efs) (cfs) (cfs)
--------- --------. --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

4 14.000 10338. 1398.08 1396.00 1397.69 .70 793.00 10338. 10338. O. O.
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Time (IT) 14.4000
Time Step (OTH) .2000
Number of Iterations Required after Time Step R@duction (ITERR) 5
FI~ at Upstre~ End of Model (OU(I), cfs) 10144.16
Water EI@vation at Upstr@~ End of Mod@1 (YU(I), ft MSl) 1398.06
FI~ at D~nstr@~ End of Mod@1 (QU(N), cfs) 1005.17
Water El@vation at Downstr@am End_of Mod@1 (YU(N), ft MSl) 951.14

River Water F1or.~ FIO\1I Channel Top FIO\1l Mannings Contractl Height Discharge Froude Depth
location Surface Ve loc ity Area Top Width n Expansion Above Volulle NUllber Above

Elevation Width Including Coeff • Initial Frm Channel
Storage Condition Reservoir Bottom

X(J) y V A B BT 011000 CIt! FKC WAVHT DISV FRO DEPTH
(mj) (ft MSU ( ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

5.970 1398.06 11.94 850. 835. 835. 10.144 .0400 .00 -10.38 168.3 2.1 2.1
6.210 1387.37 4.53 2241. 1574. 1574. 10.158 .0400 -1.00 1.65 .0 .7 2.8
6.842 1364.08 2.25 4569. 4900. 4900. 10.262 .0500 -1.00 .90 .0 .4 1.6
8.855 1300.43 1.98 5840. 6592. 6592. 11.583 .0500 .00 .86 .0 .4 1.4

• 10.843 1246.17 2.07 9112. 10032. 10032. 18.821 .0500 .00 .97 .0 .4 1.5
12.495 1205.73 2.37 11271. 9870. 9870. 26.662 .0500 .00 1.23 .0 .4 1.7
14.294 1169.09 2.47 15307. 9035. 9035. 37.822 .0500 .00 1.99 .0 .3 2.7
15.640 1145.30 2.62 18466. 9751. 9751. 48.440 .0500 .00 2.27 .0 .3 3.0
16.500 1130.44 2.68 20852. 8994. 8994. 55.832 .0478 .00 2.75 .0 .3 3.4
17.333 1119.80 2.85 21978. 8671. 8671. 62.692 .0476 .00 2.80 .0 .3 3.5
18.150 1111.25 2.94 23617. 7458. 7458. 69.442 .0434 .00 3.50 .0 .3 4.3
19.040 1103.73 4.00 19288. 6082. 6082. 77.226 .0400 .00 3.89 .0 .4 4.7
20.503 1090.71 5.34 16718. 2119. 2119. 89.260 .0500 .00 7.87 .0 .3 9.0
22.270 1071.49 4.74 20691. 4316. 4316. 98.130 .0400 .00 6.91 .0 .4 8.5
23.363 1062.97 3.92 26257. 5117. 5117. 102.930 .0400 .00 8.55 .0 .3 10.6
24.266 1055.27 4.79 21178. 4866. 4866. 101.513 .0400 .00 10.42 .0 .4 12.7
25.115 1043.97 5.48 14949. 3043. 3043. 81.931 .0400 .00 9.24 .0 .4 12.4
26.460 1018.26 5.59 4919. 1069. 1069. 27.492 .0500 .00 6.94 .0 .5 9.9
28.278 982.01 2.32 510. 329. 329. 1.180 .0500 .00 .16 .0 .3 2.0
29.402 961.56 1.78 567. 539. 539. 1.008 .0500 .00 .01 .0 .3 1.6

Maximum Froud@ Number (FROM) 2.09
Cross-Section of Maximum Froude Number (IFR) I
Minimum Froud@ Numb@r (FRH) .25
Cross-Section of Minimum Froud@ Numb@r (]FH) 93

RESERVOIR OUTFlW INFOImTI~ :
-------------------------------

Dam Iteration Elapsed Outf I0\11 D~ Breach Tai l\llater Breach Breach Fl~ Bruch FIO\1l Gate

.ross Count Time FrOll Water BoHOII Elevation Subner- BoHm Upstream OutflO\1l Over And
@ction D~ Surface Elevation genc@ Width Of Top Of Turbin@

Numb@r Elevation Corr@ct. D~ Dall FIO\1l
I K TT Q(J) H2 YB 0 SUB BB GU(I) GBREeH GMOP QOTHR

(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

S 14.400 10144. 1398.06 1396.00 1397.67 .70 793.00 10144. 10144. O. O.
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Time (TT) 14.8000
1ime Step (D1H) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 4
Fl~ at Upstream End of Model (OU(I), cfs) 10061.07
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1398.05
Fl~. at D~nstream End of Model (OU(N), cfs) 1196.66
Water Elevation at D~nstream End of Model (YU(N), ft MSL) 951.48

River Water Fl~. Fl~ Channel Top Fl~ Hannings Contractl Height Discharge Froude Depth
Locat i on Surface Veloci ty Area Top Width n Expansion Above Volune Nunber Above

Elevation Width Including CoeU. Ini tial Fren Channel
Storage Condition Reservoir Bottom

X(]) Y V A B BT 0*1000 CI11 FKC WAVHT DlSV FRD DEPTH
(mj) (ft MSL> (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

.-------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
5.970 1398.05 11.97 841. 828. 828. 10.061 .0400 .00 -10.39 166.6 2.1 2.0
6.210 1387.36 4.52 2226. 1569. 1569. 10.067 .0400 -1.00 1.64 .0 .7 2.8
6.842 1364.07 2.24 4519. 4891. 4891. 10.114 .0500 -1.00 .89 .0 .4 1.6
8.855 1300.39 1. 94 5558. 6548. 6548. 10.778 .0500 .00 .81 .0 .4 1.4

10.843 1246.05 1.91 7929. 9855. 9855. 15.177 .0500 .00 .85 .0 .4 1.3

• 12.495 1205.61 2.23 10042. 9690. 9690. 22.356 .0500 .00 1.10 .0 .4 1.6
14.294 1168.90 2.32 13566. 8799. 8799. 31.476 .0500 .00 1.80 .0 .3 2.5
15.640 1145.08 2.47 16323. 9482. 9482. 40.248 .0500 .00 2.04 .0 .3 2.7
16.500 1130.20 2.49 18725. 8671. 8671. 46.648 .0490 .00 2.51 .0 .3 3.2
17.333 1119.56 2.65 19911. 8458. 8458. 52.731 .0489 .00 2.56 .0 .3 3.2
18.150 1110.97 2.73 21525. 7278. 7278. 58.810 .0448 .00 3.22 .0 .3 4.0
19.040 1103.40 3.74 17345. 5845. 5845. 64.828 .0420 .00 3.57 .0 .4 4.4
20.503 1090.07 5.00 15349. 2109. 2109. 76.789 .0500 .00 7.22 .0 .3 8.4
22.270 1071.12 4.51 19143. 4240. 4240. 86.410 .0400 .00 6.55 .0 .4 8.1
23.363 1062.72 3.77 24966. 4994. 4994. 94.216 .0400 .00 8.30 .0 .3 10.4
24.266 1055.22 4.72 20952. 4850. 4850. 98.966 .0400 .00 10.37 .0 .4 12.6
25.115 1045.06 5.46 18361. 3258. 3258. 100.277 .0400 .00 10.32 .0 .4 13.5
26.460 1024.26 6.50 14203. 2061. 2672. 92.301 .0500 .00 12.93 .0 .4 15.9
28.278 989.13 5.44 6659. 1489. 1489. 36.225 .0483 .00 7.29 .0 .5 9.1
29.402 962.76 2.74 1363. 782. 782. 3.734 .0500 .00 1.20 .0 .4 2.8

Maximum Froude Number (FROM) 2.09
Cross-Section of Maximum Froude Number (lFR) I
Minimum Froude Number (FRH) .25
Cross-Section of Minimum Froude Number (IFH) 93

RESERVOIR OUTFLOW INFORHATIIJi :
-------------------------------

Dam Iteration Elapsed Outfl~ Dan Breach Tai l~ater Breach Bruch Fl~ Breach Fl~ Gate

.ross Count Time Fren Water Bottom Elevation Submer- Botten Upstreara Outfl~ Over And
eet ion Dan Surface Elevation gence Width Of Top Of Turbine
umber Elevation Correct • Dam Dan Fl~

I K TT om H2 YB D SUB BB OU(I) OBRECH owrop OOTHR
(hr) (cfs) (ft MSL> (ft MSL> (ft MSL> (ft> (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
4 14.800 10061. 1398.05 1396.00 1397.66 •70 793.00 10061 • 10061. O. O.
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Time (TT) 15.2000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 4
FI~ at Upstream End of Hodel (OU(I), cfs) 10026.58
Water Elevation at Upstream End of Hodel (YU(I), ft HSL) 1398.04
FI~ at D~nstream End of Hodel (OU(N), cfs) 30302.88
Water Elevation at D~nstream End of Model (YU(N), ft HSL) 957.23

River Water FI~ FI~ Channel Top FI~ l1annings Contractl Height Discharge Froude Depth
Location Surface Veloci tr Area Top Width n Expansion Above Volume Number Above

Elevation Width Including CoeU. Init ial FrOll Channel
Storage Condition Reservoir Bottom

xm Y V A B BT 0*1000 Cttt FKC \oIAIJHl DISV FRO DEPTH
(mi) (ft I1SU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

5.970 1398.04 11.98 837. 826. 826. 10.027 .0400 .00 -10.39 165.8 2.1 2.0
6.210 1387.35 4.52 2220. 1566. 1566. 10.029 .0400 -1.00 1.63 .0 .7 2.8
6.942 1364.07 2.23 4498. 4896. 4986. 10.048 .0500 -1.00 .98 .0 .4 1.6
8.855 1300.37 1. 91 5404. 6524. 6524. 10.334 .0500 .00 .79 .0 .4 1.4

10.843 1245.96 1. 79 7023. 9718. 9718• 12.586 .0500 .00 .76 .0 .4 1.2

• 12.495 1205.49 2.09 9945. 9527. 9527. 18.717 .0500 .00 .99 .0 .4 1.5
14.294 1168.73 2.19 12142. 8601. 8601. 26.563 .0500 .00 1.63 .0 .3 2.3
15.640 1144.89 2.32 14542. 9251. 9251. 33.794 .0500 .00 1.85 .0 .3 2.6
16.500 1129.98 2.33 16851. 8377. 8377. 39.221 .0500 .00 2.29 .0 .3 3.0
17.333 1119.34 2.47 18075. 8264. 8264. 44.570 .0500 .00 2.34 .0 .3 3.0
18.150 1110.71 2.55 19638. 7112. 7112. 49.999 .0461 .00 2.96 .0 .3 3.7
19.040 1103.14 3.50 15809. 5649. 5649. 55.392 .0437 .00 3.30 .0 .4 4.1
20.503 1089.42 4.66 13997. 2099. 2099. 65.248 .0500 .00 6.58 .0 .3 7.8
22.270 1070.73 4.27 17476. 4158; 4158. 74.608 .0400 .00 6.16 .0 .4 7.7
23.363 1062.29 3.62 22855. 4787. 4787. 82.791 .0400 .00 7.86 .0 .3 10.0
24.266 1054.92 4.57 19533. 4752. 4752. 89.225 .0400 .00 10.08 .0 .4 12.3
25.115 1044.80 5.34 17544. 3208. 3208. 93.722 .0400 .00 10.07 .0 .4 13.3
26.460 1024.75 6.42 15224. 2090. 2800. 97.696 .0488 .00 13.43 .0 .4 16.3
28.278 992.49 7.19 12803. 2117. 2713. 92.069 .0400 .00 10.65 .0 .5 12.5
29.402 969.29 6.37 10732. 2044. 3130. 68.369 .0473 .00 7.74 .0 .5 9.3

Maximum Froude Number (FROM) 2.10
Cross-Section of Maximum Froude Number (IFR) 1
Minimum Froude Number (FRN) .26
Cross-Section of Mininun Froude Number (IFH) 93

RESERVOIR OUTFLfU INFORWlTI~ :
-------------------------------

Dam Iteration Elapsed Outf1~ Dam Breach Tai lwater 8reach Breach Flow Breach Flow Gate

• Cross Count Time From Water Bottom Elevation Suhmer- Bottom Upstrean Outflow Over And
Section Dam Surface Elevat ion gence Width Of Top Of Turbine
Number Elevation Correct. Dam Dam FIlM
I K TT om H2 YB 0 SUB B8 OU(1) gBREeH OMOP 9DTHR

(hI') (cfs) (ft MSU (ft MSU (ft HSl) (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

4 15.200 10027. 1398.04 1396.00 1397.66 .70 793.00 10027. 10027. O. o.
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Time (TT) 15.6000
Tillie Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
FI~ at Upstream End of Model (9U(I), cfs) 10010.41
Water Elevation at Upstre~ End of Model (YU(I), ft MSL) 1399.04
FI~ at D~nstream End of Model (GU(N), cfs) 93109.50
Water Elevation at D~nstream End of Model (YU(N), ft MSL) 959.71

River Water FI~ FI~ Channel Top F1~ Hannings Contract/ Height Discharge Froude Depth
Locat ion Suriace Vel oc ity Area Top Width n Expansion Above Volume Number Above

Elevation Width Inc luding Coeff. Initial Fron Channel
Storage Condition Reservoir Bottm

xm Y V A B BT G*1000 at1 FKC WAVIfT DISV FRO DEPTH
(mj) (ft HSU (His) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------. --------- --------- --------. ---------

5.970 1398.04 11.99 835. 824. 824. 10.010 .0400 .00 -10.40 165.5 2.1 2.0
6.210 1387.35 4.52 2217. 1565. 1565. 10.012 .0400 -1.00 1.63 .0 .7 2.8
6.842 1364.06 2.23 4488. 4884. 4884. 10.020 .0500 -1.00 .88 .0 .4 1.6
8.855 1300.36 I. 90 5338. 6514. 6514. 10.146 .0500 .00 .78 .0 .4 1.4

• 10.943 1245.91 1.72 6530 • 9643. 9643. 11.253 .0500 .00 .71 .0 .4 1.2
12.495 1205.39 1.96 7943. 9375. 9375. 15.595 .0500 .00 .89 .0 .4 1.4
14.294 1168.59 2.07 10946. 9431. 9431. 22.641 .0500 .00 1.49 .0 .3 2.2
15.640 1144.73 2.20 13065. 9056. 9056. 28.711 .0500 .00 1.69 .0 .3 2.4
16.500 1129.76 2.21 15047. 9094. 9084. 33.244 .0500 .00 2.07 .0 .3 2.8
17.333 1119.14 2.34 16411. 9095. 9085. 39.444 .0500 .00 2.13 .0 .3 2.8
18.150 1110.49 2.39 19020. 6967. 6967. 43.064 .0473 .00 2.73 .0 .3 3.5
19.040 1102.99 3.29 14461. 5473. 5473. 47.649 .0449 .00 3.06 .0 .4 3.9
20.503 1089.94 4.36 12795. 2099. 2089. 55.794 .0500 .00 6.00 .0 .3 7.2
22.270 1070.34 4.03 15993. 4079. 4078. 64.029 .0400 .00 5.77 .0 .4 7.3
23.363 1061.81 3.47 20606. 4556. 4556. 71.603 .0400 .00 7.38 .0 .3 9.5
24.266 1054.56 4.39 17824. 4601. 4601. 79.296 .0400 .00 9.71 .0 .4 11.9
25.115 1044.35 5.17 16099. 3117. 3117. 83.299 .0400 .00 9.61 .0 .4 12.8
26.460 1024.40 6.16 14493. 2069. 2709. 89.242 .0497 .00 13.07 .0 .4 16.0
28.278 992.69 7.27 1323B. 2132. 2979. 96.228 .0400 .00 10.85 .0 .5 12.7
29.402 970.57 7.11 13466. 2235. 4398. 95.752 .0439 .00 9.01 .0 .5 10.6

Maximum Froude NWlber (FROM) 2.10
Cross-Section of Maximum Froude Number (IFR) 1
Minimum Froude Number (FRH) .25
Cross-Section of MinimWl Froude Number (IFM) 77

RESERVOIROUTFLIJ.oJ INFORl'\4TI ll~ :
-------------------------------

Dam Iteration Elapsed Outfl~ Dall Breach Taih41ter Breach Breach FI~ Breach FI~ Gate
• Cross Count Time FrOl1l Water 90ttm Elevation Submer- Bottm Upstreall Outfl~ Over And

Sect ion Dam Surface Elevation gence Width Of Top Of Turbine
Number Elevation Correct. Dam Dall FI~

I K TT Gm H2 YB 0 SUB BB GUm G9RECH QMOP QOTHR
(hI') (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 15.600 10010. 1398.04 1396.00 1397.65 •70 793.00 10010. 10010 • O. O.
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• - - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (TT) 16.0000
Time Step (D1H) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
Fl~ at Upstream End of Model (OU(I), cfs) 10004.92
Water Elevation at Upstream End of Hodel (YU(I), ft MSl) 1398.04
Fl~ at D~nstream End of Model (OU(N), cfs) 94468.85
Water Elevation at D~nstream End of Model (YU(N), ft HSl) 959.79

River Water FICM Flt1.'I Channel Top FIlM Mannings Contract! Height Discharge Froude Depth
locat ion Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including CoeH. Initial Frm Channel
Storage Condition Reservoir Bottm

xm Y V A B BT G*IOOO CMM FKC WAVHT DISV FRD DEPTH
(mi) (ft MSU (ftls) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
5.970 1398.04 11.99 B34. 824. 824. 10.005 .0400 .00 -10.40 165.4 2.1 2.0
6.210 1387.35 4.51 2216. 1565. 1565. 10.005 .0400 -1.00 1.63 .0 .7 2.8
6.842 1364.06 2.23 4484. 4884. 4884. 10.00B .0500 -1.00 .88 .0 .4 1.6
8.855 1300.35 1.90 5308. 6509. 6509. 10.062 .0500 .00 .78 .0 .4 1.4

• 10.843 1245.88 1.69 6292. 9606. 9606• 10.617 .0500 .00 .68 .0 .4 1.2
12.495 1205.30 1.85 7129. 9249. 9249. 13.180 .0500 .00 .80 .0 .4 1.3
14.294 1168.46 1.96 9887. 8278. 8278. 19.332 .0500 ;00 1.37 .0 .3 2.1
15.640 1144.59 2.08 11826. 8888. 8888. 24.648 .0500 .00 1.56 .0 .3 2.3
16.500 1129.57 2.10 13526. 7829. 7829. 28.453 .0500 .00 1.88 .0 .3 2.6
17.333 1118.94 2.22 14820. 7910. 7910. 32.907 .0500 .00 1.94 .0 .3 2.6
18.150 1110.27 2.25 16622. 6839. 6839. 37.434 .0483 .00 2.53 .0 .3 3.3
19.040 1102.6'8 3.12 13312. 5317. 5317. 41.499 .0460 .00 2.85 .0 .3 3.7
20.503 1088.34 4.11 11729. 2081. 2081. 48.149 .0500 .00 5.50 .0 .3 6.7
22.270 1070.00 3.81 14502. 4006. 4006. 55.241 .0400 .00 5.43 .0 .4 7.0
23.363 1061.33 3.34 18500. 4329. 4329. 61.772 .0400 .00 6.91 .0 .3 9.0
24.266 1054.13 4.29 15915. 4235. 4235. 68.205 .0400 .00 9.28 .0 .4 11.5
25.115 1043.87 5.01 14630. 3022. 3022. 73.226 .0400 .00 9.13 .0 .4 12.3
26.460 1023.84 5.93 13345. 2036. 2563. 79.201 .0500 .00 12.51 .0 .4 15.4
28.278 992.34 7.00 12491. 2105. 2521. 87.446 .0400 .00 10.50 .0 .5 12.3
29.402 970.46 6.97 13233. 2220. 4294. 92.274 .0441 .00 8.91 .0 .5 10.5

Maximum Froude Number (FROM) 2.10
Cross-Section of Maximqm Froude Number (IFR) I
Minimum Froude Number (FRH) .25
Cross-Section of Minimum Froude Number (IFM) 77

RESERVOIR OUTflOW INFORmTlON :
-------------------------------

Dam Iteration Elapsed OutflIM Dam Breach Tai l\llater Breach Breach FIlM Breach FI~ Gate

• Cross Count Time Frm Water Bottom Elevation Submer- Bottm Upstrean OutflIM Ouer And
Sec t ion Dam Surface Eleuation gence Width Of Top Of Turbine
Number Eleuation Correct. Dam Dall FIlM
I K TT om H2 YB 0 SUB BB GUW GBREeH GrmOp GOTHR

(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- ------.-- ~-------- --------- --------- --------- --------- --------- ---------

2 16.000 10005. 1398.04 1396.00 1397.65 .70 793.00 10005. 10005. O. O.



~ 16.000 10005. 1398.04 1396.00 1397.65

NorBalized conservation of mass as percent of maximum fl~

in reach = -.44

•
ROUTING COMPLETED :
-------------------

Number of Time Steps Used (KlINE)

Maximum Number of Time Steps AII~ed

Total Time of Flood Routing (TT, hr)

•

•

•70 793.00 10005. 10005.

80

1199

16.2

o. o•
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.LOOO CREST SIMRY :
--------------------

Cross Max imU/ll Max imU/ll Time To Max imU/ll Flood Time To
Section Stage FIIl'IJ Maximum FIIl'lJ Elevation Flood
Location Elevation Stage Velocity Elevation
(mi) . (ft HSU (cfs) (hr) (fUsed (ft HSU (hr)
--------- --------- --------- --------- --------- --------- ---------

5.970 1417.94 119249 7.800 11.99 .00 .00
6.000 1402.37 119249 10.000 11.11 .00 .00
6.030 1400.81 119245 10.000 10.99 .00 .00
6.060 1399.26 119243 10.000 10.87 .00 .00
6.090 1397.70 119244 10.000 10.76 .00 .00
6.120 1396.15 119246 10.000 10.64 .00 .00
6.150 1394.60 119249 10.000 10.53 .00 .00
6.1BO 1393.06 119253 10.000 10.42 .00 .00
6.210 1391.52 11925B 10.000 10.29 .00 .00
6.240 1390.01 119262 10.000 10.11 .00 .00
6.270 1388.56 119267 10.000 9.79 .00 .00
6.300 1387.30 119270 10.000 9.11 .00 .00
6.408 1382.87 119278 10.000 7.76 .00 .00
6.517 1378.70 119273 10.000 6.90 .00 .00
6.625 1374.62 119250 10.000 6.38 .00 .00
6.733 1370.76 119212 10.000 5.80 .00 .00
6.842 1366.68 119168 10.000 5.81 .00 .00

••950 1363.28 119106 10.000 4.75 .00 .00
.153 1356.82 118989 10.200 4.77 .00 .00

7.357 1350.37 119062 10.200 4.83 .00 .00
7.560 1343.97 119071 10.200 4.81 .00 .00
7.865 1333.67 118936 10.200 5.05 .00 .00
8.170 1323.77 118583 10.400 4.61 .00 .00
8.513 1313.29 118661 10.400 4.69 .00 .00
8.855 1303.08 118506 10.400 4.41 .00 .00
9.198 1292.65 118104 10.600 4.54 .00 .00
9.540 1282.61 118224 10.600 4.13 .00 .00
9.757 1276.86 118144 10.600 4.05 .00 .00
9.974 1271.09 117932 10.600 4.01 .00 .00

10.191 1265.35 117712 10.800 3.92 .00 .00
10.409 1259.57 117810 10.800 3.92 .00 .00
10.626 1253.87 117740 10.800 3.79 .00 .00
10.843 1248.04 117504 10.800 3.86 .00 .00
11.060 1242.41 117347 11.000 3.63 .00 .00
11.265 1237.42 117414 11.000 3.65 150.25 .00
11.470 1232.45 117294 H.OOO 3.65 300.50 .00
11.675 1227.45 116989 11.000 3.68 450.75 .00
11.880 1222.49 116978 11.200 3.67 601.00 .00
12.085 1217.47 116988 11.200 3.73 751.25 .00
12.290 1212.55 116807 11.200 3.66 901.50 .00
12.495 1207.45 116464 11.400 3.84 1051.75 .00
12.700 1202.68 116584 11.400 3.56 1202.00 10.40
12.935 1197.67 116507 11.400 3.61 1197.00 10.40

••170 1192.74 116180 11.400 3.56 1192.00 10.40
.405 1187.67 116148 11.600 3.71 1187.00 10.60

13.640 1182.89 116102 11.600 3.48 1182.00 10.60
13.858 1178.85 115821 11.600 3.51 1178.00 10.60
14.076 1174.81 115680 11.800 3.55 1174.00 10.80



BOSS OAHBRK version 2.00 PAGE 69
PROJECT TITLE : HQFRS-4AEST BREACH <13-88)
PROJECT NUMBER : FILE: HIlolST4.DBK 2/13/1991

.LOOD CREST SltWlRY :
--------------------

Cross Max imUli Max imUli Time To Hax imUli Flood Time To
Sect ion Stage FIO\rl Max imum FIO\rl Elevation Flood
location El evat ion Stage Velocity Elevation
(m;) (ft HSU (cfs) (hr) (fUsee) (ft HSU (hr)
--------- --------- --------- --------- --------- --------- ---------

14.294 1170.78 115693 11.800 3.58 1170.00 10.80
14.512 1166.73 115481 11.800 3.64 1166.00 11.00
14.730 1162.73 115186 12.000 3.63 1162.00 11.00
14.970 1158.52 115254 12.000 3.48 1158.00 11.20
15.210 1154.22 115091 12.000 3.48 1154.00 11.40
15.318 1152.30 114971 12.000 3.52 1152.00 11.40
15.425 1150.38 114804 12.200 3.55 1150.00 11.40
15.533 1148.47 114805 12.200 3.59 1148.00 11.40
15.640 1146.55 114867 12.200 3.63 1146.00 11.40
15.748 1144.64 114891 12.200 3.67 1144.00 11.40
15.855 1142.73 114886 12.200 3.71 1142.00 11.40
15.963 1140.82 114846 12.200 3.75 1140.00 11.40
16.070 1138.91 114767 12.200 3.79 1138.00 11.40
16.178 1137.00 114642 12.200 3.84 1136.00 11.40
16.285 1135.10 114474 12.200 3.87 1134.00 11.40
16.393 1133.15 114418 12.400 3.97 1132.00 11.60
16.500 1131.54 114477 12.400 3.63 1130.00 11.60

••604 1130.20 114504 12.400 3.64 1128.67 11.60
.708 1128.85 114528 12.400 3.66 1127.33 11.60

16.813 1127.50 114527 12.400 3.67 1126.00 11.60
16.917 1126.15 114490 12.400 3.69 1124.67 11.80
17 .021 1124.80 114396 12.400 3.70 1123.33 11.80
17.125 1123.44 114139 12.600 3.71 1122.00 11.80
17.229 1122.10 114108 12.600 3.72 1120.67 11.80
17.333 1120.75 114319 12.600 3.74 1119.33 11.80
17.437 1119.41 114451 12.200 3.76 1118.00 12.00
17.542 1118.08 115712 12.200 3.78 1116.67 12.00
17.646 1116.76 116561 12.200 3.79 1115.33 12.00
17.750 1115.68 115693 12.600 3.52 1114.00 12.00
17.850 1114.80 113942 12.400 3.59 1113.00 12.00
17.950 1113.95 115394 12.400 3.63 1112.00 12.20
18.050 1113.12 116736 12.400 3.64 1111.00 12.20
18.150 1112.27 117238 12.800 3.73 1110.00 12.20
18.250 1111.46 116217 12.800 3.83 1109.00 12.20
18.350 1110.67 113066 12.800 3.91 1108.00 12.20
18.450 1109.89 113588 -1-3.000 3.98 1107.00 12.20
18.550 1109.11 113884 13.000 4.01 1106.00 12.20
18.672 1108.15 113516 13.000 3.89 1105.00 12.40
18.795 1107.15 112520 13.000 3.92 1104.00 12.40
18.917 1106.06 112205 13.000 4.04 1103.00 12.40
19.040 1104.69 112896 13.200 4.59 1102.00 12.40
19.160 1103.36 113021 13.200 4.71 1100.25 12.60
19.280 1102.32 111404 13.200 4.77 1098.50 12.60

••400 1101.55 110830 13.400 4.62 1096.75 12.60
.520 1100.98 109851 13.400 3.99 1095.00 12.60

19.785 1098.69 109549 13.400 5.08 1092.50 12.60
20.050 1096.30 109274 13.400 5.18 1090.00 12.80
20.277 1094.07 108853 13.400 5.38 1087.33 12.80



BOSS DAHBRK version 2.00 PAGE 70
PROJECT TITLE : HQFRS--WEST BREACH (13-88)
PROJECT NUMBER : FILE: Hfl,lST4•DBK 2/13/1991

.LOOD CREST SlItIARY :
--------------------

Cross Max ilium Max illUli Tille To MaxillUli Flood Tille To
Sect ion Stage F10lll Max illUli F10lll Elevation Flood
Location Elevation Stage Velocity Elevation
(IIi) (ft HSU (cfs) (hr) (ftlsee> (ft MSU (hr>
--------- --------- --------- --------- --------- --------- ---------

20.503 1091.67 108286 13.600 5.81 1084.67 12.80
20.730 1088.92 108386 13.600 5.57 1082.00 12.80
20.950 1086.97 108000 13.600 5.59 1079.33 12.80
21.170 1085.00 107171 13.800 5.64 1076.67 13.00
21.390 1082.12 107447 13.800 6.89 1074.00 13.00
21.610 1079.24 107317 13.800 6.23 1072.00 13.00
21.830 1076.60 106880 13.800 5.67 1070.00 13.00
22.050 1074.11 106759 13.800 5.27 1068.00 13.20
22.270 1071.71 106328 13.800 4.97 1066.00 13.20
22.490 1069.43 106415 14.000 4.72 1064.00 13.20
22.710 1067.57 106548 14.000 4.06 1062.00 13.40
22.819 1066.73 106402 14.200 4.13 1060.89 13.40
22.928 1065.95 105907 14.200 4.21 1059.78 13.40
23.037 1065.18 104497 14.200 4.28 1058.67 13.40
23.146 1064.42 103986 14.200 4.35 1057.56 13.40
23.254 1063.69 103342 14.400 4.39 1056.44 13.40
23.363 1062.97 102930 14.400 4.40 1055.33 13.40

••472 1062.25 102934 14.400 4.37 1054.22 13.60
.581 1061.50 102684 14.400 4.32 1053.11 13.60

23.690 1060.69 102400 14.400 4.41 1052.00 13.60
23.807 1059.78 102104 14.400 4.42 1050.75 13.60
23.925 1058.87 101595 14.600 4.47 1049.50 13.60
24.042 1057.87 101313 14.600 5.18 1048.25 13.60
24.160 1056.58 101195 14.600 5.12 1047.00 13.60
24.266 1055.27 101512 14.600 4.84 966.46 .00
24.372 1053.97 101383 14.600 4.90 885.92 .00
24.478 1052.67 101062 14.600 5.00 805.39 .00
24.585 1051.39 101364 14.600 5.09 724.85 .00
24.691 1050.10 101611 14.600 5.17 644.31 .00
24.797 1048.81 101672 14 .600 5.25 563.77 .00
24.903 1047.54 101444 14.800 5.33 483.23 .00
25.009 1046.29 100871 14.800 5.45 402.69 .00
25.115 1045.06 100276 14.800 5.57 322.16 .00
25.222 1043.83 100463 14.800 5.70 241.62 .00
25.328 1042.61 100624 14.800 5.83 161.08 .00
25.434 1041.36 100708 H.BOO 5.97 80.54 .00
25.540 1040.06 100685 14.800 6.26 .00 .00
25.770 1036.26 100219 14.800 6.36 .00 .00
26.000 1032.44 99767 15.000 6.45 .00 .00
26.230 1028.58 100046 15.000 6.57 .00 .00
26.460 1024.83 100351 15.000 6.51 .00 .00
26.690 1019.88 99332 15.200 7.82 .00 .00
26.910 1016.15 99227 15.200 7.78 .00 .00

••130 1012.46 99409 15.200 7.92 .00 .00
.350 1008.84 98547 15.400 8.09 .00 .00

27.570 1005.00 97480 15.400 8.63 .00 .00
27.806 1000.93 97779 15.400 8.07 .00 .00
28.042 996.83 97508 15.400 7.65 .00 .00



BOSS IW1BRK version 2.00 PAGE 71
PROJECT TITLE : HGFRS--WEST BREACH (13-88)
PROJECT NUMBER : FILE: Hf1IlST4•OBK V13/1991

~LOOO CREST SUMMARY :
--------------------

Cross Max imU/ll Maximun Tille To Max illU/ll Flood Tille To
Section Stage FIO\II Max illUli FIO\II Elevation Flood
Locat ion Elevation Stage Velocity Elevation
(IIi) (ft MSU (cfs) (hr) (ftlsec) (ft MSU (hr)
--------- --------- --------- --------- --------- --------- ---------

28.278 992.69 96604 15.600 7.30 .00 .00
28.514 988.74 96687 15.600 6.85 .00 .00
28.750 984.29 96611 15.600 7.06 .00 .00
28.859 982.00 96391 15.600 7.10 .00 .00
28.967 979.70 96069 15.600 7.12 .00 .00
29.076 977.41 95805 15.600 7.14 .00 .00
29.185 975.12 95692 15.600 7.16 .00 .00
29.29'1 972.85 95686 15.600 7.15 .00 .00
29.402 970.57 95751 15.600 7.11 .00 .00
29.511 968.32 95590 15.800 7.06 .00 .00
29.620 966.23 95532 15.800 6.84 .00 .00
29.740 964.51 95543 15.800 6.63 .00 .00
29.860 962.88 95633 15.800 6.39 .00 .00
29.980 961.33 95496 15.800 6.15 .00 .00
30.100 959.82 95302 15.800 5.95 .00 .00

•

•



80SS DAHBRK ~ersion 2.00 PAGE 72
PROJECT TITLE : HQFRS--WEST BREACH (13-88)
PROJECT NUMBER: FILE: Hll4ST4.D8K 2/13/1991

.ttlPUTED WATER SURFACE ELEVATI~S AT REQUESTED
TATI~S WHERE HYDROGRAPHS ARE PLOTTED :

------------------------------------------------

Tille Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Step Tille Wahr Water Water Water Wahr Water
Count Surface Surface Surface Surface Surface Surface

Elevation Elevation Elevation Elevation Elevation Elevation
K TTP(K) YC(K,1) YC(K,2) YC(K,3) YC(K,4) YC(K,5) YC(K,6)

(hr) (ft HSU (ft HSU (ft HSU (ft MSU (ft HSU (ft HSU
--------- --------- --------- --------- --------- --------- --------- ---------

1 .000 1408.44 1179.56 1127.69 1092.11 1046.17 957.52
2 .200 1408.60 1179.56 1127.70 1092.11 1046.17 957.52
3 .400 1408.77 1179.56 1127.70 1092.11 1046.17 957.52
4 .600 1408.95 1179.56 1127.70 1092.11 1046.17 957.52
5 .800 1409.13 1179.56 1127.70 1092.11 1046.17 957.52
6 1.000 1409.32 1179.56 1127.70 1092.11 1046.17 957.52
7 1.200 1409.51 1179.56 1127.70 1092.11 1046.17 957.52
8 1.400 1409.71 1179.56 1127.70 1092.11 1046.17 957.52
9 1.600 1409.92 1179.56 1127.70 1092.11 1046.17 957.52

10 1.800 1410.13 1179.56 1127.70 1092.11 1046.17 957.52
11 2.000 1410.35 1179.56 1127.70 1092.11 1046.17 957.52
12 2.200 1410.57 1179.56 1127.70 1092.11 1046.17 957.52
13 2.400 1410.80 1179.56 1127.70 1092.11 1046.17 957.52
14 2.600 1411.03 1179.56 1127.70 1092.11 1046.17 957.52

• 15 2.800 1411.27 1179.56 1127.70 1092.11 1046.17 957.52
16 3.000 1411.52 1179.56 1127.70 1092.11 1046.17 957.52
17 3.200 1411.77 1179.56 1127.70 1092.11 1046.17 957.52
18 3.400 1412.03 1179.56 1127.70 1092.11 1046.17 957.52
19 3.600 1412.29 1179.56 1127.70 1092 .11 1046.17 957.52
20 3.800 1412.55 1179.56 1127.70 1092.11 1046.17 957.52
21 4.000 1412.82 1179.56 1127.70 1092.11 1046.17 957.52
22 4.200 1413.10 1179.56 1127.70 1092.11 1046.17 957.52
23 4.400 1413.38 1179.56 1127.70 1092.11 1046.17 957.52
24 4.600 1413.66 1179.56 1127.70 1092.11 1046.17 957.52
25 4.800 1413.96 1179.56 1127.70 1092.11 1046.17 957.52
26 5.000 1414.26 1179.56 1127.70 1092.11 1046.17 957.52
27 5.200 1414.58 1179.56 1127.70 1092.11 1046.17 957.52
28 5.400 1414.89 1179.56 1127.70 1092.11 1046.17 957.52
29 5.600 1415.22 1179.56 1127.70 1092.11 1046.17 957.52
30 5.800 1415.55 1179.56 1127.70 1092.11 1046.17 957.52
31 6.000 1415.88 1179.56 1127.70 1092.11 1046.17 957.52
32 6.200 1416.22 1179.56 1127.70 1092.11 1046.17 957.52
33 6.400 1416.56 H-79.56 1127.70 1092.11 1046.17 957.52
34 6.600 1416.87 1179.56 1127.70 1092.11 1046.17 957.52
35 6.800 1417.16 1179.56 1127.70 1092.11 1046.17 957.52
36 7.000 1417.42 1179.56 1127.70 1092.11 1046.17 957.52
37 7.200 1417.65 1179.56 1127.70 1092.11 1046.17 957.52
38 7.400 1417.82 1179.56 1127.70 1092.11 1046.17 957.52
39 7.600 1417.93 1179.56 1127.70 1092.11 1046.17 957.52
40 7.800 1417.94 1179.56 1127.70 1092.11 1046.17 957.52

• 41 8.000 1417.85 1179.56 1127.70 1092.11 1046.17 957.52
42 8.200 1417.65 1179.58 1127.70 1092.11 1046.17 957.52
43 8.400 1417.30 1179.63 1127.70 1092.11 1046.17 957.52
44 8.600 1416.81 1179.71 1127.70 1092.11 1046.17 957.52
45 8.800 1416.22 1179.81 1127.70 1092.11 1046.17 957.52
46 9.000 1415.52 1179.97 1127.70 1092.11 1046.17 957.52
47 9.200 1414.72 1180.14 1127.70 1092.11 1046.17 957.52
48 9.400 1413.83 1180.24 1127.70 1092.11 1046.17 957.52



•

•
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PROJECT TITLE : HQFRS--WEST BREACH (13-88)
PROJECT NUMBER : FILE: H~ST4.DBK 2/13/1991

't
Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Time Water Water Water Water Water Water

Surface Surface Surface Surface Surface Surface
Elevation Elevation Elevation Elevation Elevation Elevation

K TIP<K> YC(K,l) YC(K,2) YC(K,3) YC(K,4) YC(K,5) YC(K,6)
(hr) (ft I1SL> (ft I1SU (ft I1SU (ft I1SU (ft I1SU (ft I1SU

--------- --------- --------- --------- --------- --------- --------- ---------
50 9.800 1411.75 1180.36 1127.70 1092 .11 1046.17 957.52
51 10.000 1410.57 1180.53 1127.70 1092.11 1046.17 957.52
52 10.200 1409.28 1180.98 1127.70 1092 .11 1046.17 957.52
53 10.400 1407.93 1181.68 1127.70 1092.11 1046.17 957.52
54 10.600 1406.63 1182.27 1127.70 1092 .11 1046.17 957.52
55 10.800 1405.43 1182.57 1127.70 1092.11 1046.17 957.52
56 11.000 1404.33 1182.72 1127.74 1092 .11 1046.17 957.52
57 11.200 1403.35 1182.81 1128.30 1092.11 1046.17 957.52
58 11.400 1402.46 1182.86 1129.77 1092.11 1046.17 957.52
S9 11.600 1401.68 1182.89 1131.01 1092.11 1046.17 957.52
60 11.800 1400.99 1182.87 1131.43 1092.11 1046.17 957.52
61 12.000 1400.39 1182.81 1131.50 1092.11 1046.17 957.52
62 12.200 1399.84 1182.71 1131.53 1092.12 1046.17 957.52
63 12.400 1399.34 1182.56 1131.54 1093.31 1046.17 957.52
64 12.600 1398.89 1182.40 1131.52 1097.31 1046.17 957.52
65 12.800 1398.58 1182.22 1131.46 1099.95 1046.17 957.52
66 13.000 1398.40 1182.05 1131.36 1100.73 1046.17 957.52
67 13.200 1398.28 1181.88 1131.25 1100.94 1046.17 957.52'. 68 13.400 1398.20 1181.73 1131.12 1100.98 1046.20 957.52
69 13.600 1398.15 1181.60 1130.98 1100.88 1047.21 957.52
70 13.800 1398.11 1181.47 1130 .84 1100.70 1050.91 957.52
71 14.000 1398.08 . 1181.36 1130.71 1100.45 1054.65 957.52
72 14.200 1398.07 1181.25 1130.57 1100.17 1056.24 957.52
73 14.400 1398.06 1181.15 1130.44 1099.87 1056.58 957.52
74 14.600 1398.05 1181.07 1130.32 1099.53 1056.58 957.55
75 14.800 1398.05 1180.99 1130.20 1099.17 1056.52 958.17
76 15.000 1398.04 1180.91 1130.09 1098.83 1056.38 961.16
77 15.200 1398.04 1180.84 1129.98 1098.51 1056.22 964.23
78 15.400 1398.04 1180.78 1129.87 1098.21 1056.04 965.73
79 15.600 1398.04 1180.72 1129.76 1097.93 1055.85 966.19
80 15.800 1398.04 1180.66 1129.66 1097.66 1055.64 966.23

•



BOSS IW1BRK version 2.00 PAGE 74
PROJECT TITLE : HQFRS--WEST BREACH (13-88)
PROJECT NUMBER : FILE: HfJJIST4.DBK V13/1991

~OHPUTED DISCHARGES AT REQUESTED
ATIONS WHERE HYDROGRAPHS ARE PLOTTED :

----------------------------------------

Til1le Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Step Til1le Discharge Discharge Discharge Discharge Discharge Discharge
Count
K TTP(K) QC(K,1) QC(K,2) QC(K,3) QC(K\4) QC(K,5) QC(K,6)

(hr) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3)
--------- --------- --------- --------- --------- --------- --------- ---------

1 .000 1.03 1.01 1.00 1.00 1.00 1.00
2 .200 1.16 1.00 1.00 1.00 1.00 1.00
3 .400 1.30 1.00 1.00 1.00 1.00 1.00
4 .600 1.44 1.00 1.00 1.00 1.00 1.00
5 .800 1.59 1.00 1.00 1.00 1.00 1.00
6 1.000 1.74 1.00 1.00 1.00 1.00 1.00
7 1.200 1.90 1.00 1.00 1.00 1.00 1.00
8 1.400 2.06 1.00 1.00 1.00 1.00 1.00
9 1.600 2.25 1.00 1.00 1.00 1.00 1.00

10 1.800 2.45 1.00 1.00 1.00 1.00 1.00
11 2.000 2.66 1.00 1.00 1.00 1.00 1.00
12 2.200 2.86 1.00 1.00 1.00 1.00 1.00
13 2.400 3.08 1.00 1.01 1.00 1.00 1.00

I

14 2.600 3.30 1.00 1.01 1.00 1.00 1.00
15 2.800 3.61 1.00 1.01 1.00 1.00 1.00I,. 16 3.000 3.94 1.00 1.01 1.00 1.00 1.00
17 3.200 4.28 1.00 1.01 1.00 1.00 1.00
18 3.400 4.63 1.00 1.01 1.00 1.00 1.00
19 3.600 4.98 1.00 1.01 1.00 1.00 1.00
20 3.800 5.34 1.00 1.01 1.00 1.00 1.00
21 4.000 5.70 1.00 1.01 1.00 1.00 1.00
22 4.200 6.07 1.00 1.01 1.00 1.00 1.00
23 4.400 6.45 1.01 1.01 1.00 1.00 1.00
24 4.600 6.92 1.01 1.01 1.00 1.00 1.00
25 4.800 7.43 1.01 1.01 1.00 1.00 1.00
26 5.000 7.95 1.01 1.01 1.00 1.00 1.00
27 5.200 8.49 1.01 1.01 1.00 1.00 1.00
28 5.400 9.04 1.01 1.01 1.00 1.00 1.00
29 5.600 9.60 1.01 1.01 1.00 1.00 1.00
30 5.800 10.16 1.01 1.0t 1.00 1.00 1.00
31 6.000 10.74 1.01 1.01 1.00 1.00 1.00
32 6.200 11.33 1.01 1.01 1.00 1.00 1.00
33 6.400 11.87 1.01 1.01 1.00 1.00 1.00
34 6.600 12.32 1.01 1.01 1.00 1.00 1.00
35 6.800 12.74 1.01 1.01 1.00 1.00 1.00
36 7.000 14.05 1.01 1.01 1.01 1.00 1.00
37 7.200 17.23 1.01 1.01 1.01 1.00 1.00
38 7.400 22.30 1.01 1.01 1.01 1.00 1.00
39 7.600 29.21 1.01 1.01 1.01 1.00 1.00
40 7.800 37.76 1.01 1.01 1.01 1.00 1.00
41 8.000 47.83 1.03 1.01 1.01 1.00 1.00

• 42 8.200 59.30 1.l4 1.01 1.01 1.00 1.00
I 43 8.400 78.38 1.39 1.01 1.01 1.00 1.00

44 8.600 87.13 1.89 1.01 1.01 1.00 1.00
45 8.800 95.34 2.74 1.01 1.01 1.00 1.00
46 9.000 102.53 4.43 1.01 1.01 1.00 1.00
47 9.200 108.60 7.01 1.01 1.01 1.00 1.00
48 9.400 113.35 8.78 1.01 1.01 1.00 1.00
49 9.600 116.84 9.88 1.01 1.01 1.00 1.00



BOSS DAHBRK lJersion 2.00 PAGE 75
PROJECT TITLE : HQFRS--WEST BREACH (13-88)
PROJECT NUMBER : FILE: HWST4.DBK 2/1311991

«". Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
" Tille Discharge Discharge Discharge Discharge Discharge Discharge

nt
K TIP(K) GC(K,l) QC(K,2) GC(K,3) GC(K,4) GC(K,5) GC(K,6)

(hr) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3)
--------- --------- --------- --------- --------- --------- --------- ---------

50 9.800 118.84 11 .35 1.01 1.01 1.00 1.00
51 10.000 119.25 15.35 1.01 1.01 1.00 1.00
52 10.200 118.15 28.52 1.01 1.01 1.00 1.00
53 10.400 107.81 55.48 1.01 1.01 1.00 1.00
54 10.600 90.95 82.90 1.01 1.01 1.00 1.00
55 10.800 76.32 98.59 1.02 1.01 1.00 1.00
56 11.000 63.80 106.47 t.t9 1.01 1.01 1.00
57 11 .200 53.24 111.55 6.06 1.01 1.01 1.00
58 11 .400 44.46 114.85 37.87 1.01 1.01 1.00
59 11.600 37.28 116.10 86.87 1.01 1.01 1.00
60 11.800 31.56 114.92 108.09 1.01 1.01 1.00
61 12.000 27.23 11 1.08 111.66 1.01 1.01 1.00
62 12.200 24.25 104.74 114.05 1.02 1.01 1.00
63 12.400 21.77 96.52 114.48 6.70 1.01 1.00
64 12.600 19.01 87.38 112.54 58.09 1.01 1.00
65 12.800 14.31 78.24 108.38 99.72 1.01 1.00
66 13.000 12.76 69.76 102.53 107.50 1.01 1.00
67 13.200 11.84 62.22 95.53 109.85 1.01 1.00
68 13.400 11.21 55.64 88.13 109.21 1.04 1.00
69 13.600 10.79 49.91 80.75 105.79 3.00 1.00
70 13.800 10.52 44.90 73.70 10Lt5 26.30 1.00
71 14.000 10.34 40.52 67.15 95.28 61.78 1.00
72 14.200 10.22 '36.67 61.20 88.97 95.22 1.01
73 14.400 10.14 33.32 55.B3 82.57 101.08 1.01
74 14.600 10.09 30.38 51.03 76.14 101.20 1.05
75 14.800 . 10.06 27.82 46.65 69.87 98.40 2.24
76 15.000 10.04 25.55 42.76 64.26 93.65 16.75
77 15.200 10.03 23.53 39.22 59.20 88.57 58.11
78 15.400 10.02 21.68 36.08 54.72 82.89 87.71
79 15.600 10.01 19.98 33.24 50.73 77.60 95.21
80 15.800 10.01 18.38 30.72 47.08 72.37 95.53

END OF OUTPUT

•
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80SS DANBRK version 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NUMBER : FILE: SBNTH4.DBK

• 80S S DAM 8 RK(tm)

Copyright <C) 1988-89 80ss Corporation
All Rights Reserved

Version : 2.00
Serial Number: 0010419.200

Licensed to Carter &Associates

PROGRAH ORIGIN :

80ss Dam8rk (tm) is an enhanced version of Professor D. L. Fread's
1988 NWS DAHBRK program.

PAGE

2/15/1991

4f:~~_:

Boss Dam8rk (tm) is a complex program ~hich requires engineering expertise
to use correctly. Boss Corporation assumes absolutely no responsibility
for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer to determine
if they are reasonable and accurate.

