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FR AT I AL A I X ALT I I XA L AR F R A b r o h bRk

* * ®
*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * # U.S. ARMY
CORPS OF ENGINEERS *

* SEPTEMBER 1390 * * HYDROLOGIC
ENGINEERING CENTER *

® VERSION 4.0 * * 609
SECOND STREET *

* * * DAVIS,
CALIFORNIA 95616 *

* RUN DATE 10/19/1%99 TIME 12:39:04 * *

{916) 756-1104 *

* * £

*
FhEIX I A AL LI AT F A AT A b A E L b Fh bbb dhdhbhhkd
EER A S AR SR R R R P L R R A ey

X X EXXXKAK j.4. 844 4 X
X X X X X XX
X X X X X
XXXEXEX XXXX X XXXKE X
X X X X X
X i X 4 X X
X X XAXERKX HENY XXX

THIS PROGRAM REPTACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECLDE, AND
HECLEW.

THE DEFINITIONS OF VARTABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE
INPUT STRUCTURE.
’ THE DEFINITION OF -RMSKRK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE
FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATICN, DSS:WRITE STAGE

FREQUENCY,
DSS:READ TIME S5ERIES AT DESTRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT
PAGE 1
LINE ID.....us lo....., 2, i 3., [ . 5., [T, Tovean.. 8....... 95...... 10
1 ID WEST JIMMY CAMP CREEK DRAINAGE BASIN PLANNING STUDY
2 IT KIOWA ENGINEERING - PROJECT NO. 58.93
3 ID 2, 5, 10 & 100 YEAR STORMS FILENAME: WEJCEX.DAT EXISTING BASIN CONDITIONS
4 ID 24HR STORM DURATION
*DIAGRAM
5 T 3 o 0 250
6 10 5
7 JR PREC .47 .56 .70 i
8 KK E1010
5 BA .05
10 IN 15
11 PB 4.4
12 PC G.0 .0005  .0015  .0030  .0045 .0060 .0080  .0100 .0120 0143
13 PC L0165 .0188 L0210 L0233 . 0255 .0278 .0320 .0380 .0460 -0530
14 BC L0600 .0750 L1000 .4000 L7000 L7250 L1500 .7650 .7800 L7900
15 PC .8000 L8100 .§200 .8250 .8300 .8350 . 8400 L8450 .8500 . 8550
16 PC L8600 .8638 L8675 .8713 .8750 . 8788 . 8825 .8863 .8900 . 8938

17 BC .8975 .9013 L9050 .9083 . 9115 . 9148 .9180 .9210 .2240 L9270



PAGE

2

LINE

PC
PC
PC
PC
LS
uD

KK
KM
RO
BA
LS
oD
EK
KO
B4
L3
uD
KK
HC
KK
KO
BA

L3
D

ID

KK
KO
BA
LS5
oo
KK

KO

KK
KO
BA
L3
oo
KK
HC
KK
RK
KK
KO
BAL

L3
up

. 9300 -2325 L9350 L9375 .2400 L8425
. 9550 .9575 .2600 .9625 ,9650 .8675
. 9800 .2813 . 9825 .9838 .9850 .9863
. 9563 .9975 .2888 1.0000C
0 73.2
.392

E1020
RUNOFF FROM BAS 1020
¢
.041
o 71.1
467

E1030
RUNOFF FROM BAS 1030
0
.020
0 72.5
.383

DP1030

.9450 .9475
.9700 L9725
L9875 . 2888

COMBINE FLOW FROM E1020 & ROUTED FLOW FROM E1030

2

E1040
RUNCFF FROM BAS 1040
0
02171
0 75
.41
HEC-1 INPUT

E2010
RUNOFF FROM BAS 2010
Q
.125
0 75
L350

R2020
ROUTE FLOW FROM E2010 TO DP2020
0
800 .03 .05 TRAP 20

E2020
RUNOFF FROM BASIN 2020
Q
.062
0 a8
.376

DP2020

10

CCOMBINE FLOW FROM E2010 & ROUTED FLOW FROM E2020

2

R2030
ROUTE FLOW FROM DP2020 TO DP2040
800 .0275 .05 TRAP 20

E2030
RUNOFF FROM BAS 2030
0
.021
0 69
.233

.9500
L9750
.9%00

L9525
L9775
L9913



PAGE

3

73
74
75
76

78

79
80
81

B2
83
84
85

87

LINE

88

20

91
92
93

100
101
102
103
104
105

106
107
108

109
110
111

112
113
114
115
116
117

118
119
120

121
122
123
124
125
126

KK

KO
BA
LS
up

KK

RE

KK

KO
BA
LS
UD

D

KK
KM
HC

KK
KM
BRK

KK
KM
KQ
BA
LS
Up

KK
KM
KO
BA
L5
uD

KK

HC

KK

RK

KK
KM
KO
BA
LS
uD

KK

RK

KK
KM
KO
Ba
LS
un

E2045
RUNOFE FROM BAS 2045
0
.061
0 85
.258
R2040
ROUTE FLOW FROM E2045 TO DP2040
1200 .0314 .04 TRAP 20
E2040
RUNOFF FROM BAS 2040
0
.026
0 69
.268
HEC-1 INPUT
...... s AP SRS I S ST
DPZ040
COMBINE FLOW FROM DP2020, K2030, E2045, E2040
4
R2050
ROUTE FLOW FROM DP2040 TO DPZ060
600 .03 .03 TRAP 20
E2050
RUNCFF FROM BAS 2050
0
.020
0 69
.33
m2060
RUNQFF FROM BAS 2060
0
.024
0 69
.253
DP2C60
COMBINE FLOW FROM DPZ2040, E2050, E2060Q
3
R2090
ROUTE FLOW FROM DP2060 TO DP2Z09(0
500 .023 .03 TRAP 30
E2070
RUNOEF FROM EBAS 2070
0
.068
0 68
.463
R2080
ROUTE FLOW FROM EZ070 TO DP20BO
1220 .035 .04 TRAP 16
E2080
RUNOFF FROM BAS 2080
0
.057
0 69
.247