Although 80ss Corporation has endeavored to make Boss DamBrk error free,
the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no ~arranty, either implicit or explicit, as to the
correct performance or accuracy of this soft~are.

In no event shall Boss Corporation be liable to anyone for special,
collateral, incidental, or consequential damages in connection ~ith or
arising out of purchase or use of this soft~re. The sole and exclusive
Iiabil ity to Boss Corporation, regardless of the form of action, shall
not exceed the purchase price of this soft~are.

PROJECT DESCRIPTION :

PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT Nlt1BER : FILE: SBNTH4.DBKa SCRIPTION : NORTH BREACH-PIPING STARTS NEAR BOTICtI

GINEER : CARTER ASSOCIATES
DATE OF Rlt~ 2/15/1991
TIME OF R~ : 3:23 pm



BOSS DAHBRK version 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NUMBER : FILE: S~H4.0BK

•
DATA SlttVlRY :

----------------

INPUT CONTROL PARAMETERS :

Nu~ber of Oyn~ic Routing Reaches (KKN)

Type of Reservoir Routing (KUI)

Number of multiple d~s/bridges (MULOAM)

No. of Reservoir Infl~ Hydrograph Points (ITEH) 7

No. of Informational Cross-Sections (NPRT> 0
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(dyn~ic routing)

Flood-Plain Routing (KFLP) 0 (no)

•

•



BOSS DAHBRK version 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NltlBER : FILE: SIMH4.DBK

_ ROSS-SECTION NltlBERS COINCIDENT
ITH UPSTR&V1 DAH FACE (JDAH) :

. ----------------------------------

RESERVOIR VOLltlE DESCRIPTION :

Elevation vs. Surfac~ Area Table

Elevation Surface
Ar~a

HSA(K) SA(IO
(ft MSl) (acres)
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•

•

1193.50
1191.50
1189.50
1187.50
1185.50
1183.50
1182.50
1182.50

1317.000
967,000
723.000
500,000
350.000
250,000
191.500

.000



BOSS IW1BRK version 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NUMBER : FILE: SBNTH4.DBK

•
1W1 NUMBER: 1
---------------

·RESERVOIR AND BREACH PARAMETERS :

Initial Elevation of Water Surface (YO, ft HSL)

Breach Side Slope (Z)

Breach Bottom Elevation (YBHIN, ft HSL)

Breach Base Width (BB, ft)

Time of Breach Formation (TFH, hr)

RESERVOIR DESCRIPTION :

I:
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1192 .00

.48

1182.50

198.00

5.40

•
Water Surface Elevation at Time of Breach (HF, ft HSL)

Top of Dam Elevation (HD, ft HSL)

Uncontrolled Spillway Crest Elevation (HSP, ft MSL)

Spillway Gate Center Elevation (HGT, ft MSL)

Uncontrolled Spillway Discharge Coefficient (CS)

Spillway Gate Discharge Coefficient (CG)

Piping Centerline Elevation (COO, ft HSL)

Turbine Discharge (QT, cfs)

1192.00

1193.30

1182.50

.00

.00

.00

1183.50

1000.00

SPILLWAY/GATE RATING CURVE :

Head Fl~

HEAD( 1) QSPILL( 1)
(ft) (cfsl

•
.00

1.00
2.00
4.00
6.00
8.00

10.00
12.00

.0
350.0
700.0
900.0

1080.0
1210.0
1350.0
1500.0
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PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NUMBER : FILE: SBNTH4.DBK
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• Hydrograph Time Intervals (DHF, hr)

Routing Period (TEH, hr)

Breach Development Exponent (BREX)

Mud/Debris Fl~ Parameter (MUD)

Dry Bed Routing Parameter (IWF)

Hydraulic Radius Computation Parameter (KPRES)

.00

13.00

1.00

o

o

•

•

Time
Elapsed
Tim
(hr)

.00
2.00
4.00
6.00
8.00

12.00
18.00

Upstream
Infl~

GHK)
(cfs)

3555.0
2488.0
2127.0
1965.0
1953.0
1949.0
1900.0
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BOSS DAHBRK ~ersion 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NUMBER : FILE: SBNTH4.DBK

•
!WARY OF PROGIW1 CCMROL PAIW1ETERS :

. --------------------------------------

Number of Cross-Sections Entered (NS)

Number of Top Widths Entered (NCS)

Number of Cross-Sectional Hydrographs to Plot (NTT)

Cross-Sectional Smoothing Parameter (KSA)

Downstream Supercritical Parameter (KSUPC)

LandsIide Simulation (KSL)

Number of Lateral Inflow Hydrographs (LQ)

Number of Points in Gate Control Curve (KCG)

CROSS-SECTIONS WHERE HYDROGRAPH REQUESTED :
(maximum allowed =6)

•CWffiEL-vAlLEY BO~DARY COND1Tl ONS :
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24

7

6

0

0 (subcriticaJ)

0 (no)

0

0

Max Discharge at Downstream End (QHAXD, cfs) .0

Max Lateral Outflow due to Flood Wa~e (Qll, cfs/ft) .0000

Initial Time-Step Size (OTII1, hr) .2000

Time at ~hich Dam Starts to Fail (TFI, hr) .0000

Theta Weighting Factor (F11) .000

Stage Con~ergence Criterion (EPSY, ft) .000

Initial Downstream Water Surface Elevation (YON, ft HSl) .00

Slope of Channel Downstream of Dam (SOH, ft/mi) .0000

•



BOSS DAHBRK version 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-B8)
PROJECT NUMBER : FILE: SBNTH4.DBK

Cross-Section location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSl)

Initial Water Surface Elevation (YO, ft MSl)

DOWNSTREAM REACH NUHBER :
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13.530

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXN, mi) .030

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage left left Right Right Fl~ Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff.

~~~~~- !~~~~~~-- ::~:~~~-- !~!~:~~~- !~~~:~~~- ::~~:~~~- !~~~:~~~- :::~:~~~- :::~:~~~-
1182.50 2.0 .0400 .0 .0 .0000 .0 .0000·1.0000
1183.00 600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
I1B6.00 2250.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1188.00 2700.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1190.00 4150.0 .0400 .0 .0 .0000 .0 .0000 1,0000
1192.00 4850.0 .0400 .0 .0· ,0000 .0 .0000 1.0000
1200,00 7600.0 .0400 .0 .0 .0000 .0 .0000 1,0000

•



BOSS DAMBRK ijersion 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NUMBER : FILE: SBNTH4.DBK

.ROSS-SECTION NUMBER: 2
--------------------------

Cross-Section Location (XS(I), mi)

Fl oodi ng Eleijat ion (FSTG(}), ft MSU

Initial Water Surface Eleijation (YD, ft MSL)

D~STREAI1 REACH NUMBER: 2
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13.560

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXN, mi) .100

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Eleijation Channel Channel Storage Left Left Right Right F1Cf,ljPath
Top Hanning Top Top Hanning. Top Hanning Sinuosity
Width n Width Width n Width n Coeff..}) BS(K,}) CH(K,}) BSS(K, }) BSL<K, }) CHL<K,}) BSR(K,I> CHR(K,}) SNC(K,J)

SU (ft) (ft) (ft) ( ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1181.50 2.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1182.00 650.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1185.00 2250.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1187.00 2700.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1189.00 4150.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1191.09 4850.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1199.00 7600.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAMBRK version 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NUMBER : FILE: SBNTH4.DBK
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~ROSS-SECTION NUMBER : 3

Cross-Section Location (XS(!), mi)

Flooding Ele~ation (FSTG(!), ft MSL)

Initial Water Surface Ele~ation (YO, ft HSL)

DOWNSTREAM REACH NUMBER: 3

14.010

1176.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Ele~ation Channel Channel storage Left Left Right Right Fl~ Path
Top Manning Top Top Hanning Top Manning Sinuosity
Width n Width Width n Width n CoeH.

.,I> BS(K,I> CM(K,I> BSS(K,1) BSUK,I> CMUK,J) BSR(K,J) CMR(K ,1) SNC(K,l)
HSU (ft) (it) (tt) (ft)

--------- --------- --------- ---~----- --------- --------- --------- --------- ---------
1174.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1175.00 950.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1177.00 2250.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1179.00 2700 •.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1181.00 4150.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1183.00 4850.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1191.00 7600.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAHBRK version 2.00
PROJECT TITLE : SBFRS~ORTH BREACH (13-88)
PROJECT NUMBER : FILE: SBNTH4.DBK
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.ROSS-SECTI~ NUMBER: 4 HOUSE ELE.=1164-70(+or-)

Cross-Section location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSl)

Initial Water Surface Elevation (YD, ft HSl)

D~STREAM REACH NUMBER: 4

14.410

1165.400

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right FICM Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff ..,1) BS(K,I) CN(K,l) BSS(K,I) BSUK,1) CNUK,I) BSR(K,I) CNR(K,l) SNC(K,1)

HSU (ft) (ft) (ft) ( ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1163.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1164.00 1000.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1166.00 2660.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1168.00 3880.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1170.00 5330.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1172.00 6500.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1174.00 8000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAHBRK version 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NlI1BER : FILE: SBNTH4.DBK

Cross-Section Location (XS(!), mi)

. Flooding Elevation (FST6(I), ft MSL)

Initial Water Surface Elevation (YO, ft HSL)

D~STREAI1 REACH NlI1BER: 5
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14.870

1154.300

.000

Reach.Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXH, mi) .300

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Hanning Sinuosity
Width n Width Width n Width n CoefL

•

,1) BS(K,I) CH(K,I) BSS(K,I) BSL(K,I) CHL(K,I) BSR(K,I) CHR(K,I) SNC(K,I)
HSU (ft) (ft) (ft) (ft)

. --------- --------- --------- --------- --------- --------- --------- --------- ---------
1152.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1153.00 1925.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1155.00 3608.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1157.00 5290.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1159.00 6645.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1161.00 8000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1163.00 8300.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAHBRK version 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NLt1BER : FILE: SBNTH4.DBK
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~ROSS-SECTION NLt1BER : 6 HOUSE ElE.=1143(+or-)

Cross-Section location (XS(I), Ii)

Flooding Elevation (FSTG(I), ft HSl)

Initial Water Surface Elevation (YD, ft HSl)

D~STREAH REACH NUMBER: 6

15.330

1143.600

.000

Reach Contraction-Expansion Coefficient (FKC) .000

HinimUl Distance Bet~een Interpolated Cross-Sections (DXH, mi) .300

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage left left Right Right FICM Path
Top Hanning Top Top Hanning Top Hanning Sinuosi ty
Width n Width Width n Width n Coeff •al> BS(K,I> CH(K,I> BSS(K,l) BSL<K, I> CHL<K,l) BSR(K,1) CHR(K, J) SNC(K, I>

SU (ft) ( ft) (ft) ( ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1142.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1143.00 2415.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1145.00 4555.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1147.00 6695.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1149.00 9000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1151.00 10000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1153.00 12000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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~ROSS-SECTION NUMBER : 7

Cross-Section Location (XS(I), ~i)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YD, ft HSL)

D~STREAM REACH NUMBER: 7

15.790

1133.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hini~um Distance Between Interpolated Cross-Sections (DXH, mi) .300

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff •.,1) BS(K,J) CH(K, J) BSS(K,J) BSL<K, J) CHL<K, J) BSR(K, J) CHR(K, J) SNC(K,D

MSU (ft) (ft) (ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1131.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1132.00 2900.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1134.00 5500.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1136.00 8100.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1138.00 9050.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1140.00 10000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1142.00 11000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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~ROSS-SECTION NUMBER : 8

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YD, ft HSl)

D~STREPtI REACH NUMBER: 8

16.880

1120.400

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hinimum Distance Between Interpolated Cross-Sections (DXH, mi) .300

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right FICM Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n CoefLel) BS(K, J) CH(K,J) BSS(K,I) BSL<K,I) CHL<K,J) BSR(K, }) CHR(K, I) SNC(K, I)

SU (ft) (ft) (ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1119.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1120.00 6950.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1122.00 8600.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1124.00 10250.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1126.00 11575.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1128.00 12900.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1130.00 14100.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•



BOSS DAHBRK version 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NIJiBER : FILE: SBNTH4.DBK

.ROSS-SECTlON NIJiBER: 9
--------------------------

Cross-Section Location (XS(I), mil

Flooding Elevation (FST6(Il, ft HSL)

Initial Water Surface Elevation (YO, ft HSL)

D~STREAH REACH NIJiBER: 9
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17.750

1112.200

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXH, mil .160

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Hanning Sinuosity
Width n Width Width n Width n Coeff.

~~~;~- !~~~~~~-- ::::~~~-- !~!~:~~~- !~~~:~~~- ::~::~~~- ~~~~:~~~- :::::~~~- :::::~~~-
1111.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1112.00 6880.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1114.00 8185.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1116.00 9490.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1118.00 10725.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1120.00 11960.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1124.00 13920.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECT!~ NUMBER: 10 HOUSE ELE.= 1110(+or-)

Cross-Section Location (XS(!), mi)

. Flooding Elevation (FSTG<!), ft MSL)

Initial Water Surface Elevation (YD, ft MSL)

D~STREFi'1 REACH NUMBER: 10

18.550

1105.000

.000

Reach Contract ion-Expansion Coeff ic ient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXH, mi) .245

CROSS-SECT!~ and REACH DESCRIPTl~ :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right FICM Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff..1) BS(K,J) CM(K,J) BSS(K,l) BSUK,l) CMUK,1) BSR(K,J) CMR(K,l) SNC(K, I)

SU (f t) <ft) (ft ) ( ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1103.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1104.00 3920.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1106.00 5145.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1108.00 6370.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1112.00 8690.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1116.00 11280.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1120.00 13160.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NlJ1BER : FILE: SINTH4.DBK

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YD, ft HSL)

DlJI1STREAH REACH NlJ1BER: 11

PAGE 17

2/15/1991

19.040

1100.900

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXM, mj) .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right FI~ Path
Top Hann i ng Top Top Hann in9 Top Hann ing Si nuosi ty
Width n Width Width n .Width n CoefL

•

1) BS(K,I) CH(K,I) BSS(K,I) BSL(K,I) CHL(K,I) BSR(K,I) CHR(K,!) SNC(K,!)
SD (ft) (ft) (ft) (ft)

------- --------- --------- --------- --------- --------- --------- --------- ---------
1099.00 2.0 .0500 .0 .0 .0000 .0 .0000· 1.0000
1100.00 3360.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1102.00 4820.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1104.00 6280.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1106.00 7580.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1108.00 8880.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1112.00 11060.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTION NUMBER: 12 HOUSE ELE.= 1104-06(+or-)

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YD, ft HSL)

DOWNSTREAM REACH NUMBER: 12

19.520

1094.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Flt:M Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff •.,1) BS(K,l) CM(K,l) BSS(K,D BSUK,D CMUK,D BSR(K,D CMR(K,l) SNC(K,l)

MSU (ft) (ft) (ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1091.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1092.00 1870.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1094,00 2345.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1096.00 2820.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1098.00 4110.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1100.00 5400.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1104.00 7350.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTION NUMBER: 13
--------------------------

Cross-Section Location (XS(l), mi)

Flooding Elevation (FSTG(I), ft MSl)

lnitial Water Surface Elevation (YO, ft MSl)

O~STREAH REACH NUMBER: 13
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20.050

1089.800

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXN, mi) .170

CROSS-SECT1ON and REACH OESCR1PT1ON :
-------------------------------------

Elevation Channel Channel Storage left left Right Right FIN Path
Top Hanning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff .

.,I) BS(K,J) CH(K,J) BSS(K,J) BSL<K,l) CHL<K, J) BSR(K,I) CHR(K, I) SNC(K, I)
MSU (ft) (ft) (ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1087.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1088.00 1750.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1090.00 2535.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1092.00 3320.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1096.00 4200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1100.09 6100.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1104.00 12650.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTI~ NUMBER: 14

Cross-Section location (XSW, llli)

Flooding Elevation (FSTG(!), ft MSl)

Initial Water Surface Elevation (YO, ft MSl)

Ocu-lSTREAM REACH NUMBER: 14
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20.730

1082.200

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Oistance Between Interpolated Cross-Sections (DXH, mi) .300

CROSS-SECTl~ and REACH DESCRIPTl~ :
-------------------------------------

Elevation Channel Channel Storage left left Right Right Fl~ Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff •.D BS(K, J) CM(K, J) BSS(K ,I) BSL<K, J) CML<K,D BSR(K,J) CMR(K,J) SNC(K,J)

SU (ft) (ft) ( ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1079.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1080.00 1300.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1082.00 1765.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1084.00 2230.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1086.00 2465.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1088.00 2700.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1092.00 4200.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECTI~ NUMBER: 15

--------------------------

Cross-Section Location (XS(I), mi)

. Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSL)

D~STREAN REACH NUMBER: 15
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21.390

1074.800

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance 8et~een Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTI~ and REACH DESCRIPTI~ :

Elevation Channel Channel Storage Left Left Right Right Fl~ Path
Top Manning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n CoeH .

•

,1) BS(K,I) CH(K,I) BSS(K,I) BSL(K,I) CHL(K,I) BSR(K,I) CHR(K,I) SHC(K,I)
SU(ft) (ft) (ft) (ft)

------ --------- --------- --------- --------- --------- --------- --------- ---------
1071.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1072.00 B30.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1074.00 1040.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1076.00 1250.0 .0400 .0 .0 .0000 .0 .0000 1.0000
10BO.00 IB20.0 .0400 .0 .0 .0000 .0 .0000 1.0000
10B4.00 2720.0 .0400 .0 .0 .0000 .0 .0000 1.0000
10B8.00 6720.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTI~ NlJ'1BER: 16

Cross-Section Location (XS(]), mi)

Flooding Ele~ation (FSTG(]), ft MSL)

Initial Water Surface Ele~ation (YO, ft MSL)

D~STREAH REACH NlJ'1BER: 16
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22.710

1063.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECT]~~ and REACH OESCRIPT]~ :
-------------------------------------

Ele~ation Channel Channel Storage Left Left Right Right FI~ Path
Top Hanning Top Top Hanning Top Hanning Sinuosi ty
Width n Width Width n Width n Coeff •.l> BS(K,J) CH(K,I> BSS(K,l) BSUK,l> CHUK, I> BSR(K,l> CHR(K, l> SNC(K, J)

HSL> ( ft) (ft) (ft) ( ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1059.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1060.00 690.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1062.00 1140.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1064.00 4760.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1066.00 5225.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1068.00 5690.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1072.00 7540.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECT! (J4 NltIBER: 17

--------------------------

Cross-Section location (XS(I), mi)

Flooding Elevation (FSTG(I), ft NSl)

Initial Water Surface Elevation (YD, ft NSL)

D~STREAM REACH NltIBER: 17
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23.690

1053.300

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXN, mi) .100

CROSS-SECTI(J4 and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Nanning Top Nanning Sinuosity
Width n Width Width n Width n CoeH .

•

!) BS(K,!) CN(K,!) BSS(K,!) BSL(K,!) CNL(K,!) BSR(K,I) CNR(K,!) SNC(K,!)
SU (it) (it) (it) (it)

------ --------- --------- --------- --------- --------- --------- --------- ---------
1049.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1050.00 200.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1052.00 925.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1054.00 1275.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1058.00 3650.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1062.00 5960.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1066.00 7520.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTION NUMBER: 18 HOUSE ELE.=1051-58(+or-)

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

DOWNSTREAM REACH NUMBER: 18

24.160

1048.200

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right FllM Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff •eI> BS(K,I> CM(K,D BSS(K,I> BSL<K, l) CML<K,I> BSR(K,l) CMR(K,I> SNC(K,I>

SU (ft) (ft) (ft) (ft>
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1044.00 40.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1046.00 500.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1048.00 980.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1050.00 1235.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1052.00 1490.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1056.00 4860.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1060.00 6290.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTI ON NLtlBER: 19

Cross-Section Location (XS(I), mil

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

D~STREAH REACH NLtlBER: 19
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25.540

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTI~~ and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n lA idth Width n Width n Coeff •.,1) BS(K,I) CH(I(,I) BSS(K,I) BSUK, I) CHUK,J) BSR(K,1) CHR(K,1) SNC(K, I)

MSU (ft) (ft) (ft) ( ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1026.00 20.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1028.00 60.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1030.00 260.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1032.00 915.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1034.00 1570.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1038.00 2110.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1044.00 3020.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECT!~ Nlt1BER: 20

Cross-Section Location (XS(!), mi)

. Flooding Elevation (FSTG(l), ft HSU

Initial Water Surface Elevation (YD, ft HSL)

DlUiSTREAM REACH Nlt1BER: 20
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26.690

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Hinimum Distance Between Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTI~ and REACH DESCRIPTI~ :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Fll»l Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff .el) BS(K,I) CH(K,I) BSS(K,l) BSL<K,I) CHL<K,1) BSR(K,l) CHR(K, 1) SNC(K,I)

SU (ftl Ut) (f t> (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1004.00 50.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1008.00 280.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1012.00 960.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1014.00 1030.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1016.00 1100.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1020.00 2000.0 .0400 600.0 .0 .0000 .0 .0000 1.0000
1024.00 2100.0 .0400 1700.0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTI~ NUMBER: 21

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YD, ft HSL)

D~STREAM REACH NUMBER: 21
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27.570

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

MInimum Distance Between Interpolated Cross-Sections (OXM, mi) .200

CROSS-SECTI~ and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff •eI) BS(K,I) CH(K,I) BSS(K,I) BSUK,I) CHUK,I) BSR(K,l) CHR(K ,I) SNC(K, I)

SL> (ft) (ft) (ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

992.00 270.0 .0500 .0 .0 .0000 .0 .0000 1.0000
994.00 370.0 .0500 .0 .0 .0000 .0 .0000 1.0000
996.00 470.0 .0500 .0 .0 .0000 .0 .0000 1.0000
998.00 755.0 .0500 .0 .0 .0000 .0 .0000 1.0000

1000.00 1040.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1004.00 1300.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1008.00 1900.0 .0400 1600.0 .0 .0000 .0 .0000 1.0000
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.ROSS-SECT!ON NUHBER: 22

Cross-Section location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YD, ft MSl)

D~STREAH REACH NUHBER: 22
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28.750

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTION and REACH DESCRIPTION :
-------------------------------------

Elevation Channel Channel Storage Left left Right Right FlCM Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff ..1) BS(K,1) CH(K,J) BSS(K,J) BSL<K,l) CHL<K, J) BSR(K,J) CHR(K,J) SNC(K,J)

SU (ft) (ft) (ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

972.00 120.0 .0500 .0 .0 .0000 .0 .0000 1.0000
974.00 300.0 .0500 .0 .0 .0000 .0 .0000 1.0000
976.00 475.0 .0500 .0 .0 .0000 .0 .0000 1.0000
978.00 940.0 .0500 .0 .0 .0000 .0 .0000 1.0000
980.00 1400.0 .0500 .0 .0 .0000 .0 .0000 1.0000
984.00 2600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
988.00 2700.0 .0400 7100.0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTI~ NltIBER: 23 HUllEN WEll(FOUNDATI~S)

Cross-Section location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YD, ft HSl)

D~STREAH REACH NltIBER: 23

29.620

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTI~ and REACH DESCRIPTIa~ :
-------------------------------------

Elevation Channel Channel Storage Left left Right Right FI~ Path
Top Hanning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n CoeH.eI> BS(K,I> CH(K,I> BSS(K,I> BSL<K,I> CHL<K, I> BSR(K, D CHR(K,J) SNC(K, I>

SU (ft) (ft) (ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- ---------

956.00 210.0 .0500 .0 .0 .0000 .0 .0000 1.0000
958.00 750.0 .0500 .0 .0 .0000 .0 .0000 1.0000
960.00 1200.0 .0500 .0 .0 .0000 .0 .0000 1.0000
964.00 2000.0 ..0400 .0 .0 .0000 .0 .0000 1.0000
966.00 2200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
968.00 2400.0 .0400 4490.0 .0 .0000 .0 .0000 1.0000
972.00 2500.0 .0400 5620.0 .0 .0000 .0 .0000 1.0000

•
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.ROSS-SECTl~ NUMBER: 24

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSl)

CROSS-SECTI~ DESCRIPTION :

PAGE 30
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30.100

.000

.000

Elevation Channel
Top
Width

HS(K,I) BS(K,I)
(ft HSU (ft)

Storage
Top
Width
BSS(K,l)
( ft)

Left
Top
Width
BSUK,l)
(ft)

Right
Top
Width
BSR(K,D
(ft)

948.00 100.0 .0 .0 .0
950.00 350.0 .0 .0 .0
952.00 600.0 .0 .0 .0
956.00 3870.0 .0 .0 .0
960.00 4100.0 .0 .0 .0• 964.00 4200.0 .0 .0 .0
968.00 4350.0 .0 .0 .0

•
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•

•

•

WARNING: At cross-section reach 17 the distance between
interpolated cross-sections (DXH) should be changed
to .052 due to expansion/contraction criteria

WARNING: At cross-section reach 19 the distance between
interpolated cross-sections (DXH) should be changed
to .077 due to expansion/contraction criteria

PAGE 31



BOSS DAHBRK version 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NUMBER : FILE: SBNTH4.DBK

•
ST~CE BETWEEN INTERPOLATED CROSS-SECTl~S

DXH) T~T WILL BE USED IN C1J1PUTATl~S :

DOlIIn Interp.
Streall Cross
Reach Sect ion
Number Distance
1=1 ,NS1 DXH(I)

(mi)
--------- ---------

I 101.0000
2 .1000
3 .1000
4 .1000
5 .3000
6 .3000
7 .3000
8 .3000
9 .1600

10 .2450
11 .1000
12 .2000
13 .1700

• 14 .3000
15 .2000
16 .1000
17 .1000
18 .1000
19 .1000
20 .2000
21 .2000
22 .1000
23 .1000

Total number of cross-sections (original+interpolated)

Maximum number of cross-sections allOl11ed

•
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eUT DATA SI.ttV%RY :
-----------------

CROSS-SECTION and REACH SI.ttV%RY :
---------------------------------

Cross Cross Bottom Reach Reach Reach
Sect ion Sect ion Elevation Number Length Slope
Number Locat ion

(mj) (ft HSU (mj) (ft/mj)
--------- --------- --------- --------- --------- ---------

1 13.530 1182.500
2 13.560 1181.500 1 .030 33.333
3 14.010 1174.000 2 .450 16.667
4 14.410 1163.000 3 .400 27.500
5 14.870 1152.000 4 .460 23.913
6 15.330 1142.000 5 .460 21.739
7 15.790 1131.000 6 .460 23.913
8 16.880 1119.000 7 1.090 11.009
9 17.750 1111.000 8 .870 9.195

10 18.550 1103.000 9 .800 10.000
11 19.040 1099.000 10 .490 8.163
12 19.520 1091.000 11 .480 16.667
13 20.050 1087.000 12 .530 7.547

• 14 20.730 1079.000 13 .680 11.765
15 21.390 1071.000 14 .660 12.121
16 22.710 1059.000 15 1.320 9.091
17 23.690 1049.000 16 .980 10.204
18 24.160 1044.000 17 .470 10.638
19 25.540 1026.000 18 1.380 13.043
20 26.690 1004.000 19 1.150 19.130
21 27.570 992.000 20 .880 13.636
22 28.750 972.000 21 1.180 16.949
23 29.620 956.000 22 .870 18.391
24 30.100 948.000 23 .480 16.667

•
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~~~~~:~-~~~~~~:_~~~::=::~~~~:_:

Dam! Revised
Bridge Cross

Section
Number

Number of Intermediate Cross-Sections (NN(NS»

Number of Time Steps (NNU)

•

•
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~NITIAL CONDITIONS TABLE :
- -------------------------

Cross Cross Normal Normal Critical Cr i t icaI Froude Iteration Iteration
Sect ion Sect i on Fl~ Fl~ Fl~ Fl~ Indicator Count for Count for
Number Locat ion Water Depth Water Depth (0 =sub) Computing Computing

Elevation Elevation (1 =sup) Nrml Dpth Crtl Dpth
XI 'r'N DEPN YC DEPC IFR ITN ITC
(mi) (ft NSU ( ft) (ft NSU (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
1 13.530 1184.05 1.55 1183.52 1.02 0 10 10
2 13.560 1183.06 1.56 1182.48 .98 0 10 10
3 13.673 1181.19 1.57 1180.62 .99 0 10 10
4 13.785 1179.34 1.59 1178.77 1.02 0 10 10
5 13.898 1177.49 1.61 1176.92 1.05 0 10 10
6 14.010 1175.47 1.47 1175.07 1.07 0 10 10
7 14.110 1172.85 1.60 1172.32 1.07 0 10 10
8 14.210 1170.09 1.59 1169.56 1.06 0 10 10
9 14.310 1167.34 1.59 1166.81 1.06 0 10 10

10 14.410 1164.63 1.63 1164.06 1.06 0 10 10
11 14.525 1161.75 1.50 1161.22 .97 0 10 10
12 14.640 1158.89 1.39 1158.41 .91 0 10 10
13 14.755 1156.07 1.32 1155.60 .85 0 10 10
14 14.870 1153.19 1.19 1152.81 .81 0 10 10
15 15.330 1143.15 1.15 1142.75 .75 0 10 10

• 16 15.790 1132.24 1.24 1131.69 .69 0 10 10
17 16.153 1128.08 1.08 1127.60 .60 0 10 10
18 16.517 1123.98 .98 1123.53 .53 0 10 10
19 16.880 1119.94 .94 1119.49 .49 0 10 10
20 17.315 1115.94 .94 1115.49 .49 0 10 10
21 17.750 1111.93 .93 1111.49 .49 0 10 10
22 17.910 1110.36 .96 1109.91 .51 0 10 10
23 18.070 1108.79 .99 1108.33 .53 0 10 10
24 18.230 1107.23 1.03 1106.75 .55 0 10 10
25 18.390 1105.67 1.07 1105.18 .58 0 10 10
26 18.550 1104.17 1.17 1103.61 .61 0 10 10
27 18.795 1102.19 1.19 1101.64 .64 0 10 10
28 19.040 1100.09 1.09 1099.65 .65 0 10 10
29 19.160 1098.14 1.14 1097.68 .68 0 10 10
30 19.280 1096.19 1.19 1095.72 .72 0 10 10
31 19.400 1094.25 1.25 1093.77 .77 0 10 10
32 19.520 1092.57 1.57 1091.82 .82 0 10 10
33 19.785 1090.59 1.59 1089.83 .83 0 10 10
34 20.050 1088.49 1.49 1087.84 .84 0 10 10
35 20.220 1086.52 1.52 1085.87 .87 0 10 10
36 20.390 1084.56 1.56 1083.90 .90 0 10 10
37 20.560 1082.61 1.61 1081.92 .92 0 10 10
38 20.730 1080.66 1.66 1079.96 .96 0 10 10
39 21.060 1076.79 1.79 1076.03 1.03 0 10 10
40 21.390 1073.13 2.13 1072.12 1.12 0 10 10
41 21.610 1071.16 2.16 1070.14 1.14 0 10 10

• 42 21.830 1069.20 2.20 1068.16 1.16 0 10 10
43 22.050 1067.22 2.22 1066.16 1.16 0 10 10
44 22.270 1065.26 2.26 1064.18 1.18 0 10 10
45 22.490 1063.29 2.29 1062.19 1.19 0 10 10
46 22.710 1061.25 2.25 1060.21 1.21 0 10 10
47 22.819 1060.22 2.33 1059.14 1.25 0 10 10
48 22.928 1059.20 2.42 1058.07 1.30 0 10 10
49 23.037 1058.18 2.51 1057.02 1.35 0 10 10
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-' Cross NomaI Normal Critical Cr it ica1 Froude Iteration Iteration
ion Section Flll\Il Flll\ll Flll\Il Flll\ll Indicator Count for Count for
er Locat ion Water Depth Water Depth (0 =sub) Computing Computing

Elevation Elevat ion (1 =sup) Nrml Dpth Crtl Dpth
Xl 'iN DEPN YC DEPC IFR lIN ITC
(mi) (ft MSD ( ft) (ft MSU (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
50 23.146 1057.16 2.60 1055.98 1.42 0 10 10
51 23.254 1056.16 2.71 1054.94 1.49 0 10 10
52 23.363 1055.16 2.82 1053.92 1.58 0 10 10
53 23.472 1054.16 2.93 1052.91 1.69 0 10 10
54 23.581 1053.17 3.06 1051. 91 1.80 0 10 10
55 23.690 1052.15 3.15 1050.93 1.93 0 10 10
56 23.807 1050.95 3.20 1049.67 1.92 0 10 10
57 23.925 1049.70 3.20 1048.36 1.86 0 10 10
58 24.042 1048.42 3.17 1047.05 1.80 0 10 10
59 24.160 1046.99 2.99 1045.74 1.74 0 10 10
60 24.266 1045.70 3.08 1044.41 1.79 0 10 10
61 24.372 1044.41 3.18 1043.09 1.86 0 10 10
62 24.478 1043.12 3.27 1041.75 1.90 0 10 10
63 24.585 1041.84 3.38 1040.45 1.99 0 10 10
64 24.691 1040.59 3.51 1039.15 2.07 0 10 10
65 24.797 1039.34 3.64 1037.85 2.16 0 10 10
66 24.903 1038.12 3.81 1036.58 2.28 0 10 10
67 25.009 1036.92 4.00 1035.34 2.41 0 10 10

• 68 25.115 1035.76 4.22 1034.13 2.59 0 10 10
69 25.222 1034.63 4.48 1032.94 2.78 0 10 10
70 25.328 1033.53 4.76 1031.80 3.03 0 10 10
71 25.434 1032.43 5.05 1030.74 3.35 0 10 10
72 25.540 1031.09 5.09 1029.75 3.75 0 10 10
73 25.645 1029.21 5.21 1027.61 3.61 0 10 10
74 25.749 1027.07 5.07 1025.51 3.51 0 10 10
75 25.854 1024.90 4.90 1023.40 3.40 0 10 10
76 25.958 1022.84 4.84 1021.26 3.26 0 10 10
77 26.063 1020.77 4.77 1019.09 3.09 0 10 10
78 26.167 1018.73 4.73 1016.94 2.94 0 10 10
79 26.272 1016.66 4.66 1014.85 2.85 0 10 10
80 26.376 1014.61 4.61 1012.76 2.76 0 10 10
81 26.481 1012.54 4.54 1010.69 2.69 0 10 10
82 26.585 1010.42 4.42 1008.64 2.64 0 10 10
83 26.690 1008.68 4.68 1006.59 2.59 0 10 10
84 26.910 1004.96 3.96 1003.05 2.05 0 10 10
85 27.130 1001.42 3.42 999.68 1.68 0 10 10
86 27.350 998.01 3.01 996.44 1.44 0 10 10
87 27.570 994.51 2.51 993.26 1.26 0 10 10
88 27.806 990.63 2.63 989.35 1.35 0 10 10
89 28.042 986.76 2.76 985.45 1.45 0 10 10
90 28.278 982.90 2.90 981.54 1.54 0 10 10
91 28.514 979.04 3.04 977.66 1.66 0 10 10
92 28.750 975.13 3.13 973.79 1.79 0 10 10
93 28.859 972.91 2.91 971.66 1.66 0 10 10

• 94 28.967 970.74 2.74 969.57 1.57 0 10 10
95 29.076 968.60 2.60 967.48 L48 0 10 10
96 29.185 966.48 2.48 965.41 1.41 0 10 10
97 29.294 964.38 2.38 963.35 1.35 0 10 10
98 29.402 962.29 2.29 961.29 1.29 0 10 10
99 29.511 960.21 2.21 959.24 1.24 0 10 10
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.~on
Number

Cross
Section
Location

XI
(mi)

NormaI Norma I
FI0\Il FI1M

Water Depth
EI evat ion
YN DEPN
(ft HSU (ft)

Critical Critical
FI0\Il FI1M

Water Depth
Elevation
YC DEPC
(ft HSU (ft)

Froude Iteration Iteration
Indicator Count for Count for
(0 =sub) Computing Computing
(1 =sup) Nrml Dpth Crtl Dpth
IFR ITN ITC

--------- --------- --------- --------- --------- --------- --------- --------- ---------
100 29.620 958.20 2.20 957.20 1.20 0 10 10
101 29.740 956.33 2.33 955.29 1.29 0 10 10
102 29.860 954.52 2.52 953.42 1.42 0 10 10
103 29.980 952.77 2.77 951.57 1.57 0 10 10
104 30.100 951.10 3.10 949.79 1.79 0 10 10

•

•
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.~RY OF INITIAL DllHSTREfiI BOltiDARY C~DITICtiS :

Cross-section Number at D~nstream End of Hodel (IN)
Initial Water Surface Elev. at D~nstream End (YNN, ft MSl)
Initial Fl~ Depth at D~nstream End (DEP, ft)

COMPUTED STEP BACKWATER TABLE :
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104
951.096

3.096

Cross
Sect ion
Number

Cross Fl~

Sect ion
locat ion

X GIL
(mi) (cfs)

Backwater Backwater Iteration
Water Water Count for
Surface Depth Computing
Elevation Back~ater

YIL DEP ITB
(ft HSU (ft)

•

•

103 29.980
102 29.860
101 29.740

2315.0 952.915
2315.0 954.600
2315.0 956.395

2.915
2.600
2.395

4
4
4
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• Cross Cross Flow Backwater Backwater Iteration
Sect ion Section Water Water Count for
NUIIlber Locat ion Surface Depth COIIput in9

Elevation Backwater
X GIL YIL DEP ITB
(II i) (cfs) (ft HSU (ft)

--------- --------- -------------- --------- --------- ---------
100 29.620 2315.0 958.232 2.232 4
99 29.511 2315.0 960.153 2.153 4
98 29.402 2315.0 962.291 2.291 4
97 29.294 2315.0 964.350 2.350 4
96 29.185 2315.0 966.458 2.458 4
95 29.076 2315.0 968.567 2.567 4
94 28.967 2315.0 970.702 2.702 4
93 28.859 2315.0 972.861 2.861 4
92 28.750 2315.0 975.058 3.058 4
91 28.514 2315.0 979.160 3.160 4
90 28.278 2315.0 982.891 2.891 4
89 28.042 2315.0 986.807 2.807 3
88 27.806 2315.0 990.646 2.646 3
87 27.570 2315.0 994.536 2.536 3
86 27.350 2315.0 997.948 2.948 4
85 27.130 2315.0 1001.280 3.280 4
84 26.910 2315.0 1004.779 3.779 4

• 83 26.690 2315.0 1008.429 4.430 4
82 26.585 2315.0 1010.365 4.365 4
81 26.481 2315.0 1012.489 4.489 4
80 26.376 .2315.0 1014.578 4.578 4
79 26.272 2315.0 1016.647 4.647 4
78 26.167 2315.0 1018.706 4.706 4
77 26.063 2315.0 1020.759 4.759 4
76 25.958 2315.0 1022.812 4.812 4
75 25.854 2315.0 1024.871 4.871 4
74 25.749 2315.0 1026.991 4.991 5
73 25.645 2315.0 1029.171 5.171 4
72 25.540 2315.0 1031.272 5.272 4
71 25.434 2315.0 1032.582 5.197 5
70 25.328 2315.0 1033.676 4.906 4
69 25.222 2315.0 1034.785 4.631 4
68 25.115 2315.0 1035.907 4.369 4
67 25.009 2315.0 1037.052 4.129 4
66 24.903 2315.0 1038.233 3.925 4
65 24.797 2315.0 1039.435 3.743 4
64 24.691 '1315.0 1040.665 3.588 4
63 24.585 2315.0 1041.914 3.452 4
62 24.478 2315.0 1043.178 3.332 4
61 24.372 2315.0 1044.455 3.224 4
60 24.266 2315.0 1045.742 3.127 4
59 24.160 2315.0 1047.039 3.039 4
58 24.042 2315.0 1048.408 3.158 4
57 23.925 2315.0 1049.694 3.194 4

• 56 23.807 2315.0 1050.956 3.206 4
55 23.690 2315.0 1052.165 3.165 4
54 23.581 2315.0 1053.230 3.119 4
53 23.472 2315.0 1054.230 3.007 5
52 23.363 2315.0 1055.223 2.890 5
51 23.254 2315.0 1056.220 2.776 5
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• Cross Cross Flow Backwater Backwater Iteration
Sect ion Section Water Water Count for
Number Location Surface Depth Computing

Elevation Backwater
X GIL YIL OEP ITS
(IIi) (cfs) (ft MSU (ft)

--------- --------- -------------- --------- --------- ---------
50 23.146 2315.0 1057.223 2.667 5
49 23.037 2315.0 1058.232 2.565 5
48 22.928 2315.0 1059.247 2.469 5
47 22.S19 2315.0 1060.269 2.3BO 5
46 22.710 2315.0 1061.298 2.298 5
45 22.490 2315.0 1063.305 2.305 4
44 22.270 2315.0 1065.260 2.260 4
43 22.050- 2315.0 1067.235 2.235 4
42 21.830 2315.0 1069.203 2.203 4
41 21.610 2315.0 1071.173 2.173 3
40 21.390 2315.0 1073.146 2.146 4
39 21.060 2315.0 1076.767 1.767 3
38 20.730 2315.0 1080.698 1.698 3
37 20.560 2315.0 1082.611 1.611 4
36 20.390 2315.0 1084.575 1.575 4
35 20.220 2315.0 1086.523 1.523 4
34 20.050 2315.0 10S8.486 1.486 4
33 19.785 2315.0 1090.667 1.667 4

• 32 19.520 2315.0 1092.538 1.53S 4
31 19.400 2315.0 1094.177 1.177 4
30 19.280 2315.0 1096.246 1.246 4
29 19.160 2315.0 1098.111 1.111 4
28 19.040 2315.0 1100.113 1.113 4
27 18.795 2315.0 1102.281 1.281 5
26 18.550 2315.0 1104.125 1.125 4
25 18.390 2315.0 1105.688 1.08S 4
24 18.230 2315.0 1107.234 1.034 4
23 18.070 2315.0 1108.806 1.006 4
22 17.910 2315.0 1110.365 .964 4
21 17.750 2315.0 1111.935 .935 4
20 17.315 2315.0 1115.951 .951 4
19 16.8S0 2315.0 1119.935 .935 4
18 16.517 2315.0 1123.957 .957 3
17 16.153 2315.0 1128.102 1.102 4
16 15.790 2315.0 1132.207 1.207 4
15 15.330 2315.0 1143.010 1.010 4
14 14.870 __2315.0 1153.441 1.441 4
13 14.755 2315.0 1155.896 1.146 4
12 14.640 2315.0 1159.015 1.515 4
11 14.525 2315.0 1161.632 1.382 4
10 14.410 2315.0 1164.688 1.688 4
9 14.310 2315.0 1167.264 1.514 4
8 14.210 2315.0 1170.147 1.647 4
7 14.110 2315.0 1172.819 1.569 4

• 6 14.010 2315.0 1175.635 1.635 4
5 13.898 2315.0 1177.487 1.612 4
4 13.785 2315.0 1179.343 1.593 4
3 13.673 2315.0 1181.201 1.576 4
2 13.560 2315.0 1183.061 1.561 4

13.530 2315.0 1192.000 9.500 0



BOSS DAHBRK version 2.00 PAGE 41
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NUMBER: FILE: S~H4.DBK 2/15/1991

• Interp. Water In it ial
Cross Elevation Fl(),ll
Sec t ion
I Ylm OD1(1)

(ft HSU (cfs)
--------- --------- ---------------

1 1192.00 2315.0
2 1183.06 2315.0
3 1181.20 2315.0
4 1179.34 2315.0
5 1177.49 2315.0
6 1175.64 2315.0
7 1172.82 2315.0
8 1170.15 2315.0
9 1167.26 2315.0

10 1164.69 2315.0
11 1161.63 2315.0
12 1159.02 2315.0
13 1155.90 2315.0
14 1153.44 2315.0
15 1143.01 2315.0
16 1132.21 2315.0
17 1128.10 2315.0
18 1123.96 2315.0

• 19 1119.94 2315.0
20 1115.95 2315.0
21 1111.94 2315.0
22 1110.36 2315.0
23 110B.81 2315.0
24 1107.23 2315.0
25 1105.69 2315.0
26 1104.12 2315.0
27 1102.28 2315.0
28 1100.11 2315.0
29 1098.11 2315.0
30 1096.25 2315.0
31 1094.18 2315.0
32 1092.54 2315.0
33 1090.67 2315.0
34 108B.49 2315.0
35 1086.52 2315.0
36 1084.57 2315.0
37 1082.61 2315.0
38 1080.70 2315.0
39 1076.77 2315.0
40 1073.15 2315.0
41 1071.17 2315.0
42 1069.20 2315.0
43 1067.24 2315.0
44 1065.26 2315.0

• 45 1063.31 2315.0
46 1061.30 2315.0
47 1060.27 2315.0
48 1059.25 2315.0
49 1058.23 2315.0
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• Interp. Water Initial
Cross Elevation FIlM
Sect ion
I YHD GDHD

(ft MSU (cfs)

--------- --------- ---------------
50 1057.22 2315.0
51 1056.22 2315.0
52 1055.22 2315.0
53 1054,23 2315.0
54 1053.23 2315.0
55 1052.17 2315.0
56 1050.96 2315.0
57 1049.69 2315.0
58 1048.41 2315.0
59 1047.04 2315.0
60 1045.74 2315.0
61 1044.45 2315.0
62 1043.18 2315.0
63 1041.91 2315.0
64 1040.66 2315.0
65 1039.44 2315.0
66 1038.23 2315.0
67 1037.05 2315.0
68 1035.91 2315.0

• 69 1034.79 2315.0
70 1033.68 2315.0
71 1032.58 2315.0
72 1031.27 2315.0
73 1029.17 2315.0
74 1026.99 2315.0
75 1024.87 2315.0
76 1022.81 2315.0
77 1020.76 2315.0
78 1018.71 2315.0
79 1016.65 2315.0
80 1014.58 2315.0
81 1012.49 2315.0
82 1010.37 2315.0
83 1008.43 2315.0
84 1004.78 2315.0
85 1001.28 2315.0
86 997.95 2315.0
87 994.54 "0 2315.0
88 990.65 2315.0
89 986.81 2315.0
90 982.89 2315.0
91 979.16 2315.0
92 975.06 2315.0
93 972.86 2315.0
94 970.70 2315.0

• 95 968.57 2315.0
96 966.46 2315.0
97 964.35 2315.0
98 962.29 2315.0
99 960.15 2315.0
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• Interp •
Cross
Section
I

Water Initial
Elevation FIlM

YI(I) 9DI(I)
(ft MSU (cfs)

•

•

100 958.23 2315.0
101 956.39 2315.0
102 954.60 2315.0
103 952.92 2315.0
104 951.10 2315.0
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~ OUTFLOW HYOROGRAPH TIME PARAMETERS :
~----------------------------------------

Time to Failure (TFH, hr)

Time to Start of Rising Limb of Hydrograph (TFO, hr)

Time to Peak (TP, hr)

Time Step Size (DTHI, hr)

•

•
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5.400

.000

.000

.200
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- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (TI) 3.2000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
Flow at Upstream End of Model (GU(l), cfs) 11172.33
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1191.38
Flow at Downstream End of Model (GU(N), cfs) 2325.96
Water Elevation at Downstream End of Hodel (YU(N), ft HSL) 951.24

River Water Flow Flow Channel Top Flow Hannings Contract/ Height Discharge Froude Depth
location Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including CoeH. In it ial FrOlll Channel
Storage Condition Reservoir Bottom

X(D Y V A B BT G*1000 CIt! FKC \oIAVHT DISV FRD DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1191.38 .50 22267. 4632. 4632. 11.172 .0400 .00 -.66 166.5 .0 8.9
14.110 1174.00 2.85 3241. 2182. 2182. 9.238 .0500 .00 1.19 .0 .4 2.8
14.755 1156.71 2.79 2861. 2499. 2499. 7.991 .0500 .00 .81 .0 .5 2.0
16.880 1120.11 .91 4270. 7044. 7044. 3.875 .0500 .00 .18 .0 .2 1.1

••390 1105.69 .87 2669. 4568. 4568. 2.334 .0500 .00 .00 .0 .2 1.1
9.400 1094.18 1.52 1528. 2307. 2307. 2.324 .0500 .00 .00 .0 .3 1.2

20.560 1082.61 1.43 1625. 1580. 1580. 2.323 .0500 .00 .00 .0 .2 1.6
22.050 1067.24 1.60 1448. 964. 964. 2.321 .0500 .00 .00 .0 .2 2.2
23.037 1058.23 1.63 1422. 951. 951. 2.318 .0500 .00 .00 .0 .2 2.6
23.690 1052.17 1.68 1382. 954. 954. 2.317 .0497 .00 .00 .0 .2 3.2
24.372 1044.46 1.99 1163. 700. 700. 2.317 .0500 .00 .00 .0 .3 3.2
25.009 1037.05 2.12 1095. 569. 569. 2.316 .0488 .00 .00 .0 .3 4.1
25.645 1029.17 2.54 912. 567. 567. 2.317 .0500 .00 .00 .0 .4 5.2
26.272 1016.65 2.85 813. 412. 412. 2.317 .0500 .00 .00 .0 .4 4.6
27.130 1001.28 2.81 824. 362. 362. 2.317 .0500 .00 .00 .0 .3 3.3
28.514 979.16 2.62 883. 407. 407. 2.317 .0500 .00 .00 .0 .3 3.2
29.294 964.35 2.38 972. 642. 642. 2.317 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.321 .0500 .00 .00 .0 .3 2.9

Haximum Froude Number (FROM) .49
Cross-Section of Maximum Froude Number (IFR) 15
Min ilium Froude Number (FRHr- .04
Cross-Section of Minimum Froude Number (IFM) 1