1
PAGE 4
1
PAGE 5

127
128
129

LINE

130
131
132
133
134
135

136
137
138

135
140
141

142
143
144
145
l4s
147

148
149
150

151
152
153
154
155
156

157
158
159

160
16l
162
1e3
164
1a5

166
167
168

169

170
171

LINE

172
173
174

175

KK
EM
HC

ib

KK
KM
KO
BA
LS
UD

KX

HC

KK
K
RK

KK

KO
BA
L3
uD

XK

RK

KK
KM
KO
BA
L3
uD

KK
KM
HC
KK
KO
BA
Ls
uD
KB
HC
K

KM
RE

iDp

KK
KM
RK

KK

DBZ080
COMBINE FLOW FROM E2070, 72080
2
HEC-1 INPUT
....... | I S S DS DU
E2080
RUNOFF FROM BAS 2090
0
.019
0 69
. 414
DE2090
COMBINE FLOW FROM DP2060, DP2080, E2090
3
R2100
ROUTE FLOW FROM DP2050 TO DP210Q0
1800  .0169 .03 TRAE &0
BE2110
RUNOFF FROM BAS 2110
0
.034
0 69
.329
R2101
ROUTE FLOW FROM E2110 TO DF2100
900 .025 .04 TRAP ap
E2100
RUNOFF FROM BAS 2100
0
.095
0 69
LAB2
DP2100
COMBINE FLOW FROM DP2090, E2110, E2100
3
E2120
RUNOFF FROM BAS 2120
0
047
0 69
. 288
DP2120
COMBINE FLOW FROM DP2100, E2120
2
R2120
ROUTE FLCW FROM DP2120 THROUGH LAKE
1000 .025 .04 TRAP 40
HEC-1 INPUT
....... ;A A SR ST SN
r2130
ROUTE FLOW FROM DP2120 TO DP213C
550 .05 .04 TRAP ]

E2130



PAGE

6

178
177
178
179
180

181
182
183

184
185
186
187
188
189

150
191
1582
193
154
185

186
187
158
199
200
201

202
203

204
205
206

207
208
209
210
211
212

LINE

213
214
215
216
217
218

219
220
221

222
223
224

225
226
221
228
229
230

KO
B4
LS
un

KK

HC

KK

KO
BA
L5
up

KK
KM
KO
BA
L3
up

KK

jite]
BA
LS
uD

KK
HC

KK
tu)
RK

KK

KO
BA
LS
uD

iDp

KK

RO
BA
LS
ub

KK
KM
HC

KK
KM
RK

KK
KM
KO
BA
LS
oD

RUNOFF FROM BAS 2130
0

. 010
0 69

L 218

DP2130
COMBINE FLOW FROM DP2120, E2130
2

E2140
RUNOFF FRCM BAS 2140
0
.007
0 69
.16

E2150
RUNOFF FROM BAS 2150
0
.015
0 73
.258

£2160
RUNOFF FROM BA&S 2160
0
.Q12
0 2.6
.162

DP2160
4

R501C
ROUTE FLOW FROM DP2160 TO DP3010
2900 .015 .04 TRAP 20

E3000
RUNCFF FROM BAS 3000
0
.42
0 77

HEC-1 INPUT

E3005
RUNOFF FROM BASIN 3005
0
.24
0 17
.27
DP3000

CCMBINE FLOW FROM E3000 AND E3005
2

R30156
ROUTE FLOW FROM DP3000 TO DP3020
3200 .031 04 TRAP 15

E3015
RUNOFF FROM BASIN 3015
o]
L11
G T
.21



PAGE

ki

231
232
233
234
235
236

237
238
239

240
241
242
243
244
245

2446
247
248
249
250
251

252
253
254

LINE

255
256
257
258
259
260

261
262
263

264
265
266

267
268
269
270
271
272

273
2774
275
276
277
278

278
280
281

282
283
284

KK
KM
KO
BA
LS
uD

KK
KM
RE

KK

KO
BA
L5
uD

KK
KM
KO
BA
L5
D

KK
KM
RE

1D

KK

KO
BA
L3
ub

KK

HC

KK

RK

KK
K
KO
BA
ns
UuD

KK
KM
KO
BA
LS
uD

XK
Kid
HC

KK
KM
RK

BE3010
RUNOFF FROM BAS 3010

10

8]
.22
0 75.1
.28
R3012
ROUTE FLOW FROM E3010 TO DP 3020
2600 .03 .04 TRAP 15
E3012
RUNOFF FROM BASIN E3012
0
.21
0 15.1
.47
E3020
RUNOFF FROM BAS 3020
0
.188
0 77
.36
R3025
ROUTE FLOW FROM BASIN E3020 TC DP 3020
. 2600 .035 .04 TRAP 15
HEC-1 INPUT
...... L 2 S F O <3
E3025
RUNOFF FROM BASIN E3025
8]
26
0 72.2
.23
DP3020
COMBINE FLOW FROM E3015, E3012, E3025, R3015, R3012 BND R3025
6
R3030
ROUTE FLOW FRCM DP3020 TC DP3030
3000 .05 .04 TRAP 20
E3030
RUNQFF FROM BAS 3030
0
.26
0 72.2
.34
E3035
RUNOFF FROM BASIN E3035
0
.16
1] 72.2
.16
BP3030
COMBINE FLOW FROM R3030, E3030 AND E3035
3
R3040
ROUTE FLOW FROM DP 3030 TO DP 3040
1450 .03 .03 TRAP 30



PAGE 8

285
286
287
288
289
290

291
292
293

294
295
296

LINE

297
298
299
300
301
302

303
304
305

306
307
308
309
310
311

312
313
314

315
316
317
318
319
320

321
322
323

324
325
326

327
328
329
330
331
332

333
334
335

336
337

KK

KO
BA
L3
uD

KK
KM
HC

KK
KM
RK

iD

KE
KM
KO
BA
LS
uD

KK
HC
KK
KO
RA
L3
up
KK
KM
RK
KK
RO
BA
LS
up
KK
ne
KX
RK
KK
it
¥O
BA
L3
uD
KK
nc

KK

E3040
RUNOFF FROM BAS 3040
0
.115
0 69.3
.294

DP3040
COMBTNE FLOW FROM R3040, E3040
2z

R3050
ROUTE FLOW FROM DP3040 TO DP3050
2850 ,009 .03 TRAP 10
HEC-1 INPUT

E3050
RUNCFF FROM BAS 3050
. 0
.049
0 77.5
371

DP3050
COMBINE FLOW FROM DP3040, E3050
2

E3060
RUNCFF FROM BAS 3060
0
.119
0 75.4
.257

R3070
ROUTE FLOW FROM E3060 TO DP3070C
2000 .00% .04 TRAF 30

E3070
RUNQFE FROM BAS 3070
0
077
0 77.1
,486

DP3070
COMBTNE FLOW FROM R3070, E3870
2

R3080
ROUTE FLOW FROM DF3070 TO DP308C
350 .01 .04 TRAP 30

E3080
RUNOFF FROM BARS 3080
0
.05¢0
0 75.4
.355

DP3080
COMBINE FLOW FROM R3080, E30B0
2

R3080
ROUTE FLOW FROM DP3080 TO DE3090

10

10



1
PAGE 8
1
PRGE 10

338

LINE

339
340
341
342
343
344

345
345
347

348
349
350

351
352
353

354
355
356
357
358
359

360
361
362
363

364
365
366
367
368
369

370
371
372

373
374
373

376
3171
318
379
380
381

LINE

382
383
384

385
386

RK

KK

KQ
BA
LS
Ub

KK
KM
HC

KK

HC

KK
KM

KK
KM
KO
Ba
L&
up

KK

KO
HC

KK
KM
KO
nA
LS
uD

KK

HC

KK
KM

KK
KM
KO
BA
LS
uD

ID

KK
KM
HC

KK
KM

1750 .01 .03 TRAP 30
HEC-1 INPUT

E3090
RUNOFF FROM BAS 3090
o]
.032
0 76.85
.411

DP3090
COMBINE FLOW FROM DP3090, E3090
2

DP3091
COMBINE FLOW FROM DP2G5C, DP30%0
2

R3100
ROUTE FLOW FRCM DP3081 TO DP3100
350 .01 .03 TRAP 10

E3100
RUNOFF FROM BAS 3100
0
.085
0 75.75
.303

DP3100
COMBINE FLOW FROM DP30%0, E3100
0
2

E311C
RUNOFF FROM BAS 3110
0
.018
0 75.15
472

DE3110
COMBINE FLOW FROM E3110 AWD PP3100
2

R5010
ROUTE FLOW FROM DP3110 TO DP53010
2900 .015 .04 TRAP 20

E5011
RUNOFF FROM BAS E5010
G
.156
0 74
.50
HEC-1 INPUT

...... e - T -1
DP5010
COMBINE FLOW FROM E50148, R5011, R5010
3
E5020

RUNOFF FROM BASTIN 5020

10

10



INPUT
LINE

NO.

24

30

i

39

45

51

55

61

04

0
.2
0 74
.4
E4010
RUNOFEF FROM BAS 4010
0
.19
o] 72.75
L 497
R4020
ROUTE FLOW FRCM E401C TO DP4020
2400 .005 .05 TRAP 10
E4020
RUNOFF FROM BAS 4020
0
.135
0 76.65
.822
DP4020
COMBINE FLOW FROM R4020, E4020
2
E4030
RUNOFF FROM BAS 4030
0
.018
o] 75.65
.251

SCHEMATIC DIAGRAM OF STREAM KETWORK

387 KO
388 BA
389 Ls
390 uD
391 KK
392 KM
393 KO
394 BA
395 LS
396 uD
397 KK
398 KM
359 RE
400 KK
4901 KM
402 KO
403 BA
404 LS
405 uD
406 KK
407 KM
408 HC
409 KK
410 KM
411 KO
412 BA
413 L3
414 up
415 27
(V) ROUTING

(.} CONNECTOR

E1Q10

E1020

DP1030

{——->) DIVERSION OR PUMP FLOW

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

E1030

E201D
R2020
E2020

DP2020.,...........
v
v
R2030

30



67

73

79

82

88

91

94

100

108

109

112

118

121

127

130

136

139

142

148

151

157

160

166

162

DP2040
v

v
R2050

DP2060
v

v
R2080

DPZ090
v

v
R2100

DE2100

DP2120
v

v
R2120
v

EZ030
E2045
v
v
R2040
E2040
E2050
E2060
EZ070
v
v
R2080
E2080
DP2080...........,
EZ050
E2110
v
v
R2101
E2100
E2120



. - . v
172 . . . R2139
175 . . . . B2130
181 . . . DP2130......0vvuns
184 . . - . E2140
190 . . . . - E2150
196 . . . . . . E2160
202 . . . L
v
. . . v
204 . . . R5010
207 . . . . E3000
213 . . . . . E3005
219 . . . . DP3000Q....eivnn. ..
v
. . . . v
222 . . . . R3015
225 - . . . . £3015
231 . . . . . . E3010
v
. . - . . . v
231 . . . . . . R3012
2490 . . . . . . - E301iz2

246
E3020

v
v
252

R3025
**% HEC1 ERROR 5 *** TOO MANY HYDROGRAPHS. COMBINE MORE OFTEN.