RESERVOIR OUTFLW INFORHATI~ :
-------------------------------

Dalt Iteration Elapsed Outflow Dam Breach Ta i114ater Breach Breach Flow Breach Flow Gateeon Count Time From Water Bottm Elevation Submer- Bottm Upstream Outf IQlrI Over And
Dam Surface Elevation gence Width Of Top Of Turbine

Number Elevation Correct • Dam Dam FIO\ll
I K TT 9(D H2 YB D SUB BB GU(I) GBRECH GMOP GOTHR

(hr) (cfs) (ft MSU (ft HSU (ft NSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 3.200 11172. 1191.38 1182.50 11B4.56 1.00 117.33 11172. 9901. O. 1271.
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• - - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (TI) 3.6000
. Time Step (DTH) .2000

Number of Iterations Required after Time Step Reduction (ITERR) 1
Flow at Upstream End of Model (QU(I), cfs) 11736.18
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1191.05
Flow at Downstream End of Model (QU(N), cfs) 2325.94
Water Elevation at Downstream End of Model (YU(N). ft MSL) 951.24

0

River Water Flow Flow Channel Top Flow Mannings Contract/ Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including CoefL In it ial Frco Chaone I
Storage Condition Reservoir BottOlll

X( I) Y V A B BT 9*1000 C!tt FKC WAVHT DISV FRD DEPTH
(mj) (ft MSU (ftls) (sq ft) <ft) (f1) (cfs) (ft) (acre-ft ) <ft)
--------- --------- --------- ----~---- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1191.05 .57 20769. 4517 . 4517. 11.736 .0400 .00 -.99 191.9 .0 8.5
14.110 1174.27 3.02 3843. 2359. 2359. 11 .615 .0499 .00 1.45 .0 .4 3.0
14.755 1156.94 2.95 3456. 2691. 2691. 10.188 .0500 .00 1.04 .0 .5 2.2
16.880 1120.22 1.01 5026. 7132. 7132. 5.067 .0500 .00 .28 .0 .2 1.2

.8.390 1105.69 .87 2668. 4568 • 4568. 2.333 .0500 .00 .00 .0 .2 1.1
9.400 1094.18 1.52 1529. 2307. 2307. 2.325 .0500 .00 .00 .0 .3 1.2

20.560 1082.61 1.43 1625. 1580. 1580. 2.323 .0500 .00 .00 .0 .2 1.6
22.050 1067.24 1.60 1448. 964. 964. 2.322 .0500 .00 .00 .0 .2 2.2
23.037 1058.23 1.63 1423. 951. 951. 2.320 .0500 .00 .00 .0 .2 2.6
23.690 1052.17 1.68 1383. 954. 954. 2.318 .0497 .00 .00 .0 .2 3.2
24.372 1044.46 1.99 1163. 700. 700. 2.317 .0500 .00 .00 .0 .3 3.2
25.009 1037.05 2.12 1095. 569. 569. 2.317 .0488 .00 .00 .0 .3 4.1
25.645 1029.17 2.54 912. 567. 567. 2.317 .0500 .00 .00 .0 .4 5.2
26.272 1016.65 2.85 813. 412. 412. 2.317 .0500 .00 .00 .0 .4 4.6
27.130 1001.28 2.81 824. 362. 362. 2.317 .0500 .00 .00 .0 .3 3.3
28.514 979.16 2.62 883. 407. 407. 2.317 .0500 .00 .00 .0 .3 3.2
29.294 964.35 2.38 972. 642. 642. 2.317 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.321 .0500 .00 .00 .0 .3 2.9

Maximum Froude Number (FROM) .50
Cross-Section of Maximum Froude Number <IFR) 15
Minimum Froude Number (F~)" .05
Cross-Section of Minimum Froude Number (IFH) 1

RESERVOIR OUTFLW INFOIMTI(}l :
-------------------------------

Dam Iteration Elapsed Outflow Dam Breach Tai l\llater Breach Breach Fl()l,ll Breach Flow Gate

.~on
Count Time Fron Water Botton Elevation Submer- Botton Upstream Outflow Over And

[lam Surface Elevation gence Width Of Top Of Turbine
Number Elevation Correct. [lam Dam Flow
I K TI Q( I) H2 YB [l SUB BB QU<I) QBRECH QOVTOP 90THR

(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

3.600 11736. 1191.05 1182.50 1184.64 1.00 132.00 11736. 10488. O. 1248.
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Time (TT) 4.0000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
Fl~ at Upstream End of Hodel (GU(1), cfs) 12108.19
Water Elevation at Upstream End of Hodel (YU(1), ft MSl) 1190.69
Fl~ at D~nstream End of Hodel (GU(N), cfs) 2325.98
Water Elevation at Downstream End of Model (YU(N), ft MSL) 951.24

River Water FI~ FICM Channel Top Fl(),ll Mannings Contractl Height Discharge Froude Depth
location Surface Velocity Area Top Width n Expansion Above Volume Number AbolJe

Ehvation Width Including Coeff • Init ial From Channel
Storage Condition Reservoir Bottom

xm Y V A B BT G*1000 CIt1 FKC WAVHT DISV FRD DEPTH
(mj) (ft HSU (ft/s) (sq ft) (ft) (ft) (cis) (ft> (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1190.69 .63 19152• 4390. 4390. 12.108 .0400 .00 -1.35 198.8 .1 8.2
14.110 1174.29 3.06 3902. 2367. 2367. 11.941 .0498 .00 1.48 .0 .4 3.0
14.755 1157.09 3.05 3869. 2817. 2817. 11.806 .0500 .00 1.19 .0 .5 2.3.,880 1120.33 1.10 5789. 7219. 7219. 6.364 .0500 .00 .39 .0 .2 1.3

.390 1105.70 .89 2709 • 4574. 4574. 2.399 .0500 .00 .01 .0 .2 1.1
9.400 1094.18 1.52 1531. 2307. 2307. 2.331 .0500 .00 .00 .0 .3 1.2

20.560 1082.61 1.43 1625. 1580. 1580. 2.324 .0500 .00 .00 .0 .2 1.6
22.050 1067.24 1.60 1449. 964. 964. 2.323 .0500 .00 .00 .0 .2 2.2
23.037 1058.23 1.63 1423. 951. 951. 2.322 .0500 .00 .00 .0 .2 2.6
23.690 1052.17 1.68 1383. 954. 954. 2.320 .0497 .00 .00 .0 .2 3.2
24.372 1044.46 1.99 1163. 700. 700. 2.319 .0500 .00 .00 .0 .3 3.2
25.009 1037.05 2.12 1095. 569. 569. 2.317 .0488 .00 .00 .0 .3 4.1
25.645 1029.17 2.54 912. 567. 567. 2.317 .0500 .00 .00 .0 .4 5.2
26.272 1016.65 2.85 813. 412. 412. 2.317 .0500 .00 .00 .0 .4 4.6
27.130 1001.28 2.81 824. 362. 362. 2.317 .0500 .00 .00 .0 .3 3.3
28.514 979.16 2.62 883. 407. 407. 2.317 .0500 .00 .00 .0 .3 3.2
29.294 964.35 2.38 972. 642. 642. 2.317 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.321 .0500 .00 .00 .0 .3 2.9

Maximum Froude Number (FROM) .50
Cross-Section of Maximum Froude Number (IFR) 15
Ii inimum Froude Number (FIf1)" .05
Cross-Section of Minimum Froude Number (IFN) 1

RESERVOIR OUTFLIXol INFO~TI~ :
-------------------------------

Dam Iteration Elapsed OutflCM Dam Breach Tailwater Breach Breach Fl~ Breach Fl~ Gate

.~on
Count Time From Water Bottom Elevation Submer- Bottm Upstream Ou tf I0\11 Over And

Dam Surface Elevation gence Width Of Top Of Turbine
Number Elevation Correct. Dam Dam Flow
I K n Q(l) H2 YB D SUB B8 9U(I) 98RECH 9MOP GOTHR

(hr) (cis) (ft MSU (ft MSU (ft MSU (ft) (cis) (cis) (cis) (cis)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

4.000 12108. 1190.69 1182.50 1184.69 1.00 146.67 12108. 10885. O. 1223.
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Time (TI) 4.4000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
Flow at Upstream End of Hodel (QU(!), cfs) 12285.19
Water Elevation at Upstream End of Hodel (YU(I)j ft HSL) 1190.29
Flow at Downstream End of Hodel (QU(N), cfs) 2326.05
Water Elevation at Downstream End of Hodel (YU(N), ft HSL) 951.24

River Water Flow Flow Channel Top Flow Hannings Contractl Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff • In it ial From Channel
Storage Condition Reservoir Bottom

X(I> Y V A B BT Q*1000 CIt1 FKC WAVHT DISlJ FRD DEPTH
(mi) (H HSU (His) (sq H) (H) (H) (cfs) (H) (acre-H) ( ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1190.29 •70 17442• 4251. 4251. 12.285 .0400 .00 -1.75 202.5 .1 7.8
14.110 1174.32 3.09 3955. 2374. 2374. 12.219 .0496 .00 1.50 .0 .4 3.1
14.755 1157.10 3.10 3893. 2824. 2824. 12.078 .0500 .00 1.20 .0 .5 2.3
16.880 1120.45 1.20 6708. 7324. 7324. 8.060 .0500 .00 .52 .0 .2 1.5

••390 1l05.79 •98 3111 • 4628. 4628. 3.052 .0500 .00 .10 .0 .2 1.2
9.400 1094.18 1.52 1534. 2308. 2308. 2.338 .0500 .00 .00 .0 .3 1.2

20.560 1082.61 1.43 1626. 1580. 1580. 2.326 .0500 .00 .00 .0 .2 1.6
22.050 1067.24 1.60 1449. 964. 964. 2.323 .0500 .00 .00 .0 .2 2.2
23.037 1058.24 1.63 1424. 952. 952. 2.322 .0500 .00 .00 .0 .2 2.6
23.690 1052.17 1.68 1384. 954. 954. 2.321 .0497 .00 .00 .0 .2 3 ?

.~

24.372 1044.46 1.99 1164. 700. 700. 2.320 .0500 .00 .00 .0 .3 3.2
25.009 1037.05 2.12 1095. 570. 570. 2.319 .0487 .00 .00 .0 .3 4.1
25.645 1029.17 2.54 912. 567. 567. 2.318 .0500 .00 .00 .0 .4 5.2
26.272 1016.65 2.85 813. 413. 413. 2.317 .0500 .00 .00 .0 .4 4.6
27.130 1001.28 2.81 824. 362. 362. 2.317 .0500 .00 .00 .0 .3 3.3
28.514 979.16 2.62 883. 407. 407. 2.317 .0500 .00 .00 .0 .3 3.2
29.294 964.35 2.38 972. 642. 642. 2.317 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.321 .0500 .00 .00 .0 .3 2.9

Maximum Froude Number (FROM) .52
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRHr- .06
Cross-Section of Hinimum Froude Number <IFM) 1

RESERVOIR OUTFLW INFORWlTION :
-------------------------------

Dam Iteration Elapsed Outflow Dam Breach Tai linter Breach Breach Flow Breach Flow Gate

.~on
Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow Over And

Dam Surface Elevation gence Width Of Top Of Turbin.e
Number Elevation Correct. Dam Dam Flow
I K TT Q( l) H2 YB D SUB BB QU(1) QBRECH QOVTOP QOTHR

(hr) (cfs) (ft HSU (ft MSU (ft HSU ( ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- -.-------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

4.400 12285. 1190.29 1182.50 1184.71 1.00 161.33 12285. 11089. O. 1196.
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Time (TI) 4.8000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
Flow at Upstream End of Model (OU(l), cfs) 12266.63
Water Elevation at Upstream End of Hodel (YU(l), ft HSL) 1189.86
Flow at Downstream End of Model (GU(N), cfs) 2326.06
Water Elevation at Downstream End of Hodel (YU(N), ft MSL) 951.24

River Water Flow Flow Channel Top Flow Mannings Contractl Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff. In it ial Frm Channel
Storage Condition Reservoir BoHoo

XU) Y V A B BT G*1000 cttI FKC WAVHT DISV FRD DEPTH
(mi) (ft HSU (ft/s) (sq ft) (fO (fO (c15) <10 (acre-ft) (fO
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1189.86 •78 15669. 4052. 4052 • 12.267 .0400 .00 -2.17 203.0 .1 7.4
14.110 1174.32 3.10 3969. 2376. 2376. 12.292 .0496 .00 1.50 .0 .4 3.1
14.755 1157.11 3.12 3939. 2838. 2838. 12.271 .0500 .00 1.22 .0 .5 2.4':,800 1120.61 1.32 7842. 7450. 7450. 10.321 .0500 .00 .67 .0 .2 1.6

.390 1105.97 1.14 3951. 4739. 4739. 4.514 .0500 .00 .28 .0 .2 1.4
9.400 1094.20 1.54 1578. 2315. 2315. 2.437 .0500 .00 .02 .0 .3 1.2

20.560 1082.62 1.43 1628. 1580. 1580. 2.330 .0500 .00 .00 .0 .2 1.6
22.050 1067.24 1.60 1449. 964. 964. 2.324 .0500 .00 .00 .0 .2 2.2
23.037 1058.24 1.63 1424. 952. 952. 2.323 .0500 .00 .00 .0 .2 2.6
23.690 1052.17 1.68 1384. 954. 954. 2.322 .0497 .00 .00 .0 .2 3.2
24.372 1044.46 1.99 1164. 700. 700. 2.321 .0500 .00 .00 .0 .3 3.2
25.009 1037.05 2.12 1096. 570. 570. 2.320 .0487 .00 .00 .0 .3 4.1
25.645 1029.17 2.54 913. 567. 567. 2.319 .0500 .00 .00 .0 .4 5.2
26.272 1016.65 2.85 813. 413. 413. 2.318 .0500 .00 .00 .0 .4 4.6
27.130 1001.28 2.81 824. 362. 362. 2.317 .0500 .00 .00 .0 .3 3.3
28.514 979.16 2.62 883. 407. 407. 2.317 .0500 .00 .00 .0 .3 3 ,

.~

29.294 964.35 2.38 972. 642. 642. 2.317 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.321 .0500 .00 .00 .0 .3 2.9

Haximum Froude Number (FROM) .52
Cross-Section of Haxim~ Froude ~ber (IFR) 15
Hinimum Froude Number (FRH)" .07
Cross-Section of Hinimum Froude Number (IFH) 1

RESERVOIR OUTFLW INFORHATI~ :
-------------------------------

6"
Iteration Elapsed Outflow Dam Breach Tailtllater Breach Breach Flow Breach Flow Gate
Count Time Frm Water Bottm Elevation Submer- BoUm Upstream OutflO\11 Over And

Dam Surface Elevation gence Width Of Top Of Turbine
Number Elevation Correct. Dam Dam FICM
1 K TT OW H2 YB D / SUB BB GU(1) GBRECH OMOP GOTHR

(hr) (cfs) (ft MSU (ft HSU (ft HSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

4.800 12267. 1189.86 1182.50 1184.71 1.00 176.00 12267. 11098. O. 1169.
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Time (Tn 5.2000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
Fl~ at Upstream End of Model (QU(I), cfs) 12054.93
Water Elevation at Upstream End of Model (YU(I), ft HSL) 1189.41
Fl~ at D~nstream End of Hodel (GU(N), cfs) 2326.10
Water Elevation at D~nstream End of Hodel (YU(N), ft HSL) 951.24

River Water Fl~ Flw Channel Top Flw Hannings Contractl Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Aboye Volulle Number Aboye

Elevation Width Including Coeff , Initial Frm Channel
Storage Condition Reservoir Bottm

X(J) Y V A B BT G*1000 CIt! FKC WAVHT DISV FRO DEPTH
(mj) (ft HSU (ft/s) (sq ft) (ft) (ft) (cfs) (fU (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1189.41 ,87 13910. 3724. 3724. 12.055 .0400 .00 -2.63 200.3 .1 6.9
14.110 1174.31 3,08 3945. 2373. 2373, 12.164 .0497 .00 1.49 .0 .4 3.1
14.755 1157.11 3.11 3935. 2837. 2837. 12.254 .0500 .00 1.22 .0 .5 2.4
16.880 1120.70 1.37 8512, 7524. 7524. 11.646 .0500 .00 .76 .0 ,2 1.7

.8.390 1106.16 1.29 4894. 4861. 4861. 6.323 .0500 .00 .47 .0 .2 l.6
9.400 1094.32 1.67 1869. 2359. 2359. 3.123 ,0500 .00 .15 .0 .3 1.3

20.560 1082.62 1.44 1637. 1582. 1582. 2.350 .0500 .00 .01 .0 .2 1.6
22.050 1067.24 1.60 1450. 965. 965. 2.326 .0500 .00 .00 .0 .2 2,2
23.037 1058.24 l.63 1424. 952. 952. 2.324 .0500 .00 .00 .0 .2 2.6
23.690 1052.17 l.68 1384. 955. 955. 2.323 .0497 .00 .00 .0 .2 3.2
24.372 1044.46 1.99 1165. 701. 701. 2.322 .0500 .00 .00 .0 .3 3.2
25.009 1037.06 2.12 1096. 570. 570. 2.321 .0487 .00 .00 .0 .3 4.1
25.645 1029.17 2.54 913. 567. 567. 2.320 .0500 .00 .00 .0 .4 5.2
26.272 1016.65 2.85 813. 413. 413. 2.319 .0500 .00 .00 .0 .4 4.7
27.130 1001.28 2.81 824. 362. 362. 2.318 .0500 .00 .00 .0 .3 3.3
28.514 979.16 2.62 883. 407. 407. 2.317 .0500 .00 .00 .0 .3 3.2
29.294 964.35 2.38 972. 642. 642. 2.317 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.322 .0500 .00 .00 .0 .3 2,9

Haximum Froude Number (FROM) .52
Cross-Section of Haximum Froude Number (IFR) 15
Hinimum Froude Number (FRH)- .08
Cross-Section of Hinimum Froude Number (IFH) 1

RESERVOIR OUTFLW INFORtlATION :
-------------------------------

Dam Iteration Elapsed Outfl~ Dam Breach Tai l".ater Breach Breach Fl~ Breach Fl~ Gate

~s
Count Time Frm Water BoHm Elevation Submer- BoHm Upstream Outfl~ Over And

ion Dam Surface Elevation gence Width Of Top Of Turbine
umber Elevation Correct. Dam Dam Flw

I K n Q( J) H2 YB 0 SUB BB QU(I) QBRECH QOVTOP QOTHR
(hI') (cfs) (ft HSU (ft HSU (ft HSU (ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
5.200 12055. 1189.41 1182.50 1184.69 l.00 190.67 12055. 10916. O. 1139.
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Time (11) 5.6000
. Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) I
Flow at Upstream End of Hodel (GU(I), cfs) 11299.24
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1188.94
Flow at Downstream End of Hodel (QU(N), cfs) 2326.17
Water Elevation at Downstream End of Model (YU(N), ft MSL) 951.24

River Water Flow Flow Channel Top Flow Nannings Contract! Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width lncludi ng Coeff . In it j al FrOlTl Channel
Storage Condition Reservoir BottOlTl

XU) Y V A B BT Q*1000 cttI FKC WAVHT DISV FRO DEPTH
(mi) (ft MSU (ft/s) (sq ft) ( ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1188.94 •92 12240 • 3383. 3383. 11.299 .0400 .00 -3.10 191.6 .1 6.4
14.110 1174.28 3.04 3869. 2362. 2362. 11.760 .0498 .00 1.46 .0 .4 3.0
14.755 1157.09 3.10 3876. 2819. 2819. 12.028 .0500 .00 1.20 .0 .5 2.3.6.800 1120.73 1.38 8742. 7549. 7549. 12.097 .0500 .00 .79 .0 .2 1.7
8.390 1106.38 1.44 5987. 4999. 4999. 8.650 .0500 .00 .70 .0 .2 1.8
9.400 1094.60 1.91 2542. 2460. 2460. 4.853 .0500 .00 .43 .0 .3 1.6

20.560 1082.67 1.48 1710. 1594. 1594. 2.525 .0500 .00 .06 .0 .3 1.7
22.050 1067.24 1.61 1452. 965. 965. 2.331 .0500 .00 .01 .0 .2 2.2
23.037 1058.24 1.63 1425. 952. 952. 2.325 .0500 .00 .00 .0 .2 2.6
23.690 1052.17 1.68 1385. 955. 955. 2.323 .0497 .00 .00 .0 .2 3.2
24.372 1044.46 1.99 1165. 701. 701. 2.323 .0500 .00 .00 .0 .3 3.2
25.009 1037.06 2.12 1097. 570. 570. 2.322 .0487 .00 .00 .0 .3 4.1
25.645 1029.18 2.54 914. 568. 568. 2.322 .0500 .00 .00 .0 .4 5.2
26.272 1016.65 2.85 814. 413. 413. 2.321 .0500 .00 .00 .0 .4 4.7
27.130 1001.28 2.81 825. 362. 362. 2.319 .0500 .00 .00 .0 .3 3.3
28.514 979.16 2.62 883. 407. 407. 2.318 .0500 .00 .00 .0 .3 3.2
29.294 964.35 2.38 972. 642. 642. 2.317 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.322 .0500 .00 .00 .0 .3 2.9

Maximum Froude Number (FROM) .52
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRHf .09
Cross-Section of Minimum Froude Number (IFM) 1

RESERVOIR OUTFLW INFO~TIfti :
-------------------------------

600 Iteration Elapsed Outflow Dam Breach Tai l\llater Breach Breach Fltl.tl Breach Flow Gate
Count Time Frm Water SoHm Elevation Submer- SottOOI Upstreill Ou HI 0\11 Over And

Dam Surface Elevation gence Width Of Top Of Turbine
Number Elevation Correct . Dam Dam Flow
I K 11 Gm H2 YB D SUB Be Gum QBRECH QMOP QOTHR

(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- ---~----- --------- --------- ---------

5.600 11299. 1188.94 1182.50 1184.60 1.00 198.00 11299. 10191. O. 1109.
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Time (TI) 6.0000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
Flow at Upstream End of Hodel (QU(I), cfs) 10202.35
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1188.49
Flow at Downstream End of Hodel (QU(N), cfs) 2326.47
Water Elevation at Downstream End of Hodel (YU(N), ft MSL) 951.24

River Water Flow Flow Channel Top Flow Mannings Contractl Height Discharge Froude Depth
Location Surface Ve loc ity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff . In it ial From Channel
Storage Condition Reservoir Bottom

xm Y V A B BT Q*1000 cttI FKC WAVHT DISV FRD DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft) (ft> (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1188.49 .95 10773. 3052. 3052. 10.202 .0400 .00 -3.55 173.1 .1 6.0
14.110 1174.18 2.95 3645. 2307. 2307. 10.737 .0500 .00 1.37 .0 .4 2.9
14.755 1157.03 3.07 3704. 2768. 2768. 11.378 .0500 .00 1.13 .0 .5 2.3
16.880 1120.74 1.39 8815. 7557. 7557. 12.235 .0500 .00 .80 .0 .2 1.7

.8.390 1106.57 1.55 6919. 5113. 5113. 10.712 .0500 .00 .88 .0 .2 2.0
9.400 1094.94 2.13 3390. 2582. 2582. 7.213 .0500 .00 .76 .0 .3 1.9

20.560 1082.90 1.65 2081. 1657. 1657. 3.442 .0500 .00 .28 .0 .3 1.9
22.050 1067.25 1.62 1464. 967. 967. 2.365 .0500 .00 .02 .0 .2 2.3
23.037 1058.24 1.63 1426. 952. 952. 2.329 .0500 .00 .01 .0 .2 2.6
23.690 1052.17 1.68 1385. 955. 955. 2.325 .0497 .00 .00 .0 .2 3.2
24.372 1044.46 1.99 1165. 701. 701. 2.324 .0500 .00 .00 .0 .3 3.2
25.009 1037.06 2.12 1097. 570. 570. 2.323 .0487 .00 .00 .0 .3 4.1
25.645 1029.18 2.54 914. 568. 568. 2.322 .0500 .00 .00 .0 .4 5.2
26.272 1010.65 2.85 814. 413. 413. 2.322 .0500 .00 .00 .0 .4 4.7
27.130 1001.28 2.81 825. 362. 362. 2.321 .0500 .00 .00 .0 .3 3.3
28.514 979.16 2.63 883. 407. 407. 2.319 .0500 .00 .00 .0 .3 3.2
29.294 964.35 2.38 972. 642. 642. 2.318 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.322 .0500 .00 .00 .0 .3 2.9

Maximum Froude Number (FROM) .52
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRNf .09
Cross-Section of Minimum Froude Number (lAM) 1

RESERVOIR OUTFLW INFORtlATI(}I :
-------------------------------

Dam Iteration Elapsed Outflow Dam Breach Tail~ater Breach Breach Flow Breach Flow Gate

.~on
Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow Over And

Dam Surface Elevation gence Width Of Top Of Turbine
Number Elevation Correct. Dam Dam Flow
I K TI am H2 YB D SUB BB aU(I) aBRECH aOVTOP QOTHR

(hI') (cfs) (ft HSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

6.000 10202. 1188.49 1182.50 1184.47 1.00 198.00 10202. 9124. O. 1079.
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Time <Tn 6.4000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
Flow at Upstream End of Hodel (OU(l), cfs) 9181. 71
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1188.05
Flow at Downstre~ End of Model (OU(N), cfs) 2326.96
Water Elevation at Downstream End of Model (YU(N), ft MSL) 951.25

River Water FICNI FICNI Channel Top F1CNI Mannings Contractl Height Discharge Froude Depth
Location Surface Veloci ty Area Top Width n Expansion Above Vol ume Number Above

Elevation Width Including CoeH. In it ial From Channel
Storage Condition Reservoir Bottom

xm Y V A B BT 0*1000 cttI FKC WAVHT DISV FRD DEPTH
(m j) (H MSU (His) (sq H) (H) (ft) (cfs) (H) (acre-ft) (H)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1188.05 .97 9512. 2736. 2736 • 9.182 .0400 .00 -3.99 155.9 .1 5.6
14.110 1174.07 2.87 3377. 2225. 2225. 9.696 .0500 .00 1.25 .0 .4 2.8
14.755 1156.93 3.02 3427. 2682. 2682. 10.350 .0500 .00 1.03 .0 .5 212

• ,.880 1120.73 1.38 8786. 7554. 7554 . 12.157 .0500 .00 .80 .0 .2 1.7
8.390 1106.66 1.59 7384. 5169. 5169. 11.734 .0500 .00 .97 .0 .2 2.1
9.400 1095.26 2.28 4239. 2698. 2698. 9.675 .0500 .00 1.08 .0 .3 2.3

20.560 1083.37 1.95 2897. 1786. 1786. 5.656 .0500 .00 .76 .0 .3 2.4
22.050 1067.35 1.68 1555. 982. 982. 2.615 .0500 .00 .11 .0 .2 2.3
23.037 1058.25 1.64 1436. 955. 955. 2.353 .0500 .00 .02 .0 .2 2.6
23.690 1052.17 1.68 1387. 955. 955. 2.330 .0497 .00 .01 .0 .2 3.2
24.372 1044.46 1.99 1166. 701. 701. 2.325 .0500 .00 .01 .0 .3 3.2
25.009 1037.06 2.12 1097. 570. 570. 2.324 .0487 .00 .01 .0 .3 4.1
25.645 1029.18 2.54 915. 568. 568. 2.323 .0500 .00 .00 .0 .4 5.2
26.272 1016.65 2.85 814. 413. 413. 2.323 .0500 .00 .01 .0 .4 4.7
27.130 1001.29 2.81 826. 362. 362. 2.322 .0500 .00 .01 .0 .3 3.3
28.514 979.16 2.63 884. 407. 407. 2.320 .0500 .00 .00 .0 .3 3.2
29.294 964.35 2.38 973. 642. 642. 2.319 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.323 .0500 .00 .00 .0 .3 2.9

Maximum Froude Number (FROM) .52
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRMf .09
Cross-Section of Minimum Froude Number (IFM) 1

RESERVOIR OUTFLW INFORMATI(}l :
-------------------------------

Dam Iteration Elapsed Outflow Dam Breach Ta ilwater Breach Breach Flow Breach Flow Gate

.~on Count Time From Water Bottom Elevation Submer- Bottom Upstream OutfllM Over And
Dam Surface Elevation gence Width Of Top Of Turbine

Number Elevation Correct. Dam D~ Flow
I K n O( J) H2 YB D SUB BB OU(I) OBRECH QMOP QOTHR

(hI') (cfs) (H MSU (ft MSU (H MSU (ft) (cis) (cis) (cis) (cis)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

6.400 9182. 1188.05 1182.50 1184.34 1.00 198.00 9182. 8142. O. 1039.
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Time (TT) 6.8000
Time Step <DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
Fl~ at Upstream End of Model (GU(l), cfs) 8247.07
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1187.64
Fl~ at Downstream End of Model (GU(N), cfs) 2327.65
Water Elevation at D~nstream End of Model (YU(N), ft MSL) 951.25

River Water Fl~ Flow Channel Top Flow Mannings Contractl Height Discharge Froude Depth
Location Surface Ve 1oc ity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff • In it ial FrOOl Channel
Storage Condition Reservoir Bottom

X( J) Y V A B BT G*1000 Ott FKC WAVHT DISV FRD DEPTH
(m j) (H MSU (His) (sq H) (H) ( ft) (cis) (ft) (acre-H) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- -.------- --------- --------- --------- ---------
13.530 1187.64 .98 8407. 2618. 2618. 8.247 .0400 .00 -4.40 140.1 .1 5.1
14.110 1173.95 2.80 3122. 2144. 2144. 8.729 .0500 .00 1.13 .0 .4 2.7
14.755 1156.83 2.96 3160. 2597. 2597. 9.350 .0500 .00 .93 .0 .5 2.1
16.880 1120.71 1.37 8636. 7538. 7538. 11. 81 0 .0500 .00 .78 .0 .2 1.7

••390 1106.69 1.60 7558. 5190. 5190 • 12.108 .0500 .00 1.00 .0 .2 2.1
•400 1095.46 2.35 4793. 2771. 2771 . 11.255 .0500 .00 1.29 .0 .3 2.5

20.560 1083.87 2.20 3824. 1922. 1922. 8.413 .0500 .00 1.26 .0 .3 2.9
22.050 1067.76 1.94 ·1975. 1050. 1050. 3.827 .0500 .00 .53 .0 .2 2.8
23.037 1058.32 1.68 1503. 974. 974. 2.527 .0500 .00 .09 .0 .2 2.7
23.690 1052.18 1.69 1399. 957. 957. 2.365 .0496 .00 .02 .0 .2 3.2
24.372 1044.46 2.00 1169. 702. 702. 2.333 .0500 .00 .01 .0 .3 3.2
25.009 1037.06 2.12 1098. 571. 571. 2.327 .0487 .00 .01 .0 .3 4.1
25.645 1029.18 2.54 915. 568. 568. 2.324 .0500 .00 .01 .0 .4 5.2
26.272 1016.65 2.85 815. 413. 413. 2.323 .0500 .00 .01 .0 .4 4.7
27.130 1001.29 2.81 826. 362. 362. 2.323 .0500 .00 .01 .0 .3 3.3
28.514 979.16 2.63 884. 407. 407. 2.321 .0500 .00 .00 .0 .3 3.2
29.294 964.35 2.38 973. 642. 642. 2.320 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.324 .0500 .00 .00 .0 .3 2.9

Maximum Froude Number (FROM) .52
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRH)·. .10
Cross-Section of Minimum Froude Number (IFH) 1

RESERVOIR OUTFLW INFO~TION :
-------------------------------

Dam Iteration Elapsed Outfl~ Dam Breach Ia ilwater Breach Breach Fl~ Breach Fl~ Gate

1:00

Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow Over And
Dam Surface Elevat ion gence Width Of Top Of Tu:-bine

bel' Elevation Correct. Dam Dam Flow
I K n OW H2 YB D SUB BB GU(1) GBRECH GMOP GOTHR

(hI') (cfs) (ft MSU (ft MSU (H MSU (H) (cis) (cis) (cis) (cis)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ~-------- ---------

2 6.800 8247. 1187.64 1182.50 1184.21 1.00 198.00 8247. 7245. O. 1002.
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Time (Tn 7.2000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
Flow at Upstream End of Model (QU(l), cfs) 7401.57
Water Elevation at Upstream End of Model (YU(l), ft MSl) 1187.25
Flow at Downstream End of Model (QU(N), cfs) 2328.43
Water Elevation at Downstream End of Model (YU(N), ft MSl) 951.25

River Water Flow Flow Channel Top Flow Mannings Contract! Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including CoeH. In it ial From Channel
Storage Condition Reservoir Bottom

X(J) y V A B 8T Q*1000 CIt1 FKC ~HT DISV FRO DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft) (ft) (ds) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1187.25 1.00 7403. 2530. 2530. 7.402 .0400 .00 -4.79 125.7 .1 4.7
14.110 1173.84 2.72 2882. 2065. 2065. 7.848 .0500 .00 1.02 .0 .4 2.6
14.755 1156.73 2.89 2914. 2517. 2517. 8.429 .0500 .00 .84 .0 .5 2.0
16.880 1120.67 1.34 8317. 7503. 7503. 11.109 .0500 .00 .73 .0 .2 1.7

• 8.390 1106.70 1.60 7586. 5193. 5193 • 12.152 .0500 .00 1.01 .0 .2 2.1
9.400 1095.55 2.37 5038. 2802. 2802. 11.930 .0500 .00 1.38 .0 .3 2.6

20.560 1084.22 2.34 4508. 2017. 2017. 10.543 .0500 .00 1.61 .0 .3 3.2
22.050 1068.55 2.07 2967. 1612. 1612. 6.140 .0479 .00 1.31 .0 .3 3.5
23.037 1058.63 1.84 1816. 1057. 1057. 3.345 .0500 .00 .39 .0 .2 3.0
23.690 1052.26 1.75 1469. 970. 970. 2.578 .0492 .00 .09 .0 .3 3.3
24.372 1044.49 2.01 1187. 707. 707. 2.385 .0500 .00 .03 .0 .3 3.3
25.009 1037.07 2.12 1103. 573. 573. 2.342 .0487 .00 .02 .0 .3 4.1
25.645 1029.18 2.54 917. 569. 569. 2.329 .0500 .00 .01 .0 .4 5.2
26.272 1016.65 2.85 815. 413. 413. 2.325 .0500 .00 .01 .0 .4 4.7
27.130 1001.29 2.81 826. 362. 362. 2.323 .0500 .00 .01 .0 .3 3.3
28.514 979.17 2.63 884. 407. 407. 2.322 .0500 .00 .00 .0 .3 3.2
29.294 964.35 2.39 973. 642. 642. 2.322 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.325 .0500 .00 .00 .0 .3 2.9

Maximum Froude Number (FROM) .52
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRM). .10
Cross-Section of Minimum Froude Number (IFN) 1

RESERVOIR OUTFllXol INFORt¥\TI~ :
-------------------------------

Dam Iteration Elapsed Outflow Dam Breach Tai Il,llater Breach Breach Flow Breach Flow Gate

-' Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow Over And
Ion Dam Surface EI evat ion gence Width Of Top Of TUl"bine
er Elevation Correct. Dam Dam Flow

I K n Q(1) H2 YB 0 SUB aa QU(l) Q8RECH QMOP QOTHR
(hr) (ds) (ft HSU {ft HSU (ft MSU (ft) (cfs) (cfs) (cfs) (ds)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 7.200 7402. 1187.25 1182.50 1134.09 1.00 198.00 7402. 6434. O. 967.
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Time (TI) 7.6000
. Time Step <DTH) .2000

Number of Iterations Required after Time Step Reduction (ITERR) 2
Flow at Upstream End of Model (GU(l), cfs) 6654.47
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1186.89
Flow at Downstream End of Model (GU(N), cfs) 2329.15
Water Elevation at Downstream End of Model (YU(N), ft MSL) 951.25

River Water FICMII Flow Channel Top FICMII Mannings Contractl Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeft. Initial From Channel
Storage Condition Reservoir Bottom

xm Y V A B BT G*1000 CttI FKC lolAVHT DISV FRD DEPTH
(m i) (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1186.89 1.02 6511. 2450. 2450. 6.654 .0400 .00 -5.15 113.0 .1 4.4
14.110 t173.73 2.65 2662. 1989. 1989. 7.060 .0500 .00 .91 .0 .4 2.5
14.755 1156.64 2.83 2686. 2440. 2440. 7.593 .0500 .00 .74 .0 .5 1.9

• ,800 1120.61 1.29 7888. 7455 • 7455. 10.210 .0500 .00 .68 .0 .2 1.6
.390 1106.68 1.59 7503. 5183. 5183. 11.930 .0500 .00 .99 .0 .2 2.1

9.400 1095.58 2.37 5112. 2812. 2812. 12.116 .0500 .00 1.40 .0 .3 2.6
20.560 1084.39 2.40 4853. 2063. 2063. 11.626 .0500 .00 1.77 .0 .3 3.4
22.050 1069.19 2.20 4209. 2231. 2231. 9.242 .0444 .00 1.96 .0 .3 4.2
23.037 1059.06 1.73 2376. 1565. 1565. 4.118 .0500 .00 .83 .0 .2 3.4
23.690 1052.44 1.91 1653. 1002. 1002. 3.149 .0483 .00 .28 .0 .3 3.4
24.372 1044.61 2.07 1273. 734. 734. 2.635 .0500 .00 .16 .0 .3 3.4
25.009 1037.12 2.15 1131. 585. 585. 2.429 .0485 .00 .06 .0 .3 4.2
25.645 1029.20 2.54 927. 575. 575. 2.357 .0500 .00 .03 .0 .4 5.2
26.272 1016.66 2.86 818. 414. 414. 2.335 .0500 .00 .01 .0 .4 4.7
27.130 1001.29 2.81 827. 363. 363. 2.326 .0500 .00 .01 .0 .3 3.3
28.514 979.17 2.63 885. 407. 407. 2.323 .0500 .00 .01 .0 .3 3.2
29.294 964.35 2.39 974. 642. 642. 2.323 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.326 .0500 .00 .00 .0 .3 2.9

Maximum Froude Number (FROM) .51
Cross-section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRN) - .11
Cross-Section of Minimum Froude Number (IFN) 1

RESERVOIR OUTFLOW INFORMATION :
-------------------------------

600 Iteration Elapsed Outflow Dam Breach Tail~ater Breach Breach Fl"", Breach Flow Gate
Count Time Froo Water SOUOlll Elevation Sublller- SottOlll Ups trearn Outflt:lW Over And

Dam Surface Elevation gence Width Of Top Of Turbine
Number E1l!vat ion Correct. Dam Dam Flow
I K TT Qm H2 YB D SUB BB GU(l) GBRECH GMOP GOTHR

(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 7.600 6654. 1186.89 1182.50 1183.97 1.00 198.00 6654. 5720. O. 935.
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Time (TI) 8.0000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
Flow at Upstream End of Model (9U(!), cfs) 5998.84
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1186.56
Flow at Downstream End of Model (9U(N), cfs) 2329.81
Water Elevation at Downstream End of Model (YU(N), ft MSL) 951.25

River Water Flow Flow Channel Top Flow Mannings Contractl Height Discharge Fr'oude Depth
Location Surface Ve loc ity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff • Initial From Channel
Storage Condition Reservoir Bottom

X(I) Y V A B BT 9*1000 CIt! FKC WAVHT DISV FRO DEPTH
(mi) (ft MSU (His) (sq ft) (H) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1186.56 1.05 5723. 2376. 2376. 5.999 .0400 .00 -5.48 101.8 .1 4.1
14.110 1173.62 2.58 2462. 1918. 1918. 6.364 .0500 .00 .81 .0 .4 2.4
14.755 1156.55 2.76 2478. 2367. 2367. 6.847 .0500 .00 .66 .0 .5 1.8
16.880 1120.55 1.25 7440. 7406. 7406. 9.311 .0500 .00 .62 .0 .2 1.6_.390 1106.64 1.57 7299. 5159. 5159. 11.423 .0500 .00 .95 .0 .2 2.0

.400 . 1095.57 2.36 5082. 2808. 2808. 12.000 .0500 .00 1.39 .0 .3 2.6
0.560 1084.45 2.41 4980. 2079. 2079. 12.016 .0500 .00 1.84 .0 .3 3.4

22.050 1069.46 2.29 4853. 2492. 2492. 11.089 .0428 .00 2.23 .0 .3 4.5
23.037 1059.73 1.80 3703. 2410. 2410. 6.683 .0500 .00 1.49 .0 .3 4.1
23.690 1052.73 2.13 1948. 1053. 1053. 4.146 .0469 .00 .56 .0 .3 3.7
24.372 1044.90 2.19 1494. 797. 797. 3.275 .0500 .00 .44 .0 .3 3.7
25.009 1037.29 2.23 1235. 628. 628. 2.759 .0477 .00 .24 .0 .3 4.4
25.645 1029.28 2.55 977. 600. 600. 2.493 .0500 .00 .11 .0 .4 5.3
26.272 1016.70 2.87 833. 420. 420. 2.390 .0500 .00 .05 .0 .4 4.7
27.130 1001.30 2.82 831. 364. 364. 2.339 .0500 .00 .02 .0 .3 3.3
28.514 979.17 2.63 885. 407. 407. 2.326 .0500 .00 .01 .0 .3 3.2
29.294 964.35 2.39 974. 643. 643. 2.324 .0500 .00 .00 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.326 .0500 .00 .00 .0 .3 2.9

Maximum Froude Number (FRDH) .51
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRM). .12
Cross-Section of Minimum Froude Number (IFH) 1

RESERVOIR OUTFLW INFORHATI~ :
-------------------------------

Dam Iteration Elapsed Outflow Dam Breach Tail~ater Breach Breach Flow Breach Flow Gate_00 Count Time From Water Bottom Elevation Subler- Bottom Upstream Outflow Over And
Dam Surface Elevation gence Width Of Top Of Turbin£'

er E1evat ion Correct. Dam Dam Flow
I K TI Q(I) H2 YB D SUB BB 9U(1) QBRECH QOVTOP GOTHR

(hr) (cfs) (H MSU (ft MSU (H MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 8.000 5999. 1186.56 1182.50 1183.B6 1.00 19B.00 5999. 5093. O. 90S.
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Time (TI) 8.4000
Tilll~ St~p (l)TH) .2000
Number of Iterations R~quir~d after Time St~p Reduction (ITERR) 2
Fl~ at Upstr~am End of Model (GU(1), cfs) 5423.60
Water Elevation at Upstream End of Hodel (YU(1), ft HSL) 1186.26
Fl~ at D~nstream End of Hodel (GU(N), cfs) 2330.86
Water Elevation at Downstream End of Model (YU(N), ft MSL) 951.25

Riv~r Water Flow Fl~ Channel Top Fl~ Hannings Contract! Height Discharge Froud~ Depth
location Surhce Veloci ty Area Top Wi dth n Expansion AbolJ~ UolulI~ NUlIlb~r Abov~

Elevation Width Including Coeff . Initial From Channel
Storage Condition Reservoir Bottom

XU) y V A B BT G*1000 cttI FKC WAVHT DISV FRD DEPTH
(1IIi) Cft MSU (ft/s) (sq ft) (ft) Cft) (ds) (ft) (acr~-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 11B6.26 LOB 5028. 2309. 2309. 5.424 .0400 .00 -5.77 91.9 .1 3.8
14.110 1173.53 . 2.52 2282. 1852. 1852. 5.753 .0500 .00 .71 .0 .4 2.3
14.755 1156.47 2.70 2291. 2300. 2300. 6.190 .0500 .00 .58 .0 .5 1.7
16.880 1120.49 1.21 7007. 7357. 7357. 8.472 .0500 .00 .56 .0 .2 1.5_.390 1106.58 1.53 6994. 5122. 5122. 10.694 .0500 .00 .89 .0 .2 2.0

.400 1095.53 2.34 4962. 2793. 2793. 11. 613 .0500 .00 1.35 .0 .3 2.5
0.560 1084.45 2.41 4988. 2080. 2080. 12.015 .0500 .00 1.84 .0 .3 3.5

22.050 1069.56 2.32 5098. 2584. 2584. 11.828 .0422 .00 2.33 .0 .3 4.6
23.037 1060.31 1.85 5326. 3149. 3149. 9.874 .0500 .00 2.08 .0 .3 4.6
23.690 1053.30 2.59 2581. 1153. 1153. 6.687 .0441 .00 1.14 .0 .3 4.3
24.372 1045.44 2.48 1955. 902. 902. 4.853 .0488 .00 .98 .0 .3 4.2
25.009 1037.69 2.44 1505. 728. 728. 3.676 .0458 .00 .63 .0 .3 4.8
25.645 1029.54 2.60 1142. 678. 678. 2.966 .0500 .00 .37 .0 .4 5.5
26.272 1016.85 2.92 897. 443. 443. 2.615 .0500 .00 .20 .0 .4 4.8
27.130 1001.35 2.B3 849. 370. 370. 2.406 .0500 .00 .07 .0 .3 3.3
28.514 979.17 2.63 888. 408. 408. 2.337 .0500 .00 .01 .0 .3 3.2
29.294 964.36 2.39 975. 643. 643. 2.328 .0500 .00 .01 .0 .3 2.4
29.980 952.92 2.21 1052. 587. 587. 2.328 .0500 .00 .00 .0 .3 2.9

Maximum Froude Number (FROM) .50
Cross-S~ction of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRH), .13
Cross-Section of Minimum Froude Number (lAM) 1

RESERVOIR OUTFLW INFORNATIrtl :
-------------------------------

Dam Iteration Elapsed Outfl~ Dam Breach Tailwat~r Breach Breach Fl~ Breach Fl~ Gah_00 Count Time From Water Bottom Elevation Submer- BoHOOl Upstream Outflow Over And
Dam Surface Elevation gence Width Of Top Of Turbine

er Elevation Correct. Dam Dam Flow
I K TI G( J) H2 YB D SUB BB GU(1) GBRECH QfNTOP QOTHR

(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) Cds) (ds) Cds) Cds)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 8.400 5424. 1186.26 1182.50 1183.76 1.00 198.00 5424. 4547. O. 876.
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Time (TI) 8.8000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
FI~ at Upstream End of Hodel (GU(l), cfs) 4922.88
Water Elevation at Upstream End of Model (YU(l), ft HSL) 1186.00
FI~ at D~nstream End of Hodel (GU(N), cfs) 2334.94
Water -Elevation at Downstream End of Model (YU(N), ft HSL) 951.25

River Water FltM FI~ Channel Top FIN Mannings Contrac tI He ight Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Inc ludi n9 CoeH. Initial From Channel
StoraQe Condition Reservoir Bottom

xm Y V A 8 8T G*1000 Ctt1 FKC WAVHT DISV FRD DEPTH
(mi) (H MSU (H/s) (sq H) (ft) (H) (cfs) (H) (acre-H) (H)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1186.00 1.11 4418. 2248. 2248. 4.923 .0400 .00 -6.04 83.4 .1 3.5
14.110 1173.44 2.46 2119. 1789. 1789. 5.217 .0500 .00 .62 .0 .4 2.2
14.755 1156.40 2.64 2123. 2238. 2238. 5.610 .0500 .00 .50 .0 .5 1.6
16.880 1120.44 1.17 6597. 7311. 7311. 7.707 .0500 .00 .50 .0 .2 1.4

••390 1106.51 1.49 6640. 5079. 5079. 9.882 .0500 .00 .83 .0 .2 1.9
.•400 1095.45 2.31 4761 . 2766. 2766. 10.995 .0500 .00 1.28 .0 .3 2.5

20.560 1084.41 2.39 4911. 2070. 2070. 11.730 .0500 .00 1.80 .0 .3 3.4
22.050 1069.58 2.33 5157. 2606. 2606. 11. 993 .0420 .00 2.35 .0 .3 4.6
23.037 1060.55 1.86 6126. 3455. 3455. 11.382 .0500 .00 2.32 .0 .2 4.9
23.690 1053.86 3.00 3245. 1250. 1250. 9.738 .0412 .00 1.69 .0 .3 4.9
24.372 1046.21 3.03 2700. 1025. 1025. 8.195 .0449 .00 1.76 .0 .3 5.0
25.009 1038.47 2.93 2151. 924. 924. 6.303 .0420 .00 1.42 .0 .3 5.5
25.645 1030.15 2.78 1614. 862. 862. 4.481 .0500 .00 .98 .0 .4 6.2
26.272 1017.28 3.07 1102. 510. 510. 3.381 .0500 .00 .63 .0 .4 5.3
27.130 1001. 55 2.90 925. 396. 396. 2.680 .0500 .00 .27 .0 .3 3.5
28.514 979.21 2.65 902. 411. 411. 2.391 .0500 .00 .05 .0 .3 3.2
29.294 964.36 2.39 981. 644. 644. 2.347 .0500 .00 .01 .0 .3 2.4
29.980 952.92 2.22 1052. 587. 587. 2.333 .0500 .00 .00 .0 .3 2.9

Maximum Froude Number (FROM) .50
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRH) .14
Cross-Section of Minimum Froude Number (lAM) 1

RESERVOIR OUTFLW INFORMATI~ :
-------------------------------

Dam Iteration Elapsed Outf Iw Om Breach Ta iIlfater Breach Breach FI~ Breach Flw Gateeon Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow Over And
Oam Surface Elevation gence Width Of Top Of Turbine

Number Elevation Correct. Dam Dam Flow
I K 11 Q( 1) H2 YB 0 SUB BB GU(l) GBRECH GOVTOP GOTHR

(hr) (cfs) (ft MSU (ft HSU (ft HSU (H) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 8.800 4923. 1186.00 1182.50 1183.67 1.00 198.00 4923. 4073. O. 850.
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Tim~ (TI) 9.2000
Tim~ Step <nTH) .2000
Numb~r of It~rations R~quired after Tim~ Step R~duction (ITERR) 2
Flow at Upstream End of Hod~l (QU(l), cfs) 4488.93
Water El~vation at Upstream End of Hodel (YU(1), ft HSL) 1185.76
Flow at Downstream End of Hodel (QU(N), cfs) 2354.91
Water Elevation at D~nstream End of Hodel (YU(N), ft HSL) 951.27

River Water Flow Fl~ Channel Top Flow Mannings Contractl Height Discharge Froude Depth
Locat ion Surface Ve loc ity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff . In it ial From Channel
Storag~ Condition Reservoir Bottom

X( J) Y V A B BT Q*1000 CIt1 FKC WAVHT DIS\} FRO DEPTH
(mi) (ft HSU ( ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
13.530 1185.76 1.15 3894. 2116. 2116. 4.489 .0400 .00 -6.28 75.9 .1 3.3
14.110 1173.36 2.41 1974. 1732. 1732. 4.750 .0500 .00 .54 .0 .4 2.1
14.755 1156.33 2.59 1973. 2181. 2181. 5.101 .0500 .00 .43 .0 .5 1.6
16.880 1120.39 1.13 6216. 7268. 7268. 7.015 .0500 .00 .45 .0 .2 1.4

••390 1106.44 1.45 6282. 5035. 5035. 9.081 .0500 .00 .75 .0 .2 1.8
9.400 1095.36 2.27 4510. 2734. 2734. 10.247 .0500 .00 1.1B .0 .3 2.4

20.560 1084.34 2.35 4764. 2051. 2051. 11.211 .0500 .00 1.73 .0 .3 3.3
22.050 1069.57 2.31 5114. 2590. 2590. 11.823 .0421 .00 2.33 .0 .3 4.6
23.037 1060.63 l.B6 6387. 3549. 3549. 11.873 .0500 .00 2.40 .0 .2 5.0
23.690 1054.13 3.15 3599. 1353. 1353. 11 .337 .0400 .00 1.97 .0 .3 5.1
24.372 1046.68 3.36 3196. 1098. 1098. 10.740 .0425 .00 2.22 .0 .3 5.4
25.009 1039.23 3.31 2930. 1115. 1115. 9.691 .0400 .00 2.18 .0 .4 6.3
25.645 1031.07 3.06 2526. 1137. 1137. 7.725 .0500 .00 1.89 .0 .4 7.1
26.272 1018.23 3.42 1658. 657. 657. 5.671 .0500 .00 1.58 .0 .4 6.2
27.130 1002.17 3.10 1196. 477. 477. 3.709 .0500 .00 .89 .0 .3 4.2
28.514 979.35 2.73 962. 422. 422. 2.629 .0500 .00 .19 .0 .3 3.4
29.294 964.40 2.42 1007. 651. 651. 2.439 .0500 .00 .05 .0 .3 2.4
29.980 952.92 2.23 1057. 589. 589. 2.362 .0500 .00 .01 .0 .3 2.9

Maximum Froude Numb~r (FROM) .50
Cross-S~ctjon of Maximum Froud~ Numb~r (IFR) 15
Minimum Froude Numb~r (Fltfr .15
Cross-S~ction of Minimum Froud~ Numb~r (IFH) 1

RESERVOIR OUTFLW INFOItfATICtl :
-------------------------------

Dam It~ration Elapsed Outflow Dam Breach Ta il\fater Breach Br~ach Fl~ Br~ach Flow Gateeon Count Tim~ From Water Bottom Elevation Submer- Bottom Upstream OutflC41/ Over And
Dam Surface Elevation genc~ Width Of Top Of Turbine

Number Elevation Correct. Dam Dam Flow
I K TI Q( J) H2 YB D SUB BB QU(l) GBRECH GOVTOP GOTHR

(hr) (cfs) (ft MSU (ft MSU (ft MSU ( ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 9.200 44B9. 1185.76 1182.50 1183.58 1.00 198.00 4489. 3663. O. 826.
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Time (TI) 9.6000
Time Step <DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
Flow at Upstream End of Hodel (GU(I), cfs) 4114.23
Water Elevation at Upstream End of Hodel (YU(I), ft HSL) 1185.54
Flow at Downstream End of Model (GU(N), cfs) 2475.30
Water Elevation at Downstream End of Model (YU(N), ft MSL) 951.34

River Wahr Flow Flow Channe I Top FIQI,o/ Mannings Contractl Height Discharge Froude Depth
Locat ion Surface Vel oc i ty Area Top Width n Expans ion Above Vo1UIlle Number Above

Elevation Width Including Coeff • In i t ial From Channel
Storage Condition Reservoir SottOOl

xm Y V A 8 BT G*1000 CIt! FKC WAVHT DISV FRO DEPTH
(mi) (H MSU (His) (sq H) (H) (H) (cfs) (ft) (acre-H) (fO
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1185.54 1.19 3452. 1998. 1998. 4.114 .0400 .00 -6.50 69.5 .2 3.0
14.110 1173.28 2.35 1845. 1680. 1680. 4.345 .0500 .00 .46 .0 .4 2.0
14.755 1156.27 2.53 1840. 2129. 2129. 4.657 .0500 .00 .37 .0 .5 1.5
16.880 1120.34 1.09 5863. 7228. 7228. 6.398 .0500 .00 .40 .0 .2 1.3

••390 1106.37 1.40 5938. 4993. 4993. 8.331 .0500 .00 .69 .0 .2 1.8
.400 1095.26 2.23 4244. 2698. 2698. 9.472 .0500 .00 1.09 .0 .3 2.3

20.560 1084.25 2.31 4566. 2024. 2024. 10.537 .0500 .00 1.63 .0 .3 3.2
22.050 1069.52 2.28 4996. 2546. 2546. 11.406 .0423 .00 2.29 .0 .3 4.5
23.037 1060.63 1.85 6395. 3552. 3552. 11.857 .0500 .00 2.40 .0 .2 5.0
23.690 1054.24 3.15 3752. 1419. 1419. 11.822 .0400 .00 2.08 .0 .3 5.2
24.372 1046.83 3.47 3363. 1122. 1122. 11.660 .0417 .00 2.38 .0 .4 5.6
25.009 1039.59 3.38 3342. 1204. 1204. 11.306 .0400 .00 2.53 .0 .4 6.7
25.645 1031.66 3.21 3260. 1317. 1317. 10.477 .0500 .00 2.49 .0 .4 7.7
26.272 1019.25 3.80 2404. 805. 80S. 9.124 .0500 .00 2.60 .0 .4 7.2
27.130 1003.39 3.48 1875. 636. 636. 6.534 .0500 .00 2.11 .0 .4 5.4
28.514 979.88 3.02 1197. 465. 465. 3.617 .0500 .00 .72 .0 .3 3.9
29.294 964.58 2.54 1121. 681. 681. 2.849 .0500 .00 .23 .0 .3 2.6
29.980 953.00 2.27 1103. 600. 600. 2.507 .0500 .00 .09 .0 .3 3.0

Maximum Froude Number (FROM) .49
Cross-Section of Haximum Froude Number (IFR) 15
Minimull Froude Number (FRH)··· .16
Cross-Section of Minimum Froude Number (IFH) 1

RESERVOIR OUTFLW INFORtlATlIJi :
-------------------------------

Dam Iteration Elapsed Outflow Dam Breach Taillllater Breach Breach Flow Breach Flow Gate

I' Count Time FrOOl Water BoHOII Elevation Su~er- SoH 001 Upstream Outflow Over And
ion Dam Surface Elevation gence Width Of Top Of Turbine

umber Elevat ion Correct. Dam Dam FI~

I K TI Q( 1) H2 YB D SUB BB GU(I) GBRECH GMOP GOTHR
(hr) (cfs) (H MSU (H HSU (H MSU <ft) <cfs) (cfs) (cfs) (cfs)

--------- ------,--- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 9.600 4114. 1185.54 1182.50 1183.51 1.00 198.00 4114. 3310. O. 804.
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Time (11) 10.0000
Time Step <DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
Fl~ at Upstream End of Model (QU(1), cfs) 3793.15
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1185.35
Fl~ at D~nstream End of Model (QU(N), cfs) 3005.58
Water Elevation at D~nstream End of Model (YU(N), ft MSL) 951.64

River Water Fl~ Fl~ Channel Top Fl~ Mannings Contractl Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff • Ini ti al From Channel
Storage Condition Reservoir Bottom

xm y V A 8 8T Q*1000 CIt! FKC WAVHT DISV FRD DEPTH
(mj) (ft MSU ( ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------. --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1185.35 1.23 3082. 1893. 1893. 3.793 .0400 .00 -6.69 64.0 .2 2.9
14.110 1173.21 2.31 1731. 1632. 1632. 3.995 .0500 .00 .39 .0 .4 2.0
14.755 1156.21 2.48 1722. 2082. 2082. 4.271 .0500 .00 .32 .0 .5 1.5
16.880 1120.29 1.06 5539. 7191. 7191. 5.846 .0500 .00 .36 .0 .2 1.3

••390 1106.31 1.36 5615 • 4952. 4952. 7.642 .0500 .00 .62 .0 .2 1.7
.400 1095.17 2.19 3984. 2663. 2663. 8.726 .0500 .00 .99 .0 .3 2.2

20.560 1084.13 2.26 4343. 1994. 1994. 9.801 .0500 .00 1.52 .0 .3 3.1
22.050 1069.45 2.24 4821. 2479. 2479. 10.817 .0426 .00 2.22 .0 .3 4.5
23.037 1060.60 1.84 6281. 3511. 3511. 11.550 .0500 .00 2.37 .0 .2 4.9
23.690 1054.24 3.14 3754. 1419. 1419. 11.786 .0400 .00 2.08 .0 .3 5.2
24.372 1046.86 3.48 3396. 1127. 1127. 11.832 .0415 .00 2.40 .0 .4 5.6
25.009 1039.69 3.40 3466. 1230. 1230. 11. 781 .0400 .00 2.64 .0 .4 6.8
25.645 1031.88 3.26 3545. 1381. 1381. 11.560 .0500 .00 2.70 .0 .4 7.9
26.272 1019.73 3.96 2805. 873. 873. 11.110 .0500 .00 3.08 .0 .4 7.7
27.130 1004.39 3.89 2574. 750. 750. 10.005 .0473 .00 3.11 .0 .4 6.4
28.514 981.00 3.16 1830. 688. 688. 5.790 .0500 .00 1.83 .0 .3 5.0
29.294 965.06 2.85 1473. 766. 766. 4.196 .0500 .00 .71 .0 .4 3.1
29.980 953.31 2.42 1294. 646. 646. 3.131 .0500 .00 .39 .0 .3 3.3

Maximum Froude Number (FROM) .49
Cross-Section of Maximum Froude Number (IFR) 15
Min imum Froude Number (FRH). .17
Cross-Section of Minimum Froude Number (lAM) 1

RESERVOIR OUTFUlol INFORt1ATI~ :
-------------------------------

Dam Iteration Elapsed Outfl~ Dam Breach Tai lwater Breach Breach FlCf.rl 8reach Fl~ Gate

"
Count Time From Water Bottom Elevation Submer- Bottom Upstream OutflCf.rl Over And

ion Dam Surface Elevation gence Width Of Top Of Turbine
\. mber Elevation Correct . Dam Dam Flow

I K 11 IH]) H2 YB D SUB BB QU(l) QBRECH QMOP QOTHR
(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------. --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 10.000 3793. 1185.35 1182.50 1183.44 1.00 198.00 3793. 3008. O. 785.
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Tim~ (TI) 10.4000
Time St~p <DTH) .2000
Number of Iterations Requir~d aft~r Time St~p Reduction (ITERR) 3
Flow at Upstr~am End of Model (QU(l), cfs) 3520.52
Wat~r El~vation at Upstr~am End of Mod~l (YU(l), ft HSL) 1185.19
Flow at Downstream End of Model (QU(N), cfs) 4298.17
Water Elevation at Downstream End of Hodel (YU(N), ft MSL) 952.58

Riuer Water Flow Flow Channel Top Flow Mannings Contractl Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff . In it ial FrOOI Channel
Storage Condition Reseruoir BoHOOI

X(I> Y V A B BT Q*1000 C!tI FKC WAVHT DISV FRD DEPTH
(mi) (H MSU (His) (sq H) (H) (H) (ds) (H) (acre-ft) (H)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1185.19 1.27 2775. 1802. 1802. 3.521 .0400 .00 -6.85 59.3 .2 2.7
14.110 1173.15 2.26 1632. 1589. 1589. 3.696 .0500 .00 .33 .0 .4 1.9
14.755 1156.16 2.43 1619. 2040. 2040. 3.938 .0500 .00 .27 .0 .5 1.4.,880 1120.25 1.02 5241. 7156. 7156. 5.356 .0500 .00 .31 .0 .2 1.3

.390 1106.25 1.32 5313. 4914. 4914. 7.016 .0500 .00 .56 .0 .2 1.6

.400 1095.07 2.15 3738. 2630. 2630. 8.033 .0500 .00 .90 .0 .3 2.1
20.560 1084.02 2.20 4116. 1963. 1963. 9.069 .0500 .00 1.41 .0 .3 3.0
22.050 1069.37 2.20 4612. 2397. 2397. 10.138 .0430 .00 2.13 .0 .3 4.4
23.037 1060.54 1.82 6076. 3437. 3437. 11.052 .0500 .00 2.31 .0 .2 4.9
23.690 1054.18 3.13 3662. 1381. 1381. 11.465 .0400 .00 2.01 .0 .3 5.2
24.372 1046.83 3.46 3365. 1123. 1123. 11.633 .0416 .00 2.38 .0 .4 5.6
25.009 1039.69 3.39 3465. 1230. 1230. 11. 746 .0400 .00 2.64 .0 .4 6.8
25.645 1031.92 3.27 3608. 1394. 1394. 11. 786 .0500 .00 2.75 .0 .4 7.9
26.272 1019.87 4.00 2927. 892. 892. 11.716 .0500 .00 3.22 .0 .4 7.9
27.130 1004.70 4.09 2812. 777. 777. 11.492 .0456 .00 3.42 .0 .4 6.7
28.514 982.19 3.38 2804. 943. 943. 9.488 .0500 .00 3.03 .0 .3 6.2
29.294 965.83 3.28 2113. 899. 899. 6.941 .0500 .00 1.48 .0 .4 3.8
29.980 954.17 2.52 1918. 865. 865. 4.838 .0491 .00 1.26 .0 .3 4 .)

.~

Maximum Froude Number (FROM) .49
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRH)·· .18
Cross-Section of Minimum Froude Number (IFM) 1

RESERVOIR OUTFLW INFORMATION :
-------------------------------

.00 Iteration Elapsed Outflow Dam Breach Tai l\llater Breach Breach Flow Breach Flow Gate
Count Time FrOlll Water Bottom Elevation Submer- Bottom Upstream Outfl Q\II Over And

Dam Surface Elevation gence Width Of Top Of Turbine
Number Eleuation Correct. Dam Dam Flow
I K TI Gm H2 YB D SUB BB GU(l) GBRECH GOVTOP QOTHR

(hr) (ds) (H MSU (H MSU (H HSl) (H) (ds) (cis) (ds) (ds)

--------- --------- --------- --------. --------- --------- --------- --------- --------- --------- --------- --------- ---------
3 10.400 3521. 1185.19 1182.50 1183.38 1.00 198.00 3521. 2752. O. 768.
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Time (TI) 10.8000
Time Step <nTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
FII»I at Upstream End of Model (Qum, cfs) 3289.35
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1185.04
F1I»I at Dl»lnstream End of Model (GU(N), cfs) 7560.79
Water Elevation at Downstream End of Model (YU(N), ft MSL) 953.48

River Water F1I»I FII»I Channel Top F1I»I Hannings Contractl Height Discharge Froude Depth
Location Surface Veloc i ty Area Top Width n Expansion Above Vol U/le Number Above

E1evat ion Width Including Coeff . In it ial From Channel
Storage Condition Reservoir Bottom

XU) Y V A B BT G*1000 CIt! FKC WAVHT DISV FRD DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------. --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1185.04 1.31 2519. 1722. 1722. 3.289 .0400 .00 -7.00 55.3 .2 2.5
14.110 1173.10 2.23 1545. 1551. 1551. 3.441 .0500 .00 .28 .0 .4 1.8
14.755 1156.12 2.39 1530. 2003. 2003. 3.651 .0500 .00 .22 .0 .5 1.4
16.880 1120.21 .99 4970. 7125. 7125. 4.922 .0500 .00 .28 .0 .2 1.2

••390 1106.19 1.28 5035. 4879. 4879. 6.452 .0500 .00 .50 .0 .2 1.6
.. 400 1094.99 2.11 3509. 2598. 2598. 7.397 .0500 .00 .81 .0 .3 2.0

20.560 1083.91 2.15 3896. 1932. 1932. 8.377 .0500 .00 1.30 .0 .3 2.9
22.050 1069.27 2.15 4387. 2306. 2306. 9.438 .0435 .00 2.03 .0 .3 4.3
23.037 1060.46 1.80 5805. 3335. 3335. 10.438 .0500 .00 2.23 .0 .2 4.8
23.690 1054.08 3.11 3531. 1323. 1323. 10.968 .0400 .00 1.91 .0 .3 5.1
24.372 1046.77 . 3.40 3294. 1113. 1113. 11.205 .0419 .00 2.31 .0 .3 5.5
25.009 1039.63 3.36 3396. 1215. 1215. 11.418 .0400 .00 2.58 .0 .4 6.7
25.645 1031.89 3.25 3569. 1386. 1386. 11.611 .0500 .00 2.72 .0 .4 7.9
26.272 1019.87 4.00 2932. 893. 893. 11.722 .0500 .00 3.22 .0 .4 7.9
27.130 1004.76 4.12 2853. 782. 782. 11. 755 .0453 .00 3.48 .0 .4 6.8
28.514 982.68 3.46 3290. 1047. 1047. 11.371 .0500 .00 3.52 .0 .3 6.7
29.294 966.60 3.62 2856. 1052. 1052. 10.343 .0500 .00 2.25 .0 .4 4.6
29.980 955.15 2.64 3077. 1512. 1512. 8.119 .0467 .00 2.23 .0 .3 5.1

Maximum Froude Number (FROM) .49
Cross-Section of Maximum Froude Number (IFR) 15
Min imum Froude Number (FRtI)" .18
Cross-Section of Minimum Froud!! Number (IFH) 27

RESERVOIR OUTFLW INFORtlATIltl :
------------------.--.---------

Dam Iteration Elapsed Ouff 11»1 Dam Breach Tai lwater Breach Breach Flow Breach F10\ll Gateeon Count Time From Water Bottom Elevation Submer- BOUlD Upstream OutflO\ll Over And
Dam Surface Elevation gence Width Of Top Of Tur'bine

Number Elevation Correct • Dam Dam Flow
I K TI GW H2 YB D SUB BB GU(I) GBRECH GMOP GOTHR

(hr) (cfs) (ft MSU (ft I1SU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 10.800 3289. 1185.04 1182.50 1183.32 1.00 198.00 3289. 2535. O. 754.
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Time (TI) 11.2000
Time Step <DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
Flow at Upstream End of Model (QU(l), cfs) 3093.13
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1184.91
Flow at Downstream End of Hodel (QU(N), cfs) 10747.08
Water Elevation at DO\IInstream End of Hodel (YU(N), H HSU 953.95

River Water Flow Flow Channel Top Flow Mannings Contractl Height Discharge Froude Depth
Locat ion Surface Ve loc ity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff . Initial From Channel
Storage Condition Reservoir Bottom

xm Y V A B BT Q*1000 CIt1 FKC WAVHT DISV FRD DEPTH
(mj) (ft HSU (His) (sq ft) (ft) (ft) (cfs) ( ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1184.91 1.34 2306. 1652. 1652. 3.093 .0400 .00 -7.13 51.9 .2 2.4
14.110 1173.05 2.19 1470. 1516. 1516. 3.224 .0500 .00 .23 .0 .4 1.8
14.755 1156.08 2.35 1452. 1970. 1970. 3.406 .0500 .00 .18 .0 .5 1.3.,880 1120.18 .96 4723. 7096. 7096. 4.538 .0500 .00 .24 .0 .2 1.2

.390 1106.14 1.24 4778. 4846. 4846. 5.943 .0500 .00 .45 .0 .2 1.5
9.400 1094.90 2.07 3299. 2569. 2569. 6.819 .0500 .00 .73 .0 .3 1.9

20.560 1083.80· 2.10 3687. 1902. 1902. 7.735 .0500 .00 1.19 .0 .3 2.8
22.050 1069.17 2.11 4161. 2210. 2210. 8.759 .0440 .00 1. 93 .0 .3 4.2
23.037 1060.37 1.78 5501. 3218. 3218. 9.778 .0500 .00 2.13 .0 .2 4.7
23.690 1053.98 3.05 3400. 1271. 1271. 10.361 .0405 .00 1.81 .0 .3 5.0
24.372 1046.68 3.33 3198. 1099. 1099. . 10.644 .0424 .00 2.23 .0 .3 5.5
25.009 1039.54 3.32 3284. 1192. 1192. 10.918 .0400 .00 2.49 .0 .4 6.6
25.645 1031.82 3.23 3471. 1364. 1364. 11.201 .0500 .00 2.65 .0 .4 7.8
26.272 1019.81 3.97 2878. 884. 884. 11.422 .0500 .00 3.16 .0 .4 7.8
27.130 1004.73 4.09 2831. 780. 780. 11.591 .0455 .00 3.45 .0 .4 6.7
28.514 982.76 3.46 3381. 1065. 1065. 11.711 .0500 .00 3.60 .0 .3 6.8
29.294 966.84 3.70 3125. 1103. 1103. 11.563 .0500 .00 2.49 .0 .4 4.8
29.980 955.66 2.79 3932. 1849. 1849. 10.976 .0455 .00 2.74 .0 .3 5.7

Maximum Froude Number (FROM) .48
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRH) - .18
Cross-Section of Minimum Froude Number (lAM) 27

RESERVOIR OUTFLW INFORrJAT1~ :
-------------------------------

600 Iteration Elapsed Outflow Dam Breach Tai lwater Breach Breach Flow Breach Flow Gate
Count Time From Water Bottom Elevation Submer- Bottom Upstream Outfl(),ol Over And

Dam Surface Elevation gence Width Of Top Of Turbine
Number Elevat ion Correct. Dam Dam Flow
I K TI Q( J) H2 YB D SUB BB QU(l) QBRECH QOVTOP QOTHR

(hr) (cfs) (ft HSU (ft MSU (ft HSU (ft) (cfs) (cis) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

11.200 3093. 1184.91 1182.50 1183.27 1.00 198.00 3093. 2352. O. 741.



BOSS OAMBRK version 2.00
PROJECT TITLE : SBFRS-NORTH BREACH (13-B8)
PROJECT NUMBER: FILE: SBNTH4.DBK

•
PAGE 66

2/15/1991

- - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (TT) 11.6000
Time Step <DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
Flow at Upstream End of Model (QU(I), cfs) 2926.36
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1184.80
Flow at Downstream End of Model (QU(N), cfs) 11619.23
Water Elevation at Downstream End of Model (YU(N), ft MSL) 954.06

River Water Flow Flow Channel Top Flow Mannings Contractl Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including CoeH. In it ial From Channel
Storage Condition Reservoir Bottom

xm Y V A B BT Q*1000 CMM FKC WAVHT DISV FRD DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1184.80 1.38 2127. 1592. 1592. 2.926 .0400 .00 -7.24 49.0 .2 2.3
14.110 1173.00 2.16 1405. 1486. 1486. 3.039 .0500 .00 .18 .0 .4 1.8
14.755 1156.05 2.31 1385. 1941. 1941. 3.197 .0500 .00 .15 .0 .5 1.3
16.880 1120.15 .93 4499. 7070. 7070 • 4.200 .0500 .00 .21 .0 .2 l.1

••390 1106.09 1.21 4541. 4816. 4816. 5.486 .0500 .00 .40 .0 .2 1.5
.400 1094.83 2.03 3106. 2542. 2542. 6.296 .0500 .00 .65 .0 .3 1.8

20.560 1083.69 2.05 3491. 1874. 1874. 7.147 .0500 .00 1.08 .0 .3 2.7
22.050 1069.07 2.06 3939. 2112. 2112. 8.121 .0445 .00 1.83 .0 .3 4.1
23.037 1060.27 1.76 5188. 3092. 3092. 9.119 .0500 .00 2.03 .0 .2 4.6
23.690 1053.88 2.97 3276. 1254. 1254. 9.719 .0410 .00 1.72 .0 .3 4.9
24.372 1046.58 3.24 3087. 1083. 1083. 10.015 .0429 ;00 2.12 .0 .3 5.3
25.009 1039.42 3.28 3146. 1163. 1163. 10.313 .0400 .00 2.37 .0 .4 6.5
25.645 1031. 72 3.19 3338. 1335. 1335. 10.657 .0500 .00 2.55 .0 .4 7.7
26.272 1019.71 3.93 2788. 870. 870. 10.943 .0500 .00 3.06 .0 .4 7.7
27.130 1004.66 4.04 2775. 773. 773. 11.200 .0458 .00 3.38 .0 .4 6.7
28.514 982.74 3.45 3352. 1060. 1060. 11.560 .0500 .00 3.58 .0 .3 6.7
29.294 966.87 3.70 3151. 1108. 1108. 11.671 .0500 .00 2.52 .0 .4 4.9
29.980 955.76 2.82 4133. 1920. 1920. 11.648 .0452 .00 2.85 .0 .3 5.8

Maximum Froude Number (FROM) .48
Cross-Section of Maximum Froude Number (lFR) 13
Minimum Froude Number (FRti)' .18
Cross-Section of Minimum Froude Number (IFH) 27

RESERVOIR OUTFLW INFORHATI~ :
-------------------------------

Dam Iteration Elapsed OutflC'.tl Dam Breach Tail~ater Breach Breach FIC'.tI Breach FIC'.tI Gate.on Count Time From Water Bottom Elevation Submer- Bottom Upstream Outf IQIII Over And
Dam Surface Elevation gence Width Of Top Of Turbine

Number Elevation Correct. Dam Dam Flow
I K TT am H2 YB D SUB BB QU(I) QBRECH QOVTOP QOTHR

(hr) (cfs) (ft MSU (ft MSU (ft NSU (ft) (cfs) (ds) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

11.600 2926. 1184.80 1182.50 1183.23 1.00 198.00 2926. 2196. O. 730.
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Time <TI) 12.0000
Time Step <DTH) , .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
FI~ at Upstream End of Hodel (QU(I), cfs) 2784.58
Water Elevation at Upstream End of Hodel (YU(I)\ ft HSL) 1184.71
FI~ at Downstream End of Hodel (QU(N), cfs) 11599.40
Water Elevation at Downstream End of Hodel (YU(N), ft MSL) 954.06

River ldater Fl~ Flw Channel Top Flow Mannings Contract! Height Discharge Froude Depth
Locat ion Surface Veloc jh Area Top ld idth n Expansion Above Volume Number Above

Elevation Width InCluding Coeff • In it ial From Channel
Storage Condition Reservoir Bottom

X(}) Y V A B BT Q*1000 Ctt1 FKC WAVHT DISV FRO DEPTH
(mi) (ft HSU Otis) (sq ft) (ft) ( ft) (cfs) (ft) (acre-ft) ( ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
13.530 1184.71 1.41 1977• 1539. 1539. 2.785 .0400 .00 -7.33 46.6 .2 2.2
14.110 1172.97 2.14 1349. 1460. 1460. 2.882 .0500 .00 .15 .0 .4 1.7
14.755 1156.02 2.27 1327. 1916. 1916. 3.019 .0500 .00 .12 .0 .5 1.3.,BOO 1120.12 •91 4297. 7047 . 7047. 3.903 .0500 .00 .18 .0 .2 1.1

.390 1106.04 1.17 4324. 4788. 4788. 5.076 .0500 .00 .36 .0 .2 1.4
.•400 1094.76 1.99 2929. 2516. 2516. 5.822 .0500 .00 .58 .0 .3 1.8

20.560 1083.60 2.00 3309. 1847. 1847. 6.612 .0500 .00 .98 .0 .3 2.6
22.050 1068.96 2.02 3725. 2012. 2012. 7.531 .0450 .00 1.73 .0 .3 4.0
23.037 1060.17 1.74 4882. 2964. 2964. 8.488 .0500 .00 1.93 .0 .2 4.5
23.690 1053.78 2.89 3154. 1237. 1237. 9.100 .0414 .00 1.62 .0 .3 4.8
24.372 1046.47 3.16 2974. 1066. 1066. 9.396 .0434 .00 2.02 .0 .3 5 .)

.~

25.009 1039.29 3.23 3000. 1131. 1131. 9.690 .0400 .00 2.24 .0 .3 6.4
25.645 1031.61 3.15 318S. 1300. 1300. 10.043 .OSOO .00 2.44 .0 .4 7.6
26.272 1019.58 3.87 2677. 852. 852. 10.362 .0500 .00 2.93 .0 .4 7.6
27.130 1004.S6 3.96 2699. 764. 764. 10.681 .0463 .00 3.28 .0 .4 6.6
28.514 982.66 3.42 3268. 1043. 1043. 11.179 .0500 .00 3.50 .0 .3 6.7
29.294 966.82 3.68 3102. 1099. 1099. 11.419 .OSOO .00 2.47 .0 .4 4.8
29.980 955.76 2.81 4120. 1915. 1915. 11.577 .0452 .00 2.84 .0 .3 5.8

Maximum Froude Number (FROM) .48
Cross-Section of Maximum Froude Number (IFR) 13
Min imum Froude Number (FRt1f' .18
Cross-Section of Minimum Froude Number (IFH) 27

RESERVOIR OUTFLOW INFORHATI~ :
-------------------------------

'00
Iteration Elapsed Outfl~ Dall Breach Tailwater Breach Breach Flow Breach Fl~ Gate
Count Time Frlllll Water Bottlllll Elevation Submer- Bottlllll Upstream OutflO\ll Over And

Dam Surface Elevation gence Width Of Top Of Turbine
Number Elevation Correct. Dam Dam Flow
I K TI Q(}) H2 YB D SUB BB GU(l) QBRECH GOVTOP QOTHR

(hr) (cfs) (ft HSU (ft MSU (ft HSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

12.000 278S. 1184.71 1182.50 1183.19 1.00 198.00 2785. 2064. O. 721.
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Time (TI) 12.4000
Time Step <DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
FIQl,r/ at Upstream End of Model (GUm, cfs) 2663.84
Water Ele~ation at Upstream End of Model (YU(l), ft MSL) 1184.62
FIQI,r/ at DQl,r/nstream End of Model (GU(N), cfs) 11287.13
Water Ele~ation at D~nstream End of Model (YU(N), ft MSL) 954.02

River Water FIQl,r/ FIQl,r/ Channel Top F1Ql,r/ Mannings Contractl Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Abolle lJol ume Number Abolle

Elevation Width Including CoeH. In it ial From Channel
Storage Condition Reservoir Bottom

XU) Y V A 8 BT G*1000 CIt! FKC WAVHT DISV FRD DEPTH
(mi) (H MSU (His) (sq H) W) (H) (cfs) (H) (acre-H) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1184.62 1.44 1851. 1494. 1494. 2.664 .0400 .00 -7.41 44.5 .2 2.1
14.110 1172.93 2.11 1301. 1437. 1437. 2.748 .0500 .00 .11 .0 .4 1.7
14.755 1155.99 2.24 1277. 1894. 1894. 2.866 .0500 .00 .09 .0 .5 1.2
16.880 1120.09 .89 4117. 7026. 7026. 3.645 .0500 .00 .16 .0 .2 1.1

tWo.391 1106.00 1.14 4125. 4762. 4762. 4.709 .0500 .00 .31 .0 .2 1.4
.400 1094.70 1.95 2768. 2493. 2493. 5.395 .0500 .00 .52 .0 .3 1.7

0.560 1083.50 1. 95 3139. 1822. 1822. 6.126 .0500 .00 .89 .0 .3 2.5
22.050 1068.86 1.99 3522. 1913. 1913. 6.990 .0455 .00 1.62 .0 .3 3.9
23.037 1060.06 1.72 4589. 2837. 2837. 7.899 .0500 .00 1.83 .0 .2 4.4
23.690 1053.68 2.80 3026. 1219. 1219. 8.477 .0420 .00 1.51 .0 .3 4.7
24.372 1046.36 3.07 2858. 1049. 1049. 8.782 .0440 .00 1.91 .0 .3 5.1
25.009 1039.16 3.18 2852. 1098. 1098. 9.072 .0400 .00 2.11 .0 .3 6.2
25.645 1031.49 3.11 3028. 1263. 1263. 9.429 .0500 .00 2.31 .0 .4 7.5
26.272 1019.44 3.81 2559. 832. 832. 9.750 .0500 .00 2.79 .0 .4 7.4
27.130 1004.44 3.B7 2611. 754. 754. 10.104 .0468 .00 3.16 .0 .4 6.4
28.514 982.55 3.39 3153. 1019. 1019. 10.675 .0500 .00 3.38 .0 .3 6.5
29.294 966.74 3.64 3015. 1083. 1083. 10.985 .0500 .00 2.39 .0 .4 4.7
29.980 955.71 2.79 4035. 1886. 1886. 11.240 .0453 .00 2.80 .0 .3 5.7

Maximum Froude Number (FROM) .48
Cross-Section of Maximum Froude Number (IFR) 13
Minimum Froude Number (FRH) .. .18
Cross-Section of Minimum Froude Number (IFH) 27

RESERVOIR OUTFLW INFORHATIIJ'l :
-------------------------------

Dam Iteration Elapsed OutflQl,r/ Dam Breach Taill,oJater Breach Breach FIQl,r/ Breach FIQl,r/ Gate

4100

Count Time From Water BoUm Elevation Submer- Bottom Upstream OutfllM Over And
Dam Surface Elevation gence Width Of Top Of Turbine

er Elevation Correct. Dam Dam FIQl,r/
1 K TI Q( 1) H2 YB D SUB BB GU(l) GBRECH GMOP QOTHR

(hr) (cfs) (H MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- -----~--- --------- --------- ---------

12.400 2664. 1184.62 1182.50 1183.16 1.00 198.00 2664. 1951. O. 712.
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Time (TI) 12.8000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
FlfArl at Upstream End of Hodel (GUm, cfs) 2560.52
Water Elevation at Upstream End of Hodel (YU(l), ft HSL) 1184.55
FlfArl at DfArlnstream End of Hodel (GU(N), cfs) 10827.50
Water Elevation at Downstream End of Model (YU(N), ft MSL) 953.97

River Water FlfArl FlfArl Channel Top FlfArl Mannings Contract! Height Discharge Froude Depth
Location Surface Vel oc ity Area Top Width n Expansion Aboue Volume Number Aboue

Elevation Width Including Coeft . Initial From Channel
Storage Condition Reservoir Bottom

X(D Y V A B BT G*1000 C!tt FKC lrIAVHT DISV FRO DEPTH
(/I i) (ft MSU (H/s) (sq H) (H) (H) (cfs) (ft) (acre-ft) (H)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

13.530 1184.55 1.47 1744. 1454. 1454. 2.561 .0400 .00 -7.49 42.7 .2 2.1
14.110 1172.90 2.09 1259. 1416. 1416. 2.634 .0500 .00 .08 .0 .4 1.7
14.755 1155.97 2.22 1234. 1875. IB75. 2.735 .0500 .00 .07 .0 .5 1.2
16.880 1120.07 .86 3956. 7007 . 7007. 3.420 .0500 .00 .13 .0 .2 1.1

••390 1105.96 1.11 3943. 4738. 4738. 4.382 .0500 .00 .28 .0 .2 1.4
9.400 1094.64 1.91 2621. 2472. 2472. 5.011 .0500 .00 .46 .0 .3 1.6

20.560 1083.42 1.91 2982. 1799. 1799. 5.685 .0500 .00 .81 .0 .3 2.4
22.050 1068.76 1.95 3327. 1813. 1813. 6.497 .0460 .00 1.52 .0 .3 3.8
23.037 1059.97 1.71 4314. 2711. 2711. 7.355 .0500 .00 1.73 .0 .2 4.3
23.690 1053.58 2.72 2903. 1201. 1201. 7.899 .0425 .00 1.41 .0 .3 4.6
24.372 1046.25 2.99 2741. 1031. 1031. 8.191 .0445 .00 1.80 .0 .3 5.0
25.009 1039.03 3.13 2706. 1064. 1064. 8.472 .0400 .00 1.97 .0 .3 6.1
25.645 1031.36 3.07 2872. 1225. 1225. 8.825 .0500 .00 2.19 .0 .4 7.4
26.272 1019.29 3.75 2439. 811. 811. 9.145 .0500 .00 2.65 .0 .4 7.3
27.130 1004.32 3.78 2518. 743. 743. 9.513 .0474 .00 3.04 .0 .4 6.3
28.514 982.42 3.35 3023. 991. 991. 10.115 .0500 .00 3.26 .0 .3 6.4
29.294 966.64 3.60 2907. 1062. 1062. 10.461 .0500 .00 2.29 .0 .4 4.6
29.980 955.65 2.75 3912. 1842. 1842. 10.767 .0455 .00 2.73 .0 .3 5.6

Maximum Froude Number (FROM) .48
Cross-Section of Maximum Froude Number (IFR) 13
Mi nimum Froude Number (Fit!) '- .18
Cross-Section of Minimum Froud!! Number <IFM) 27

RESERVOIR OUTFLOW INFORMATION :
--------------------------------

Dam Iteration Elapsed Outf IfArI Dam Breach Tail~ater Breach Breach FlfArl Breach FlfArl Gate

.~on
Count Time From Water Bottom Elevation Submer- Bottom Upstream Ou tf IfArI Over And

Dam Surface Elevation genee Width Of Top Of Turbine
Number Elevation Correct. Dam Dam Flow
I K TI G( l) H2 YB 0 SUB BB GU(I) GBRECH GMOP GOTHR

(hI') (cfs) (H MSU (ft MSU (H MSU (H) (efs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

12.800 2561. 1184.55 1182.50 1183.13 1.00 198.00 2561. 1855. O. 705.



Normalized conservation of mass as percent of maximum flow
in reach = -.56

ROUTING COMPLETED :

•

•

•

Number of Time steps Used (KTINE)

Maximum Number of Time Steps Allowed

Total Time of Flood Routing (TT, hr)

65

1199

13.2



BOSS MiBRK version 2.00 PAGE 70
PROJECT TITLE : SBFRS-NORTH BREACH (13-88)
PROJECT NUMBER : FILE: SBNTH4.DBK 2/15/1991

~LOOD CREST SUMMARY :
---------------------

Cross Max imUl1l Maximum Tine To Max imUl1l Flood Time To
Sect ion Stage FIO\ll Max inUl1l FIO\ll Elevation Flood
Location Elevation Stage Velocity Elevation
(mj) . (ft MSU (cfs) (hr) (ft/sec) (ft MSU (hr)
--------- --------- --------- --------- --------- --------- ---------

13.530 1192.08 12300 .800 1.48 .00 .00
13.560 1184.71 12300 4.600 3.17 .00 .00
13.673 1182.83 12301 4.600 3.13 294.00 .00
13.785 1180.93 12294 4.600 3.10 588.00 .00
13.898 1179.06 12293 4.600 3.05 882.00 .00
14.010 1177.12 12291 4.600 3.12 1176.00 1.40
14.110 1174.32 12291 4.800 3.10 1173.35 1.80
14.210 1171.59 12294 4.800 2.98 1170.70 2.00
14.310 1168.75 12295 4.900 3.05 1168.05 2.60
14.410 1166.09 12292 4.800 2.79 1165.40 2.60
14.525 1163.07 12283 5.000 2.90 1162.63 3.20
14.640 1160.33 12295 5.000 2.56 1159.85 3.20
14.755 1157.12 12285 5.000 3.12 1157.08 4.00
14.870 1154.83 12282 5.000 2.10 1154.30 3.20
15.330 1143.92 12276 5.200 3.16 1143.60 3.40
15.790 1133.36 12269 5.400 1.86 1133.00 3.80.,153 1129.10 12256 5.600 1.63 1128.80 4.20

.517 1124.77 12249 5.800 1.66 1124.60 4.60
6.880 1120.74 12235 6.000 1.39 1120.40 4.40

17.315 1116.76 12214 6.400 1.37 1116.30 4.40
17.750 1112.73 12193 6.600 1.41 1112.20 4.40
17.910 1111.20 12187 6.800 1.45 1110.76 5.00
18.070 1109.68 12178 6.800 1.50 1109.32 5.20
18.230 1108.19 12172 7.000 1.54 1107.88 5.60
18.390 1106.70 12161 7.000 1.60 1106.44 5.80
18.550 1105.29 12154 7.200 1.61 1105.00 6.00
18.795 1103.52 12132 7.400 1.50 1102.95 5.80
19.040 1101.13 12123 7.400 2.04 1100.90 6.20
19.160 1099.25 12118 7.600 2.13 1099.18 6.80
19.290 1097.40 12120 7.600 2.22 1097.45 .00
19.400 1095.58 12115 7.600 2.37 1095.73 .00
19.520 1094.33 12101 7.800 2.04 1094.00 6.60
19.785 1092.42 12089 7.800 1.94 1091.90 6.60
20.050 1090.09 12075 8.000 2.24 1089.80 7.00
20.220 1088.20 12068 8.000 2.29 1097.90 7.00
20.390 1086.32 12055 8.200 2.35 1086.00 7.00
20.560 1084.45 12054 8.200 2.41 1084.10 7.20
20.730 1082.57 12042 8.400 2.53 1092.20 7.20
21.060 1079.06 12029 8.400 2.63 1078.50 7.20
21.390 1075.45 12014 8.600 3.08 1074.80 7.20
21.610 1073.55 12012 9.600 2.75 1072.83 7.20
21.830 1071. 58 11998 8.800 2.50 1070.87 7.40.,050 1069.58 11993 8.800 2.33 1068.90 7.40

.270 1067.60 11975 9.000 2.15 1066.93 7.60
2.490 1065.50 11971 9.000 2.14 1064.97 7.80

22.710 1063.74 11941 9.200 1.94 1063.00 8.00
22.819 1062.70 11933 9.200 1. 91 1061.92 8.00
22.928 1061.66 11910 9.400 1.98 1060.84 9.00
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FLOOD CREST SUMMARY :
~--------------------

Cross Max imum Maximum Time To Maximum Flood Time To
Sect ion Stage Flow Max illlum Flow Elevation Flood
location Elevation Stage Ve loci ty Elevation
(mi) (ft MSU (cfs) (hr) (fUsee) (ft MSU (hr)
--------- --------- --------- --------- --------- --------- ---------

23.037 1060.63 11911 9.400 1.86 1059.77 8.20
23.146 1059.60 11902 9.400 1.93 1058.69 8.20
23.254 1058.60 11883 9.600 2.01 1057.61 8.20
23.363 1057.62 11882 9.600 2.09 1056.53 8.20
23.472 1056.66 11872 9.600 2.20 1055.46 8.40
23.581 1055.65 11851 9.800 2.42 1054.38 8.40
23.690 1054.25 11849 9.800 3.16 1053.30 8.40
23.807 1053.04 11846 9.800 3.24 1052.03 8.40
23.925 1051.87 11842 9.800 3.26 1050.75 8,40
24.042 1050.68 11835 9.800 3.28 1049.47 8.40
24.160 1049.37 11827 10.000 3.40 1048.20 8.60
24.266 1048.11 11829 10.000 3.44 967.57 .00
24.372 1046.86 11831 10.000 3.48 886.94 .00
24.478 1045.62 11831 10.000 3.52 806.31 .00
24.585 1044.40 11828 10.000 3.54 725.68 .00
24.691 1043.21 11820 10.000 3.51 645.05 .00
24.797 1042.04 11811 10.200 3.48 564.42 .00_.963 1040.87 11807 10.200 3.44 483.79 .00

.009 1039.70 11808 10.200 3.40 403.16 .00
5.115 1038.52 11806 10.200 3.35 322.53 .00

25.222 1037.35 11800 10.200 3.31 241.90 .00
25.328 1036.17 11792 10.400 3.26 161.27 ,00
25.434 1034.98 11783 10.400 3.21 80.63 .00
25.540 1033.79 11786 10.400 3.15 .00 .00
25.645 1031.92 11786 10.400 3.27 .00 .00
25.749 1030.01 11782 10.400 3.40 .00 .00
25.854 1028.05 11774 10.400 3.54 .00 .00
25.958 1026.04 11764 10.600 3.68 .00 .00
26.063 1024.00 11768 10.600 3.82 .00 .00
26.167 1021.94 11769 10.600 3.93 .00 .00
26.272 1019.88 11768 10.600 4.00 .00 .00
26.376 1017.84 11765 10.600 4.02 .00 .00
26.481 1015.83 11760 10.600 3.99 .00 .00
26.585 1013.86 11754 10.600 3.93 .00 ,00
26.690 1012.02 11750 10.800 3.71 .00 .00
26.910 1008.31 11755 10.800 3.95 .00 .00
27.130 1004.76 11755 10.800 4.12 .00 .00
27.350 1001.11 11748 10,800 4.51 .00 .00
27.570 998.32 11734 11.000 3.97 .00 .00
27.806 994.42 11736 11.000 3.87 .00 .00
28.042 990.52 11725 11.000 3.75 .00 .00
28.278 986.56 11715 11.200 3.71 .00 .00
28.514 982.76 11710 11.200 3.46 .00 .00_.750 978.38 11691 11 .400 3.92 .00 .00

.859 975.99 11695 11.400 3.92 .00 .00
8.967 973.65 11697 11.400 3.89 .00 .00

29.076 971.35 11695 11.400 3.84 .00 .00
29.185 969.09 11690 11.400 3.78 .00 .00
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LOOD CREST SUMMARY :

---------------------
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CtOSS
Sect ion
locat ion
(mi)

Max imum Max imum
Stage Fl~

Elevation
(ft MSU (cfs)

Time To
Max imum
Stage
(hI')

Maximum
Fl~

Ve Ioc ity
(fUsee)

Flood Time To
Elevation Flood

Elevation
(ft MSU (hI'>

29.294 966.87 11683 11.400 3.71 .00 .00
29.402 964.68 11677 11.600 3.62 .00 .00
29.511 962.48 11681 11.600 3.59 .00 .00
29.620 960.66 11681 11.600 3.12 .00 .00
29.740 959.04 11677 11.600 3.05 .00 .00
29.860 957.43 11665 11.600 2.94 .00 .00
29.980 955.77 11658 11. 800 2.82 .00 .00
30.100 954.06 11661 11.800 2.66 .00 .00

•

•
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~OHPUTED WATER SURFACE ELEVATIONS AT REQUESTED
TATlt'tlS WHERE HYDROGRAPHS ARE PLOTTED :

------------------------------------------------

Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Step Time Water Water Water Water Water Water
Count Surface Surface Surface Surface Surface Surface

Elevation Elevation Elevation Elevation Elevation Elevation
K TTP(K) YC(K,1) YC(K,2) YC(K,3) YC(K,4) YC(K,5) YC(K,6)

(hr) (ft HSU (ft MSU (ft MSU (ft MSU (ft HSU (ft MSU
--------- --------- --------- --------- --------- --------- --------- ---------

1 .000 1192.04 1164.69 1143.01 1092.54 1047.04 958.23
2 .200 1192.06 1164.69 1143.01 1092.54 1047.04 958.23
3 .400 1192.07 1164.69 1143.01 1092.54 1047.04 958.23
4 .600 1192.08 1164.71 1143.01 1092.54 1047.04 958.23
5 .800 1192.08 1164.75 1143.01 1092.54 1047.04 958.23
6 1.000 1192.07 1164.81 1143.02 1092.54 1047.04 958.23
7 1.200 1192.06 1164.89 1143.03 1092.54 1047.04 958.23
8 1.400 1192.04 1164.97 1143.07 1092.54 1047.04 958.23
9 1.600 1192.00 1165.06 1143.12 1092.54 1047.04 958.23

10 1.800 1191.96 1165.14 1143.18 1092.54 1047.04 958.23
11 2.000 1191.92 1165.22 1143.23 1092.54 1047.04 958.23
12 2.200 1191.86 1165.29 1143.29 1092.54 1047.04 958.23
13 2.400 1191.79 1165.37 1143.34 1092.54 1047.04 958.23
14 2.600 1191. 71 1165.45 1143.38 1092.54 1047.04 958.23