255
E3025
261

D020 s o e e e e e e s

264 . . . R3030



267

273

279

282

285

281

284

297

303

306

312

315

321

324

327

333

336

339

345

348

351

354

360

£3030
BE3035
DP3030. .. ittt it i i
v
v
R304C
E3040
DP3040............
v
v
R3050
E3050
DP3030............
#3060
v
v
R3070
E3070
22 0 0
v
v
R3080
E3080
DP3080...vcvannns
v
v
R3090
E30%0
DP3090........ ...
DP3091............
v
v
R3100
E3100

DP3100.......cvus



364 . . . . E3110

370 . . . DP3110......c.n-..

v
. . . v
373 . . . R5010
376 . . . . £5011
382 . . DPS0L0. .. e
385 . . . E502D0
3e1 . . . . E4010
v
. . . . v
397 . . . . R4020
400 . . . . . E4020
496 . . . . DP4020............
409 . . . . . E4030

{***) RUNOFF ALSO CCOMPUTED AT THIS LOCATION

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIQ ECONOMIC COMPUTATIONS
FLOWS TN CUORIC FEET PER SECOND, ARER IN SQUARE MILES
TIME TO PEAK IN BOURS

RATIOS APPLIED TO PRECIPITATTON
OPERATTON STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4
.47 .56 .70 1.00

HYDROGRAPH AT

+ E1010 .05 1 FLOW 7. 12. 22, 49,
TIME 6.33 6.33 6.25 6.25

HYDROGRAPH AT

+ E1020 .04 1 FLOW 4, 7. 14. 32,
TIME 6.42 6.42 6.33 6.33

HYDROGRAPH AT
+ E1030C .02 1 FLCW 3. 5. 9. 19.
TIME 6.33 6.33 6.25 6.25

2 COMBINED AT

+ DP1030 .06, 1 FLOW 6. 12. 22. 50.
TIME 6.42 6.33 6.33 6.33
HYDROGRAPH AT
+ E1040 .02 1 FLOW 4, 6. 11. 22.
TIME 6.33 6.33 6.33 6.25
HYDROGRAPH AT
+ E2010 .13 1 FLCW 24, 4a0. 68. 142,
TIME 6.25 6.25 6.25 6.25
ROUTED TO
+ R2020 .13 1 FLOW 23 38 67 142,

TIME 6.33 6.33 6.25 6.25



HYDROGRAPH AT
+ E2020

2 COMBINED AT
+ DE2020

RQUTED TO
+ R2030

HYDROGRAPH AT
+ E2030

HYDROGRAFPH AT
+ E2045

ROUTED TO
+ R2040

HYDROGRAPH AT
+ Ez040

4 COMBINED AT
+ DP2040

ROUTED TO
+ R2050

HYDROGRAFH AT
+ E2050

HYDROGRAPH AT
+ E2060

3 COMBINED AT
+ DP2060

ROUTED TO
+ R2090

HYDROGRAPH AT
+ E2070

ROUTED TO
+ R2080

HYDROGRAPH AT
+ E2080

2 COMBINED AT
+ CP2080

HYDROGRAPH AT
+ E2090

.06

.19

.19

.02

.06

.06

.03

.30

.30

.02

.02

.34

.34

.07

.07

.06

.13

.02

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TTME

FLOW
TTME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

28.
6.33

27.
6.33

35.
6.17

34.
6.17

al.
6.25

60.
6.25

64.
6.25

63.
6.25

a7,
6.33

a7,
6.33

48.
6.17

48.
6.17

97.
6.25

96.
6.25

105.
6.25

104.
6.25

12,
6.17

17.
6.25

18.
6.25

86.
6.25

B4.
6.33

70.
6.08

70.
6.17

11.
6.17

164.
6.25

163.
6.25

10.
6.17

180.
6.25

179,
6.25

18.
6.42

17.
6.42

25.
6.17

35.
6.25

47.
6.25

189.
6.25

185.
6.25

22,
6.08

124,
6.08

121,
6.17

26.
6.17

335.
6.17

333.
6.25

17,
6.25

24,
6.17

372,
6.17

371,
6.25

44,
6.33

44 .
6.42

58.
6.17

88.
6.17

14.



+

+

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAFPH AT

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DP2890

R2100

E2110

R2102

E2100

DPZ100

£2120

CP2120

RZ120

R2130

E2130

DFZ130

E2140

E2150

E2160

DP2160

R5010

.48

.03

.03

.08

.61

.66

.66

.01

.67

.01

.01

.70

.70

TIME

FLOW
TIME

FLOW
TTME

FLOW
T IME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TTME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

2.
6.25

72.
6.33

85.
6.33

84.
6.42

B83.
6.42

87,
6.42

86.
6.50

i23.
6.25

122,
6.33

13.
6.42

140.
6.33

148,
6.33

145.
6.33

143.
6.33

151.
6.33

150.
6.42

219,
6.25

213.
6.33

12,
6.25

iz,
6.33

26.
6,42

250.
6.33

18.
6.17

265.
6,33

265.
6.33

264.
6.33

2717.
.33

274,
6.42

473,
6.25

471,
6.25

29,
6.25

29.
6.25

64.
6.33

558,
6.25

15.
6.17

600,
6.25

591.
6.25

586.
6.25

11.
6.08

594.
6.25

20,
6.17

i8.
6.08

624.
6.25

617.
6.33



+ E3000

HYDROGRAPH AT
+ E3005

2 COMBINED AT
+ DP3000

ROUTED TO
+ R3015

HYDROGRAPH AT
+ E3015

HBYDROGRAPH AT
+ E3010

ROUTED TO
+ R3G12

HYDROGRAPH AT
+ k3012

HYDROGRAFH AT
+ E3020

ROUTED TO
+ R30Z5

HYDROGRAPH AT
+ E3025

6 COMBINED AT
+ DP3020

ROUTED TO
-+ R3030

HYDROGRAPH AT
+ E3030

HYDROGRAPH AT
+ E3035

3 COMBINED AT
+ DE3030

ROGTED TO
+ R3040

HYDROGRAPH AT
+ B3040

.42

.24

.66

.66

.11

.22

.22

.21

.19

.19

.65

.26

.16

.07

.07

.12

[

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TTME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

88.
6.33

68.
6.17

147,
6.25

145.
6.33

35,
6.08

49,
6.17

48.
6.25

33.
6.42

6.25

43.
6.33

47,
6.17

3Z1.
6.25

319.
6.33

36.
6.25

36.
6.08

367,
6.33

362,
6.33

12,
6.25

140.
6.33

107.
6,17

233.
6.25

228,
6.33

55.
6.08

B1.
6.17

8C.
6.25

54,
6.42

69,
6.25

68.
6.33

82.
6.17

528.
6.25

516,
6.33

65.
©.25

63.
6.08

601.
6.25

598.
6.33

23.
6.25

233.
6.33

176.
6.17

388.
6.25

383.
6.25

91.
6.08

140,
6.17

i3e.
6.25

94,
6.33

115,
6.25

113.
6.33

147,
6.17

901.
6.25

885.
6.25

116,
6.25

11i.
6.08

1058.
6.25

1044,
6.25

45.
6.17

474.
6.25

347,
6.17

9.
6.17

77,
6.25

181.
6.08

288.
6.17

279.
6.17

199,
6.33

231.
6.25

228,
6.25

324,
6.08

1857.
6.17

1846.
6.25

262,
6.235

234.
6.08

2216.
6.25

2213.
6.25

110.
6.17



+

2 COMBINED AT

ROUTED TO

EX

HYDROGRAPH AT

+

+

2 COMBINED AT

HYDROGRAPH AT

+

ROUTED TO

+

+

+

4

o+

+

+

+

+

+

+

4

HYDROGRAFH AT

2 COMBINED AT

ROUTED TOC

HYDROGRAFH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

bP3040
R3050
E3650
LP3050
E3060
R3070
E3070
DP3070
R3080
E3080
DP3080
R3090
E30§0
DP3090
DP3091
R3100
E3100

DP3100

.05

.23

.12

L2

.08

.20

.20

.05

.25

.33

.56

.09

.66

=

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TTME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

373.
6.33

360,
6.42

12,
6.25

379.
6.42

29,
6.17

28.
6.33

15.
6,42

42,
6.33

4a1.
6.33

10.
6.25

50.
6.33

50.
6.42

17.
6.33

66.
6.42

445,
6.42

443.
6.42

21.
6.25

458.
6.42

618.
6.33

60%.
6.33

18.
6.25

627.
6.33

48,
6.17

45.
6.25

23.
6.42

67.
6.33

67.
6.33

i6.
6.25

82,
6.33

81.
6.42

27.
6.33

106.
6.42

732,
6.33

727.
6,33

35.
6.17

757.
6.33

1088,
6.25

1075,
6.33

31,
6.25

1104.
6.33

81.
6.17

79.
6.25

38,
6.33

114.
6.25

112.
6.25

28.
6.25

138,
6.25

139.
6.33

45.
6.33

184,
6.33

1288.
6.33

1285.
6.33

60.
6.17

1334.
6.33

2316,
6.25

2290.
6.25

6l.
6.25

2351.
6.25

le3.
6.17

161.
6.25

8.
6.33

235,
6.25

233.
6.25

58.
6.25

290.
6.25

283.
6.33

93.
6.25

373.
6.33

2722,
6.25

2714.
6.25

123,
6.17

2828.
6.25



+

+

+

+

+

+

+

+

+

+

4

1

2 COMBINED AT

DP3110
ROUTED TO
R5010
HYDROGRAPH AT
85011
3 COMBINED AT
DP5010
HYDROGRAPH AT
E5020
2 COMBIWED AT
DE5S011
HYDROGRAPH AT
E4010
ROUTED TO
R4020
HYDROGRAPH AT
E4020
2 COMBINED AT
DP4G20
HYDROGRAPH AT
E4030

*%% NORMAL END OF HEC-1 %%

.18

.20

.19

.18

.14

.3z

.02

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIMA

FLOW
TIME

FLOW
TTIME

FLOW
TIME

FLOW
TTME

FLOW
TIME

FLOW
TIME

FLOW
TIME

454,
6.50

20.
6.42

561,
6.50

3i.
6.33

587,
6.50

21.
6.42

21.
.83

16.
6.83

38.
6.83

6.17

761.
6.33

758.
6.42

35.
6.42

943.
6.42

52.