• 15 2.800 1191.62 1165.52 1143.43 1092.54 1047.04 958.23
16 3.000 1191.51 1165.60 1143.48 1092.54 1047.04 958.23
17 3.200 1191.38 1165.70 1143.54 1092.54 1047.04 958.23
18 3.400 1191.22 1165.84 1143.60 1092.54 1047.04 958.23
19 3.600 1191.05 1165.97 1143.68 1092.54 1047.04 958.23
20 3.800 1190.87 1166.04 1143.77 1092.54 1047.04 958.23
21 4.000 1.190.69 1166.05 1143.86 1092.54 1047.04 958.23
22 4.200 1190.49 1166.07 1143.89 1092.54 1047.04 958.23
23 4.400 1190.29 1166.08 1143.90 1092.54 1047.04 958.23
24 4.600 1190.08 1166.09 1143.90 1092.55 1047.04 958.23
25 4.800 1189.86 1166.09 1143.91 1092.56 1047.04 958.23
26 5.000 1189.64 1166.09 1143.92 1092.60 1047.04 958.23
27 5.200 1189.41 1166.09 1143.92 1092.68 1047.04 958.23
28 5.400 1189.18 1166.08 1143.92 1092.83 1047.04 958.23
29 5.600 1188.94 1166.06 1143.92 1093.03 1047.04 958.23
30 5.800 1188.71 1166.02 1143.91 1093.24 1047.04 958.23
31 6.000 1188.49 1165.98 1143.89 1093.46 1047.04 958.23
32 6.200 1188.27 1165.92 1143.86 1093.68 1047.04 958.23
33 6.400 1188.05 1165.87 1143.83 1093.88 1047.04 958.23
34 6.600 1187.84 1165.82 1143.79 1094.04 1047.05 958.23
35 6.800 1187.64 1165.76 1143.75 1094.16 1047.05 958.23
36 7.000 1187.44 1165.71 1143.72 1094.24 1047.06 958.23
37 7.200 1187.25 1165.66 1143.68 1094.29 1047.09 958.23
38 7.400 1187.06 1165.61 1143.65 1094.32 1047.15 958.24
39 7.600 1186.89 1165.56 1143.61 1094.33 1047.24 958.24
40 7.800 1186.72 1165.51 1143.58 1094.33 1047.38 958.24

• 41 8.000 1186.56 1165.46 1143.55 1094.33 1047.56 958.24
42 8.200 1186.41 1165.42 1143.52 1094.31 1047.81 958.24
43 8.400 1186.26 1165.37 1143.49 1094.28 1048.15 958.24
44 8.600 1186.13 1165.33 1143.46 1094.25 1048.52 958.24
45 8.800 1186.00 1165.29 1143.43 1094.21 1048.84 958.24
46 9.000 1185.87 1165.25 1143.40 1094.16 1049.08 958.25
47 9.200 1185.76 1165.21 1143.38 1094.10 1049.23 958.27
48 9.400 1185.65 1165.18 1143.35 1094.05 1049.31 958.30



•

•

•

4Y Y.6UU 11~J.J4 116J.14 1143.J3 1093.99 1049.35 958.37
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_I Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Time Water Water Water Water Water Water

Surface Surface Surface Surface Surface Surface
Elevation Elevation Elevation Elevation Elevation Elevation

K TTPOO YC(K,1) YC(K,2) YC(K,3) YC(K,4) YC(K,5) YC(K,6)
':hr) (ft MSU (ft MSU (ft MSU (ft MSU (ft MSU (ft HSU

--------- --------- --------- --------- --------- --------- --------- ---------
50 9.800 1185.44 1165.11 1143.31 1093.93 1049.36 958.51
51 10.000 1185.35 1165.08 1143.29 1093.87 1049.37 958.73
52 10.200 1185.27 1165.05 1143.26 1093.82 1049.35 959.04
53 10.400 1185.19 1165.02 1143.24 1093.76 1049.33 959.42
54 10.600 1185.11 1164.99 1143.23 1093.70 1049.30 959.85
55 10.800 1185.04 1164.97 1143.21 1093.65 1049.27 960.24
56 '11.000 1184.97 1164.94 1143.19 1093.60 1049.23 960.49
57 11.200 1184.91 1164.92 1143.18 1093.55 1049.18 960.61
59 11.400 1194.96 1164.90 1143.16 1093.50 1049.13 960.65
59 11.600 1184.80 1164.88 1143.15 1093.45 1049.08 960.66
60 11.800 1184.75 1164.86 1143.14 1093.41 1049.03 960.65
61 12.000 1184.71 1164.84 1143.12 1093.36 1048.98 960.64
62 12.200 1184.66 1164.82 1143.11 1093.32 1048.92 960.61
63 12.400 1184.62 1164.81 1143.10 1093.28 1048.87 960.57
64 12.600 1184.59 1164.79 1143.09 1093.24 1048.82 960.53
65 12.800 1184.55 1164.78 1143.08 1093.20 1048.76 960.49

•

•
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COMPUTED DISCHARGES AT REQUESTED
~TATIONS WHERE HYDROGRAPHS ARE PLOTTED :

----------------------------------------

Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Step Time Discharge Discharge Discharge Discharge Discharge Discharge
Count
K TTP(K) QC(K,1) aC(K,2) GC(K,3) QC(K,4) QC(K,5) aC(K,6)

(hr) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3)
--------- --------- --------- --------- --------- --------- --------- ---------

1 .000 2.32 2.32 2.33 2.32 2.32 2.32
2 .200 2.39 2.32 2.32 2.32 2.32 2.32
3 .400 2.59 2.34 2.33 2.32 2.32 2.32
4 .600 2.93 2.40 2.33 2.32 2.32 2.32
5 .800 3.28 2.57 2.33 2.32 2.32 2.32
6 1.000 3.67 2.96 2.36 2.32 2.32 2.32
7 1.200 4.12 3.24 2.46 2.32 2.32 2.32
8 1.400 4.58 3.66 2.66 2.32 2.32 2.32
9 1.600 4.97 4.11 2.99 2.32 2.32 2.32

10 1.800 5.42 4.58 3.41 2.32 2.32 2.32
11 2.000 5.90 5.03 3.88 2.32 2.32 2.32
12 2.200 6.42 5.50 4.37 2.32 2.32 2.32
13 2.400 6.97 6.00 4.86 2.32 2.32 2.32
14 2.600 7.55 6.55 5.36 2.32 2.32 2.32
15 2.800 8.22 7.13 5.88 2.32 2.32 2.32

• 16 3.000 8.98 7.77 6.45 2.32 2.32 2.32
17 3.200 11.17 8.60 7.06 2.32 2.32 2.32
18 3.400 11.48 9.82 7.77 2.32 2.32 2.32
19 3.600 11.74 11.10 8.67 2.32 2.32 2.32
20 3.800 11.95 11. 74 9.85 2.33 2.32 2.32
21 4.000 12.11 11.86 10.99 2.33 2.32 2.32
22 4.200 12.22 12.03 11.67 2.33 2.32 2.32
23 4.400 12.29 12.19 11.91 2.34 2.32 2.32
24 4.600 12.30 12.25 12.04 2.35 2.32 2.32
25 4.800 12.27 12.29 12.18 2.40 2.32 2.32
26 5.000 12.18 12.27 12.26 2.56 2.32 2.32
27 5.200 12.05 12.21 12.28 2.92 2.32 2.32
28 5.400 11.88 12.10 12.25 3.57 2.32 2.32
29 5.600 11.30 11.90 12.18 4.49 2.32 2.32
30 5.800 10.74 11.54 12.04 5.58 2.32 2.32
31 6.000 10.20 11.04 11.81 6.80 2.32 2.32
32 6.200 9.68 10.51 11.45 8.09 2.32 2.32
33 6.400 9.18 9.99 10.98 9.32 2.33 2.32
34 6.600 8.70 9.49 10.47 10.33 2.33 2.32
35 6.800 8.25 9.01 9.97 11.07 2.34 2.32
36 7.000 7.81 8.55 9.48 11.55 2.36 2.32
37 7.200 7.40 8.11 9.02 11.86 2.42 2.32
38 7.400 7.02 7.69 8.57 12.03 2.54 2.32
39 7.600 6.65 7.30 8.14 12.10 2.76 2.32
40 7.800 6.32 6.93 7.73 12.10 3.08 2.32
41 8.000 6.00 6.58 7.35 12.03 3.52 2.32

• 42 8.200 5.70 6.25 6.99 11.89 4.21 2.32
43 8.400 5.42 5.95 6.64 11.68 5.39 2.33
44 8.600 5.16 5.66 6.32 11. 41 7.04 2.33
45 8.800 4.92 5.39 6.02 11.09 8.74 2.34
46 9.000 4.70 5.14 5.74 10.74 10.08 2.36
47 9.200 4.49 4.91 5.47 10.36 10.96 2.39
48 9.400 4.29 4.69 5.22 9.98 11.46 2.48
49 9.600 4.11 4.48 4.99 9.59 11.72 2.65
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It Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Time Discharge Discharge Discharge Discharge Discharge Discharge

K TTP(K) QC(K,1) GC(K,2) QC(K,3) QC(K,4) QC(K,5) QC(K,6)
(hr) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfs E3)

--------- --------- --------- --------- --------- --------- --------- ---------
50 9.800 3.95 4.29 4.77 9.21 11.83 3.01
51 10.000 3,79 4.12 4.57 B,84 11.83 3.65
52 10.200 3.65 3.95 4.38 8.48 11.74 4.61
53 10.400 3.52 3.80 4.20 8.14 11.59 5.98
54 10.600 3.40 3.66 4.04 7.81 11.38 7.75
55 10.800 3.29 3.53 3.88 7,50 11.14 9,53
56 11.000 3.19 3.41 3.74 7.20 10.86 10.79
57 11.200 3.09 3.30 3.61 6.91 10.56 11.40
58 11.400 3.01 3.20 3.49 6.64 10.24 11.63
59 11.600 2.93 3,11 3,37 6.38 9.93 11.68
60 11.800 2.85 3.02 3.27 6.14 9.61 11.62
61 12,000 2,78 2.94 3.17 5.90 9.31 11.50
62 12.200 2.72 2.87 3.08 5.68 9.00 11.32
63 12,400 2.66 2.80 3.00 5.47 8.69 11 ,10
64 12.600 2.61 2.74 2.92 5.27 8.39 10.86
65 12.800 2.56 2.68 2.85 5.08 8.10 10.60

END OF OUTPUT

•

•



BOSS DAHBRK version 2.00
PROJECT TITLE : SBFRS-SOUTH BREACH (13-88)
PROJECT NUMBER : FILE: SBSTH4.DBK

• B0 S S DAM BRK<tm)

Copyright (C) 1988-89 Boss Corporation
All Rights Reserved

Version : 2.00
Serial Number : 0010419.200

Licensed to Carter &Associates

PROGRAM ORIGIN :

Boss DamBrk (tm) is an enhanced version of Professor D. L. Fread's
19B8 NWS DAMBRK program.

DISCLAIMER :

PAGE

2/15/1991

~oss DamBrk (tm) is a complex program which requires engineering expertise
to use correctly. Boss Corporation assumes absolutely no responsibility
for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer to determine
if they are reasona~le and accurate.

Although Boss Corporation has endeavored to make Boss DamBrk error free,
the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either implicit or expl icit, as to the
correct performance or accuracy of this software.

In no event shall Boss Corporation be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
Iiabil ity to Boss Corporation, regardless of the form of action, shall
not exceed the purchase price of this software.

PROJECT DESCRIPTI~~ :

PROJECT TITLE : SBFRS-SOUTH BREACH (13-88)
PROJECT NUMBER : FILE: SBSTH4.DBK

•

DESCRIPTHN : SOUTH BREACH-PIPING STARTS NEAR BOTTOM
GINEER : CARTER ASSOCIATES
TE OF RUN : 2/15/1991

TIME OF RUN ~ 12:4B pm
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INPUT DATA SI.tfl!\RY :
~----------------

INPUT CONTROL PARAMETERS :

Number of Dynamic Routing Reaches (KKN)

Type of Reservoir Routing (KUI)

Number of multiple dams/bridges (HULOAH)

No. of Reservoir Inflow Hydrograph Points (ITEH) 7

No. of Informational Cross-Sections (NPRT> 0

PAGE 2
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(dynamic routing)

Flood-Plain Routing (KFLP) 0 (no)

•

• '
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_ ROSS-SECTION NUMBERS COINCIDENT
ITH UPSTREAM OAM FACE <lOAM) :

----------------------------------

RESERVOIR VOLUME DESCRIPTION :

Elevation vs. Surface Area Table

Elevation Surface
Area

HSAOO SAm
(ft MSL) (acres)

PAGE 3
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•

•

1193.50
1191.50
1189.50
1187.50
1185.50
1183.50
1181.50
1175.00

1317.000
967.000
723.000
500.000
350.000
250.000
133.000

.000
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DAM NUMBER: 1

~;:;:::;;-:::-:REACH ~ETERS ,

Initial Elevation of Water Surface (YO, ft HSL)

Breach Side Slope (2)

Breach Bottom Elevation (YBHIN, ft HSL)

Breach Base Width (BB, ft)

Time of Breach Formation (TFH, hr)

RESERVOIR DESCRIPTION :

1:
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1192.00

.48

1175.00

100.00

3.70

•
Water Surface Elevation at Time of Breach (HF, ft HSL)

Top of Dam Elevation (HO, ft HSL)

Uncontrolled Spillway Crest Elevation (HSP, ft HSL)

Spillway Gate Center Elevation (HGT, ft HSL)

Uncontrolled Spillway Discharge Coefficient (CS)

Spillway Gate Discharge Coefficient (CG)

Piping Centerline Elevation (COO, ft HSL)

Turbine Discharge (GT, cfs)

1192.00

1193.30

1176.90

.00

.00

.00

1176.90

1000.00

SPILLWAY/GATE RATING CURVE :

Head FIlM
HEAD( 1) GSPILL( 1)
(ft) (cfs)

•

.00
3.00
5.40
7.40
9.40

11.40
13.40
15.40 .

.0
230.0
470.0
700.0
900.0

1080.0
1210.0
1350.0
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• Hydrograph Time Intervals (OHF, hr) .00

Routing Period (TEH, hr) 11.00

Breach Development Exponent (BREX) 1.00

Hud/Debris Flow Parameter (HUD) 0

Dry Bed Routing Parameter (IWF) 0

Hydraul ic Radius Computation Parameter (KPRES)

Time Upstream
Elapsed InflO\ll
TI<IO QIm
(hr) (cfs)
--------- ---------------

.00 3555.0
2.00 2488.0
4.00 2127.0
6.00 1965.0
8.00 1953.0

12.00 1949.0
18.00 1900.0

•

•
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•
~RY OF PROGIW1 CctfTROL PAIW1ETERS :
--------------------------------------

Number of Cross-Sections Entered (NS)

Number of Top Widths Entered (NeS)

Number of Cross-Sectional Hydrographs to Plot (NTT)

Cross-Sectional Smoothing Parameter (KSA)

Downstream Supercritical Parameter (KSUPC)

Landsl ide Simulation (KSL)

Number of Lateral Inflow HYdrographs (lG)

Number of Points in Gate Control Curve (KCG)

CROSS-SECTIONS WHERE HYDROGRAPH REQUESTED:
(maximum allowed =6)

5 6 10 16 21

.~EL -vALLEY BOtt~DARY CONOIT! illS :

Max Discharge at Downstream End (GMAXD, cfs)

Max lateral Outflow due to Flood Wave (Qll, cfs/fU

Initial Time-Step Size (OiHM, hr)

Time at ~hich Dam Starts to Fail (TFI, hr)

Theta Weighting Factor (Fll)

Stage Convergence Criterion (EPSY, ft)
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22

7

6

0

0 (subcriticaJ)

0 (no)

0

0

.0

.0000

.2000

.0000

.000

.000

Initial Downstream Water Surface Elevation (YON, ft MSL)

Slope of Channel Downstream of Dam (SOH, ft/mi)

•

.00

.0000
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•
CROSS-SECTION NLtlBER: 1
--------------------------

SOUTH DAMBREAK LOCATI Ctl

Cross-Section Location (XS(I), mil

Flooding Elevation (FST6(I), ft MSL)

Initial Water Surface Elevation (YD, ft MSL)

DOWNSTREAM REACH NLtlBER :

14.170

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .030

CROSS-SECTION and REACH DESCRIPTICtl :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top TOll Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff,

HS(K,I) BS(K,I) CH(K,I) BSS(K,I) BSL(K,I) CHL(K,I) BSR(K,I) CHR(K,I) SNC(K,I)

~~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1174.50 2.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1175.00 300.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1176,00 1500.0 .0400 .0 .0 ,0000 ,0 .0000 1.0000
1180.00 2600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1184,00 4000.0 .0400 .0 .0 .0000 .0 ,0000 1,0000
1188.00 5200,0 .0400 .0 .0 .0000 .0 .0000 1,0000
1193.00 7000.0 .0400 .0 .0 .0000 ,0 .0000 1,0000

•
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•
ROSS-SECT! (tl NUMBER: 2

--------------------------

Cross-Section Location (XS(I), mil

Flooding Elevation (FST6(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

f)~STREAN REACH NUMBER: 2
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14.200

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (OXM, mil .034

CROSS-SECTI~~ and REACH OESCRIPTI(tl :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff .

•

1) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) SNC(K,I)
SU (f 0 (f t) (f 0 (ft )

----~-- --------- --------- --------- --------- --------- --------- --------- ---------
1173.00 2.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1174.00 300.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1176.00 1600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1178.00 2600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1182.00 4000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1186.00 5200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1190.00 7000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECT! (}f NUMBER: 3

--------------------------

Cross-Section Location (XS(I), mil

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

DlUiSTREAM REACH NLtlBER: 3

PAGE 9
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14.610

1169.900

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXM, mil .200

CROSS-SECTI(}f and REACH DES£RIPTI(}f :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff .

•

,1) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,!) SNC(K,!)
MSU (f t) ( ft ) (f t) (f t)

------- ---~----- --------- --------- --------- --------- --------- --------- ---------
1167.00 2.0 .0500 .0 .0 .0000' .0 .0000 1.0000
1168.00 988.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1170.00 3300.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1172.00 4050.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1176.00 5367.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1180.00 7300.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1184.00 8100.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
OSS-SECT! (}l NUMBER: 4

--------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YD, ft MSL)

D~STREAM REACH NUMBER: 4
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15.060

1157.700

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXN, mi) .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Fl~ Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

~~~~_ !!;~~~~__ ::~:~~~__ !!!~:~~~_ !!~l:~~~_ ::~~:~~~_ !!~~:~~~_ :::~:~~~_ :::~:~~~_
1155.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1156.00 1675.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1158.00 3588.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1160.00 5500.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1162.00 6733.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1166.00 7966.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1170.00 9200.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECT!~ NlI1BER: 5
-------------------------

HOUSE ELE.=1148(+or-)

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSL)

D~STREAN REACH NlI1BER: 5

15.540

1147.300

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (OXN, mi) .200

CROSS-SECT!~ and REACH DESCRIPTI~~ :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n CoeH.

HS(K,!) BS(K,!) CH(K,!) BSS(K,!) BSL(K,!) CHL(K,!) BSR(K,!) CHR(K,!) SNC(K,!)

~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1145.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1146.00 2600.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1148.00 5150.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1150.00 7700.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1152.00 9000.0 .. 0400 .0 .0.0000 .0.0000 1. 0000
1156.00 10400.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1160.00 11800.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECTI~ NUMBER: 6

- -------------------------
HOUSE ELE.=1125-27(+or-)

Cross-Section Location (XS(I), mi)

Flooding Elevation (FST6(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

DI).fjSTRE#! REACH NUMBER: 6

16.660

1124.900

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXH, mi) .200

CROSS-SECTI~ and REACH OESCRIPTI~ :

Elevation Channel Channel Storage Left Left Right Right F1C',ll Path
Top Manning Top Top Hanning Top Hanning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,I) CH(K,I) BSS(K,I) BSL(K,I) CHL(K,I) BSR(K,I) CHR(K,I) SNC(K,I)

•

SU (ft) (ft) (ft) (ft)
----- --------- --------- --------- --------- --------- --------- --------- ---------

1123.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1124.00 4550.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1126.00 6525.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1128.00 8500.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1130.00 10650.0 .0400 .0 .0.0000 .0.0000 1.0000
1132.00 12800.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1134.00 15000.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECTION NUMBER: 7

. -------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG<I), ft MSL)

Initial Water Surface Elevation <YD, ft MSl)

DlUolSTREAH REACH NUMBER: 7
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17.250

1117.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXM, mi) .200

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage left left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,I) CM(K,I) BSS(K,I) BSl(K,I) CMl(K,I) BSR(K,I) CMR(K,I) SNC(K,I)eMSU (ft) <fO (fO (fO
----- --------- --------- --------- --------- --------- --------- -------~- ---------

1115.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1116.00 5900.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1118.00 7850.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1120.00 9800.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1122.00 10838.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1124.00 11875.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1126.00 13920.0 .0400 .0 .0 .0000 .0 .0000 1.0000

e
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•
ROSS-SECTION NUMBER: B
-------------------------

HOUSE ELE.= 1110(+or-)

Cross-Section Location (XS(!), mi)

Flooding Elevation (FSTG(!), ft HSL)

Initial Water Surface Elevation (YD, ft HSL)

D~STREAH REACH NUMBER: B

lB.550

1105.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .200

CROSS-SECTION and REACH DESCRIPTI~~ :

Elevation Channel Channel Storage Left Left Right Right Flt¥,!l Path
Top Manning Top Top Manning Top Manning SinuQsity
Width n Width Width n Width n Coeff.

HS(K,!) BS(K,I) CH(K,I) 8SS(K,I) BSL(K,I) CHL(K,I) BSR(K,!) CHR(K,I) SNC(K,!)

~~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1103.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1104.00 3920.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1106.00 5145.0 .0500 .0 .0 .0000 .0 .0000 1.0000
110B.00 6370.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1112.00 8690.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1116.00 112BO.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1120.00 13160.0 .0400 .0 .0 .0000 .0 .0000 1.0000

~
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•
ROSS-SECT! tti NUMBER: 9
-------------------------

HOUSE ELE.= 1111(+01'-)

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft HSL)

DlJI.jSTREAM REACH NlJiBER: 9

19.040

1100.800

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXN, mi) .100

CROSS-SECTltti and REACH DESCRIPTltti :

Elevation Channel Channel Storage Left Left Right Right Fl~ Path
Top Manning Top Top Nanning Top Hanning Sinuosity
Width n Width Width n Width n CoeH.

HS(K,I) BS(K,!) CH(K,!) BSS(K,!) BSL(K,!) CHL(K,!) BSR(K,!) CHR(K,I) SNC(K,I)

•
su (ft) (ft) (ft) (ft)

. ----- --------- --------- --------- --------- --------- --------- --------- ---------
1099.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1100.00 3360.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1102.00 4820.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1104.00 6280.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1106.00 7580.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1108.00 8880.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1112.00 11060.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECTION NUMBER: 10
-------------------------

HOUSE ELE.= 1104-06(+or-)

Cross-Section Location (XSW, mj)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

D~STREPi1 REACH NUMBER: 10

19.520

1094.100

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (OXN, mil .200

CROSS-SECTI~~ and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) SNC(K,I)

•
su (ft) (it) (ft) (ft)

. ----- --------- --------- --------- ------~-- --------- --------- --------- ---------
1091.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1092.00 1870.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1094.00 2345.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1096.00 2820.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1098.00 4110.0 .. 0400 .0 .0 .0000 .0 .0000 1.0000
1100.00 5400.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1104.00 7350.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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ROSS-SECTIIJi NUMBER: 11
-------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Eleuation (YO, ft HSL)

D~STREAH REACH NUMBER: 11
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20.050

1089.800

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXN, mi) .170

CROSS-SECTI~~ and REACH DESCRIPTllJi :

Elevation Channel Channel Storage left Left Right Right Flow Path
Top Manning Top Top Hanning Top Nanning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) SNC(K,I)

~~~:~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1087.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1088.00 1750.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1090.00 2535.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1092.00 3320.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1096.00 4200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1100.00 6100.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1104.00 12650.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECTION NUMBER: 12
-------------------------

Cross-Section location (XS(I), rni)

Flooding Elevation (FSTG(I), ft MSl)

Initial Water Surface Elevation (YD, ft MSl)

DCUlSTRE;tI REACH NltIBER: 12
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20.730

1082.200

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .300

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage left left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,I) CM(K,I) BSS(K,I) BSl(K,I) CMl(K,I) BSR(K,!) CMR(K,I) SNC(K,I)

~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1079.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1080.00 1300.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1082.00 1765.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1084.00 2230.0 .0500 .0 ,0 .0000 .0 .0000 1.0000
1086.00 2465.0 .0400 .0 .0 .0000 .0.0000 1.0000
108a.00 2700.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1092.00 4200.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
ROSS-SECT!ON NUMBER: 13

~ --------------------------

Cross-Section Location (XS(!), mil

Flooding Elevation (FSTG(!), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

O(ll.lSTREAM REACH NUMBER: 13
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21.390

1074.800

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Oistance Between Interpolated Cross-Sections (OXM, mil .200

CROSS-SECTION and REACH OESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff .

•

1) BS(K,!) CM(K,!) BSS(K,!) BSL(K,!) CML(K ,!) BSR(K,I) CMR(K,I) SNC(K ,!)
SU (ft) Ut) (ft) (ft)

------ --------- --------- --------- --------- --------- --------- --------- ---------
1071.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1072.00 830.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1074.00 1040.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1076.00 1250.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1080.00 1820.0 .0400 .0 .0 .0000 .0 .0000 1.0000
10B4.00 2720.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1088.00 6720.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
OSS-SECTION NUMBER: 14
------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSl)

D~STREAM REACH NUMBER: 14
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22.710

1063.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, rni) .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) SNC(K,I)

~::~- ~~~~_---- --------- ~~~~_---- ~~~~_---- --------- ~~~~_---- --------- ---------
1059.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1060.00 690.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1062.00 1140.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1064.00 4760.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1066.00 5225.0 .0400 .0 .0 .0000 .0 .0000 1,0000
1068.00 5690.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1072.00 7540.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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•
OSS-SECTI~ NUMBER: 15

. -------------------------

Cross-Section Location (XS(I), mil

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YD, ft MSl)

DIJ.I'lSTR8V1 REACH N~BER: 15

PAGE 21

2/15/1991

23.690

1053.300

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage left left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n CoefL

HS(K,I) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) SNC(K,I)e SU (ft) (ft) (ft) (fti
. ----- --------- --------- --------- --------- --------- --------- --------- ---------

1049.00 2.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1050.00 200.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1052.00 925.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1054.00 1275.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1058.00 3650.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1062.00 5960.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1066.00 7520.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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e ROSS-SECTIctl NUMBER: 16
-------------------------

HOUSE ELE.=1051-58(+or-)

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(!), ft MSL)

Initial Water Surface Elevation (YD, ft MSL)

DlXIiSTREAM REACH NUMBER: 16

24.160

1048.200

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECT!ctl and REACH DESCRIPTIctl :

Elevation Channel Channel Storage Left Left Right Right FI~ Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n CoeH.

HS(K,!) BS(K,!) CM(K,I) BSS(K,!) BSL(K,!) CHL(K,!) BSR(K,I) CMR(K,!) SNC(K,I)

~~::~- ~~~~----- --------- ~~~~----- ~~~~----- --------- ~~~~----- --------- ---------
1044.00 40.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1046.00 500.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1048.00 980.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1050.00 1235.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1052.00 1490.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1056.00 4860.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1060.00 6290.0 .0400 .0 .0 .0000 .0 .0000 1.0000

•
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20SS C#1BRK}~r'~ I er: ~ .}~!

PROJECT ~;TL~ : HGFRS-~1EST BREACH 13-88)
:'ROJECT NLt1BER : ;:1 LE: ~(.("jJ"j. DBK

,
?AGE 24

2/19/1991

Time (TT) 10.4000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
Fl~~t Upstrealll End of Hodel (QU(!) I cfs! 107567.80
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1407.91
Fl~ at D~nstream End of Model (QU(N), cfs) 94823.81
Water Elevation at D~nstream End of Model (YU(N), ft MSL) 1272.81

River Wa tel' F10\l1 F10\l1 Channe1 Top FlO\ll Mannings Contrad! Height Discharge Froude Depth
Location Surface Ve 1oc i ty Area Top Width n Expansion Above lJo1ume NUllber Above

Elevat i on Width Including Coeff • Initial FrOOl Channel
Storage Condition Reservoir BottOOl

x(1) y V A B 8T 9*1000 cttI FKC WAVHT DISV FRO DEPTH
(11 i) (ft HSU (ft/s) (sq ft) (ft) (ft) (c15) (ft) (acre-ft ) (ft)

--------- --------- --------- --.------ --------- --------- --------- --------- --------- --------- --------- --------- ---------
5.970 1407.91 5.32 20204. 2198. 2198. 107.568 .0400 .00 -.43 1863.1 .3 11.9
6.030 1400.51 10.55 10210. 2102. 2102. 107.760 .0400 -1.00 5.84 .0 .8 6.8
6.090 1397.42 10.35 10451. 2211. 2211. 108.146 .0400 -1.00 5.71 .0 .8 6.8
6.150 1394.33 10.15 10695. 2324. 2324. 108.529 .0400 -1.00 5.61 .0 .8 6.7

I 6.210 1391.27 9.93 10968. 2445. 2445. 108.910 .0400 -1.00 5.55 .0 .8 6.7
6.270 1388.33 9.45 11565. 2589. 2589. 109.287 .0400 -1.00 5.67 .0 .8 6.8
6.408 1382.69 7.48 14724. 3639. 3639. 110.123 .0439 -1.00 5.02 .0 .7 6.2
6.625 1374.51 6.18 18045. 5434. 5434. 111.558 .0450 -1.00 4.13 .0 .6 5.0
6.842 1366.64 5.60 20173. 7158. 7158. 112.963 .0452 -1.00 3.44 .0 .6 4.1
7.153 1356.73 4.61 24974. 8233. 8233. 115.101 .0500 .00 4.01 .0 .5 4.7
7.560 1343.98 4.41 26523. 8075. 8075. 116.936 .0500 .00 5.03 .0 .4 6.0
8.170 1324.04 3.93 30085. 8944. 8944. 118.165 .0494 .00 5.13 .0 .4 6.0
8.832 1312.08 4.25 27763. 7585. 7585. 117.997 .0479 .00 5.39 .0 .4 6.3
9.494 1300.36 4.69 24926. 6976. 6076. 116.929 .0458 .00 5.89 .0 .4 6.8

10.157 1289.23 5.37 21446. 4489. 4489. 115.078 .0410 .00 6.95 .0 .4 7.9
10.819 1283.59 2.65 40412. 8430. 8430. 106.978 .0400 .00 13.41 .0 .2 14.5
11.358 1280.80 6.60 15385. 1208. 1200. 101.523 .0300 .00 15.29 .0 .3 18.1
11.774 1279.16 7.12 14029. 1201. 1200. 99.870 .0300 .00 14.27 .0 .4 17.0
12.190 1276.40 8.67 11334. 1208. 1200. 98.302 .0300 -1.00 12.42 .0 .5 14.8
12.740 1272.81 5.62 16869. 3000. 3000. 94.824 .0300 .00 10.40 .0 .4 12.2

Haxinun Froude Nunber (FROM) .85
Cross-Section of Haxinun'froude Nunber (IFR) 2
Hininun Froude Nunber (FRH) .21
Cross-Section of HiniRUI1 Froude Nunber (IFH) 31

RESERVOIR OUTFLW INFORHATI~ :
-------------------------------

,
0
•

Iteration Elapsed OuHll* Dill Breach Tail~ater Breach Breach FIl* Breach FIQl,tI Gate
Cross Count Tine Fren Water Botten Elevation Subner- Botten UpstreaJI OuHIl* Over And

'sect ion Dan Surface Elevation gence Width Of Top Of Turbine
Nunber Elevation Correct. Dill Dall Flow
I K n Q(J) H2 YB D SUB BB 9U(1) QBRECH QMOP 90THR

(hr> (cfs) (H HSU (ft HSU (ft HSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 10.400 10756B. 1407.91 1396.00 1402.06 1.00 793.00 107568. '" .107568 •.._ ,_, _.0. ',_ ~""J .~., _,,'



3055 [:~j'18RK'H:! on 2. DO
~ROJEC7 TITLE : HOFRS-~~EST 8REACH (13-88)
PROJECT NUMBER: FILE: H'~.DBK

PAGE ~5

2/19/1991

- - - - - - - - - - - - - - - NtAl CYCLE - - - - - - - - - - - - - - -

Time (TIl 10.8000
Time Step WTHl .2000
Number of Iterations Required after Time step Reduction iITERR) 2
Flow at Upstream End of Hodel ,;QU(1) t cfs) 76132.02
Water Elevation at Upstream End of Hodel (YU(l), ft NSL) 1405.41
Flow at Downstream End of Hodel (QUiN), cfsl 107805.90
Water Elevation at Downstream End of Nodel (YU(N), ft NSl) 1273.33

Ri'Jer Water Fll),rj Fltvll Channe1 Top Fl CNI Mannings Contract! He ight Discharge Froude Depth
Loca t i on Surface l)e Ioc i ty Area Top Width n Expansion Above 'Jolume Number Above

Elevation Width Including CoeH. Init ial FrOlll Channel
Storage Condition Reservoir Bottom

xm y V A B BT G*1000 CIt1 FKC WAlJHT DISV FRD DEPTH
(m i ) (ft MSU (ft/s) (sq ft) (ft) ( ft) (cfs) (ft) (acre-ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
5.970 1405.41 5.15 14792. 2135. 2135. 76.132 .0400 .00 -2.93 1379.1 .3 9.4
6.030 1399.59 9.21 8287. 2079. 2079. 76.314 .0400 -1.00 4.92 .0 .8 S.9
6.090 1396.52 9.04 8487. 2186. 2186. 76.687 .0400 -1.00 4.82 .0 .8 5.9

I
6.150 1393.47 8.87 8688. 2296. 2296. 77 .071 .0400 -1.00 4.74 .0 .8 5.9
6.210 1390.42 8.70 8904. 2412. 2412. 77 .467 .0400 -1.00 4.70 .0 .8 5.9
6.270 1387.49 8.27 9412. 2546. 2546. 77.884 .0400 -l.00 4.84 .0 .8 6.0
6.408 1382.02 6.42 12289. 3538. 3538. 78.928 .0458 -1.00 4.34 .0 .6 5.5
6.625 1373.96 5.36 15119. 5226. 5226. 81.054 .0470 -1.00 3.58 .0 .6 4.5
6.842 1366.23 4.83 17315. 6856. 6856. 83.690 .0474 -1.00 3.03 .0 .5 3.7
7.153 1356.26 4.22 21145. 7726. 7726. 89.146 .0500 .00 3.53 .0 .4 4.3
7.560 1343.60 4.10 23533. 7637. 7637. 96.593 .0500 .00 4.65 .0 .4 5.6
8.170 1323.81 3.77 28010. 8615. 8615. 105.669 .0500 .00 4.90 .0 .4 5.8
8.832 1311.97 4.17 26997. 7442. 7442. 112.633 .0482 .00 5.29 .0 .4 6.2
9.494 1300.35 4.66 24849. 6065. 6065. 115.822 .0458 .00 5.88 .0 .4 6.8

10.157 1289.33 5.34 21912. 4546. 4546. 117.014 .0404 .00 7.05 .0 .4 8.0
10.819 1284.16 2.50 45373. 9113. 9113. 113.641 .0400 .00 13.98 .0 .2 15.0
11.358 1281.46 6.85 16185. 1200. 1200. 110.807 .0300 .00 15.96 .0 .3 18.7
11.774 1279.79 7.44 14790. 1200. 1200. 109.974 .0300 .00 14.90 .0 .4 17.6
12.190 1276.93 9.13 11964. 1200. 1200. 109.216 .0300 -1.00 12.95 .0 .5 15.3
12.740 1273.33 5.85 18413. 3000. 3000. 107.806 .0300 .00 10.92 .0 .4 12.7

HaximuR Froude Number (FROM) .82
Cross-Section of MaximUR Froude NURber (IFR) 2
MiniRUR Froude Number (FRM) .20
Cross-Section of MinimuR Froude NURber (lAM) 31

RESERVOIR OlfTFLW INFORtlATl~ :
-----------------------.-------

'Dm Iteration Elapsed OutflCM Dm Breach Tailwater Breach Breach FllM Breach FIO'il Gate
Cross Count Tillie FrOll Water Bottm Elevation SubRer- Sott011 Ups trem OuHltM Over And
Section Dm Surface Elevation gence Width Of Top Of Turbine
NURber Elevation Correct. Dm Dm FICNI
I K n Q(1) H2 YB D SUB BS OU(I) OSRECH OMOP QOTHR

(hr) (ds) (ft HSL> (ft HSl) (ft MSL> (ft) (cfs) (cfs) (ds) (ds)
--------- --------. --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 10.800 76132. 1405.41 1396.00 1401.13 ___ 1.00 , 793.00 __ 76132. .76132. ______ 0.______ .. 0. _______ .
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soss ::·AM8F~~~ ,~.I~r·:·!~jr: 2,00
PROJEC' TITLE : HQFRS-~JEST BREACH (13-88)
PROJECT NlNBER : FILE: HI)",IJ"j.DBK

I
PAGE 26

2/19/1991

Time nT) 11. 2000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
Flc~ at Upstream End of Hodel (QU(I), cfs) 53108.02
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1403.33
Flow at Downstream End of Model (QU(N), cfs) 112600.30
Water Elevation at Downstream End of Model (YU(N), ft MSL) 1273.47

Ri '/er Water FIQ\11 Fl Q\II Channel Top F1Q\11 Hannings . Contrad/ Height Discharge Froude Depth
Location Surface Veloci ty Area Top Width n Expansion Above Volume Number Aoove

Elevation tdidth Including Coeff • In it ial From Channel
Storage Condition Reservoir Bottom

X(l) y V A 8 81 Q*1000 CIt1 FKC WAVHT DlSV FRO DEPTH
(m i) (ft HSU (ft/s) (sq ft) ( ft) (ft) (cfs) (ft) (acre-H) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
5.970 1403.33 5.10 10409. 2083. 2083. 53.108 .0400 .00 -5.01 964.9 .4 7.3
6.030 1398.81 7.99 6670. 2060. 2060. 53,263 .0400 -LOO 4.14 .0 .8 5.1
6.090 1395.76 7.84 6833. 2165. 2165. 53.583 .0400 -LOO 4.06 .0 .8 5.1

I
6.150 1392.73 7.71 6997. 2273. 2273. 53.913 .0400 -1.00 4.00 .0 .8 5.1
6.210 1389.69 7.57 7165. 2384. 2384. 54.253 .0400 -1.00 3.97 .0 .8 5.1
6.270 1386.74 7.25 7532. 2508. 2508. 54.616 .0400 -LOO 4.09 .0 .7 5.2
6.408 1381.40 5.49 10125. 3446. 3446. 55.554 .0475 -1.00 3.72 .0 .6 4.9
6.625 1373.44 4.60 12474. 5030. 5030. 57,407 .0488 -1.00 3.06 .0 .5 3.9
6.842 1365.82 4.10 14544. 6549. 6549. 59.592 .0496 -1.00 2.62 .0 .5 3.3
7.153 1355.68 3.77 16880. 7117. 7117. 63.614 .0500 .00 2.95 .0 .4 3.7
7.560 1342.93 3.71 18698. 6870. 6870. 69.291 .0500 .00 3.98 .0 .4 4.9
8.170 1323.15 3.48 22597. 7816. 7816. 78.627 .0500 .00 4.24 .0 .4 5.1
8.832 1311.51 3.87 23654. 6871. 6871. 91.580 .0498 .00 4.82 .0 .4 5.7
9.494 1299.99 4.43 22706. 5738. 5738. 100.488 .0468 .00 5.51 .0 .4 6.4

10.157 1289.05 5.17 20669. 4394. 4394. 106.815 .0408 .00 6.78 .0 .4 7.7
10.819 1284.24 2.41 46133. 9213. 9213. 111.136 .0400 .00 14.06 .0 .2 15.1
11.358 1281.63 6.86 16383. 1200. 1200. 112.349 .0300 .00 16.12 .0 .3 18.9
11.774 1279.97 7.50 15002. 1200. 1200. 112.490 .0300 .00 15.08 .0 .4 17.8
12.190 1277.09 9.26 12152. 1200. 1200. 112.567 .0300 -1.00 13.10 .0 .5 15.5
12.740 1273.47 5.98 18823. 3000. 3000. 112.600 .0300 .00 11.06 .0 .4 12.9

Haxinun Froude Nunber (FROM) .78
Cross-Section of Maximum Froude Number (IFR) 2
Hininun Froude Nunber (FRH) .19
Cross-Section of Minimum Froude Nunber (IFH) 31

RESERVOIR OUTFLW INFORt'ATJON :
-------------------------------

r~
Iteration Elapsed OutfllM Dm Breach Ta i lwater Breach Breach F1CM Breach FllM Gate

Cross Count Tine Fran Water Bottlll Elevation Subner- Bottlll Upstrean Outflow Over And
Section Dm Surface Elevation gence Width Of Top Of Turbi ne
NUllber Elevation Correct. Dm Dm FICM
I K n Q(J) H2 YB D SUB BB QUm QBRECH QMOP QOTHR

(hr) (cfs) (ft HSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2· 11.200 53108. 1403.33 1396.00 1400.33 . 1.00 .793.00 .. 53109• . 53l08. . _. _ .0 • .. ._.. : 0•...
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PROJECT ,IiLE : HGFRS-~JE3, 8REACH !13-88l
PROJECT NUMBER: FILE: H(~.DBK

'AGE 27

2/19/19'?1

I - - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time nTl 11. 6000
Time Step .: DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) .,

"-

Flow at Upstream End of Model (QU(1) , cis) 37176.10
Water Elevation at Upstream End of Model ':YU(1), ft MSL) 1401.67
Flow at Downstream End of Model (QU(N)! cfs) 107317.10
Water Elevation at Downstream End of Model ':YU(Nl, ft MSL) 1273.29

River Wahl' Flow Flow Channel Top Flow Mannings Contradl Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Above l)ol ume Number Abo'Je

El evat i on Width Including CoefL Ini t ial FrOOl Channel
Storage Condition Reservoir Bottom

xm Y V A B BT Q*1000 0tI FKC WAVHT DISV FRO DEPTH
(mil (ft MSU (His) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
5.970 1401.67 5.33 6981. 2042. 2042. 37.176 .0400 .00 -6.67 673.7 .5 5.7
6.030 1398.15 7.02 5320. 1968. 1968. 37.325 .0400 -1.00 3.48 .0 .8 4.5
6.090 1395.15 6.83 5508. 2131. 2131. 37.598 .0400 -1.00 3.44 .0 .7 4.5
6.150 1392.13 6.70 5649. 2254. 2254. 37.855 .0400 -1.00 3.41 .0 .7 4.5

I 6.210 1389.11 6.59 5783. 2362. 2362. 38.119 .0400 -1.00 3.39 .0 .7 4.6
6.270 1386.13 6.40 5998. 2477. 2477. 38.398 .0400 -1.00 3.48 .0 .7 4.6
6.408 1380.86 4.71 8311. 3366. 3366. 39.148 .0490 -1.00 3.19 .0 .5 4.4
6.625 1372.98 3.99 10190. 4845. 4845. 40.619 .0500 -1.00 2.60 .0 .5 3.5
6.842 1365.39 3.61 11813. 6168. 6168. 42.619 .0500 -1.00 2.19 .0 .5 2.9
7.153 1355.20 3.37 13559. 6605. 6605. 45.756 .0500 .00 2.47 .0 .4 3.2
7.560 1342.35· 3.38 14874. 6197. 6197. 50.205 .0500 .00 3.39 .0 .4 4.3
8.170 1322.51 3.21 17844. 7040. 7040. 57.234 .0500 .00 3.60 .0 .4 4.5
8.832 1310.78 3.57 18872. 6309. 6309. 67.295 .0500 .00 4.09 .0 .4 5.0
9.494 1299.31 4.08 19008. 5126. 5126. 17.517 .0489 .00 4.83 .0 .4 5.8

10.157 1288.29 4.92 17473. 3978. 3978. 86.043 .0427 .00 6.01 .0 .4 7.0
10.819 1283.69 2.37 41225. 8545. 8545. 97.612 .0400 .00 13.51 .0 .2 14.6
11.358 1281.15 6.54 15812. 1208. 1200. 103.368 .0300 .00 15.64 .0 .3 18.4
11.774 1279.57 7.21 14525. 1208. 1200. 104.693 .0300 .00 14.68 .0 .4 17.4
12.190 1276.81 9.95 11922. 1208. 1200. 105.767 .0300 -1.00 12.83 .0 .5 15.2
12.740 1273.29 5.87 18299. 3001. 3000. 107.317 .0300 .00 10.89 .0 .4 12.7

Maximun Froude Number (FROM) .75
Cross-Section of Maximum "Froude Nunber (IFR) 2
Mi nilium Froude Number (FRtt) .19
Cross-Section of Mininum Froude Nunber (IFM) 31

RESERVOIR OUTFLW INFORt1ATI~ :
-----------------------.-------

•
Iteration Elapsed Outflow Dan Breach Tai lwahr Breach Bruch F1CM Breach Flow Gate

ross Count Tille Frm Wahl' BoUm Elevation Subner- BoUm Upstrean OuH1CM Over And
ect ion Dan Surface Elevation gence Width Of Top Of Turbine

Nunber ElevatiOll Correct. Dan Dan F1CM
I K n Gm H2 YB 0 SUB BB GUm GBRECH QMOP QOTHR

(hr) (cfs) (ft 11Sl) <H MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 11.600 37176. 1401.67 1396.00 1399.64 1.00 793.00 37176. . ' 371Z6 • O. O.
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30SS DANBRK '!ers ion 2.00

PROJECT TiTLE : HGFRS-~~EST BREACH \13-88)
PROJECT NU'1BER : FI lE: HllW, DBK 2/19/1991

Time (TI) 12.0000
Time Step (OTH) .2000
Number of Iterations Required after TiBe Step Reduction (ITERR) 3
Flow at Upstream End of Model (GUm! cfs) 27172,59
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1400.38
Flc~ at Downstream End of Hodel (QU(N), cfs) 92663.24
Water Elevation at Downstream End of Model (YU(N), ft MSL) 1272.86

Ri'Jer Water Flow Flow Channel Top Flow Mannings Contract/ Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above \)01 ume Number Above

Elevation Width Including Coeff • Ini t ial Fr'oo Channel
Storage Condition Reservoir BottOl1l

xm Y V A 8 8T Q*lOOO Ct11 FKC WAVHT 0151) FRO DEPTH
(mil (ft NSU (ft/s) (sq ft) (ft) (ft) (ds) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

5.970 1400.38 6.23 4363. 2009. 2009. 27.173 .0400 .00 -7.96 484.6 .7 4.4
6.030 1397.57 6.42 4244. 1782. 1782. 27.265 .0400 -1.00 2.90 .0 .7 3.9
6.090 1394.60 6.25 4394. 1922. 1922. 27.447 .0400 -1.00 2.89 .0 .7 4.0

1
6.150 1391.63 6.06 4563. 2085. 2085. 27.650 .0400 -1.00 2.91 .0 .7 4.0
6.210 1388.67 5.87 4752. 2280. 2280. 27.872 .0400 -1.00 2.95 .0 .7 4.1
6.270 1385.67 5.76 4871. 2454. 2454. 28.066 .0400 -1.00 3.02 .0 .7 4.2
6.408 1380.46 4.11 6962. 3306. 3306. 28.593 .0500 -1.00 2.78 .0 .5 4.0
6.625 1372.56 3.61 8257. 4479. 4479. 29.788 .0500 -1.00 2.19 .0 .5 3.1
6.842 1365.03 3.22 9689. 5825. 5825. 31.178 .0500 -1.00 1.83 .0 .4 2.5
7.153 1354.80 3.03 11052. 6190. 6190. 33.482 .0500 .00 2.08 .0 .4 2.8
7.560 1341.85 3.08 11951. 5629. 5629. 36.784 .0500 .00 2.90 .0 .4 3.9
8.170 1321. 97 2.95 14256. 6393. 6393. 42.086 .0500 .00 3.06 .0 .3 4.0
8.832 1310.18 3.27 15255. 5847. 5847. 49.899 .0500 .00 3.50 .0 .4 4.4
9.494 1298.59 3.74 15455. 4778. 4778. 57.769 .0500 .00 4.12 .0 .4 5.0

10.157 1287.40 4.60 14147. 3492. 3492. 65.097 .0453 .00 5.12 .0 .4 6.1
10.819 1282.52 2.42 32106. 7140. 7140. 77.590 .0400 .00 12.35 .0 .2 13.4
11.358 1280.06 5.92 14505. 1200. 1200. 85.830 .0300 .00 14.56 .0 .3 17.3
11.774 1278.62 6.58 13386. 1208. 1200. 88.082 .0300 .00 13.73 .0 .3 16.5
12.190 1276.12 8.18 10992. 1200. 1200. 89.945 .0300 -1.00 12.14 .0 .5 14.5
12.740 1272.86 5.45 16992. 3808. 3000. 92.663 .0300 .00 10.45 .0 .4 12.3

NaxiRuR Froude Nuqber (FROM) .74
Cross-Section of HaxiRUR·Froude NUiber (IFR) 1
HiniBuR Froude Nuqber (FRH) .20
Cross-Section of Hininuq Froude Nulber (lAM) 31

RESERVOIR OUTFLW INFOIWlTI~ :
-------------------------------10

_
Iteration Elapsed OutflO'.f Dill Breach Tai l\llater Breach Breach F1O'.f Breach FIO'.f Gate

Cross Count Tine Fren Water Botten Elevation SubRer- Botten Upstrean OutflO'.f Over And
Section Dill Surface Elevation gence Width Of Top Of Turbine
NURber Elevation Correct. Dan Dill FIO'.f
I K TI Q(l) H2 YB D SUB B8 9U(I) 9BRECH QrmOp QOTHR

(hr) (cfs) (ft HSl) (ft NSL> (ft HSL> (ft) (cfs) (ds) (ds) (ds)
--------- -----~--- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

3 12.000 27173. 1400.38 . 1396.00 1399.06 1.00 793.00 27173. .. 27173. O. .' ..... _. ,0 ~_ ... ~....
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PROJECT Nll1BER : FILE: Hfl,W. DBK
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Time nT) 12.4000
Time Step WTH) .2000
Number of Iterations Required after Ti~ Step Reduction (ITERR) 4
Flow at Upstream End of Model (QU(l), cfs) 21751.34
Water Elevation at Upstream End of Hodel (YU(l), ft HSL) 1399.33
Fl~» at Downstream End of Hodel (QU(NI, cfSi 75197.33
Water Elevation at Downstream End of Model (YU(N), ft MSLI 1272,23