99z,
6.42

38.
6.42

37.
6.75

26.
6.75

63.
6.75

1342,
6.33

1311.
6.33

62.
6.42

1640.
6.33

9z.
6.33

1732,
6.23

69.
6.42

68.
6.67

44,
6.75

112,
6.67

12.
6.17

2845,
6.25

2800.
6.33

3550.
6.33

2006.
6.25

151,
6.58

9G.
6.67

238.
G.58

25,
6.17



1*****************************************
AR e e
*
*

* FLOOD EYDROGRAPH PACKAGE (HEC-1) * * UG.5. ARMY
CORP3 OF ENGINEERS *

® SEPTEMBER 1990 * * HYDROLOGIC
ENGINEERING CENTER *

* VERSION 4.0 * * 609
SECOND STREET *

* * * DAVIS,
CBRLTFORNIA 95616 *

* RUN DRTE 10/19/199% TIME 12:41:1B * * {918)
756-1104 *

* *
*
FEEEFE AT AT AT AR AL A TR I A AL A A Fddd ot bt x4

Fhdhkhkhdhkd Ak drd T I T X T AL AL EI AT A AR LA L L&

X LA & #49.4:0.4 :0.9.4:4.4 X
X X X X X XX
X X X X -4
HEARHEHH  HHEH X XXXXX X
X X X X X
X X X 4 X X
X LA 6.4.4.4.4.4.4 p.4:5.9.9.4 XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HEC1GS, HECIDR,
HEC1KW,

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-

INPUT STRUCTURE.
THE DEFINITICN OF -AMSKK- ON BM-CARD WAS CHANGED WITH REVISTIONS DATED 28 SEP §1. THIS IS THE

FORTRANTT VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE
FREQUENCY,
DSS:READ TTIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFLLTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT
PAGE 1
LINE ID....... 1....... 2o, 3.0, L = I Buvienann T, B....... 9....
1 ID WEST JIMMY CAMP CREEK DRAINAGE BASIN PLANNING STUDY
2 ID KIOWA ENGINEERING - PROJECT KO. 98.93
3 ID 2, 5, 10 & 100 YEAR STORMS FILENAME: WEJCFUT.DAT DEV BASIN CONDITION
4 ID  Z24HR STORM DURATION NC DETENTION
*DIAGRAM
5 IT 5 0 Q 250
6 10 5
7 JR PREC .47 .56 70 1
8 KK 1010
9 BA .05
10 H 15
11 PB 4.4
12 PC 0.0 L0005 .0015 . 0030 Q045 L0060 0089 0100 0120
13 PC 0165 .0188 L0210  .0233  .0255  .0278  .0320 .0390  .0460
14 PC 0600 L0750 .10C0 4000 L7000 .7250 L7500 . 7650 7800
15 BC 2000 L8100 .8200 .8250 . 8300 . B350 .8400 .8450 . 8500
16 BC 8600 8638 .8675 .8713 L8750 .8788 .8825 .8863 L8800
17 PC 8975 L9013 L9050 L8083 .58115 L9148 L9180 L9210 .9240

AND

STYLE

,0143
.0530
L7900
.8550
.8938
L9270



PAGE 2

LINE

PC
PC
PC
PC
LS
uD

KK

KO
B
s
D

KK
KM
KO
BA
L3
uD

KK
KM
HC

KK

KO
BA
LS
uD

B

KK
KM
KO
BA
L5
uD

KK

KO
RE

KK
KM
RO
BA
LS
D

KK
HC
KK
KM
RK
KK
KC
BA

LS
oD

.9300 .9325 L9350 L9375 . 9400 .9425
L9550 L9575 L9600 .9625 . 9650 L9675
. 9800 .9813 .8825 .9838 . 9850 .9863
.9963 .5975 .9988 1.0000
0 73.2
.382

E1020
RUNCFF FROM BAS 1020
0
.041
0 88.8
L4687

E1030
RUNOQFF FROM BAS 1030
0
.020
0 80
.383

DP1030

. 9450 L9475
L9700 L9725
. 9875 . 9888

COMBINE FLOW FROM E1020 & ROUTED FLOW FROM E1030

2

E1040
RUNOFF FROM BAS 1040
0
.02171
a 75
.41
HEC-1 INPUT

E2010
RUNOFF FROM BAS 2010
0
L1125
0 75
.350

R2020
ROUTE FLOW FROM E2010 TO DP2QZ0
a
800 .03 L0535 TRAP 20

E2020
ROUNOFF FROM BASIN 2020
0
.062
0 75
.376

DP2020

10

COMBINE FLOW FRCM E2010 & ROUTED PLCOW FROM E2020

2

R2030
ROUTE FLOW FROM DP2020 TO DP2040
800 .0275 .05 TRAP 20

E2030
RUNOFF FROM BAS 2030
G
021
0 71
.233

.9500
L9750
.9%00

L9525
L9775
.9013



PAGE 3

73
74
75

77
78

79
a0
81

82

B4
85

B7

LINE

100
101
102
103
104
105

106
107
108

109
110
111

1i2
113
114
115
116
117

118
119
120

121
122
123
124
125
126

KK

KO
BA
L3
UD

KK
KM
RK

KK

KO
BA
LS
uD

ID

EK
KM
HC

KK
KM
REK

KK

KO
BA
LS
up

KK
KM
KO
BA
LS
on

KK

HC

KK
KM

KK
KM
KO
BA
Ls
un

KK
KM

KK
EM
KO
BA
LS
up

E2045
RUNOFF FROM BAS 2045
0
.06l
0 85
.258
R2040
ROUTE FLOW FROM E2045 TQ DP2040
1200 .0314 .04 TRAP 20 8
E2040
RUNOFF FROM BAS 2040
0
.026
0 71
.268
HEC-1 INPUT
...... LI S T - SO S DU - DU - BT 1o
DP2Z040
COMBINE FLOW FROM DP2020, E2030, E2045, EZ040
4
R2050
ROUTE FLOW FROM DP2040 TO DP2060
600 .03 .03 TRAP 20 3
E2050
RUNOFF FROM BAS 2050
0
.020
0 71
.33
E2060
RUNOFF FROM BAS 2060
i
.024
0 73.1
.253
DP2060
COMBINE FLOW FROM DP2040, E2050, E2060
3
R2090
ROUTE FLOW FROM DP2060 TO DP20S0
500 .023 .03 TRAP 30 3
E2070
RUNOFF FROM BAS 2070
0
.068
0 75
.463
R2080
ROUTE FLOW FROM EZ2070 TO DP2080
1220 .035 .04 TRAP 10 5
E2080
RUNOFF FROM BAS 2080
0
.057
0 71
247