River Water Flow Flow Channe I Top Flow Mannings Contract/ Height Discharge Froude Dep th
Location Surface l)e 1oc ity Area Top Width n Expansion Above IJol urne Number Abo'Je

Elevation Width Including Coeff . In it ial Froo Channel
Storage Condition Reservoir Bottom

xm Y V A B BT G*1000 011 FKC WAVHT DISlJ FRD DEPTH
(mi) (ft MSU (ft/s) (sq ft) (it) (it) (cis) (ft) (acre-ft) (it)

--------- --------- --------- --------- --------- -.------- --------- --------- --------- --------- --------- --------- ---------
5.970 1399.33 9.06 2401. 1599. 1599. 21.751 .0400 .00 -9.01 3BO.0 1.3 3.3
6.030 1397.21 6.03 3616. 1664. 1664. 21.816 .0400 -1.00 2.54 .0 .7 3.5

I
6.090 1394.24 5.87 3736. 1788. 1788. 21.943 .0400 -1.00 2.54 .0 .7 3.6
6.150 1391.29 5.71 3869. 1930. 1930. 22.078 .0400 -1.00 2.56 .0 .7 3.7
6.210 1388.34 5.53 4017. 2098. 2098. 22.218 .0400 -1.00 2.62 .0 .7 3.8
6.270 1385.36 5.41 4134. 2292. 2292. 22.355 .0400 -LOO 2.71 .0 .7 3.8
6.408 1380.15 3.82 5951. 3140. 3140. 22.740 .0500 -1.00 2.47 .0 .5 3.6
6.625 1372.29 3.33 7043. 4234. 4234. 23.471 .0500 -1.00 I. 91 .0 .5 2.8
6.842 1364.79 2.93 8288. 5587. 5587. 24.296 .0500 -1.00 1.59 .0 .4 2.3
7.153 1354.52 2.76 9308. 5885. 5885. 25.729 .0500 .00 I. 79 .0 .4 2.5
7.560 1341.46 2.84 9832. 5178. 5178. 27.B76 .0500 .00 2.51 .0 .4 3.5
8.170 1321.54 2.73 11589. 5865. 5865. 31.604 .0500 .00 2.63 .0 .3 3.5
8.832 1309.69 3.00 12461. 5464. 5464. 37.379 .0500 .00 3.00 .0 .4 3.9
9.494 1297.98 3.43 12641. 4491. 4491. 43.384 .0500 .00 3.51 .0 .4 4.4

10.157 1286.71 4.16 11867. 3182. 3182. 49.350 .0478 .00 4.43 .0 .4 5.4
10.819 1281.09 2.60 23115. 5418. 5408. 60.023 .0400 .00 10.91 .0 .2 12.0
11.358 1278.72 5.22 12890. 1210. 1200. 67.262 .0300 .00 13.21 .0 .3 16.0
11.774 1277.42 5.83 11947. 1218. 1200. 69.604 .0300 .00 12.53 .0 .3 15.3
12.190 1275.21 7.23 9899. 12tO. 1200. 71.604 .0300 -1.00 11.23 .0 .4 13.6
12.740 1272.23 4.97 15129. 2858. 2850. 75.197 .0300 .00 9.81 .0 .4 11.6

Maxi~um Froude Number (FROM) 1.30
Cross-Section of Maximum Froude Number (lFR) 1
Minimum Froude Number (FRM) .22
Cross-Section of Minimum Froude Number (IFH) 31

RESERVOIR OUTFLW INFOItlATIIli :
-------------------------------

Iteration Elapsed OuHlrM Dam Bruch Tai lwater Bruch Breach FIrM Breach FIrM Gate
Count Time FrlXl Water Bottm Elevation Submer- Bottm Upstrem OutflQlll Over And

Dam SurfiCe Elevation gence Width Of Top Of Turbine
E1evition Correct. Om Dm FIQlII

K n Qm H2 YB 0 SUB BB QU(1) GBRECH GMOP QOTHR
(hr) (ch) (ft "51.) (ft MSU (ft HSU (ft) (ds) (ch) (cfs) (ds)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
4 12.400 21751. . 1399.33 1396.00 1398.69 .93 793.00. . 21751,. '"c.' 21751•..... . 0•.. ,....... 0.......... ~
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- - - - - - - - - - - - - - - NEX1 CYCLE - - - - - - - - - - - - - - -

Time nTI 12.8000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 6
F1C/,lj~t Upstream End of Hodel (GUm, cfSJ 14371.07
Water Elevation at Upstream End of Model (YU(l), ft MSL) 13'18.58
Fle-.~ at D()Rnstream End of Hodel (GU(N) , cts) 59524.07
Water Elevation at Downstream End of Model (YU(N), ft MSL) 1271. 37

Ri'~el' Wahl' Flow Flow Channe1 Top Flow Mann i rigs Contract/ Height Dischuge Froud£' D£'pth
Location Surface t)elocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff . Ini tial Froo Channe 1
Storage Condition Reservoir BottOOl

xm y IJ A B BT G*1000 cttI FKC WAVHT DISV FRD DEPTH
(mD (ft MSU (ftls) (sq ft) (ft) (ftj (cfs) ( ft) (acre-ftj ( ft)

-----.--- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
5.970 1398.58 10.55 1362. 1145. 1145. 14.371 .0400 .00 -9.76 275.5 1.7 2.6
6.030 1396.63 5.36 2710. 1477 • 1477 • 14.528 .0400 -1.00 1.96 .0 .7 3.0

I
6.090 1393.70 5.26 2822. 1582. 1582. 14.839 .0400 -1.00 2.00 .0 .7 3.1
6.150 1390.78 5.15 2942. 1700. 1700. 15.149 .0400 -1.00 2.05 .0 .7 3.2
6.210 1387.86 5.03 3074. 1838. 1838. 15.459 .0400 -1.00 2.14 .0 .7 3.3
6.270 1384.93 4.93 3197. 2000. 2000. 15.766 .0400 -1.00 2.27 .0 .7 3.4
6.408 1379.75 3.49 4762. 2824. 2824. 16.601 .0500 -1.00 2.07 .0 .5 3.2
6.625 1372.01 3.03 5894. 3987. 3987. 17.864 .0500 -LOO 1.63 .0 .4 2.5
6.842 1364.5B 2.67 7128. 5383. 5383. 19.034 .0500 -1.00 1.38 .0 .4 2.1
7.153 1354.30 2.55 8053. 5654. 5654. 20.572 .0500 .00 1.57 .0 .4 2.3
7.560 1341.17 2.66 8391. 4847. 4847. 22.291 .0500 .00 2.22 .0 .4 3.2
8.170 1321.21 2.55 9737. 5469. 5469. 24.838 .0500 .00 2.30 .0 .3 3.2
8.832 1309.31 2.77 10444. 5170. 5170. 28.892 .0500 .00 2.62 .0 .3 3.5
9.494 1297.52 3.14 10592. 4270. 4270. 33.270 .0500 .00 3.04 .0 .4 4.0

10.157 1286.16 3.72 10149. 3044. 3044. 37.749 .0500 .00 3.88 .0 .4 4.8
10.819 1279.50 2.86 16038. 3484. 3484. 45.918 .0400 .00 9.32 .0 .2 10.4
11.358 1277.40 4.57 11310. 1200. 1200. 51.630 .0300 .00 11.89 .0 .3 14.7
11.774 1276.23 5.12 10520. 1200. 1200. 53.847 .0300 .00 11.34 .0 .3 14.1
12.190 1274.24 6.38 8744. 1200. 1200. 55.786 .0300 -1.00 10.26 .0 .4 12.6
12.740 1271.37 4.63 12850. 2510. 2510. 59.524 .0300 .00 8.96 .0 .4 10.8

Maximum Froude Nunber (FROM) 1.71
Cross-Section of Maximum·Froude Number (IFR) 1
Minimum Froude Nunber (FRH) .24
Cross-Section of Minimum Froude Nunber (lAM) 31

RESERVOIR OUTFLW INFORHATl~ :
-------------------------------

Iteration Elapsed Outflw Dan Breach Tai l~ater Breach Breach Flw Breach F10l.f Gate
Count Tine Frm Wahl' Bottm Elevation Subler- Bottm Upstrean OuHIOlf Over And

Dan Surface Elevation gence Width Of Top Of Turbine
Elevation Correct. Dan Dan Flw

K n Qm H2 YB 0 SUB BB GUm QBRECH QMOP QOTHR
(hr) (cfs) (ft MSO (ft HSL> (ft HSL> (ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
6 12.800 14371. . 1398.58 1396.00 1398.10 .70 793.00 . 14371. _... 1437t•. __ .. _0 •..__ .....0.•.... _.. ......,



Normal ized conservation of mass as percent of maximum flow
in reach = -.23

NG CfJ1PLETED :

Number of Time Steps Used (KTIME)

Maximum Number of Time Steps Allowed

Total Time of Flood Routing (TT, hr)

I

65

1199

1 ·~ ?.i,.
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LOOD CREST SUMMARY :
--------------------

s Max imurn Maximum Time To Maximum Flood Time To
ct ion Stage F10\l/ Maximum F10\l/ E1 eva t ion F1 Dod

Location Elevation Stage Velocity Elevation
(mi) (ft MSU (cfs) (hr) (fUsee> (ft MSU (hr)
--------- --------- --------- --------- --------- --------- ---------

5.970 1417.85 118930 7.800 10.90 .00 .00
6.000 1402.37 118930 10.000 11.10 .00 .00
6.030 1400.81 118926 10.000 10.98 .00 .00
6.060 1399.25 118924 10.000 10.86 .00 .00
6.090 1397.70 118924 10.000 10.75 .00 .00
6.120 1396.14 118926 10.000 10.63 .00 .00
6.150 1394.60 118928 10.000 10.52 .00 .00
6.180 1393.05 118931 10.000 10.41 .00 .00
6.210 1391.52 118935 10.000 10.28 .00 .00
6.240 1390.00 118939 10.000 10.10 .00 .00
6.270 1388.56 118942 10.000 9.78 .00 .00
6.300 1387.29 118945 10.000 9.10 .00 .00
6.408 1382.86 118950 10.000 7.75 .00 .00
6.517 1378.69 118942 10.000 6.90 .00 .00
6.625 1374.62 118917 10.000 6.36 .00 .00
6.733 1370.74 118875 10.000 5.81 .00 .00

1'842 1366.71 118832 10.000 5.74 .00 .00
.• 950 1363.19 118759 10.000 4.87 .00 .00
7.153 1356.79 118671 10.200 4.66 .00 .00
7.357 1349.97 118740 10.200 5.20 .00 .00
7.560 1344.01 118721 10.200 4.43 .00 .00
7.865 1332.91 118571 10.200 6.02 .00 .00
8.170 1324.04 118165 10.400 3.93 .00 .00
8.501 1318.04 118244 10.400 4.08 .00 .00
8.832 1312.08 .117996 10.400 4.25 .00 .00
9.163 1306.18 117629 10.600 4.45 .00 .00
9.494 1300.39 117725 10.600 4.69 .00 .00
9.826 1294.76 117587 10.600 4.97 .00 .00

10.157 1289.33 117182 10.800 5.37 .00 .00
10.488 1285.58 116415 11.000 5.09 .00 .00
10.819 1284.27 113802 11.000 4.03 .00 .00
11.150 1282.30 112950 11.200 6.69 .00 .00
11.358 1281.63 112767 11.200 6.89 .00 .00
11.566 1280.87 112579 11.200 7.15 .00 .00
11. 774 1279.97 112490 11.200 7.51 .00 .00
11. 982 1278.83 112536 11.200 8.08 .00 .00
12.190 1277.09 112567 11.200 9.26 .00 .00
12.465 1275.18 112585 11. 200 6.58 .00 .00
12.740 1273.47 112600 11.200 5.98 .00 .00
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WARNING: Maximum water surface elevation is greater than the
highest top width elevation for the following following
cross-sections.

Cross Cross Maximum Max imum
Sec t ion Sect ion Top Water
Number Location Width Surface

Elevation Elevation
(rn i) (ft MSU (ft MSU

--------- --------- --------- ---------
30 10.49 1285.22 12B5.58
31 10.82 1279.11 1284.27
32 11.15 1273.00 1282.30
33 11.36 1272.80 1281.63
34 11.57 1272.60 1280.B7
35 11.77 1272.40 1279.97
36 11.98 1272.20 1278.B3
37 12.19 1272 .00 1277.09
38 12.47 1272.50 1275.1B
39 12.74 1273.00 1273.47

I WARNING: The top width entries should be extended upward at the
above cross-sections.

END OF QUTPUT
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Flooding Elevation (FSTG(I), ft MSL)

Initial wat~r Surface Elevation (YO, ft MSL)

OfU-lSTREAM REACH NUMBER: 17

PAGE 23
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25.540

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXM, mil .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,I) CN(K1I) BSS(K,I) BSL(K,!) CNL(K,!) BSR(K,!) CNR(K,!) SNC(K,!)

~;i ~::~-~i:i ----:ij:i ~::~---:i ~::~---:i ----::iii ~::~---:i ----:ii:: ---:::iii

1030.00 260.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1032.00 915.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1034.00 1570.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1038.00 2110.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1044.00 3020.0 .0400 .0 .0 .0000 .0 .0000 1.0000
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Flooding Elevation (FSTG(I), ft MSl)

Initial Water Surface Elevation (YD, ft MSl)

D~STREAM REACH NUMBER: 18
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26.690

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXM, mil .200

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage left Left Right Right Fl(ll,lj Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HSiK,I) BS(K,I) CM(K,Il BSS(K,I) BSl(K'I) CMl(K'I) BSR(K,I) CMR(K,I) SNCiK,I)

~~:;; ::::_;;:; ----:;;;; ::::_--:; ::::_--:; ----:;;;; ::::_--:; ----:;;;; ---;:;;;;

~~8.00 280.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1012.00 960.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1014.00 1030.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1016.00 1100.0 .0400 .0 .0 .0000 .0 .0000 1.0000
1020.00 2000.0 .0400 600.0 .0 .0000 .0 .0000 1.0000
1024.00 2100.0 .0400 1700.0 .0 .0000 .0 .0000 1.0000

I
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l OSS-SECTION NUMBER: 19
-------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

O(U.lSTREAM REACH NUMBER: 19
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27.570

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (OXM, mi) ,200

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right F10lA Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

I
I) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) SNC(K,I)
·su (ft) (ft) (ft) (ft)
---- --------- --------- --------- --------- --------- --------- --------- ---------

, 2.00 270.0 .0500 .0 .0 .0000 .0 .0000 1.0000
994.00 370.0 .0500 .0 .0 .0000 .0 .0000 1.0000
996.00 470.0 .0500 .0 .0 .0000 .0 .0000 1.0000
998.00 755.0 .0500 .0 .0 .0000 .0 .0000 1.0000

1000.00 1040.0 .0500 .0 .0 .0000 .0 .0000 1.0000
1004.00 1300,0 .0400 .0 .0 .0000 .0 .0000 1.0000
1008.00 1900.0 .0400 1600.0 .0 .0000 .0 .0000 1.0000

I
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I ROSS-SECTION NUMBER: 20
-------------------------

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft MSL)

DfU-lSTREAH REACH NUMBER: 20

PAGE 26
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28.750

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Between Interpolated Cross-Sections (DXH, mi) .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right Flow Path
Top Manning Top Top Manning Top Hanning Sinuosity
Width n Width Width n Width n CoeH.

1
,,1) BS(K,I) CH(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,!) CHR(K,!) SNC(K,!)
MSU (ft) (ft) (ft) (ft)

----- --------- --------- --------- --------- --------- --------- --------- ---------
,72.00 120.0 .0500 '.0 .0 .0000 .0 .0000 1.0000
974.00 300.0 .0500 .0 .0 .0000 .0 .0000 1.0000
976.00 475.0 .0500 .0 .0 .0000 .0 .0000 1.0000
978.00 940.0 .0500 .0 .0 .0000 .0 .0000 1.0000
980.00 1400.0 .0500 .0 .0 .0000 .0 .0000 1.0000
984.00 2600.0 .0400 .0 .0 .0000 .0 .0000 1.0000
988.00 2700.0 .0400 7100.0 .0 .0000 .0 .0000 1.0000

,
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lIIIIlr-~~~:::::~~-~~~:~-:--:~ MUlLEN WELL(FOUNDATIONSi

Cross-Section Location (XS(I), mi)

Flooding Elevation (FSTG(I), ft MSL)

Initial Water Surface Elevation (YO, ft MSL)

Dtl.tlSTREAN REACH NUMBER : 21

PAGE 27
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29.620

.000

.000

Reach Contraction-Expansion Coefficient (FKC) .000

Minimum Distance Bet~een Interpolated Cross-Sections (DXM, mi) .100

CROSS-SECTION and REACH DESCRIPTION :

Elevation Channel Channel Storage Left Left Right Right FI~ Path
Top Manning Top Top Manning Top Manning Sinuosity
Width n Width Width n Width n Coeff.

HS(K,I) BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) SNC(K,I)

llIIIIr~:;; ::~;;;:; ----:;;;; ::::---:; ::::---:; ----:;;;; ~::---:; ----:;;;; ---;:;;;;
~8.00 750.0 .0500 .0 .0 .0000 .0 .0000 1.0000

960.00 1200.0 .0500 .0 .0 .0000 .0 .0000 1.0000
964.00 2000.0 .0400 .0 .0 .0000 .0 .0000 1.0000
966.00 2200.0 .0400 .0 .0 .0000 .0 .0000 1.0000
968.00 2400.0 .0400 4490.0 .0 .0000 .0 .0000 1.0000
972.00 2500.0 .0400 5620.0 .0 .0000 .0 .0000 1.0000

,
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Flooding Elevation (FSTG(I), ft HSL)

Initial Water Surface Elevation (YO, ft MSL)

CROSS-SECTION DESCRIPTION :

PAGE 28

2/15/1991

30.100

.000

.000

Elevation Channel
Top
Width

HS(K,I) BS(K,!)
(ft MSU (fO

Storage
Top
Width
BSS(I(, J)
(ft)

Left
Top
Width
BSUK, J)

( fO

Right
Top
Width
BSR(K,J)
(ft)

950.00 100.0 .0 .0 .0
952.00 150.0 .0 .0 .0
956.00 2575.0 .0 .0 .0
960.00 2700.0 .0 .0 .0
964.00 2800.0 .0 .0 .0
968.00 3000.0 .0 .0 .0

I 972.00 3200.0 .0 .0 .0

,
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I

I

WARNING: At cross-section reach 15 the distance between
interpolated cross-sections (DXM) should be changed
to .052 due to expansion/contraction criteria

WARNING: At cross-section reach 17 the distance between
interpolated cross-sections (DXM) should be changed
to .077 due to expansion/contraction criteria

WARNING: At cross-section reach 21 the distance between
interpolated cross-sections <OXH) should be changed
to .080 due to expansion/contraction criteria

,
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DISTANCE BETWEEN INTERPOLATED CROSS-SECTIONS

,

x(1) TI¥lT WIll BE USED IN Cll1PUTATIONS :
-------------------------------------------~-

Do.oIn Interp.
Stream Cross
Reach Section
Number Distance
1=I ,NSl Dxt1(l)

(mi)

PAGE 30
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I

I

1 101.0000
2 .0340
3 .2000
4 .1000
5 .2000
6 .2000
7 .2000
8 .2000
9 .1000

10 .2000
11 .1700
12 .3000
13 .2000
14 .1000
15 .1000
16 .1000
17 .1000
18 .2000
19 .2000
20 .1000
21 .1000

Total number of cross-sections (original+interpolated)

Maximum number of cross-sections allo.oled

111

300
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OUTPUT DATA StWARY :

~----------------

ROSS-SECTION and REACH StWARY :
---------------------------------

Cross Cross Bottom Reach Reach Reach
Sect ion Sect ion Elevation Number Length Slope
Number Location

(mi) (ft HSU (mD (ft/mD
--------- --------- --------- --------- --------- ---------

1 14.170 1174.500
2 14.200 1173.000 .030 50.000

WARNING: Slopes greater than 50 ft/mi may cause supercritical flow

3 14.610 1167.000 2 .410 14.634
4 15.060 1155.000 3 .450 26.667
5 15.540 1145.000 4 .480 20.833
6 16.660 1123.000 5 1.120 19.643
7 17.250 1115.000 6 .590 13.559
8 18.550 1103.000 7 1.300 9.231
9 19.040 1099.000 8 .490 8.163

10 19.520 1091.000 9 .480 16.667
11 20.050 1087.000 10 .530 7.547
12 20.730 1079.000 11 .680 11.765

I 13 21.390 1071.000 12 .660 12.121
14 22.710 1059.000 13 1.320 9.091
15 23.690 1049.000 14 .980 10.204
16 24.160 1044.000 15 .470 10.638
17 25.540 1026.000 16 1.380 13.043
18 26.690 1004.000 17 1.150 19.130
19 27.570 992.000 18 .880 13.636
20 28.750 972.000 19 1.180 16.949
21 29.620 956.000 20 .870 18.391
22 30.100 950.000 21 .480 12.500

I
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'

-NUMBERED DAMlBRIDGE CROSS-SECTIONS :
-------------------------------------

Darn! Revised
Br idge Cross

Sect i on
Number

Number of Intermediate Cross-Sections (NN(NS»

Number of Time Steps (NNU)

I

I
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111

7
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INITIAL CONDITIONS TABLE :

~------------------------

Cross Noma1 Norma1 Cr i tical Cr itical Froude Iteration Iteration
ion Section Fl(J\lj FI(J\lj FI(J\lj Fl(J\lj Indicator Count for Count for

Number Location Water Depth Water Depth (0 =sub) Computing Computing
Elevation Elevation (1 =sup) Nrml Dpth Crtl Dpth

XI YN DEPN YC DEPC IFR ITN ITC
(mi) (ft MSU (ft) (ft MSU (ft)

--------- --------- ----.---- --------- --------- --------- --------- --------- ---------
1 14.170 1176.15 1.65 1175.70 1.20 0 10 10
2 14.200 1175.38 2.38 1174.67 1.67 0 10 10
3 14.234 1174.78 2.28 1174.09 1.59 0 10 10
4 14.268 1174.20 2.20 1173.50 1.50 0 10 10
5 14.302 1173.62 2.12 1172.94 1.44 0 10 10
6 14.337 1173.05 2.05 1172.37 1.37 0 10 10
7 14.371 1172.48 1.98 1171.82 1.32 0 10 10
8 14.405 1171.92 1.92 1171.27 1.27 0 10 10
9 14.439 1171. 37 1.87 1170.74 1.24 0 10 10

10 14.473 1170.82 1.82 1170.19 1.19 0 10 10
11 14.507 1170.27 1.77 1169.65 1.15 0 10 10
12 14.542 1169.73 1.73 1169.12 1.12 0 10 10
13 14.576 1169.19 1.69 1168.59 1.09 0 10 10
14 14.610 1168.49 1.49 1168.07 1.07 0 10 10
15 14.835 1162.43 1.43 1161.95 .95 0 10 10
16 15.060 1156.37 1.37 1155.86 .86 0 10 10

I 17 15.180 1153.80 1.30 1153.31 .81 0 10 10
18 15.300 1151.24 1.24 1150.78 .78 0 10 10
19 15.420 1148.69 1.19 1148.25 .75 0 10 10
20 15.540 1146.16 1.16 1145.73 .73 0 10 10
21 15.764 1141.70 1.10 1141.29 .69 0 10 10
22 15.988 1137.27 1.07 1136.85 .65 0 10 10
23 16.212 1132.83 1.03 1132.42 .62 0 10 10
24 16.436 1128.40 1.00 1128.01 .60 0 10 10
25 16.660 1124.03 1.03 1123.57 .57 0 10 10
26 16.955 1119.97 .97 1119.54 .54 0 10 10
27 17.250 1116.00 1.00 1115.52 .52 0 10 10
28 17.467 1114.03 1.03 1113.53 .53 0 10 10
29 17.683 1112.03 1.03 1111.55 .55 0 10 10
30 17.900 1110.06 1.06 1109.57 .57 0 10 10
31 18.117 1108.09 1.09 1107.58 .58 0 10 10
32 18.333 1106.12 1.12 1105.60 .60 0 10 10
33 18.550 1104.17 1.17 1103.61 .61 0 10 10
34 18.795 1102.21 1.21 1101.64 .64 0 10 10
35 19.040 1100.10 1.10 1099.65 .65 0 10 10
36 19.160 1098.14 1.14 1097.68 .68 0 10 10
37 19.280 1096.19 1.19 1095.72 .72 0 10 10
38 19.400 1094.26 1.26 1093.77 .77 0 10 10
39 19.520 1092.57 1.57 1091.83 .83 0 10 10
40 19.785 1090.59 1.59 1089.84 .84 0 10 10
41 20.050 1088.49 1.49 1087.85 .85 0 10 10
42 20.220 1086.52 1.52 1085.87 .87 0 10 10

I 43 20.390 1084.56 1.56 1083.90 .90 0 10 10
44 20.560 1082.62 1.62 1081.92 .92 0 10 10
45 20.730 1080.66 1.66 1079.96 .96 0 10 10
46 21.060 1076.81 1.81 1076.03 1.03 0 10 10
47 21. 390 1073.15 2.15 1072.12 1.12 0 10 10
48 21.610 1071.18 2.18 1070.14 1.14 0 10 10
49 21.830 1069.20 2.20 1068.16 1.16 0 10 10
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,. Cross Norllal Normal Critical Critical Froude Iteration Iteration
ion Sect ion FIrM FIrM FIrM FIrM Indicator Count for Count for
er Location Water Depth Water Depth (0 =sub) Computing Computing

EJel/ation EJel/ation (1 =sup) NrmJ Dpth CrtJ Dpth
Xl YN DEPN YC OEPC IFR ITN ITC
(mi) (ft MSU ( ft) (ft MSU (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
SO 22.050 1067.23 2.23 1066.16 1.16 0 10 10
51 22.270 1065.26 2.26 1064.18 1.18 0 10 10
52 22.490 1063.29 2.29 1062.19 1.19 0 10 10
53 22.710 1061.27 2.27 1060.21 1.21 0 10 10
54 22.819 1060.23 2.34 1059.14 1.25 0 10 10
S5 22.928 10S9.20 2.42 1058.09 1.31 0 10 10
56 23.037 10S8.18 2.51 1057.03 1.36 0 10 10
57 23.146 1057.17 2.62 1055.98 1.42 0 10 10
58 23.254 1056.17 2.73 1054.95 1.51 0 10 10
59 23.363 1055.17 2.84 1053.92 1.58 0 10 10
60 23.472 1054.17 2.95 1052.91 1.69 0 10 10
61 23.581 1053.17 3.06 1051.91 1.80 0 10 10
62 23.690 1052.15 3.15 1050.93 1.93 0 10 10
63 23.807 1050.95 3.20 1049.67 1.92 0 10 10
64 23.925 1049.71 3.21 1048.36 1.86 0 10 10
65 24.042 1048.43 3.18 1047.05 1.80 0 10 10
66 24.160 1047.01 3.01 1045.74 1.74 0 10 10
67 24.266 1045.70 3.08 1044.41 1.79 0 10 10

I
68 24.372 1044.41 3.18 1043.09 1.86 0 10 10
69 24.478 1043.13 3.29 1041.77 1.92 0 10 10
70 24.585 1041.86 3.40 1040.45 1.99 0 10 10
71 24.691 1040.59 3.51 1039.15 2.07 0 10 10
72 24.797 1039.35 3.66 1037.87 2.17 0 10 10
73 24.903 1038.12 3.81 1036.58 2.28 0 10 10
74 25.009 1036.92 4.00 1035.34 2.41 0 10 10
7S 25.115 1035.81 4.27 1034.13 2.59 0 10 10
76 25.222 1034.72 4.56 1032.94 2.78 0 10 10
77 25.328 1033.65 4.88 1031.82 3.05 0 10 10
78 25.434 1032.59 5.20 1030.74 3.35 0 10 10
79 25.540 1031.28 5.28 1029.77 3.77 0 10 10
80 25.645 1029.23 5.23 1027.63 3.63 0 10 10
81 25.749 1027.07 5.07 1025.51 3.51 0 10 10
82 25.854 1024.90 4.90 1023.40 3.40 0 10 10
83 25.958 1022.84 4.84 1021.28 3.28 0 10 10
84 26.063 1020.79 4.79 1019.11 3.11 0 10 10
85 26.167 1018.73 4.73 1016.94 2.94 0 10 10
86 26.272 1016.68 4.68 1014.85 2.85 0 10 10
87 26.376 1014.61 4.61 1012.78 2.78 0 10 10
88 26.481 1012.54 4.54 1010.71 2.71 0 10 10
89 26.585 1010.44 4.44 1008.64 2.64 0 10 10
90 26.690 1008.70 4.70 1006.59 2.59 0 10 10
91 26.910 1004.98 3.98 1003.05 2.05 0 10 10
92 27.130 1001.44 3.44 999.70 1.70 0 10 10
93 27.350 998.01 3.01 996.45 1.45 0 10 10
94 27.570 994.51 2.51 993.27 1.27 0 10 10

I 95 27.806 990.63 2.63 989.35 1.35 0 10 10
96 28.042 986.77 2 77 985.45 1.45 0 10 10.. ,

97 28.278 982.91 2.91 981.55 1.55 0 10 10
98 28.514 979.05 3.05 977.66 1.66 0 10 10
99 28.750 975.15 3.15 973.80 1.80 0 10 10
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, Cross Normal Normal Critical Critical Froude Iteration Iteration
on Sect ion FI(V.lj FI(V.lj FI(V.lj FI~ Indicator Count for Count for
r Locat i on Water Depth Water Depth (0 =sub) Computing Computing

Elevation Ehvation (I =sup) Nrml Dpth Crtl Dpth
XI YN DEPN YC DEPC IFR ITN ITe
(mi) (ft MSU ( ft) (ft MSU (ft)

--------- --------- --------- --------- --------- --------- --------- --------- ---------
100 28.859 972.93 2.93 971.68 1.68 o . 10 10
101 28.967 970.76 2.76 969.57 1.57 0 10 10
102 29.076 968.62 2.62 967.49 1.49 0 10 10
103 29.185 966.49 2.49 965.41 1.41 0 10 10
104 29.294 964.38 2.38 963.35 1.35 0 10 10
105 29.402 962.30 2.30 961.29 1.29 0 10 10
106 29.511 960.21 2.21 959.24 1.24 0 10 10
107 29.620 958.35 2.35 957.21 1.21 0 10 10
108 29.740 957.14 2.64 955.82 1.32 0 10 10
109 29.860 956.00 3.00 954.49 1.49 0 10 10
110 29.980 954.87 3.37 953.28 1.78 0 11 11
111 30.100 953.74 3.74 952.58 2.58 0 11 11

I

I
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~RY OF INITIAL D~STREIi1 BO~DARY C~DITI~S :
~--~-----~-----------------------------------------

Cross-section Number at Downstream End of Model (IN)
Initial Water Surface Elev. at Downstream End (YNN, ft MSL)
Initial Flow Depth at Downstream End (DEP, ft)
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111
953.744

3.744

COMPUTED STEP BACKWATER TABLE :
-------------------------------

Cross Cross Flow Backwater Backwater Iteration
Sect ion Sect ion Water Water Count for
Number Location Surface Depth Computing

i ..; Elevation Backwater
X GIL YIL DEP ITB
(mi) (ds) (H MSU (tt)

--------- --------- -------------- --------- --------- ---------
110 29.980 2329.0 955.039 3.539 4
109 29.860 2329.0 956.160 3.160 4
108 29.740 2329.0 957.301 2.801 4
107 29.620 2329.0 958.471 2.471 4
106 29.511 2329.0 960.069 2.069 4
105 29.402 2329.0 962.336 2.336 3
104 29.294 2329.0 964.341 2.341 4

, 103 29.185 2329.0 966.471 2.471 4
102 29.076 2329.0 968.572 2.572 4
101 28.967 2329.0 970.710 2.710 4

I
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Cross Cross F1CM Back~ater Back~ater Iteration
, Section Sect ion Water Water Count for
" Number Location Surface Depth Computing

Elevation Back~ater

I X GIL YIL DEP ITB
(mi) (cis) (ft HSU (ft)

--------- --------- -------------- --------- --------- ---------
100 28.859 2329.0 972.869 2.869 4
99 28.750 2329.0 975.067 3.067 4
98 28.514 2329.0 979.169 3.169 4
97 28.278 2329.0 982.900 2.900 4
96 28.042 2329.0 986.816 2.816 3
95 27.806 2329.0 990.655 2.655 3
94 27.570 2329~0 994.545 2.545 3
93 27.350 2329.0 997.958 2.958 4
n 27.130 2329.0 1001.292 3.292 4
91 26.910 2329.0 1004.792 3.792 4
90 26.690 2329.0 1008.444 4.444 4
89 26.585 2329.0 1010.379 4.379 4
88 26.481 2329.0 1012.501 4.501 4
87 26.376 2329.0 1014.589 4.589 4
86 26.272 2329.0 1016.658 4.658 4
85 26.167 2329.0 1018.715 4.715 4
84 26.063 2329.0 1020.768 4.768 4
83 25.958 2329.0 1022.822 4.822 4
82 25.854 2329.0 1024.880 4.880 4, 81 25.749 2329.0 1027.001 5.001 5
80 25.645 2329.0 1029.181 5.181 4
79 25.540 2329.0 1031.279 5.279 4
78 25.434 2329.0 1032.769 5.384 5
77 25.328 2329.0 1033.846 5.077 5
76 25.222 2329.0 1034.926 4.772 4
75 25.115 2329.0 1036.011 4.473 4
74 25.009 2329.0 1037.115 4.192 4
73 24.903 2329.0 1038.254 3.946 5
72 24.797 2329.0 1039.444 3.752 4
71 24.691 2329.0 1040.673 3.596 4
70 24.585 2329.0 1041.922 3.460 4
69 24.478 2329.0 1043.186 3.339 4
68 24.372 2329.0 1044.462 3.232 4
67 24.266 2329.0 1045.750 3.135 4
66 24.160 2329.0 1047.047 3.047 4
65 24.042 2329.0 1048.415 3.165 4
64 23.925 2329.0 1049.701 3.201 4
63 23.807 -1329.0 1050.962 3.212 4
62 23.690 2329.0 1052.171 3.171 4
61 23.581 2329.0 1053.236 3.125 4
60 23.472 2329.0 1054.237 3.015 5
59 23.363 2329.0 1055.230 2.897 5
58 23.254 2329.0 1056.227 2.782 5
57 23.146 2329.0 1057.230 2.674 5
56 23.037 2329.0 1058.239 2.572 5

I 55 22.928 2329.0 1059.254 2.476 5
54 22.819 2329.0 1060.276 2.387 5
53 22.710 2329.0 1061.304 2.304 5
52 22.490 2329.0 1063.311 2.311 4
51 22.270 2329.0 1065.266 2.266 4
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Cross Cross F10\ll Back~ater Backwater Iteration

~ Section Section Water Water Count for
Number Location Surface Depth COOlpU t in9

Elevation Backwater
I X GIL YIL OEP ITB

(mi) (cfs) (ft MSU (ft)
--------- --------- -------------- --------- --------- ---------

50 22.050 2329.0 1067.241 2.241 4
49 21.830 2329.0 1069.209 2.209 4
48 21.610 2329.0 1071.179 2.179 3
47 21.390 2329.0 1073.152 2.152 4
46 ' 21.060 2329.0 1076.772 1.772 3
45 20.730 2329.0 1080.703 1.703 3
44 20.560 2329.0 1082.615 1.615 4
43 20.390 2329.0 1084.579 1.579 4
42 20.220 2329.0 1086.527 1.527 4
41 20.050 2329.0 1088.490 1.490 4
40 19.785 2329.0 1090.671 1.671 4
39 19.520 2329.0 1092.542 1.542 4
38 19.400 2329.0 1094.180 1.180 4
37 19.2BO 2329.0 1096.249 1.249 4
36 19.160 2329.0 1098.114 1.114 4
35 19.040 2329.0 1100.115 1.115 4
34 18.795 2329.0 1102.284 1.284 5
33 18.550 2329.0 1104.127 1.127 4
32 18.333 2329.0 1106.132 1.132 4, 31 18.117 2329.0 1108.080 1.080 4
30 17.900 2329.0 1110.070 1.070 4
29 17.683 2329.0 1112.039 1.039 5
28 17.467 2329.0 1114.025 1.025 5
27 17.250 2329.0 1116.003 1.003 4
26 16.955 2329.0 1119.904 .904 3
25 16.660 2329.0 1124.074 1.074 4
24 16.436 2329.0 1128.256 .856 3
23 16.212 2329.0 1132.921 1.121 4
22 15.988 2329.0 1137.160 .960 4
21 15.764 2329.0 1141.796 1.196 4
20 15.540 2329.0 1146.079 1.079 4
19 15.420 2329.0 1148.751 1.251 4
18 15.300 2329.0 1151.192 1.192 4
17 15.180 2329.0 1153.829 1.329 4
16 15.060 2329.0 1156.330 1.330 4
15 14.835 2329.0 1162.392 1.392 3
14 14.610 2329.0 1168.627 1.627 4
13 14.576 '·2329.0 1169.168 1.668 5
12 14.542 2329.0 1169.705 1.705 5
11 14.507 2329.0 1170.245 1.745 5
10 14.473 2329.0 1170.788 1.788 5
9 14.439 2329.0 1171.334 1.834 5
8 14.405 2329.0 1171.885 1.885 5
7 14.371 2329.0 1172.441 1.941 5
6 14.337 2329.0 1173.001 2.001 5

I 5 14.302 2329.0 1173.569 2.069 5
4 14.268 2329.0 1174.143 2.143 5
3 14.234 2329.0 1174.727 2.227 5
2 14.200 2329.0 1175.320 2.320 5

14.170 2329.0 1192.000 17.500 0
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,Inl"p. Water Ini t ial
Cross Elevation F10\11
Sect ion
I Y}(D GDJ(l)

(ft HSU (cfs)
--------- --------- ---------------

1 1192.00 2329.0
2 1175.32 2329.0
3 1174.73 2329.0
4 1174.14 2329.0
5 1173.57 2329.0
6 1173.00 2329.0
7 1172.44 2329.0
8 1171.89 2329.0
9 1171.33 2329,0

10 1170.79 2329.0
11 1170.24 2329.0
12 1169.70 2329.0
13 1169.17 2329.0
14 1168.63 2329.0
15 1162.39 2329,0
16 1156.33 2329.0
17 1153.83 2329.0
18 1151.19 2329.0
19 1148.75 2329.0, 20 1146.08 2329.0
21 1141.80 2329.0
22 1137.16 2329.0
23 1132.92 2329,0
24 1128.26 2329.0
25 1124.07 2329.0
26 1119.90 2329.0
27 1116.00 2329.0
28 1114.02 2329.0
29 1112.04 2329.0
30 1110.07 2329.0
31 1108.08 2329.0
32 1106.13 2329.0
33 1104.13 2329.0
34 1102.28 2329.0
35 1100.12 2329.0
36 109B.11 2329.0
37 1096,25 2329.0
38 1094.18 2329.0
39 1092,54 2329.0
40 1090.67 2329.0
41 1088.49 2329.0
42 1086.53 2329.0
43 1084.58 2329.0
44 1082.62 2329,0
45 1080.70 2329.0

I
46 1076,77 2329.0
47 1073.15 2329.0
48 1071.18 2329.0
49 1069.21 2329.0
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,~::;P'
Water Ini t i al
E1evat ion FI QI,II

iection
'11(1) 901(1)
(ft HSU (cfs)

--------- --------- ---------------
50 1067.24 2329.0
51 1065.27 2329.0
52 1063.31 2329.0
53 1061. 30 2329.0
54 1060.28 2329.0
55 1059.25 2329.0
56 1058.24 2329.0
57 1057.23 2329.0
58 1056.23 2329.0
59 1055.23 2329.0
60 1054.24 2329.0
61 1053.24 2329.0
62 1052.17 2329.0
63 1050.96 2329.0
64 1049.70 2329.0
65 1048.41 2329.0
66 1047.05 2329.0
67 1045.75 2329.0
68 1044.46 2329.0
69 1043.19 2329.0, 70 1041.92 2329.0
71 1040.67 2329.0
72 1039.44 2329.0
73 1038.25 2329.0
74 1037.12 2329.0
75 1036.01 2329.0
76 1034.93 2329.0
77 1033.85 2329.0
78 1032.77 2329.0
79 1031.28 2329.0
80 1029.18 2329.0
81 1027.00 2329.0
82 1024.88 2329.0
83 1022.82 2329.0
84 1020.77 2329.0
85 1018.72 2329.0
86 1016.66 2329.0
87 1014.59 2329.0
88 1012.50 . 2329.0
89 1010.38 2329.0
90 1008.44 2329.0
91 1004.79 2329.0
92 1001.29 2329.0
93 997.96 2329.0
94 994.54 2329.0
95 990.66 2329.0

I 96 986.82 2329.0
97 982.90 2329.0
98 979.17 2329.0
99 975.07 2329.0
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I
Interp.
Cross
Sect i on
I

Water Initial
El~lIation Flw

YI (l) GDI (l)
(ft HSU (cfs)

I

I

100 972.87 2329.0
101 970.71 2329.0
102 96B.57 2329.0
103 966.47 2329.0
104 964.34 2329.0
105 962.34 2329.0
106 960.07 2329.0
107 958.47 2329.0
108 957.30 2329.0
109 956.16 2329.0
110 955.04 2329.0
111 953.74 2329.0
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DAM OUTFLOW HYDROGRAPH TIME PARAMETERS :

1----------------------------------------
Time to Failure (TFH, hr)

Time to Start of Rising Limb of Hydrograph (TFO, hr)

Time to Peak (TP, hr)

Time Step Size (DTHl, hr)

I

I
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3.700

.000

.000

.200
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:l1li: ---------------NEXT CYClE - - - - - - - - - - - - - - -

Time (TI) 2.0000
Time Step <OTH) .2000

. Number of Iterations Required after Time Step Reduction (ITERR) 1
Flow at Upstream End of Hodel (QU(I), cfs) 10994.75
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1191. 59
Flow at Downstream End of Model (QU(N), cfs) 2350.25
Water Elevation at Downstream End of Model (YU(N), ft MSL) 953.87

River Water Flow FIOlA Channel Top FIOlA Mannings Contractl Height Discharge Froude Depth
Locat ion Surface Ve loc i ty Area Top Width n Expansion Above Volume Number Above

Elevat ion Width InclurJinq Coeff • Initial From Channel
Storage Condition Reservoir Bottom

xm Y IJ A B BT Q*1000 Ctt1 FKC WAVHT DISV FRO DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft ) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1191.59 .18 61778 • 6493. 6493. 10.995 .0400 .00 -.45 170.0 .0 17.1
14.371 1173.73 2.84 3729. 2411. 2411. 10.573 .0400 .00 1.29 .0 .4 3.2
14.576 1170.30 2.53 3959. 2940. 2940. 9.999 .0400 .00 1.14 .0 .4 2.8
15.420 1149.40 I. 98 3817. 3450. 3450. 7.576 .0500 .00 .65 .0 .3 1.9
16.660 1124.21 1.05 3250. 4757. 4757. 3.413 .0500 .00 .13 .0 .2 1.218

•

117 1108.08 .87 2669 . 4640. 4640. 2.334 .0500 .00 .00 .0 .2 1.1
9.280 1096.25 1.18 1978. 2736. 2736. 2.332 .0500 .00 .00 .0 .2 1.3
0.390 1084.58 1.37 1699. 1706. 1706. 2.330 .0500 .00 .00 .0 .2 1.6

21.830 1069.21 1.61 1447. 959. 959. 2.330 .0500 .00 .00 .0 .2 2.2
22.928 1059.25 1.63 1428. 958. 958. 2.330 .0500 .00 .00 .0 .2 2.5
23.581 1053.24 1.60 1453. 993. 993. 2.330 .0500 .00 .00 .0 .2 3.1
24.266 1045.75 1.97 1181. 726. 726. 2.330 .0500 .00 .00 .0 .3 3.1
24.903 1038.25 2.09 1116. 584. 584. 2.330 .0500 .00 .00 .0 .3 3.9
25.540 1031.28 2.33 1001. 679. 679. 2.331 .0500 .00 .00 .0 .3 5.3
26.167 1018.72 2.83 824. 423. 423. 2.331 .0500 .00 .00 .0 .4 4.7
26.910 1004.79 2.88 808. 347. 347. 2.331 .0500 .00 .00 .0 .3 3.B
28.278 982.90 2.80 833. 393. 393. 2.331 .0500 .00 .00 .0 .3 2.9
29.185 966.47 2.44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 2.5
29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 .2 3.2

Maximum Froude Number (FROM) .43
Cross-Section of Maximum Froude Number (IFR) 2
Min imum Froude Number (FRHr .01
Cross-Section of Minimum Froude Number (IFH) 1

RESERVOI ROUTFLOO INFORMATI (}4 :

-------------------------------

Dam Iteration Elapsed Outflow Dam Breach Ta ihl/ater Breach Breach Flow Breach Flow Gate

':00
Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow Over And

Dam Surface Elevation gence Width Of Top Of Turbine
er Elevation Correct. Dam Dam Flow

K TI Qm H2 YB 0 SUB BB QU(I) QBRECH QCNTOP QOTHR
(hI') (cfs) (ft MSU (ft MSU (ft MSU (fti (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2.000 10995. 1191.59 1175.00 1176.77 1.00 54.05 10995. 9694. O. 1300.
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lIIII: ---------------NEXT CYCLE - - - - - - - - - - - - - - -

Tim@ (n)
Tim@ Step (OTH)
Numb@r of It@rations R@quir@d after Tim@ Step R@duction (ITERR)
Flow at Upstream End of Hod@l (QU(I), cfs)
Water El@vation at Upstream End of Hod@l (YU(I), ft HSL)
Flow at Downstr@am End of Mod@l (QU(N), cfs)
Water El@vation at Downstr@am End of Hod@l (YU(N), ft HSL)

2.4000
.2000

2
15673.02
1191.23
2350.37
953.87

Riv@r' Water Flow Flow Chann@1 Top Flow Mannings Contract! H@ight Discharg@ Froud@ D@pth
Location Surface Velocity Area Top Width n Expansion Above Volume Number Above

E1evat ion Width Including Coeff . In i t iaI From Channel
Storage Condition Res@rvoir Bottom

x(I) Y V A B BT Q*IOOO Ctt1 FKC WAVHT DISV FRD DEPTH
(mi) (H MSU (H!s) (sq ft) (H) (ft) (cfs) (ft) (acr@-ft) (H)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1191.23 •26 59453. 6363 . 6363. 15.673 .0400 .00 -.81 233.0 .0 16.7
14.371 1174.09 3.18 4628. 2572. 2572. 14.729 .0400 .00 1.65 .0 .4 3.6
14.576 1170.63 2 77 4960. 3207. 3207. 13.764 .0400 .00 1.46 .0 .4 3.1.. ,

15.420 1149.65 2.19 4708. 3746. 3746. 10.312 .0500 .00 .90 .0 .3 2.2
16.660 1124.46 1.30 4450. 5000. 5000. 5.780 .0500 .00 .38 .0 .2 1.5

1'117 1108.08 .88 2670 • 4640. 4640. 2.336 .0500 .00 .00 .0 .2 1.1
.280 1096.25 1.18 1978. 2736. 2736. 2.333 .0500 .00 .00 .0 .2 1.3
•390 1084.58 1.37 1700 • 1706. 1706. 2.331 .05nO .00 .00 .0 .2 1.6

21.830 1069.21 1.61 1447. 959. 959. 2.330 .0500 .00 .00 .0 .2 2.2
22.928 1iJ59.25 1.63 1428. 958. 958. 2.330 .0500 .00 .00 .0 .2 2.5
23.581 1053.24 1.60 1453. 993. 993. 2.330 .0500 .00 .00 .0 .2 3.1
24.266 1045.75 1.97 1181. 726. 726. 2.330 .0500 .00 .00 .0 .3 3.1
24.903 1038.25 2.09 1116. 584. 584. 2.330 .0500 .00 .00 .0 .3 3.9
25.540 1031.28 2.33 1001. 679. 679. 2.331 .0500 .00 .00 .0 .3 5.3
26.167 1018.72 2.83 824. 423. 423. 2.331 .0500 .00 .00 .0 .4 4.7
26.910 1004.79 2.88 808. 347. 347. 2.331 .0500 .00 .00 .0 .3 3.8
28.278 982.90 2.80 833. 393. 393. 2.331 .0500 .00 .00 .0 .3 2.9
29.185 966.47 2.44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 2.5
29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 .2 3.'2

Maximum Froude Number (FROM) .45
Cross-Section of Maximum Froude Number (IFR) 2
Minimum Froude Number (FRHr .02
Cross-Section of Minimum Froude Number (IFM) 1

RESERVOIR OUTFLOW INFORMATION :
-------------------------------

Dam It@ration Elaps@d OutfllM Dam Bruch Ta ilblater Breach Brnch Flow Br@ach Flow Gat@

,~
Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow Over And

Dam Surface Elevat ion genc@ Width Of Top Of Turbine
Elellation Correct • Dam Dam Flow

K n 0(1) H2 YB D SUB BB QU(I) QBRECH QOVTOP QOTHR
(hr) (cfs) (H MSU (H MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 2.400 15673. 1191.23 1175.00 1177 .23 1.00 64.86 15673. 14398. O. 1275.
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Time (TT) 2.8000
Time Step <DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
Flow at Upstream End of Model (GU(1), cfs) 17013.09
Water Elevation at Upstream End of Model (YU(1), ft MSL) 1190. ?2
Flow at Downstream End of Model (GU(N), cfs) 2350.37
Water Elevation at D~nstream End of Model (YU(N), ft HSL) 953.87

River Water Fl~ Flow Channel Top Flow Mannings Contractl Height Di scharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Abol/e Volume Number Above

Elevation Width Including Coeff • In it ia I From Channel
Storage Condition Reservoir Sott 001

xm Y V A B BT G*1000 ctt1 FKC ~Hi DISV FRD DEPTH
(mj) (H MSU (His) (sq H) (H) (H) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1190.72 .30 56243. 6179. 6179 • 17.013 .0400 .00 -1.32 276.0 .0 16.2
14.371 1174.27 3.30 5091. 2652. 2652. 16.813 .0400 .00 1.83 .0 .4 3.8
14.576 1170.84 2.96 5663. 3291. 3291. 16.773 .0400 .00 1.68 .0 .4 3.3
15.420 1149.96 2.42 5923. 4115. 4115. 14.350 .0500 .00 1.21 .0 .4 2.5
16.660 1124.71 1.49 5758. 5252. 5252. 8.591 .0500 .00 .64 .0 .3 1.7I,m 1108.09 .88 2700. 4645. 4645 • 2.383 .0500 .00 .01 .0 12 1.1

.280 1096.25 1.18 1978. 2736. 2736. 2.333 .0500 .00 .00 .0 .2 1.3

.390 1084.58 1.37 1700. 1706. 1706. 2.332 .0500 .00 .00 .0 .2 1.6
~1.830 1069.21 1.61 1447. 959. 959. 2.331 .0500 .00 .00 .0 .2 2.2
22.928 1059.25 1.63 1428. 958. 958. 2.330 .0500 .00 .00 .0 .2 2.5
23.581 1053.24 1.60 1453. 993. 993. 2.330 .0500 .00 .00 .0 .2 3.1
24.266 1045.75 1.97 1181. 726. 726. 2.330 .0500 .00 .00 .0 .3 3.1
24.903 1038.25 2.09 1116. 584. 584. 2.330 .0500 .00 .00 .0 .3 3.9
25.540 1031.28 2.33 1001. 679. 679. 2.331 .0500 .00 .00 .0 .3 5.3
26.167 1018.72 2.83 824. 423. 423. 2.331 .0500 .00 .00 .0 .4 4.7
26.910 1004.79 2.88 808. 347. 347. 2.331 .0500 .00 .00 .0 .3 3.8
28.278 982.90 2.80 833. 393. 393. 2.331 .0500 .00 .00 .0 .3 2.9
29.185 966.47 2.44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 2.5
29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 .2 3.2

Maximum Froude Number (FROM) .45
Cross-Section of Maximum Froude Number (IFR) 2
Minimum Froude Number (FRH)- .02
Cross-Section of Minimum Froude Number (IFH) 1

RESERVOIR OUTFLW INFORtJATI{}I :
------------------------------.