PAGE

PAGE

4

5

27
128
129

LINE

130
131
132
133
134
135

138
137
138

139
140
141

142
143
144
145
146
147

148
149
150

151
152
153
154
155
156

157
158
159

1690
161
162
163
164
165

166
167
168

169

170
171

LINE

172
173
174

175

KK

ac

D

KK
RO
Ea
LS
uD
Kx
HC
KK
RK
KK
KO
BA
L5
uD
KK
RE
KK
KO
BA
L3S
[8)a}
KK
HC
KK
KM
X0
BA
L3
uD
KK
KM
HC
KK

RK

ID

KK

RK

KK

DP2080
COMBINE FLOW FROM E2070, EZ080

2
HEC-1 INPUT
...... - P - S -
E2080
RUNOFF FROM BAS 2090
0
.019
0 75
.414
DP2090
COMBINE FLOW FRCM DP2Q60, DP2080, E2090
3
R2100
ROUTE FLOW FROM DP203C TO DP2100
1800 .0169 .03 TRAP 60
E2110
RUNCEF FROM BAS 2110
0
.034
0 71
.329
R2101
ROUTE FLOW FROM E2110 TO DP2100
900 .025 .04 TRAP 40
E2100
RUNOFEF FROM BAS 2100
0
.085
Y] 75.3
482
DF2100
COMBINE FLOW FROM DP2090, E2110, E2100
3
EZ2120
RUNOFF FROM BAS 2120
0
.047
0 89
.288
DPZ21Z20
COMBINE FLOW FROM DP2100, E2120
2
R2120
ROUTE FLOW FROM DP2120 THROUGH LAKE
1000 .025 .04 TRAP 40
HEC-1 INPUT
...... e N TR -
R213¢C
ROUTE FLOW FROM DP2120 TC DP2130
550 .05 .04 TRAP 8
E2130