Dam Iteration Elapsed OuHI~ Dam Breach Ta il\fater Breach Breach Flow Breach Flow Gate

,~
Count Time FrDlll Water Bot tOOl Elevation Submer- BottOOl Upstream Outflow Over And

Dam Surface Elevation gence Width Of Top Of Tur-bine
Elevation Correct. Dam Dam Flow

K n om H2 YB D SUB BB GUO) GBRECH GOVTOP GOTHR
(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)

2.800 17013. 1190.72 1175.00 1177.36 1.00 75.68 17013. 15774. O. 1239.
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Time nT) 3.2000
Time Step WTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
Flow at Upstream End of Hodel (GU(I), cfs) 18002.12
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1190.12
Flow at Downstream End of Model (GU(N), cfs) 2350.41
Water Elevation at Downstream End of Model (YU(N), ft MSl) 953.87

River Water Flow Flow Channel Top Flow Mannings Contract/ Height Discharge Froude Depth
Locat i on Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff • In it iaI From Channel
Storage Condition Reservoir Bottom

x(1) Y V A B BT G*1000 CIt! FKC WAVHT DISV FRO DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-H) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1190.12 .34 52584. 5962. 5962. 18.002 .0400 .00 -1.92 293.9 .0 15.6
14.371 1174.35 3.37 5307. 2688. 2688. 17.901 .0400 .00 1.91 .0 .4 3,8
14.576 1170.91 3.02 5877. 3316. 3316. 17.773 .0400 .00 1.74 .0 .4 3.4
15.420 1150,15 2,54 6701. 4336. 4336. 17.023 .0500 .00 1.39 .0 .4 2.6

1'66~
1124.99 1.69 7291. 5532. 5532. 12.351 .0500 .00 ,92 .0 .3 2.0

.117 1108.21 1.01 3268, 4734. 4734. 3.294 .0500 ,00 .13 ,0 .2 1.2
9.280 1096.25 1.18 1979. 2736. 2736. 2.335 .0500 .00 .00 .0 .2 1.3
0.390 1084,58 1.37 1700. 1706. 1706. 2.333 .0500 .00 .00 .0 .2 1.6

21. 830 1069.21 1.61 1447. 959. 959. 2.331 .0500 .00 .00 .0 .2 2.2
22.928 1059.25 1.63 1428. 958. 958. 2.330 .0500 .00 .00 .0 .2 2.5
23.581 1053.24 1.60 1453. 993. 993. 2.330 .0500 .00 .00 .0 .2 3.1
24.266 1045.75 1. 97 1181. 726. 726. 2.330 .0500 ,00 .00 .0 .3 3.1
24.903 1038.25 2.09 1116. 584. 584. 2.330 .0500 .00 .00 .0 .3 :3.9
25.540 1031.28 2,33 1001. 679. 679. 2.331 .0500 .00 .00 .0 .3 5.3
26.167 1018.72 2,83 824. 423. 423. 2.331 .0500 .00 .00 .0 ,4 4.7
26.910 1004.79 2,88 808. 347. 347. 2.331 .0500 .00 .00 .0 .3 3.8
28.278 982.90 2.80 833. 393. 393. 2.331 .0500 .00 .00 .0 .3 2.9
29.185 966.47 2,44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 2,5
29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 ,2 3 ?

.~

Maximum Froude Number (FROM) .45
Cross-Section of Maximum Froude Number (IFR) 2
Minimum Froude Number (FRH) .02
Cross-Section of Minimum Froude Number (IFM) 1

RESERVOIR OUTFlCU INFORHATHN :
-------------------------------

Iteration Elapsed Outflow Dam Breach Tail\llater Breach Breach FIO\ll Breach Flow Gate1:00

Count Time From Water Bottom Elevation Suhmer- Bottom Upstream Outflow O'Jer And
Dam Surface Elevation genee Width Of Top Of Tur-bi ne

er Elevation Correct. Dam Dam Flow
K n G(1) H2 YB 0 SUB BB GU(l) GBRECH GOVTOP GOTHR

(hI') (cfs) (ft MSU (ft MSU (H MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

3.200 18002. 1190.12 1175.00 1177.45 1.00 86.49 18002. 16804. O. 1198.
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Time (Tn
Time Step WTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Model (GU(I), cfs)
Water Elevation at Upstream End of Model (YU(l), ft MSL)
Flow at D~nstream End of Hodel (QU(N), cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSL)

3.6000
.2000

1
18585.95
1189.41
2350.40
953.87

River Water Flow Fl~ Channel Top FI(Xll Mannings Contract! Height Discharge Froude Depth
Location Surface Veloci ty Area Top Width n Expansion Above \JoJume Number Above

Elevation Width Including Coeff . In it ial Froo Channel
Storage Condition Reservoir Bottom

XU) Y V A B BT G*1000 ctt1 FKC WAVHT DISV FRD DEPTH
(mj) (ft HSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1189.41 .38 48476. 5708. 5708. 18.586 .0400 .00 -2.63 305.2 .0 14.9
14.371 1174.39 3.41 5434. 2709. 2709. IB.538 .0400 .00 1.95 .0 .4 3.9
14.576 1170.95 3.06 6024. 3333. 3333. 18.459 .0400 .00 1.78 .0 .4 3,5
15.420 1150.20 2.58 6956. 4405. 4405. 17.932 .0500 .00 1.45 .0 .4 2.7
16.660 1125,25 1.85 8710. 5780. 5780. 16,122 .0500 ,00 1.17 .0 .3 2.2I,m 1108.59 1.30 5116. 5012. 5012. 6.668 .0500 .00 .51 .0 .2 1.6

,280 1096.26 1.19 1995. 2739. 2739. 2,369 .0500 ,00 .01 .0 .2 1.3
0.390 1084,58 1.37 1701. 1706. 1706. 2.334 .0500 .00 .00 .0 .2 1.6

21.830 1069,21 1.61 1447. 959, 959. 2.332 ,0500 .00 .00 .0 .2 2.2
22.928 1059.25 1.63 1428. 958. 958. 2.331 .0500 .00 .00 .0 .2 2.5
23,581 1053,24 1.60 1453. 994, 994, 2.330 .0500 .00 .00 .0 .2 3.1
24.266 1045.75 1.97 1181. 726. 726. 2.330 .0500 .00 .00 .0 .3 3.1
24.903 1038.25 2.09 1117. 584. 584. 2.330 ,0500 .00 .00 .0 .3 3.9
25.540 1031.28 2.33 1001. 679. 679. 2.331 .0500 .00 .00 .0 .3 5.3
26.167 1018.72 2.83 824. 423. 423. 2.331 .0500 .00 .00 .0 .4 4.7
26.910 1004.79 2.88 809. 347. 347. 2.331 .0500 .00 .00 .0 .3 3.8
28.278 982.90 2.80 833. 393. 393. 2.331 .0500 ,00 .00 .0 .3 2.9
29.185 966.47 2.44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 2.5
29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 .2 3.2

Maximum Froude Number (FROM) .45
Cross-Section of Maximum Froude Number (IFR) 2
Minimum Froude Number (FRMr .02
Cross-Section of Minimum Froude Number (IFM) 1

RESERVOIR OUTFLOW INFORMATI~ :
-------------------------------

Iteration Elapsed Outf1~ Dam Breach Ta il\IIater Breach Breach Flow Breach FI(XIl Gate
Count Time FrOl1l Water BoHoo Elevation Submer- Bottoo Upstream OuHIO\ll Over Andton Dam Surface E1evat ion gence Width Of Top Of Turbine

er Elevation Correct • Dam Dam Flow
K n Gm H2 Y8 D SUB 8B QU(\) GBRECH GWTOP GOTHR

(hI') (cfs) (ft MSU (ft HSU (ft HSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------. --------- --------- --------- --------- --------- --------- --------- --------- ---------

3.600 18586. 1189.41 1175.00 1177.50 1.00 97.30 18586. 17434. O. 1152.
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Time (n)
Time Step <DTH)

.Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Model (GU(I), cfs)
Water Elevation at Upstream End of Model (YU(I), ft MSL)
Flow at Downstream End of Model (GU(N), cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSL)

4.0000
.2000

1
17495.46

11 88 .62
2350.36
953.87

River Water Flow Flow Channel Top Flow Mannings Contractl Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff • In it iaI From Channel
Storage Condition Reservoir Bottom

X(D Y lJ A B BT G*1000 CIt! FKC WAVHT DISV FRO DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1188.62 .40 44077 • 5424. 5424. 17.495 .0400 .00 -3.42 295.6 .0 14.1
14.371 1174.34 3.35 5282. 2684. 2684. 17.712 .0400 .00 1. 90 .0 .4 3.8
14.576 1170.92 3.03 5925. 3321. 3321. 17.949 .0400 .00 1.75 .0 .4 3.4
15.420 1150.23 2.59 7094. 4443. 4443. 18.404 .0500 .00 1.48 .0 .4 2.7
16.660 1125.35 1.89 9314. 5882. 5882. 17.631 .0500 .00 1.27 .0 .3 2.3

1'117 1109.00 1.55 7248. 5315. 5315. 11.250 .0500 .00 .92 .0 .2 2.0
.280 1096.36 1.32 2293. 2791. 2791. 3.037 .0500 .00 .11 .0 .3 1.4
.390 1084.58 1.37 1704. 1707. 1707. 2.341 .0500 .00 .00 .0 12 1.6

21.830 1069.21 1.61 1448. 959. 959. 2.333 .0500 .00 .00 .0 .2 2.2
22.928 1059.25 1.63 1429. 959. 959. 2.331 .0500 .00 .00 .0 .2 2.5
23.581 1053.24 1.60 1453. 994. 994. 2.331 .0500 .00 .00 .0 .2 3.1
24.266 1045.75 1.97 1182. 726. 726. 2.330 .0500 .00 .00 .0 .3 3.1
24.903 1038.25 2.09 1117. 584. 584. 2.330 .0500 .00 .00 .0 .3 3.9
25.540 1031.28 2.33 1001. 679. 679. 2.331 .0500 .00 .00 .0 .3 5.3
26.167 1018.72 2.83 824. 423. 423. 2.331 .0500 .00 .00 .0 .4 4.7
26.910 1004.79 2.88 809. 347. 347. 2.331 .0500 .00 .00 .0 .3 3.8
28.278 982.90 2.80 833. 393. 393. 2.331 .0500 .00 .00 .0 .3 2.9
29.185 966.47 2.44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 2.5
29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 .2 3 ..,..

Maximum Froude Number (FROM) .44
Cross-Section of Maximum Froude Number (IFR) 2
Minimum Fr'oude Number (FRi)-· .02
Cross-Section of Minimum Froude Number (IAH) 1

RESERVOIR OUTFLOW INFORHATION :
------------------------.------

Dam Iteration Elapsed Outflow Dam Breach Ta il\llater Breach Breach Flow Breach Flow Gate,:. Count Time From Water Bottom Elevation Submef- Bottom Upstream Outflow Over And
Dam Surface Elevation gence Width Of Top Of Tur'bi ne

Elevation Correct • Dam Dam Flow
K n Gm H2 YB D SUB BB GUm GBRECH GOVTOP GOTHR

(hr) (cfs) Ut MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

4.000 17495. 1188.62 1175.00 1177.41 1.00 100.00 17495. 16395. O. 1101 .
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Time (TI)
Tirne Step <DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Model (QU(I), cfs)
Water Elevation at Upstream End of Model (YU(1), ft MSL)
Flow at Downstream End of Model (QU(N), cfs)
Water Elevation at Downstream End of Hodel (YU(N), ft HSL)

4.4000
.2000

1
15902.08
1187.79
2350.37
953.87

River Water Flow Flow Channel Top Flow Hannings Contractl Height Discharge Froude Depth
Location Surface Ve loc ity Area Top Width n Expansion Above Volume Number Above.

Elevation Width Including Coeff • Initial From Channel
Storage Condition Reservoir Bottom

X(!) Y V A B BT Q*1000 CItI FKC WAVHT DIS\) FRO DEPTH
(mi) (H MSU (HIs) (sq ft) ( ft) (ft) (cfs) (ft) (acre-ft) (H)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1187.79 .40 39679. 5136. 5136. 15.902 .0400 .00 -4.25 269.5 .0 13.3
14.371 1174.22 3.25 4958. 2629. 2629. 16.108 .0400 .00 I. 78 .0 .4 3.7
14.576 1170.82 2.93 5588. 3282. 3282. 16.353 .0400 .00 1.65 .0 .4 3.3
15.420 1150.19 2.55 6879. 4384. 4384. 17.576 .0500 .00 1.43 .0 .4 2.7
16.660 1125.39 1.91 9552. 5922. 5922. 18.241 .0500 .00 1.31 .0 .3 2.41'111 1109.32 1. 71 8983. 5549. 5549. 15.354 .0500 .00 1.24 ,0 .2 2,3
9.280 1096.87 1.84 3779. 3038. 3038. 6,960 .0500 .00 .62 .0 .3 1.9

.390 1084.62 1.41 1771. 1719. 1719. 2.500 .0500 .00 .04 .0 .2 1.6
21.830 1069.21 1.61 1448. 959. 959. 2.334 .0500 .00 .00 .0 .2 2.2
22.928 1059.26 1.63 1429. 959. 959. 2.332 .0500 .00 .00 .0 .2 2.5
23.581 1053.24 1.60 1453. 994. 994. 2.331 .0500 .00 .00 .0 .2 3.1
24.266 1045.75 1.97 1182. 726. 726. 2.331 .0500 .00 .00 .0 .3 3.1
24.903 1038.25 2.09 1117. 584. 584. 2.330 .0500 .00 .00 .0 .3 3.9
25.540 1031.28 2.33 1001. 679. 679. 2.331 .0500 .00 .00 .0 .3 5.3
26.167 1018.72 2,83 . 824. 423. 423. 2.331 .0500 .00 .00 .0 .4 4.7
26.910 1004.79 2.88 809, 347. 347. 2.331 .0500 .00 .00 ,0 .3 3.8
28.278 982.90 2,80 833. 393. 393. 2.331 .0500 .00 .00 .0 .3 2.9
29,185 966.47 2.44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 ? c

~.,J

29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 .2 3 ?
.~

Maximum Froude Number (FROM) .44
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRH)-' .03
Cross-Section of Minimum Froude Number (IFM) 1

RESEINOIR OUTFLW INFORHATI~ :
-------------------------------

Dam Iteration Elapsed Outflow Dam Breach Tai l\!Iater Breach Breach Flow Breach Flow Gate

'~n
Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow O'Jer And

Dam Surface Ehvation gence Width Of Top Of Turbine
Elevation Correct. Dam Dam Flow

K TI Q(!) H2 YB D SUB BB QU(1 ) QBRECH QMOP QOTHR
(hI') (cfs) (H MSU (ft MSU (H MSU ( ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
4.400 15902. 1187.79 1175.00 1177.27 1.00 100.00 15902. 14868. O. 1034.
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I - - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (n)
Time Step WTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Fl~ at Upstream End of Hodel (QU(l), cfs)
Water Elevation at Upstream End of Model (YU(l), ft MSL)
Fl~ at D~nstream End of Model (GU(N), cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSL)

4.8000
.2000

2
14280.97
1186.91
2350.41
953.87

River Water Fl~ Fl~ Chaone I Top Fl~ Mannings Contractl Height Discharge Froude Depth
Location Surface Veloci tl' Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff • Initial From Channel
Storage Condition Reservoir Bottom

xm Y V A B BT G*1000 Ctt1 FKC WAVHT DISV FRD DEPTH
(mi) (ft MSU ( ft/s) (sq ft) (ft) ( ft) (cfs) (ft) (acre-ft ) ( ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
14.170 1186.91 .40 35298. 4874. 4874. 14.281 .0400 .00 -5.13 242.7 .0 12.4
14.371 1174.09 3.14 4622. 2571. 2571. 14.491 .0400 .00 1.65 .0 .4 3.6
14.576 1170.71 2.82 5232. 3240. 3240. 14.753 .0400 .00 1.54 .0 .4 3.2
15.420 1150.09 2.48 6456. 4267. 4267. 16.029 .0500 .00 1.34 .0 .4 2.6

1·66~
1125.37 1.89 9464. 5907. 5907. 17.880 .0500 .00 1.30 .0 .3 2.4

.11 i 1109.47 1.77 9840. 5661. 5661. 17.381 .0500 .00 1.39 .0 .2 2.5

.280 1097.43 2.26 5539. 3306. 3306. 12.538 .0500 .00 1.18 .0 .3 2.4
~0.390 1085.04 1.76 2523. 1851. 1851. 4.450 .0500 .00 .46 .0 .3 2.0
21.830 1069.22 1.62 1458. 960. 960. 2.362 .0500 .00 .01 .0 .2 2.2
22.928 1059.26 1.63 1429. 959. 959. 2.333 .0500 .00 .00 .0 .2 ? J:_.J
23.581 1053.24 1.60 1454. 994. 994. 2.332 .0500 .00 .00 .0 .2 3.1
24.266 1045.75 1.97 1182. 726. 726. 2.331 .0500 .00 .00 .0 .3 3.1
24.903 1038.26 2.09 1117. 584. 584. 2.331 .0500 .00 .00 .0 .3 3.9
25.540 1031.28 2.33 1001. 679. 679. 2.331 .0500 .00 .00 .0 .3 5.3
26.167 1018.72 2.83 . 824. 423. 423. 2.331 .0500 .00 .00 .0 .4 4.7
26.910 1004.79 2.88 809. 347. 347. 2.331 .0500 .00 .00 .0 .3 3.8
28.278 982.90 2.80 833. 393. 393. 2.331 .0500 .00 .00 .0 .3 2.9
29.185 966.47 2.44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 2.5
29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 .2 3.2

Maximum Froude Number (FROM) .44
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRH) .03
Cross-Section of Minimum Froude Number (IFH) 1

RESERVOIR OUTFLW INFORHATICN :
-------------------------------

Iteration Elapsed Outfl~ Dam Breach Ta il\llater Breach Breach Fl<»l Breach Flow Gate
Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow Over And100 Dam Surface Elevation gence Width Of Top Of Turbine

er Elevation Correct. Dam Dam Flow
K n (HI) H2 YB D SUB BB GU(l) GBRECH GINTOP GOTHR

(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 4.800 14281. 1186.91 1175.00 1177.12 1.00 100.00 14281. 13326. O. 955.
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1---------------NEXT CYCLE - - - - - - - - - - - - - --

Time (TI) 5.2000
Time Step <DTH) .2000
Number of Iterations Required after Time step Reduction (ITERR) 2
Flow at Upstream End of Hod~l (QU(I), cfs) 12686.13
Water Elevation at Upstream End of Model (YU(I), ft MSL) 1186.02
Flow at Downstream End of Model (QU(N), cfs) 2350.42
Water Elevation at Downstream End of Hodel (YU(N), ft HSL) 953.87

River Wat~f' Flow Flow Chann~l Top Flow Mannings Contractl Height Discharg~ Froude Depth
Loca t ion Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeft • In i t ial FrOOI Channel
Storage Condition Reservoir SoH001

xm Y V A B BT 0*1000 Cttl FKC WAVHT DISV FRD DEPTH
(11lj) (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) ( ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1186.02 .41 31055. 4605. 4605. 12.686 .0400 .00 -6.02 216.3 .0 11.5
14.371 1173.95 3.01 4279. 2511. 2511. 12.899 .0400 .00 1.51 .0 .4 3.5
14.576 1170.60 2.71 4866. 3196. 3196. 13.167 .0400 .00 1.43 .0 .4 3.1
15.420 1149.98 2.40 6017. 4143. 4143. 14.468 .0500 .00 1.23 .0 .4 2.5
16.660 1125.30 1.83 9046. 5837. 5837. 16.578 .0500 .00 1.23 .0 .3 2.3,.111 1109.52 1.78 10117• 5697. 5697. 18.006 .0500 .00 1.44 .0 .2 2.5

.280 1097.75 2.44 6616. 3460. 3460. 16.119 .0500 .00 1.50 .0 .3 2.7

.390 1086.02 2.32 4486. 2157. 2157. 10.419 .0500 .00 1.44 .0 .3 3.0
~1.830 1069.40 1.75 1629. 986. 986. 2.859 .0500 .00 .19 .0 .2 2.4
22.928 1059.26 1.64 1436. 961. 961. 2.352 .0500 .00 .01 .0 .2 '. ~

(. ....I

23.581 1053.24 1.60 1455. 994. 994. 2.335 .0500 .00 .00 .0 .2 3.1
24.266 1045.75 1.97 1182. 727. 727. 2.332 .0500 .00 .00 .0 .3 3.1
24.903 1038.26 2.09 1117. 584. 584. 2.331 .0500 .00 .00 .0 .3 3.9
25.540 1031.28 2.33 1001. 679. 679. 2.331 .0500 .00 .00 .0 .3 5.3
26.167 1018.72 2.83 824. 423. 423. 2.331 .0500 .00 .00 .0 .4 4.7
26.910 1004.79 2.88 809. 347. 347. 2.331 .0500 .00 .00 .0 .3 3.8
28.278 982.90 2.80 833. 393. 393. 2.331 .0500 .00 .00 .0 .3 2.'1
29.185 966.47 2.44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 ? ~

~ • .J

29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 .2 3 oj
.~

Maximum Froude Number (FROM) .44
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRH)'· .03
Cross-Section of Minimum Froude Number (IFH) 1

RESERVOIR OUTFlW INFO~TIlli :
-------------------------------

Dam Iteration Elapsed Outflow Dm Breach Tail~ater Breach Breach Flow Breach Flow Gate,. Count Time From Water BoHOOI Elevation Submer- BoUoo Upstream Outflow Over And
Dam Surface Elevation gence Width Of Top Of Turob 1ne

Elevation Correct • Dam Dam F1Ql,~

K TI G( 1) H2 YB D SUS BS QU(I) GBRECH GMOP GOTHR
(hI') (cfs) (ft MSU (ft HSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 5.200 12686. 1186.02 1175.00 1176.96 1.00 100.00 12686. 11814. O. 872.
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lIIIIt ---------------NEXT CYClE - - - - - - - - - - - - - - -

Time (TI)
Time Step \DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Model (QU(I), cfs)
Water Elevation at Upstream End of Model (YU(I), ft MSL)
Flow at Downstream End of Model (QU(N), cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSL)

5.6000
.2000

2
11118.88
1185.10
2350.42
953.87

River Water Flow Flow Channe1 Top Flow Mannings Contract/ Height Discharge Froude Depth
Locat ion Surface Ve loc i ty Area Top Width n Expansion Above 1.)0 Iurne Number Above

Elevation Width Including Coeff . Initial FI'OI!l Channel
Storage Condition Reservoir Bottom

xm Y V A B Bl Q*1000 cttl FKC WAVH1 DISV FRD DEP1H
(mi) (ft MSU (ft/s) .; sq ft) (ft) (ft) (ds) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1185.10 •41 26965 . 4331. 4331. 11.119 .0400 .00 -6.94 190.2 .0 10.6
14.371 1173.81 2.88 3930. 2448. 2448. 11.334 .0400 .00 1.37 .0 .4 3.3
14.576 1170.47 2.60 4475. 3130. 3130. 11.613 .0400 .00 1.31 .0 .4 3.0
15.420 1149.88 2.32 5572. 4012. 4012. 12.928 .0500 .00 1.12 .0 .3 2.4
16.660 1125.21 1.77 8525. 5748. 5748. 15.067 .0500 .00 1.14 .0 .3 2.2,.111 1109.50 1.76 10014. 5684. 5684. 17.642 .0500 .00 1.42 .0 .2 2.5
9.280 1097.87 2.49 7053. 3521. 3521. 17.581 .0500 .00 1.62 .0 .3 2.9

.390 1086.66 2.55 5933. 2357. 2357. 15.136 .0500 .00 2.08 .0 .3 3.7
~1.830 1070.55 2.28 2942. 1444. 1444. 6.719 .0482 .00 1.34 .0 .3 3.6
22.928 1059.38 1. 72 1551. 991. 991. 2.660 .0500 .00 .13 .0 .2 2.6
23.581 1053.25 1.62 1471. 1000. 1000. 2.375 .0500 .00 .02 .0 .2 3.1
24.266 1045.75 1. 97 1184. 727. 727. 2.338 .0500 .00 .00 .0 .3 3.1
24.903 1038.26 2.09 1117. 584. 584. 2.333 .0500 .00 .00 .0 .3 3.9
25.540 1031.28 2.33 1001. 679. 679. 2.331 .0500 .00 .00 .0 .3 5.3
26.167 1018.72 2.83 825. 423. 423. 2.331 .0500 .00 .00 .0 .4 4.7
26.910 1004.79 2.88 809. 347. 347. 2.331 .0500 .00 .00 .0 .3 3.8
28.278 982.90 2.80 833. 393. 393. 2.331 .0500 .00 .00 .0 .3 2.9
29.185 966.47 2.44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 2.5
29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 .2 3 ?.~

Maximum Froude Number (FROM) .44
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRNr .03
Cross-Section of Minimum Froude Number (lAM) 1

RESERVOIR OUTFLOW INFORHA1IQ~ :
-------------------------------

Dam Iteration Elapsed Outflow Dam Breach Tail~ater Breach Breach Flow Breach Flow Gate

'~n
Count Time From Water Bottom Elevation Subrner- Bottom Upstream Outflow Over And

Dam Surface Elevation gence Width Of Top Of Turbine
E1evat i on Correct. Dam Dam Flow

K TI am H2 YB D SUB BB GU(1) QBRECH Gwrop G01HR
(hI') (cfs) (ft MSU (ft MSU (ft MSU (ft) (ds) (cfs) (ds) (ds)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 5.600 11119. 1185.10 1175.00 1176.80 1.00 100.00 11119. 10339. O. 780.
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I - - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (TIl
Time Step (DTH)
-Number of Iterations Required after Time Step Reduction (lTERRl
Flow at Upstream End of Model (QU(I), cfs)
Water Elevation at Upstream End of Model <YU(I), ft MSL)
Flow at Downstream End of Model (QU(N), cfs)
Water Elevation at Downstream End of Model (YU<N), ft MSL)

6.0000
.2000

2
9644.25
1184.20
2350.42
953.87

River Water Flow Flow Channel Top Flow Mannings Contrac t/ He ight Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Vol ume Number Above

Elevation Width Including Coeff • Initial From Channel
Storage Condition Reservoir Bot tom

X(J) Y V A B BT Q*1000 cttI FKC IAWHT DISV FRD DEPTH
(Ill i) (H MSU <His) (sq H) <H) (H) (cfs) (H) (acre-H) (H)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1184.20 •42 23180 . 4060. 4060. 9.644 .0400 .00 -7.84 165.4 .0 9.7
14.371 1173.67 2.75 3584. 2384. 2384. 9.853 .0400 .00 1.23 .0 .4 3.2
14.576 1170.33 2.51 4047. 2974. 2974. 10.143 .0400 .00 1.17 .0 .4 2.8
15.420 1149.76 2.23 5134. 3B79. 3879. 11. 455 .0500 .00 1.01 .0 .3 2.3
16.660 1125.12 1. 70 7987. 5655. 5655. 13.582 .0500 .00 1.04 .0 .3 2.1

"m 1109.43 1.72 9618. 5632. 5632. 16.545 .0500 .00 1.35 .0 .2 2.4
•280 1097.89 2.49 7113. 3529 . 3529. 17.746 .0500 .00 1.64 .0 .3 2.9
.390 1086.92 2.62 6560 • 2439. 2439. 17.178 .0500 .00 2.35 .0 .3 3.9

I.B30 1071. 70 2.67 5054. 2220. 2220. 13.477 .0420 .00 2.49 .0 .3 4.7
22.928 1059.93 I.B4 2151. 1316. 1316. 3.968 .0500 .00 .68 .0 .3 3.2
23.581 1053.39 1.69 1611. 1049. 1049. 2.729 .0500 .00 .16 .0 .2 3.3
24.266 1045.79 1.99 1209. 735. 735. 2.412 .0500 .00 .04 .0 -~ 3 ?.;) .~

24.903 1038.27 2.09 1123. 585. 585. 2.348 .0500 .00 .01 .0 .3 4.0
25.540 1031. 28 2.33 1002. 680. 680. 2.335 .0500 .00 .00 .0 .3 5.3
26.167 1018.72 2.83 825. 423. 423. 2.332 .0500 .00 .00 .0 .4 4,1
26.910 1004.79 2.88 809. 347. 347. 2.331 .0500 .00 .00 .0 .3 3.8
28.278 982.90 2.80 833. 393. 393. 2.331 .0500 .00 .00 .0 .3 2.9
29.185 966.47 2.44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 2,5
29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 .2 3 -J

.~

Maximum Froude Number (FROM) .43
Cross-Section of Maximum Froude Number (IFR) 15
Minimum Froude Number (FRM)- .03
Cross-Section of Minimum Froude Number (lAM) 1

RESERIJOIR OUTFLflrI INFORWlTHt~ :
-------------------------------

Dam . Iteration Elapsed Outflow Dam Breach Ta ih~ater Breach Breach Fltvll Breach Flow Gate

';n Count Time From Water Bottom Elevation Submer- Bottom Upstream Outfltvll Over And
Dam Surface Elevation gence Width Of Top Of Turbine

Elevation Correct • Dam Dam Flow
K TI Q( J) H2 YB D SUB BB QU(I) QBRECH QOVTOP QOTHR

(hr) (cfs) (H MSU (H MSU (ft MSU (ftl (cfs) (cfs) (cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 6.000 9644. 1184.20 1175.00 1176.63 1.00 100.00 9644. 8956. O. 688.
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lIIIIt ---------------NEXT CYCLE - - - - - - - - - - - - - - -

Time (TTl
Time Step <DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Hodel (9U(1), cfs)
Water Elevation at Upstream End of Model (YU(l), ft MSLl
Flow at Downstream End of Hodel (9U(N), cfs)
Water Elevation at Downstream End of Hodel (YU(N), ft MSL)

6.4000
.2000

2
8265.87
1183.32
2350.43
953.87

River Water Flow Flow Channel Top Flow Mannings Contract/ Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Above Vol ume Number Above

Elevation Width Including Coeff . In it ial Fr' om Channel
Storage Condition Reservoir Bottom

xm Y V A B BT 9*1000 cttl FKC WAVH1 DISlJ FRD DEPTH
':mi) (H HSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft ) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1183.32 .42 19738. 3762. 3762. 8.266 .0400 .00 -8.72 142.2 .0 8.8
14.371 1173.52 2.62 3239. 2318. 2318. 8.471 .0400 .00 1.08 .0 .4 3.0
14.576 1170.19 2.41 3630. 2813. 2813. 8.766 .0400 .00 1.02 .0 .4 2.7
15.420 1149.65 2.14 4699. 3743. 3743. 10.039 .0500 .00 .90 .0 .3 2.1
16.660 1125.02 1.63 7446. 5560. 5560. 12.145 .0500 .00 .95 .0 .2 2.0,.111 1109.34 1.67 9092. 5563. 5563. 15.178 .0500 .00 1.26 .0 .2 2.3

.280 1097.84 2.46 6925. 3503. 3503. 17.051 .0500 .00 1.59 .0 .3 2.8
.390 1086.99 2.62 6712. 2458. 2458. 17.613 .0500 .00 2.41 .0 .3 4.0

~1.830 1072.05 2.83 5876. 2429. 2429. 16.607 .0400 .00 2.85 .0 .3 5.1
22.928 1061.09 1.89 4636. 2987. 2987. 8.758 .0500 .00 1.83 .0 .3 4.3
23.581 1053.79 1.89 2056. 1190. 1190. 3.884 .0500 .00 .55 .0 .3 3.7
24.266 1045.99 2.09 1360. 781. 781. 2.848 .0500 .00 .24 .0 .3 3.4
24.903 1038.34 2.12 1169. 601. 601. 2.481 .0500 .00 .09 .0 .3 4.0
25.540 1031.30 2.33 1013. 685. 685. 2.365 .0500 .00 .02 .0 .3 5.3
26.167 1018.72 2.83 827. 424. 424. 2.341 .0500 .00 .01 .0 .4 4.7
26.910 1004.80 2.88 809. 348. 348. 2.333 .0500 .00 .00 .0 .3 3.B
28.278 982.90 2.80 833. 393. 393. 2.331 .0500 .00 .00 .0 .3 2.9
29.185 966.47 2.44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 2.5
29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 .2 3.2

Haximum Froude Number (FROM) .43
Cross-Section of Haximum Froude Number (IFR) 15
Hi nimum Froude Number (FRI1)" .03
Cross-Section of Minimum Froude Number (IFH) 1

RESERVOIR OUTFLW INFO~TJ~ :
-------------------------------

Dam Iteration Elapsed Outflow Om Breach Tail~ater Breach Breach Flow Breach Flow Gate

,~
Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow Over And

Darn Surface Elevation gence Width Of Top Of Turbine
Elevation Correct • Dam Dam Flow

K TT Q(1) H2 YB D SUB BB 9U(1) 9BRECH 9MOP QOTHR
(hr) (cfs) (ft HSU (ft HSU (ft MSU (ft) (cis) (cis) (cis) (cis)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 6.400 8266. 1183.32 1175.00 1176.45 1.00 100.00 8~66. 7679. O. 587.
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lIIIIt - - - - - -- - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (TT)
Time step (DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Model (QU(l), cfs)
Water Elevation at Upstream End of Model (YU(l), ft MSL)
Flow at Downstream End of Model (QU(N), cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSL)

6.8000
.2000

2
6968.40
1182.45
2350.53
953.88

River Water Flow Flow Channel Top Flow Mann ings Contractl Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Above lJolume Number Above

Elevation Width Including Coeff • In it iaI FrOlTl Channel
Storage Condition Reservoir Bottom

xm Y V A B BT Q*1000 Cttl FKC WAVHT DIS\} FRO DEPTH
(mj) (H MSU (His) (sq H) (ft) (ft) (cfs) (ft) (acre-ft) (H)
--------- --------- --------- --------- --------- --------- --------- --------- --------- -.------- --------- --------- ---------

14.170 1182.45 .42 16586. 3456. 3456. 6.968 .0400 .00 -9.59 120.5 .0 7.9
14.371 1173.36 2.50 2868. 2185. 2185. 7.183 .0400 .00 .92 .0 .4 2.9
14.576 1170.04 2.32 3223. 2647. 2647. 7.475 .0400 .00 .87 .0 .4 2.5
15.420 1149.53 2.04 4277. 3606. 3606. 8.714 .0500 .00 .78 .0 .3 2.0
16.660 1124.93 1.56 6909. 5464. 5464. 10.775 .0500 .00 .85 .0 .2 1.9

',111 1109.24 1.62 8537. 5490. 5490. 13.791 .0500 .00 1.16 .0 .2 2.2
.280 1097.74 2.41 6596. 3457. 3457. 15.890 .0500 .00 1.49 .0 .3 2.7
.390 1086.94 2.59 6594. 2443. 2443. 17.105 .0500 .00 2.36 .0 .3 3.9

. 1.830 1072.14 2.87 6084. 2443. 2443. 17.451 .0400 .00 2.93 .0 .3 5.1
22.928 1061.94 2.02 7711. 4046. 4046. 15.584 .0493 .00 2.69 .0 .3 5.2
23.581 1054.95 2.38 3679. 1605. 1605. 8.748 .0500 .00 1.71 .0 .3 4.8
24.266 1046.77 2.48 2039. 947. 947. 5.061 .0500 .00 1.02 .0 .3 4.2
24.903 1038.74 2.26 1428. 695. 695. 3.228 .0500 .00 .49 .0 .3 4.4
25.540 1031.40 2.37 1084. 718. 718. 2.572 .0500 .00 .12 .0 .3 5.4
26.167 1018.77 2.85 846. 430. 430. 2.408 .0500 .00 .05 .0 .4 4.8
26.910 1004.81 2.89 814. 350. 350. 2.350 .0500 .00 .02 .0 .3 3.8
28.278 982.90 2.80 833. 393. 393. 2.333 .0500 .00 .00 .0 .3 2.9
29.185 966.47 2.44 955. 599. 599. 2.331 .0500 .00 .00 .0 .3 2.5
29.860 956.16 1.61 1452. 1007. 1007. 2.331 .0500 .00 .00 .0 .2 3.2

Maximum Froude Number (FROM) .43
Cross-Section of Maximum Froude Number (IFR) 24
Minimum Froude Number (FR"n' .03
Cross-Section of Minimum Froude Number (IFM) 1

RESERVOIR OUTFLW INFORl"ATI~ :
-------------------------------

Dam Iteration Elapsed Outflow Dam 8reach Tai l\llater Breach Breach Flow Breach Flow Gate

,~
Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow Over And

Dam Surface Elention genre Width Of Top Of Tur'bi ne
Elevation Correct . Dam Dam Flow

K n Q( I) H2 YB D SUB BB QU(l) QBRECH Q~JiOP GOTHR
(hr) ':cfs) (ft MSU (ft MSU (ft MSU (ft> (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 6.800 6968. 1182.45 1175.00 1176.28 1.00 100.00 6968. 6481. O. 487.
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Time (TI)
Time Step <DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Model (QU(1), cfs)
Water Elevation at Upstream End of Model (YU(1), ft MSL)
Flow at Downstream End of Model (QU(N), cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSL)

7.2000
.2000

2
5728.45
1181.55
2350.81
953.88

River Water Flow Flow Channel Top Flow Mannings Con tI'ac t/ He igh t Dischal'ge Fr'oude Depth
Location Surface VI.' 1oc i ty Area Top lJ idth n txpansion Abov~ Volum~ NUllb~r Abov~

Elevation 1.4idth Including Coeff . Indial From Channel
Storage Condition Reservoir Bottom

xm Y l) A B BT Q*1000 Cffi FKC WAVHT DISV FRD DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) ( ft) (acre-f t> (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1181.55 •42 13636• 3144. 3144. 5.728 .0400 .00 -10.48 99.8 .0 7.1
14.371 1173.18 2.39 2495. 2033. 2033. 5.954 .0400 .00 .74 .0 .4 2.7
14.576 1169.88 2.22 2820. 2472. 2472. 6.246 .0400 .00 .72 .0 .4 2.4
15.420 1149.42 1. 93 3868. 3468. 3468. 7.472 .0500 .00 .67 .0 .3 1.91'660 1124.83 1.49 6379. 5367. 5367. 9.478 .0500 .00 .75 .0 .2 1.8

.117 1109.14 1.56 7981. 5415. 5415. 12.447 .0500 .00 1.06 .0 .2 2.1
. .280 1097.63 2.35 6215. 3404. 3404. 14.584 .0500 .00 1.38 .0 .3 2.6

0.390 1086.83 2.54 6321. 2408. 2408. 16.080 .0500 .00 2.25 .0 .3 3.8
21.830 1072.12 2.84 6032. 2439. 2439. 17.152 .0400 .00 2.91 .0 .3 5.1
22.928 1062.10 2.07 8359. 4104. 4104. 17.270 .0485 .00 2.85 .0 .3 5.3
23.581 1056.17 2.60 6017. 2267. 2267. 15.656 .0477 .00 2.93 .0 .3 6.1
24.266 1048.41 3.18 3785. 1181. 1181. 12.041 .0500 .00 2.66 .0 .3 5.8
24.903 1040.17 2.76 2661. 1031. 1031. 7.352 .0500 .00 1.92 .0 .3 5.9
25.540 1031.96 2.60 1539. 902. 902. 3.993 .0500 .00 .68 .0 .4 6.0
26.167 1019.05 2.96 972. 472. 472. 2.878 .0500 .00 .33 .0 .4 5.0
26.910 1004.91 2.91 851. 366. 366. 2.475 .0500 .00 .12 .0 .3 3.9
28.278 982.91 2.80 837. 394. 394. 2.347 .0500 .00 .01 .0 .3 2.9
29.185 966.47 2.44 956. 599. 599. 2.335 .0500 .00 .00 .0 .3 2.5
29.860 956.16 1.61 1453. 1007. 1007. 2.332 .0500 .00 .00 .0 .2 3 .,

.~

Maximum FroudI.' Number (FROM) .43
Cross-Section of Maximum Frpude Number (IFR) 24
Minimum FroudI.' Number (FRH) .04
Cross-Section of Minimum FroudI.' Number (IFM) 1

RESERVOIR OUTFLCM INFORHATI~ :
-------------------------------

Iteration Elapsed Outflow Dam Breach Ta iIwater Breach Breach Flow Breach Flow Gate

I:on Count Time From Water Bottom Elevation Submer- Bottom Upstream Outf 1C'N Over And
Dam Surface Elevation genee Width Of Top Of Turbine

er Elevation Correct . Dam Dam Flow
K TI Qm H2 YB D SUB BB QU(I) GBRECH QOVTOP QOTHR

(hr) (cfs) (ft MSU (ft HSU (ft MSU (ft> (cfs) (cfs) (cfs) (cis)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

2 7.200 5728. 1181.55 1175.00 1176.09 1.00 100.00 5728. 5333. O. 395.
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Time (TT)
Time Step <DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Model (QU(I), cfs)
Water Elevation at Upstream End of Nodel (YU(l), ft NSL)
Flow at Downstream End of Model (QU(N), cfs)
Water Elevation at Downstream End of Nodel (YU(N), ft NSL)

7.6000
.2000

2
4637.19
1180.71
2353.06
953.88

River Water Flow Flow Channel Top Flow Mannings Contract/ Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expans ion Above Volume Number' Above

Elevation Width Including Coeff . Initial Froo Channel
Storage Condition Reservoir SoHoo

x(1) Y lJ A B BT Q*1000 CIti FKC WAVHT DISV FRD DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (ftl (acre-ftl (ftl
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1180.71 •42 11114• 2849. 2849. 4.637 .0400 .00 -11.33 80.9 .0 6.2
14.371 1173.00 2.26 2136. 1875. 1875. 4.833 .0400 .00 .56 .0 .4 2.5
14.576 1169.72 2.11 2424. 2286. 2286. 5.103 .0400 .00 .55 .0 .4 2.2
15.420 1149.30 1.82 3465. 3326. 3326. 6.299 .0500 .00 .55 .0 .3 1.8
16.660 1124.73 1.41 5860. 5271. 5271. 8.266 .0500 .00 .65 .0 .2 1.7

1'117 1109.04 1.50 7433. 5340. 5340. 11.167 .0500 .00 .96 .0 .2 2.0
.280 1097.51 2.28 5825. 3348. 3348. 13.280 .0500 .00 1.27 .0 .3 2.5
.390 1086.68 2.48 5978. 2363. 2363. 14.853 .0500 .00 2.10 .0 'j 3.7,,'

21.830 1072.05 2.78 5852. 2427. 2427. 16.285 .0400 .00 2.84 .0 .3 5.0
22.928 1062.10 2.05 8341. 4102. 4102. 17.125 .0485 .00 2.85 .0 .3 5.3
23.581 1056.45 2.57 6677. 2428. 2428. 17.135 .0467 .00 3.21 .0 .3 6.3
24.266 1049.11 3.50 4643. 1281. 1281. 16.231 .0472 .00 3.36 .0 .3 6.5
24.903 1041.53 3.48 4280. 1351. 1351. 14.911 .0436 ,00 3.28 .0 .3 7.2
25.540 1033.63 3.23 3499. 1448. 1448. 11. 310 .0500 .00 2.35 .0 .4 7.6
26.167 1020.47 3.56 1797. 690. 690. 6.406 .0500 .00 1.76 .0 .4 6.5
26.910 1005.63 3.09 1152. 475. 475. 3.564 .0500 .00 .B4 .0 .4 4.6
28.278 982.98 2.85 865. 399. 399. 2.465 .0500 .00 .08 .0 .3 3.0
29.185 966.49 2.45 964. 601. 601. 2.362 .0500 .00 .01 .0 .3 2.5
29.860 956.17 1.61 1455. 1009. 1009. 2.338 .0500 .00 .00 .0 .2 3.2

Maximum Froude Number (FROM) .43
Cross-Section of Maximum Froude Number (IFR) 24
Minimum Froude Number (FRHr .04
Cross-Section of Minimum Froude Number (IFN) 1

RESERlJOIR OUTFLlXtI INFORNATIfti :
-------------------------------

Dam Iteration Elapsed OuH ICArl Dam Breach Tai l~ater Breach Breach FICf.tl Breach Flow Gate

':n Count Time Froo Water Bottoo Elevation Submer- Bot too Upstream Outflow Over And
Dam Surface Elevation gence Width Of Top Of Turbine

Elevation Correct • Dam Dam FIQl,~

K TT Q(1) H2 YB D SUB BB QU(l) QBRECH QOVTOP QOTHR
(hr) (cfs) (ft MSU (ft MSU (ft NSU (ftl (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 7.600 4637. 1180.71 1175.00 1175.89 1.00 100.00 4637. 4326. O. 31 i.
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Time (TT)

Time Step (OTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Fl~ at Upstream End of Hodel (GU(I), cfs)
Water Elevation at Upstream End of Model (YU(I), ft MSL)
Fl~ at D~nstream End of Model (GU(N), cfs)
Water Elevation at D~nstream End of Model (YU(N), ft MSL)

8.0000
.2000

3
3813.28
1180.03
2374.04
953.89

River Water Fl~ Fl~ Channel Top Flow Mannings Contract/ Height Discharge Froude Depth
Location Sur'face Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff . In it ial From Channel
Storage Condition Reservoir Bottom

xm Y V A 8 BT G*1000 Ctt1 FKC WAVHT DISV FRO DEPTH
(mi) Ut MSU (ft/s) (sq ft) (ft) Ut) (ds) ( ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1180.03 .41 9262 • 2612. 2612. 3.813 .0400 .00 -12.01 66.2 .0 5.5
14.371 1172.83 2.16 1841. 1734. 1734. 3.967 .0400 .00 .39 .0 .4 2.3
14.576 1169.56 2.00 2085. 2115. 2115. 4.180 .0400 .00 .40 .0 .4 2.1
15.420 1149,18 1.70 3076. 3183. 3183. 5.218 .0500 .00 .43 .0 .3 1.7
16.660 1124.63 1.33 5350. 5174. 5174. 7.134 .0500 .00 .56 .0 .2 1.6

1'117 1108.94 1.44 6897. 5266. 5266. 9.959 .0500 .00 .85 .0 .2 1.9
.280 1097.40 2.21 5440. 3292. 3292. 12.025 .0500 .00 1.15 .0 .3 2.4
.390 1086.53 2.42 5617. 2315. 2315. 13.595 .0500 .00 1. 95 .0 ... 3.5.,)

"'!"IIII!!! 21.830 1071. 94 2.70 5592. 2378. 2378. 15.123 .0403 .00 2.73 .0 .3 4.9
22.928 1062.04 2.01 8114. 4082. 4082. 16.329 .0487 .00 2.79 .0 .3 5.3
23.581 1056.44 2.54 6653. 2422. 2422. 16.883 .0467 .00 3.20 .0 .3 6.3
24.266 1049.22 3.55 4791. 1297. 1297. 17.031 .0466 .00 3.47 .0 .3 6.6
24.903 1041.81 3.63 4658. 1415. 1415. 16.918 .0421 .00 3.55 .0 .4 7.5
25.540 1034.40 3.50 4694. 1624. 1624. 16.429 .0492 .00 3.12 .0 .4 8.4
26.167 1022.42 4.19 3462. 1018. 1018. 14.500 .0500 .00 3.70 .0 .4 8.4
26.910 1007.87 3.77 2604. 818. 818. 9.820 .0500 .00 3.08 .0 .4 6.9
28.278 983.62 3.23 1134. 445. 445. 3.667 .0500 .00 .72 .0 .4 3.6
29.185 966.60 2.54 1035. 619. 619. 2.627 .0500 .00 .13 .0 .3 2.6
29.860 956.19 1.62 1478. 1019. 1019. 2.395 .0500 .00 .03 .0 .2 3.2

Maximum Froude Number (FROM) .43
Cross-Section of Maximum Froude Number (IFR) 24
Minimum Fr'oude Number (FRH)" .04
Cross-Section of Minimum Froude Number (IFH) 1

RESERVOIR OUTFLOW INFORMATION :
-------------------------------

Om Iteration Elapsed OutflQ1.11 Dm Breach Tai l""ater Breach Breach FIQI.II Breach FIQI.II Gate

,~
Count Time From Water Bottom Elevation Submer- BottOOl Upstream OutflQl,l/ Over And

Dm Surface Elevat ion gence Width Of Top Of Turbine
Elevation Correct • Dam Dam FIO\1I

K TT am H2 YB D SUB BB GU(l) GBRECH GOVTOP QOTHR
(hr) (ds) (ft MSU (ft MSU (ft MSU (ft) (ds) (ds) (ds) (ds)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
3 8.000 3813. 1180.03 1175.00 1175.71 1.00 100.00 3813. 3570. O. 243.
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Time (TI) 8.4000
Time Step <DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 2
Flow at Upstream End of Hodel (QU(l), cfs) 3220.15
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1179.51
Flow at Downstream End of Model (QU(N), cfs) 2637.98
Water Elevation at Downstream End of Model (YU(N), ft MSL) 953.99

River Water Flow Flow Channel Top Flow Hannings Contractl Height Discharge Froude Depth
Locat i on Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff • Ini t ial FrOOl Channel
Storage Condition Reservoir Bottom

X(J) y V A 8 8T Q*1000 0t1 FKC loIAVHT DISV FRO DEPTH
(mj) (ft MSU (HIs) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
14.170 1179.51 •41 7929 . 2465. 2465. 3.220 .0400 .00 . -12.53 55.5 .0 5.0
14.371 1172.70 2.07 1615. 1618. 1618. 3.335 .0400 .00 .26 .0 .4 2.2
14.576 1169.43 1.92 1822. 1971. 1971. 3.496 .0400 .00 .27 .0 .4 1.9
15.420 1149.07 1.58 2735. 3052. 3052. 4.317 .0500 .00 .32 .0 .3 1.6

1'660 1124.53 1.25 4851. 5078. 5078. 6.081 .0500 .00 .46 .0 .2 1.5
.117 1108.84 1.38 6375. 5193. 5193. 8.826 .0500 .00 .75 .0 .2 1.8

. .280 1097.29 2.13 5080. 3238. 3238. 10.833 .0500 .00 1.04 .0 .3 2.3
0.390 1086.37 2.35 5258. 2266. 2266. 12.379 .0500 .00 1.79 .0 .3 3.4

21.830 1071.82 2.62 5307. 2296. 2296. 13.926 .0409 .00 2.61 .0 .3 4.8
22.928 1061.96 1.96 7794. 4054. 4054. 15.273 .0491 .00 2.71 .0 .2 5,2
23.581 1056.34 2.50 6410. 2364. 2364. 16.051 .0470 .00 3.10 .0 .3 6 'i

.~

24.266 1049.17 3.51 4723. 1290. 1290. 16.561 .0469 .00 3.42 .0 .3 6.6
24.903 1041.80 3.61 4648. 1413. 1413. 16.792 .0422 .00 3.54 .0 .4 7.5
25.540 1034.46 3.53 4793. 1632. 1632. 16.936 .0491 .00 3.18 .0 .4 8.5
26.167 1022.89 4.26 3960. 1097. 1097. 16.860 .0500 .00 4.18 .0 .4 8.9
26.910 1009.00 4.61 3574. 899. 899. 16.473 .0439 .00 4.20 .0 .4 8.0
28.278 985.91 3.75 2567. 848. 848. 9.638 .0500 .00 3.01 .0 .4 5.9
29.185 967.33 3.03 1528. 733. 733. 4.636 .0500 .00 .86 .0 .4 3.3
29.860 956.40 1.73 1705. 1121. 1121. 2.952 .0500 .00 .24 .0 .2 3.4

Maximum Froude NWlber (FROM) .45
Cross-Section of MaxinWl Froude Number (IFR) 93
Minimum Froude Number (FRM) .04
Cross-Section of Minimum Froude Number (lAM) 1

RESERVOIR OUTFLW INFORHATIl}l :
------------------------------.

Iteration Elapsed OutfleM Dam Breach Tai lwater Breach Breach FleM Breach FI eM Gate
Count Time From Water Bottom Elevation Submer- Bottom Upstream Outflow Over AndI" Dam Surface Elevation genee Width Of Top Of Turbine

er Elevation Correct. Dam Dam Flow
K TT Q( ]) H2 YB 0 SUB BB GU(l) GBRECH QOVTOP 110THR

(hr) (cfs) (ft MSU (ft HSU (ft MSU (ft) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 8.400 3220. 1179.51 1175.00 1175.57 1.00 100.00 3220. 3020. O. 200.
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Time (TI)

Time Step (DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
FI~ at Upstream End of Model (QU(I), cfs)
Water Elevation at Upstream End of Model (YU(l), ft MSL)
FI~ at D~nstream End of Model (GU(N), cfs)
Water Elevation at D~nstream End of Model (YU(N), ft MSL)

8.8000
.2000

2
2800.18
1179.11
4883.19
954.63

River Water Fl~ Fl~ Channel Top Fl~ Mannings Contractl Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff • Ini t ial From Channel
Storage Condition Reservoir Bottom

X(1) Y V A B BT G*1000 Ctt1 FKC WAVHT DISV FRO DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (ft)
--------- --------- ------------------ --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1179.11 .40 6982 • 2357. 2357. 2.800 .0400 .00 -12.92 47.9 .0 4.6
14.371 1172.59 1.99 1446. 1526. 1526. 2.884 .0400 .00 .15 .0 .4 2.1
14.576 1169.33 1.85 1624. 1856. 1856. 3.004 .0400 .00 .16 .0 .3 1.8
15.420 1148.98 1.48 2461. 2943. 2943. 3.632 .0500 .00 .23 .0 .3 1.5_.660 1124.44 1.17 4371. 4984. 4984. 5.131 .0500 .00 .36 .0 .2 1.4

.117 1108.74 1.32 5870. 5121. 5121. 7.775 .0500 .00 .66 .0 .2 1.7
. .280 1097.18 2.05 4734. 3186. 3186. 9.713 .0500 .00 .93 .0 .3 2.2
. .390 1086.22 2.29 4908. 2217. 2217. 11. 223 .0500 .00 1.64 .0 .3 3 .)

.~

21.830 1071.69 2.54 5014. 2208. 2208. 12.748 .0415 .00 2.48 .0 .3 4.7
22.928 1061.88 1.90 7445. 4022. 4022. 14.170 .0494 .00 2.62 .0 .2 5.1
23.581 1056.19 2.47 6080. 2283. 2283. 15.011 .0474 .00 2.96 .0 .3 6.1
24.266 1049.06 3.42 4579. 1273. 1273. 15.655 .0474 .00 3.31 .0 .3 6.4
24.903 1041.71 3.54 4525. 1393. 1393. 16.020 .0426 .00 3.46 .0 .3 7.4
25.540 1034.40 3.49 4697. 1624. 1624. 16.371 .0492 .00 3.12 .0 .4 8.4
26.167 1022.87 4.24 3935. 1093. 1093. 16.674 .0500 .00 4.15 .0 .4 8.9
26.910 1009.06 4.64 3628. 903. 903. 16.839 .0437 .00 4.26 .0 .4 8.1
28.278 987.43 4.01 4087. 1145. 1145. 16.377 .0500 .00 4.53 .0 .4 7.4
29.185 969.04 3.87 3032. 1056. 1056. 11. 749 .0500 .00 2.56 .0 .4 5.0
29.860 957.39 2.18 3052. 1596. 1596. 6.652 .0500 .00 1.23 .0 .3 4.4

Maximum Froude Number (FROM) .44
Cross-Section of Maximum Froude Number (IFR) 93
Minimum Froude Number (FRH)·· .04
Cross-Section of Minimum Froude Number (lAM) 1

RESERVOIR OUTFLOW lNFORHATI~ :
----------------------------~--

t~n
Iteration Elapsed Outfl~ Dam Breach Tai lwater Breach Breach FlOA Br·each FlOA Gate
Count Time Frill Water Bottom Elevation Submer- Bottom Upstream Outflow Over And

Dam Surface Elevation gence Width Of Top Of Tur·bi fie
Elevation Correct. Dam Darn FlOA

K n G(1) H2 YB 0 SUB BB QU(I) GBRECH GOVTOP QOTHR
(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cis) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 8.800 2800. 1179.11 1175.00 1175.46 1.00 100.00 2800. 2630. 0, 170.
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Time (TI)
Time Step (DTH)
Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Model (QU(I), cfs)
Water Elevation at Upstream End of Hodel (YU(I), ft HSL)
Flow at Downstream End of Hodel (QU(N), cfs)
Water Elevation at Downstream End of Hodel (YU(N), ft HSL)

9.2000
.2000

2
2509.52
1178.83

12940.63
955.92

River Water Flow Flow Channe I Top Flow Hannings Contract/ Height Discharge Froude Depth
Location Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Coeff • Ini t ial From Channel
Storage Condition Reservoir Bottom

xm Y V A B BT Q*1000 cttI FKC WAVHT DISV FRD DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft) (tt) (cfs) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1178.83 •40 6326 . 2279. 2279. 2.510 .0400 .00 -13.21 42.6 .0 4.3
14.371 1172.51 1.94 1325. 1455. 1455. 2.569 .0400 .00 .07 .0 .4 2.0
14.576 1169.25 1.80 1478. 1767. 1767. 2.655 .0400 .00 .08 .0 .3 1.8
15.420 1148.91 1.39 2246. 2854. 2854. 3.124 .0500 .00 .15 .0 .3 1.4

It~
1124.35 1.10 3940. 4898. 4898. 4.335 .0500 .00 .28 .0 .2 1.4

.117 1108.64 1.26 5380. 5051. 5051. 6.800 .0500 .00 .56 .0 .2 1.6
9.280 1097.08 1.97 4402. 3135. 3135. 8.668 .0500 .00 .83 .0 .3 2.1

o .390 1086.06 2.22 4568. 2169. 2169. 10.124 .0500 .00 1.48 .0 oj "' .oJ .,).1

21.830 1071.55 2.46 4721. 2117. 2117. 11.624 .0422 .00 2.34 .0 .3 4.5
22.928 1061.79 1.85 7103. 3991. 3991. 13.120 .0498 .00 2.54 .0 .2 5.0
23.581 1056.04 2.44 5725. 2192. 2192. 13.955 .0478 .00 2.80 .0 .3 5.9
24.266 1048.92 3.32 4406. 1254. 1254. 14.623 .0481 .00 3.17 .0 .3 6.3
24.903 1041.59 3.45 4361. 1365. 1365. 15.033 .0432 .00 3.34 .0 .3 7.3
25.540 1034.30 3.41 4536. 1610. 1610. 15.455 .0494 .00 3.02 .0 .4 8.3
26.167 1022.74 4.19 3793. 1071. 1071. 15.888 .0500 .00 4.02 .0 .4 8.7
26.910 1008.98 4.56 3558. 898. 898. 16.233 .0440 .00 4.19 .0 .4 8.0
28.278 987.52 3.98 4195. 1163. 1163. 16.702 .0500 .00 4.62 .0 .4 7.5
29.185 969.91 4.12 4036. 1240. 1240. 16.618 .0500 .00 3.44 .0 .4 5.9
29.860 958.66 2.79 5379. 1964. 1964. 14.986 .0488 .00 2.50 .0 .3 5.7

Maximum Froude Number (FROM) .44
Cross-Section of Maximum Froude Number (IFR) 93
Hinimum Froude Number (FRM)" .04
Cross-Section of Minimum Froude Number (lAM) 1

RESEINOI ROUTFL(l,J INFORHATl (tl :

-------------------------------

Iteration Elapsed Outflty Dart Breach Ta il\tla ter Breach Breach Flty Breach Flow Gate

t Count Time From Water Bottom Elevation Submer- Bottom Upstreart Outflow Over And
ion Dam Surface Elevation gence Width Of Top Of Turb i ne
er Elevation Correct. Dam Dam Flow

K 11 G( 1) H2 YB 0 SUB BB QU(I) QBRECH QMOP QOTHR
(hr) (cfs) (ft MSU (ft MSU (ft HSU (ft) (cfs) ':cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
2 9.200 2510. 1178.83 1175.00 1175.38 1.00 100.00 2510. 2361. O. 148.
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1--- ----- -------NEXTCYClE-- -- ---- - -- ----

Time (TT) 9.6000
Time Step <DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
Flow at Upstream End of Model (GU(l), cfs) 2401.47
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1178.64
Flow at Downstream End of Model (GU(N), cfs) 16634.90
Water Elevation at DlXllnstream End of Model (YU(N), ft MSU 956.30

River Water FIIXll Flow Channe I Top Flow Mannings Contract/ Height Discharge Froude Depth
Locat i on Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevat ion Width Including Coeff • Initial Froo Channe I
Storage Condition Reservoir SOHOOI

X( 1) Y V A 8 8T G*1000 CttI FKC WAlJHT DISV FRO DEPTH
(mi) (ft MSU (ft/s) (sQ ft) (ft) (ft) (ds) (ft) (acre-ft) (ft)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1178.64 .41 5883. 2225. 2225. 2.401 .0400 .00 -13.40 39.7 .0 4.1
14.371 1172 .45 1. 90 1239. 1404. 1404. 2.354 .0400 .00 .01 .0 .4 1.9

••576 1169.19 1.75 1375. 1700. 1700. 2.414 .0400 .00 .02 .0 .3 1.7
.420 1148.85 1.32 2079. 2783. 2783. 2.754 .0500 .00 .09 .0 .3 1.341....0 1124.28 1.04 3581. 4825. 4825. 3.717 .0500 .00 .20 .0 .2 1.3

8.117 1108.55 1.20 4910. 4982. 4982. 5.907 .0500 .00 .47 .0 .2 1.5
9.280 1096.97 1.88 4085. 3086. 3086. 7.697 .0500 .00 .72 .0 .3 2.0

20.390 1085.91 2.15 4240. 2121. 2121. 9.095 .0500 .00 1.33 .0 .3 2.9
21.830 1071.41 2.38 4429. 2022. 2022. 10.556 .0428 .00 2.20 .0 .3 4.4
22.928 1061.69 1.80 6713. 3864. 3864. 12.079 .0500 .00 2.44 .0 .2 4.9
23.581 1055.87 2.41 5366. 2096. 2096. 12.934 .0483 .00 2.63 .0 .3 5.8
24.266 1048.78 3.22 4227. 1233. 1233. 13.592 .0488 .00 3.03 .0 .3 6.2
24.903 1041.46 3.35 4184. 1334. 1334. 14.014 .0438 .00 3.21 .0 .3 7.2
25.540 1034.18 3.32 4352. 1595. 1595. 14.436 .0498 .00 2.90 .0 .4 8 ?

.~

26.167 1022.57 4.13 3613. 1042. 1042. 14.922 .0500 .00 3.85 .0 .4 8.6
26.910 1008.86 4.44 3448. 890. 890. 15.324 .0446 .00 4.06 .0 .4 7.9
28.278 987.42 3.94 4076. 1143. 1143. 16.066 .0500 .00 4.52 .0 .4 7.4
29.185 969.90 4.10 4026. 1238. 1238. 16.495 .0500 .00 3.43 .0 .4 5.9
29.860 958.87 2.87 5804. 1988. 1988. 16.675 .0482 .00 2.71 .0 .3 5.9

Maximum Froude Number (FROM) .44
Cross-Section of Maximum Frpude Number (IFR) 93
Minimum Froude Number (FRM) .04
Cross-Section of Minimum Froude Number (IFM) 1

RESERVOIR OUTFL!loI INFO~TI(N :

~------------------------------

Breach Tai hl/ater Breach Breach FI(XIj Breach Flow GateIteration Elapsed Outflow Dam
s Count Time From Water Bottom Elevation Submer- BoHOOl Upstream OUtfJIXll Over And
ion Dam Surface Elevation gence Width Of Top Of Turbine

Number Elevation Correct . Dam Dam Flow
I K TT G( J) H2 YB D SUB BB GU(I) GBRECH GOVTOP GOTHR

(hr) (cfs) (ft MSU (it MSU (ft MSU (ft) (ds) (ds) (ds) (ds)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

9.600 2401. 1178.64 1175.00 1175.34 1.00 100.00 2401. 2263. O. 138.
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1------u __ u_ - -NEXT CYCLE - U H - ----~ __ H

Time (TT)
Time Step (DTH)
·Number of Iterations Required after Time Step Reduction (ITERR)
Flow at Upstream End of Model (QUm, cfs)
Water Elevation at Upstream End of Model (YU(l), ft MSL)
Flow at Downstream End of Model (QU(N), cfs)
Water Elevation at Downstream End of Model (YU(N), ft MSL)

10.0000
.2000

1
2401.47
1178.48

16234.62
956.30

River Water Flow Flow
Location Surface Velocity Area

Elevation

X(J) Y V A
(mi) (H MSU (HIs) (sq H)

Channel
Top
Width

B
UO

Top Flow
Width
Including
Storage
8T Q*IOOO
(it) (cfs)

Mannings Contractl Height Discharge Froude
n Expansion Above Volume Number

Coeff. Initial From
Condition Reservoir

CIt! FKC WAVHT 0ISV FRO
(ft) (acre-ft)

Depth
Above
Channel
Bottom
DEPTH
( ft)

14.170
14.371

_
.576
.420

eO•660
.117
.280

20.390
21.830
22.928
23.581
24.266
24.903
25.540
26.167
26.910
28.278
29.185
29.860

1178.48
1172.45
1169.17
1148.80
1124.22
1108.46
1096.88
1085.76
1071.26
1061.57
1055.69
1048.62
1041.32
1034.06
1022.38
1008.72
987.26
969.79
958.82

.43
1. 90
1.74
1.28
.99

1.14
1.80
2.07
2.31
1.77
2.39
3.11
3.25
3.24
4.07
4.32
3.89
4.05
2.83

5535.
1239.
1343.
1953.
3293.
4470.
3784.
3926.
4141.
6258.
5002.
4038.
3999.
4148.
3424.
3324.
3898.
3892.
5703.

2181.
1404.
1679.
2729.
4766.
4917.
3039.
2074.
1923.

, 3690.
1994.
1211.
1301.
1578.
1012.
8B2.

1112.
1215.
1983.

2181.
1404.
1679.
2729.
4766.
4917.
3039.
2074.
1923.
3690.
1994.
1211 .
1301.
1578.
1012.
882.

1112.
1215.
1983.

2.401
2.354
2.337
2.495
3.253
5.114
6.801
8.137
9.552

11.058
11. 945
12.548
12.986
13.427
13.931
14.342
15.168
15,758
16.125

.0400
.0400
.0400
.0500
.0500
.0500
.0500
.0500
.0435
.0500
.0488
.0496
.0445
.0500
,0500
.0453
.0500
.0500
.0483

.00

.00

.00

.00
.00
,00
.00
.00
.00
.00
.00
.00
.00
,00
.00
.00
.00
,00
.00

-13.56
.01
.00
.05
.14
.38
.63

1.18
2.05
2.32
2.45
2.87
3.07
2.78
3.67
3.92
4.36
3.32
2.66

39.7
.0
.0
.0
,0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
,0
.0
.0

.0

.4

.3
,3
.2
.2
.3
.3
.3
.2
.3
.3
.3
.4
.4
.4
.4
.4
.3

4.0
1.9
1.7
1.3
1.2
1.5
1.9
2.8
4.3
4.8
5.6
6.0
7.0
8.1
8.4
7.7
7.3
5.8
5.8

Maximum Froude Number (FROM)
Cross-Section of Maximum Froude Number (IFR)
Minimum Froude Number (FRH)'
Cross-Section of Minimum Froude Number (IFH)

.44
24

.05
1

Number
I K TT

(hr)
Q(J)
(cfs)

Dam Breach Tai Iwater Breach
Water Bottom Elevation Submer-
Surface Elevation gence
Elevation Correct.
H2 Y8 0 SUB
(ft MSL) (ft MSL) (ft MSL)

Breach
Bottom
Width

BB
(tt)

FIO\ll Breach
Upstream Outflow
Of
Dam
GU(l) GBRECH
(cis) (cfs)

Flow
Over
Top Of
Dam
G()l.)TOP
(cfs)

Gate
And
Turbine
Flow
GOTHR
(cis)

10.000 2401. 1178.48 1175.00 1175.34 1.00 100.00 2401. 2267. O. 134.
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:lIII: ---------------NEXT CYCLE - - - - - - - - - - - - - - -

Time (TT) 10.4000
Time Step (DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERR) 1
Flow at Upstream End of Hodel (QU(l), cfs) 2401.47
Water ElevatIon at Upstream End of Model (YU(l), ft MSL) 1178.34
Flow at Downstream End of Hodel (QU(N), cfs) 15440.73
Water Elevation at Downstream End of Model (YU(N), ft MSL) 956.24

River Water Flow Flow Channe I Top Flow Mannings Contractl Height Discharge Froude Depth
Locat ion Surface Velocity Area Top Width n Expansion Above Volume Number Above

Elevation Width Including Cneff • Initial From Channel
Storage Condition Reservoir Bottom

xm Y V A B BT G*1000 cttI FKC WAVHT DISV FRD DEPTH
(mi) (H MSU (His) (sq H) (ft) (ft) (cfs) Utl (acre-ft) <ftl
--------- --------- --------- --------. --------- --.------ --------- --------- --------- --------- --------- --------- ---------

14.170 1178.34 .46 5247. 2145. 2145. 2.401 .0400 .00 ·-13.69 39.7 .1 3.8
14 .371 1172 .45 1.90 1239. 1404. 1404 . 2.354 .0400 .00 .01 .0 .4 1.9

••576 1169.17 1.74 1339. 1676. 1676. 2.329 .0400 .00 .00 .0 .3 1.7
.420 1l4B.78 1.27 1907. 2708. 2708. 2.424 .0500 .00 .03 .0 .3 1.3

••660 1124.17 .94 3052. 4715. 4715. 2.8B2 .0500 .00 .09 .0 .2 1.2
.117 1108.38 1.09 4074. 4857. 4857 . 4.437 .0500 .00 .30 .0 .2 1.4

19.280 1096.7B 1.71 3498. 2993. 2993. 5.984 .0500 .00 .53 .0 .3 1.8
20.390 1085.61 2.00 3627. 2029. 2029. 7.251 .0500 .00 1.03 .0 .3 2.6
21.830 1071.11 2.23 3857. 1821. 1821. 8.615 .0443 .00 1. 90 .0 .3 4.1
22.928 1061.44 1. 74 5796. 3504. 3504. 10.082 .0500 .00 2.19 .0 .2 4.7
23.581 1055.50 2.37 4640. 1887. 1887. 10.993 .0493 .00 2.27 .0 .3 5.4
24.266 1048.45 3.01 3835. 1187. 1187. 11.550 .0500 .00 2.70 .0 .3 5.8
24.903 1041.17 3.15 3812. 1267. 1267. 11.992 .0452 .00 2.92 .0 .3 6.9
25.540 1033.91 3.18 3914. 1539. 1539. 12.437 .0500 .00 2.63 .0 .4 7.9
26.167 1022.19 4.00 3232. 979. 979. 12.936 .0500 .00 3.47 .0 .4 8.2
26.910 1008.57 4.18 3194. 873. 873. 13.360 .0460 .00 3.78 .0 .4 7.6
28.278 987.09 3.84 3702. 1078. 1078. 14.209 .0500 .00 4.1B .0 .4 7.1
29.185 969.65 3.99 3719. 1185. 1185. 14.843 .0500 .00 3.1B .0 .4 5.6
29.860 95B.74 2.76 5538. 1973. 1973. 15.278 .0485 .00 2.5B .0 .3 5.7

Maximum Froude Number (FROM) .44
Cross-Section of Maximum Froude Number (IFR) 24
Minimum Froude Number (FRH) .05
Cross-Section of Minimum Froude Number (IFH) 1

RESERVOI ROUTFLW lNFORHATlIJ~ :

~-----------------------------

Iteration Elapsed Outflow Dam Breach Tai hl/ater Breach Breach Flow Breach Flow Gate
Count Time From Water Bot too Elevation Submer- SoHoo Upstream Outflow Over And

tion Dam Surface Elevation gence Width Of Top Of Turbine
Number Elevation Corred. Dam Dam Flow
I K n Gm H2 YB D SUB BB GU(l) GBRECH GWfOP GOTHR

(hr) (cfs) (ft MSU (ft MSU (ft MSU (ft) (cfs) (cfs) <cfs) (cfs)
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

10.400 2401. 1178.34 1175.00 1175.34 1.00 100.00 2401. 2271. O. 131.
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~ - - - - - - - - - - - - - - - NEXT CYCLE - - - - - - - - - - - - - - -

Time (TT) 10.8000
Time Step <DTH) .2000
Number of Iterations Required after Time Step Reduction (ITERRJ 1
Flow at Upstream End of Model (QU(l), cfs) 2401.47
Water Elevation at Upstream End of Model (YU(l), ft MSL) 1178.23
Flow at Downstream End of Model (QU(N), cfs) 14525.35
Water Elevation at Downstream End of Model (YU(N), ft MSL) 956.16

River Water Flow Flow Channel Top Flow Mannings Contract/ Height Discharge Froude Depth
Locat i on Surface Velocity Area Top lJ i dth n Expansion Above Volume Number Above

Elevation Width Including Coeff . In it ial From Channel
Storage Condition Reservoir Bottom

xm Y \.) A B BT Q*1000 cttI FKC WAVHT 0151,) FRO DEPTH
(mi) (ft MSU (ft/s) (sq ft) (ft) (ft) (cfs) (ft) (acre-ft) (fO
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

14.170 1178.23 .48 5010, 2114. 2114, 2,401 .0400 ,00 -13.81 39.7 .1 3.7
14.371 1172 .45 1.90 1239. 1404. 1404. 2.354 .0400 .00 .01 .0 .4 1.9

••576 1169.17 1.74 1339. 1676. 1676. 2.329 .0400 .00 .00 .0 .3 1.7
.420 1148.77 1.27 1874. 2694. 2694. 2.384 .0500 .00 .02 .0 .3 1.3_.66e 1124.13 .91 2867 • 4676. 4676, 2.619 .0500 .00 .05 .0 .2 1.1
,117 1108,31 1.04 3735. 4806. 4806. 3.886 .0500 .00 .23 .0 .2 1.3

9.280 1096.69 1.63 3232. 2949. 2949. 5.253 .0500 .00 .44 .0 .3 1.7
20.390 1085.47 1. 93 3344. 1985. 1985. 6.437 .0500 .00 .89 .0 .3 2.5
21.B30 1070,95 2.16 3580, 1716, 1716. 7.745 .0450 .00 1.74 .0 .3 4,0
22.928 1061.31 1. 71 5349. 3314. 3314. 9.166 .0500 .00 2.06 .0 .2 4.5
23.581 1055.32 2.34 4307. 1783. 1783. 10.070 .0498 .00 2.09 ,0 .3 5 ').-
24,266 1048.26 2.93 3611. 1160. 1160. 10.578 .0500 .00 2.51 .0 .3 5.6
24.903 1041.02 3.04 3625. 1231. 1231. 11.038 .0460 .00 2.77 .0 .3 6.7
25.540 1033.75 3.12 3677. 1488. 1488. 11.482 .0500 .00 2.47 .0 .4 7.7
26.167 1021. 99 3.94 3043, 946. 946. 11. 976 .0500 .00 3.28 .0 .4 8.0
26.910 1008.42 4,04 3065. 863. 863. 12.392 .0467 .00 3.63 .0 .4 7.4
28.278 986.90 3.78 3502. 1041, 1041. 13.242 .0500 .00 3.99 .0 .4 6.9
29.185 969.49 3.93 3537. 1152. 1152. 13.893 .0500 .00 3.02 .0 .4 5.5
29.860 958.64 2.68 5350. 1962. 1962. 14.347 .0487 .00 2.48 .0 .3 5.6

Maximum Froude Number (FROM) .43
Cross-Section of Maximum Frpude Number (!FR) 24
Minimum Froude Number (FRM) .05
Cross-Section of Minimum Froude Number (!F!1) 1

RESERVOIR OUTFLW INFORWlTI~ :
e-------------------------------

_on Iteration Elapsed Outflow Dam Breach Tai l\llater Breach Breach Flow Breach Flow Gate
Count Time From Water Bottom Elevation Submer- Bottom Upstream Ou tfl ow Over And

Dam Surface Elevation gence Width Of Top Of Turbine
Number Elevation Correct . Dam Dam Fl ()I,~

I K TT am H2 YB 0 SUB BB aU(l) QBRECH QOVTOP QOTHR
(hr) (cfs) (ft MSU (ft MSU (ft MSU (tt) (cfs) (cfs) (cfs) (cfs)

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
10.800 2401. 1178.23 1175.00 1175.34 1.00 100.00 2401. 2274. O. 127.



Normal ized conser~ation of mass as percent of maximum flow
in reach = -.61

ROUTING COMPLETED :

I--:::::~:-;;:. SI.ps Used mIKE)

Maximum Number of Time Steps Allowed

Total Time of Flood Routing (TT, hr)

I

I

55

1199

11.2
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FLOOD CREST SUMMARY :

~;::---;;;:;::---;;~... Time To Maximum Flood Time To
Maximum FIO\II Elevation Flood

Location Elevation Stage Ve loc ity Elevation
(mi) (ft MSU (cfs) (hr) (ft/seC> (ft MSU (hr)
--------- --------- --------- --------- --------- --------- ---------

14.170 1192.06 18585 .400 .49 .00 .00
14.200 1177.50 18585 3.600 3.71 .00 .00
14.234 1176.85 18571 3.600 3.66 97.49 .00 '
14.268 1176.22 18562 3.600 3.60 194.98 .00
14.302 1175.60 18554 3.600 3.53 292.47 .00
14.337 1174.99 18546 3.600 3.47 389.96 .00
14.371 1174.39 18537 3.600 3.41 487.45 .00
14.405 1173.80 18527 3.600 3.35 584.94 .00
14.439 1173.22 18515 3.600 3.29 682.44 .00
14.473 1172.64 18503 3.600 3.24 779.93 .00
14.507 1172.07 18489 3.600 3.18 877.42 .00
14.542 1171.51 18474 3.600 3.12 974.91 .00
14.576 1170.95 18462 3.800 3.06 1072.40 .00
14.610 1170.41 18470 3.800 2.99 1169.89 2.20
14.835 1164.09 18482 3.800 3.22 1163.79 2.60
15.060 1158.11 18438 3.800 2.83 1157.70 2.60
15.180 1155.47 18404 3.800 2.74 1155.10 2.80

1'3oe 1152.84 18398 4.000 2.67 1152.50 2.80
.420 1150.23 18404 4.000 2.59 1149.90 2.80

5.540 1147.62 18394 4.000 2.56 1147.30 2.80
.764 1143.19 18331 4.200 2.35 1142.82 3.00

15.988 1138.50 18344 4.200 2.59 1138.34 3.40
16.212 1134.24 18280 4.400 2.17 1133.86 3.20
16.436 1129.39 18295 4.400 2.72 1129.38 4.20
16.660 1125.39 18240 4.600 1.91 1124.90 3.20
16.955 1121.00 18231 4.600 2.19 1120.95 4.00
17.250 1117.25 18184 4.800 1.64 1117.00 3.80
17.467 1115.30 18119 5.000 1.67 1115.00 3.80
17.683 1113.37 18098 5.000 1. 71 1113.00 4.00
17.900 1111.44 18040 5.200 1.74 1111.00 4.00
18.117 1109.52 18005 5.200 1.78 1109.00 4.00
18.333 1107.60 ,17967 5.400 1.83 1107.00 4.20
18.550 1105.77 17893 5.600 1.82 1105.00 4.20
18.795 1103.98 17858 5.600 1.73 1102.90 4.20
19.040 1101.54 17821 5.800 2.31 1100.80 4.40
19.160 1099.69 17814 5.800 2.40 1099.13 4.80
19.280 1097.89 17792 '5.800 2.50 1097.45 5.00
19.400 1096.11 17765 6.000 2.67 1095.78 5.20
19.520 1095.02 17762 6.000 2.32 1094.10 5.00
19.785 1093.08 17689 6.200 2.22 1091.95 5.00
20.050 1090.71 17668 6.200 2.51 1089.80 5.20
20.220 1088.84 17624 6.400 2.56 1087.90 5.20
20.390 1086.99 17612 6.400 2.63 1086.00 5.20

I'~O
1085.16 17593 6.400 2.70 1084.10 5.40

.730 1083.31 17540 6.600 2.82 1082.20 5.40
1.060 1079.95 17519 6.600 2.89 1078.50 5.60

.390 1076.14 17479 6.800 3.68 1074.80 5.60
21.610 1074.17 17480 6.800 3.20 1072.83 5.60
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1IIIIf:~~~-~:::_:~~_:

s Max imum Max imum Time To Maximum Flood Time To
Jection Stage Flow Maximum Flow Elevation Flood
Location Elevation Stage Velocity Elevation
(mi) (ft HSU (cfs) (hr) ( ft/sec) (ft HSU (hr)
-----~--- --------- --------- --------- --------- --------- ---------

21.830 1072.14 17450 6.800 2.87 1070.87 5.80
22.050 1070.09 17428 7.000 2.64 1068.90 5.80
22.270 1068.07 17422 7.000 2.43 1066.93 6.00
22.490 1065.92 17365 7.200 2.43 1064,97 6.20
22.710 1064.18 17354 7.200 1.95 1063.00 6,20
22.819 1063,14 17319 7.400 2.00 1061.92 6.40
22.928 1062.11 17314 7.400 2.07 1060.84 6.40
23.037 1061.10 17306 7.400 2.13 1059.77 6.40
23.146 1060.12 17277 7.400 2.20 1058.69 6.60
23.254 1059.17 17230 7.600 2.26 1057.61 6,60
23.363 1058.26 17223 7.600 2.33 1056.53 6.60
23,472 1057.38 17190 7.600 2.42 1055.46 6.60
23.581 1056,46 17134 7.800 2.60 1054.38 6.80
23.690 1055.23 17116 7.800 3.28 1053.30 6.80
23.807 1054.01 17093 7.800 3.42 1052.03 6.80
23.925 1052.76 17045 8.000 3.55 1050.75 6.80
24.042 1051. 53 17026 8.000 3.63 1049.47 6.80

t4.l60 1050.47 17028 8.000 3.53 1048.20 7.00
4.266 1049.22 17031 8.000 3.55 967.57 .00
4.372 1047.98 17033 8,000 3.58 886.94 .00
4.478 1046.75 17029 8.000 3.60 806.31 .00

24.585 1045.51 17017 8.000 3.61 725.68 .00
24.691 1044.28 16994 8.200 3.62 645.05 .00
24.797 1043.05 16978 8.200 3.63 564.42 ,00
24.903 1041.82 16989 8.200 3.63 483.79 .00
25.009 1040.59 16994 8.200 3.64 403.16 .00
25.115 1039.35 16992 8.200 3.64 322.53 .00
25.222 1038.12 16973 8.200 3.63 241.90 .00
25.328 1036.90 16949 a.200 3.59 161.27 .00
25.434 1035.67 16927 8.400 3.57 80.63 .00
25.540 1034.46 16935 8.400 3.53 .00 .00
25.645 1032.67 16943 8.400 3.59 .00 .00
25.749 1030.83 16932 8.400 3.66 .00 .00
25.854 1028.92 16919 8.400 3.80 .00 .00
25.958 1026.95 16905 8.400 3.95 .00 .00
26.063 1024.94 16886 8.600 4.11 .00 .00
26.167 1022.90 16878 -S.600 4.26 .00 .00
26.272 1020.84 16886 8.600 4.38 .00 .00
26.376 1018.77 16889 8.600 4.46 .00 .00
26.481 1016.72 16889 8.600 4.49 .00 .00
26.585 1014.70 16888 8.600 4.47 .00 .00
26.690 1012.70 16882 8.600 4.42 .00 .00
26.910 1009.06 16845 8.800 4.64 .00 .00

t7.l30 1005.48 16862 8.800 4.90 .00 .00
7.350 1002.08 16855 8.800 5.07 ,00 .00
7.570 999.42 16823 8.800 4.31 .00 ,00
7.806 995.48 16787 9.000 4.19 .00 .00

. 28.042 991.53 16787 9.000 4.07 .00 .00
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~:~~~_:~::_:~~_:

s Max imum Max imum Time To Maximum Flood Time To
ect ion Stage FIO\ll Maximum FIO\ll Elevation Flood

Locat ion Elevation Stage Velocity Elevation
(mi) (ft MSU (cfs) (hr) (ftlsec) (ft MSU (hr)
--------- --------- --------- --------- --------- --------- ---------

28.278 987.53 16756 9.000 4.01 .00 .00
28.514 983.69 16728 9.200 3.77 .00 .00
28.750 979.26 16731 9.200 4.21 .00 .00
28.859 976.88 16726 9.200 4.22 .00 .00
28.967 974.52 16710 9.200 4.20 .00 .00
29.076 972.21 16678 9.400 4.17 .00 .00
29.185 969.93 16694 9.400 4.12 .00 .00
29.294 967.68 16706 9.400 4.06 .00 .00
29.402 965.46 16716 9.400 3.99 .00 .00
29.511 963.26 16713 9.400 3.94 .00 .00
29.620 961.52 16696 9.400 3.37 .00 .00
29.740 960.17 16641 9.600 3.11 .00 .00
29.860 958.87 16675 9.600 2.87 .00 .00
29.980 957.60 16682 9.600 2.68 .00 .00
30.100 956.31 16634 9.800 2.57 .00 .00

I

I
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lIIIItOHPUTED WATER SURFACE El~TIONS AT REQUESTED
TATIrtlS WHERE HYDROGRAPHS ARE PLOTTED :
-----------------------------------------------

Time Elapsed Station 1 Station 2 station 3 Station 4 Station 5 Station 6
Step Time Water Water Water Water Water Water
Count Surface Surface Surface Surface Surface Surface

Elevation Elevation Elevation Elevation Elevation Elevation
K TTP(K) YC(K,1) YC(K,2) YC(K,3) YC(K,4) YC(K,5) YC(K,6)

(hr) (ft MSU (ft MSU (ft MSU (ft MSU (ft MSU (ft MSU
--------- --------- --------- --------- --------- --------- --------- ---------

1 .000 1192 .04 1146.08 1124.08 1092.54 1047.05 958.47
2 .200 1192.05 1146.08 1124.08 1092.54 1047.05 958.47
3 .400 1192.06 1146.08 1124.08 1092.54 1047.05 958.47
4 .600 1192.06 1146.08 1124.08 1092.54 1047.05 958.47
5 .800 1192.05 1146.10 1124.08 1092.54 1047.05 958.47
6 1.000 1192.01 1146.14 1124.08 1092.54 1047.05 958.47
7 1.200 1191.97 1146.23 1124.08 1092.54 1047.05 958.47
8 1.400 1191.91 1146.36 1124.08 1092.54 1047.05 958.47
9 1.600 1191.82 1146.50 1124.09 1092.54 1047.05 958.47

10 1.800 1191.72 1146.62 1124.13 1092.54 1047.05 958.47
11 2.000 1191.59 1146.74 1124.21 1092.54 1047.05 958.47
12 2.200 1191.43 1146.86 1124.33 1092.54 1047.05 958.47
13 2.400 1191.23 1146.99 1124.46 1092.54 1047.05 958.47
14 2.600 1190.99 1147.14 1124.58 1092.54 1047.05 958.47

I
15 2.800 1190.72 1147.30 1124.71 1092.54 1047.05 958.47
16 3.000 1190.43 1147.44 1124.85 1092.54 1047.05 958.47
17 3.200 1190.12 1147.52 1124.99 1092.54 1047.05 958.47
18 3.400 1189.78 1147.56 1125.14 1092.54 1047.05 958.47
19 3.600 1189.41 1147.58 1125.25 1092.55 1047.05 958.47
20 3.800 1189.02 1147.61 1125.31 1092.56 1047.05 958.47
21 4.000 1188.62 1147.62 1125.35 1092.61 1047.05 958.47
22 4.200 1188.21 1147.61 1125.37 1092.79 1047.05 958.47
23 4.400 1187.79 1147.58 1125.39 1093.15 1047.05 958.47
24 4.600 1187.35 1147.53 1125.39 1093.63 1047.05 958.47
25 4.800 1186.91 1147.48 1125.37 1094.08 1047.05 958.47
26 5.000 1186.47 1147.42 1125.34 1094.43 1047.05 958.47
27 5.200 1186.02 1147.37 1125.30 1094.69 1047.05 958.47
28 5.400 1185.56 1147.31 1125.26 1094.85 1047.05 958.47
29 5.600 1185.10 1147.25 1125.21 1094.95 1047.05 958.47
30 5.800 1184.65 1147.19 1125.17 1095.01 1047.06 958.47
31 6.000 1184.20 1147.14 1125.12 1095.02 1047.10 958.47
32 6.200 1183.76 1147.08 1125.07 1095.01 1047.17 958.47
33 6.400 1183.32 11.47.01 1125.02 1094.98 1047.32 958.47
34 6.600 1182.88 1146.95 1124.97 1094.93 1047.62 958.47
35 6.800 1182.45 1146.89 1124.93 1094.87 1048.18 958.47
36 7.000 1182.00 1146.83 1124.88 1094.79 1049.00 958.47
37 7.200 1181.55 1146.77 1124.83 1094.72 1049.77 958.47
38 7.400 1181.11 1146.70 1124.78 1094.64 1050.18 958.47
39 7.600 1180.71 1146.64 1124.73 1094.56 1050.37 958.48
40 7.800 1180.35 1146.57 1124.68 1094.47 1050.45 958.49

I
41 8.000 1180.03 1146.51 1124.63 1094.39 1050.47 958.52
42 8.200 1179.75 1146.44 1124.58 1094.31 1050.45 958.63
43 8.400 1179.51 1146.38 1124.53 1094.23 1050.41 958.91
44 8.600 1179.30 1146.33 1124.49 1094.14 1050.35 959.47
45 8.800 1179.11 1146.28 1124.44 1094.06 1050.29 960.27
46 9.000 1178.96 1146.24 1124.39 1093.98 1050.23 960.98
47 9.200 1178.83 1146.20 1124.35 1093.90 1050.16 961.39
48 9.400 1178.72 1146.16 1124.31 1093.82 1050.08 961.52
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I
Elapsed Station 1 Station 2 Station 3 Station 4 Station S Station 6
Time Water Water Water Water Water Water

Surface Surface Surface Surface Surface Surface
Elevation Elevation Elevation Elevation Elevation Elevation

K TTPm YC(K,1) YC(K,2) YC(K,3) YC(K,4) YC(K,S) YC(K,6)
(hr) (ft MSU (ft MSU (ft MSU (ft MSU (ft HSU (ft HSU

--------- --------- --------- --------- --------- --------- --------- ---------
SO 9.800 1178.5S 1146.11 1124.2S 1093.66 1049.93 961.49
SI 10.000 1178.48 1146.09 1124.22 1093.S9 1049.8S 961.44
52 10.200 1178.41 1146.09 1124.19 1093.51 1049.7S 961.39
S3 10.400 1178.34 1146.09 1124.17 1093.43 1049.66 961.34
54 10.600 1178.29 1146.09 1124.15 1093.36 1049.56 961.28
5S 10.800 1178.23 1146.09 1124.13 1093.29 1049.46 961.22

I

I
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COMPUTED DISCHARGES AT REQUESTED
~ WHERE HYDRD6RAPHS ARE PLaTTED ,

, ----------------------------------

Time El apsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Step Time Discharge Discharge Discharge Discharge Discharge Discharge
Count
K TTP(K) GC(K,l) GC(K,2) GC(K,3) QC(K,4) QC(K,5) QC(K,6)

(hr) (cfs E3) (cfs E3) (cfs E3) (cfs E3) <cfs E3) (cfs E3)
--------- --------- --------- --------- --------- --------- --------- ---------

1 .000 2.33 2.33 2.33 2.33 2.33 2.33
2 .200 2.52 2.33 2.33 2.33 2.33 2.33
3 .400 3.09 2.34 2.33 2.33 2.33 2.33
4 .600 3.81 2.35 2.33 2.33 2.33 2.33
5 .800 4.61 2.44 2.34 2.33 2.33 2.33
6 1.000 5.47 2.69 2.34 2.33 2.33 2.33
7 1.200 6.33 3.24 2.34 2.33 2.33 2.33
B 1.400 7.31 4.0B 2.36 2.33 2.33 2.33
9 1.600 8.40 5.07 2.45 2.33 2.33 2.33

10 1.800 9.58 6.11 2.72 2.33 2.33 2.33
11 2.000 10.99 7.21 3.41 2.33 2.33 2.33
12 2.200 12.52 8.44 4.51 2.33 2.33 2.33
13 2.400 15.67 9.87 5.78 2.33 2.33 2.33
14 2.600 16.38 11.63 7.12 2.33 2.33 2.33
15 2.800 17.01 13.75 8.59 2.33 2.33 2.33

t
16 3.000 17.55 15.71 10.32 2.33 2.33 2.33
,17 3.200 18.00 16.85 12.35 2.33 2.33 2.33
~ 3.400 18.35 17.37 14.45 2.34 2.33 2.33
19 3.600 18.59 17.81 16.12 2.35 2.33 2.33
20 3.800 18.28 18.22 17 .10 2.40 2.33 2.33
21 4.000 17.50 18.39 17.63 2.63 2.33 2.33
22 4.200 16.71 18.24 18.00 3.42 2.33 2.33
23 4.400 15.90 17.74 18.24 5.27 2.33 2.33
24 4.600 15.09 17.01 18.21 8.09 2.33 2.33
25 4.800 14.28 16.23 17.88 11.02 2.33 2.33
26 5.000 13.48 15.45 17.29 13.51 2.33 2.33
27 5.200 12.69 14.67 16.58 15.39 2.33 2.33
28 5.400 11.90 13.90 15.82 16.59 2.33 2.33
29 5.600 11.12 13.13 15.07 17.32 2.34 2.33
30 5.800 10.37 12.39 14.32 17.68 2.36 2.33
31 6.000 9.64 11.66 13.58 17.76 2.44 2.33
32 6.200 8.94 10.94 12.86 17.60 2.61 2.33
33 6.400 8.27 10.24 12.15 17.26 2.96 2.33
34 6.600 7.61 9.56 11.45 16.77 3.72 2.33
35 6.800 6.97 8.91 10.77 16.19 5.56 2.33
36 7.000 6.34 8.27 10.12 15.56 9.01 2.33
37 7.200 5.73 7.66 9.48 14.91 12.71 2.33
38 7.400 5.15 7.06 8.86 14.26 15.02 2.34
39 7.600 4.64 6.49 8.27 13.61 16.38 2.34
40 7.800 4.19 5.92 7.69 12.98 16.96 2.3{
41 8.000 3.81 5.39 7.13 12.36 17.03 2.45
42 8.200 3.49 4.90 6.60 11.77 16.86 2.72

~::
8.400 3.22 4.46 6.08 11.17 16.51 3.46
8.600 2.99 4.08 5.59 10.60 16.08 5.26
8.800 2.80 3.75 5.13 10.04 15.59 8.66

46 9.000 2.64 3.46 4.71 9.50 15.08 12.99
47 9.200 2.51 3.21 4.33 8.98 14.55 15.88
48 9.400 2.40 3.00 4.00 8.48 14.04 16.70
49 9.600 2.40 2.82 3.72 7.99 13.52 16.62
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e Elapsed Station 1 Station 2 Station 3 Station 4 Station S Station 6
, Ti., 0i scharge 0ischarg, 0ischarg, 0isch1ig, 0i,charge Oi scharge

TTP(K) QC(K,I) QC(K,2) QC(K,3} QC(K,4) QC(k,5) QC(K,6)
(hr) (cfs E3) (cfs E3) (cfs E3) (cfs E3) (cfsE3) (ds E3)

50 9.800
. 51 10.000

52 10.200
53 10.400
54 10.600
55 10.800

END OF OUTPUT

t

2.40
2.40
2.40
2.40
2.40
2.40

2.67
2.54
2.45
2.45
2.44
2.42

3.48
3.25
3.05
2.88
2.74
2.62

7.53
7.08
6.65
6.25
5.86
5.49

12.98
12.'47
11.96
11.46
10.97
10.49

16.36
16.00
15.58
15.13
14.66
14.19