PAGE

6

176
177
178
178
180

181
182
183

184
185
186
187
188
189

190
191
192
193
194
195

196
197
198
199
200
201

202
203

204
205
2086

207
208
209
210
211
212

LINE

213
214
215
216
217
218

219
220
221

222
223
224

225
226
227
228
229
230

KO
BA
L8
ub

K&
KM
HC

KK
KM
KQ
BA
LS
uD

KK

KO
BA
LS5
oD

KK
KO
BA
LS5
un

KK
HC

KK
RK
KK
KO
Ba

Ls
uD

ID

KK
KM
KO
BA
LS
uDn

KK
HC
KK
RK
KK
KO
BA

L3
GD

RUNOFE FROM BAS 2130
0

.010
0 69

.218

DP2130
COMBINE FLOW FROM DP2120, E2130
2

E2140
RUNCEF FROM BAS 2140
0
.007
0 69
.16

E2150
RUNOFF FROM BAS 2150
G
015
0 76.3
.258

E2160
RUNOFF FRCM BAS 2160
0
.01z
0 92
.le2

DP2160
4

R5010
ROUTE FLOW FROM DP2160 TO DP5010
2500 .D15 .04 TRAP 20

E3000
RUNOFF FROM BAS 3000
0
.42
0 81

HEC-1 INPUT

E3003
RUNOFF FROM BASIN 3005
0
.24
0 81
.27

DP3000
COMBINE FLOW FROM E3000 AND E3005
2

R3015
ROUTE FLOW FROM DP3800 TO DP3020
3200 .031 .04 TRAP 15
E3015
RUNOFF FROM BASIN 3015
Q
.11
[H 81
.21



231 KK DP3020

232 KM COMBINE FLOW FROM BASIN 3015 AND R3015
233 HC 2

234 KK  E3010

235 KM RUNOFF FROM BAS 3010

236 KO 0

237 BA .22

238 LS 0 82

239 uD .28

240 KK R3012

241 KM ROUTE FLOW FROM E3010 TC DP 3020

242 R¥ 2600 .03 .04 TRAP 15 3
243 KK E3012

244 KM RUNOFF FROM BASIN E3012

2485 RO 0

246 BA .21

247 LS 0 B2

248 up .47

249 KK  E3020

250 EM RUNOFF FROM BAS 3020

251 RO 0

252 BA .188

253 L8 0 93

254 uD .36

1 HEC-1 INPUT
PAGE 7

LINE ID.vu.... looeo... 2 e i U 4., L D Bavrrnan T : F 9
255 KK  R3025

256 EM ROUTE FLOW FROM BASTN E3020 TO DP 3020

257 RK 2600 .035 .04 TRAP 15 3
258 KK  E3025

259 KM RUNOFF FROM BASIN E3025

260 RO 0

261 BA .26

262 LS 0 93

263 UD .23

264 KK DP3020

265 KM COMBINE FLOW FROM DP3020, 83012, E3025, R3012 AND R3025
266 HC 5

267 KK R3030

268 KM ROUTE FLOW FROM DP3020 TO DP3030

269 RK 3000 .05 .04 TRAP 20 10
270 KK E3030

271 KM RUNOFF FROM BAS 3030

272 KO 0

273 BA .26

274 LS 0 79

275 up .34

276 KK  E3035

277 KM RUNOFF FROM BASIN E3035

278 KO 0

279 BA .16

280 LS 0 79

281 uD .16

282 KK DP3030

283 KM COMBINE FLOW FROM R3030, E3030 AND E3035

284 HC 3



PAGE

285
286
287

288
289
290
291
292
293

294
295
2586

LINE

297
298
299

300
301
302
303
304
305

306
307
308

309
310
311
312
313
314

315
316
317

318
319
320
321
322
323

324
325
326

327
328
329

330
331
332

333
334
335
336
337

RER

EK
EKC
BA
LS
uD
KK

HC

D

ZER

KK

RC
BA
LS
uD

KK

HC

KK

Jite]
BA
LS
uD

KK
KM
RK

EK

|3¢9)
BA
LS
UuD

KK

HC

KK
KM
RK

KK
KM
HC

KK
KM
KO
BA
L3

R3049
ROUTE FLOW FROM BP3030 TO DP 3050
1450 .03 .03 TRAP 30

E3040
RUROFF FROM BAS 3040
G
.115
0 72.3
L294

DFP3040
COMBINE FLOW FROM R3040, E3040

HEC-1 INPUT

...... e 1 L TR 1
R3050
ROUTE FLOW FROM DP3D40 TO DP3050
2850 .009 .03 TRAP ic
E3050
RUNOFT FROM BAS 3050
0
.074
0 87.3
L3711
DP3050
COMBINE FLOW FROM DP3050, E3050
2
E3060
RUNOFF FROM BAS 3060
0
,119
0 79
.257
R3070
ROUTE FLOW FROM E3060 TO DE30G70
2000 .009 .04 TRAP 30
E3070
RUNOFF FROM BaS 3070
0
07T
0 79.3
.486
DP3070
COMBINFE. FLOW FRCM R3070, E3070
2
R3071
ROUTE FLOW FROM DP3070 TO DP3050
2250 L0115 .04 TRAP 30
DP3050
COMBINE FLOW FROM R3071 AND DP3050
2
E3080
RUNOFF FROM BAS 3080
0
.053
1] 79.2

10

10



1
PAGE 9
1
PAGE 14

338

LIKE

339
340
341

342
343
344
345
346

347

348
349
350

351
352
353

354
355
356

357
358
350
360
361
362

363
362
365
366

367
368
369
370
371
372

373
374
375

376
377
378

LINE

379
380
381
382
383
384

385
386

up

D

KK
RK
KK
RO
EBA
Ls
uD
KK
KM
HC
KK
HC
KK
RK
KK
KO
BA
L5
up

KK

KC
HC

EK
KO
BA
LS
oD
KK
HC
KK

KM
RE

ID

KK

KO
BA
Ls
uD

KK
KM

.355
HEC-1 IRPUT

R3080
ROUTE FLOW FROM E3080 TO DP3050
1650 .01 .04 TRAP 30

E3090
RUNOFF FROM BAS 3090
0
.054
0 78
L4111

DP309C
COMBINE FLOW FROM R3080, E3090
2

DP3091
COMBINE FLOW FROM DP3050, DP3090
2

R3100
ROUTE FLOW FROM DP3081 TO DP3100
350 .01 .03 TRAP i0

E3100
RUNOFF FROM BAS 3100
0
.095
0 82.9
.303

DP3100
COMBINE FLOW FROM R3100, E3100
0
2 -

E3110
RUNOFF FROM BAS 3110
H
.018
0 90
-472

DP3110
COMBINE FLOWS FROM E3110 AND DP2200
2

R5011
ROUTE FLOW FROM DP3110 TO DP5010
2500 .015 .cd TRAP 20
HEC-1 INPUT

B5010
RUNQFF FROM BAS E5010
0
.156
0 88
.50

DP5010
COMBINE FLOW FROM ES5010, R5011, AND R5010

10

10



INPUT
LINE

NO.

24

30

36

35

45

51

55

61

387

388
389
3280
381
392
393

394
395
396
397
358
389

400
401
402

403
404
405
406
407
408

409
410
411

112
413
414
415
4la
417
418

HC

KK
EM
KD
BA
L5
uD

KK
KM
KO
BA
LS
up

KK
KM
RK

KK
KM
KO
BA
LS
uD

KK
KM
HC

KK
KM
Ko
BA
LS
uD
Z4

3
E5020
RUNOFF FRCM BASIN 5020
0
.2
0 88
.4
£4010
RUNOFF FROM BAS 4010
0
.19
0 B6&
L4897
R4020
ROUTE FLOW FROM E4010 TOQ DP4020
2400 .05 .05 TRAP 10
E4020
RUNOFF FROM BAS 4020
0
.135
0 81.8
.822
DP4020
COMBINE FLCW FRCM R4020, E4020
2
E2030
RUNOFF FROM BAS 4030
0
.01i8
0 90
.251

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

{.) CONNECTOR

£1010

E1020

DE1030

(——->) DIVERSION OR PUMP FLOW

(<---)} RETURN OF DIVERTED OR PUMPED FLOW
E1030
£1040
E2010
v
v
R2020
52020
DP2020............

v

30



64

67

73

79

g2

88

91

94

100

106

109

112

118

121

127

130

136

139

142

148

151

157

160

166

E2045

R2040

E2040

)

R2030
E2030
v
v
R2050
E2050
DP2060, . ... uuuns
v
v
R2090
E2070
v
v
R2080
DP2080
DP205Q0............
v
v
R2100
E211D
v
v
R2101
DP2100........0uvs
E2120

PPZ120. . .vvvuinvn

EZ060

E208B0

EZ2100



172

175

181

184

180

196

202

204

207

213

219

222

225

231

234

240

243

249

255

258

E3025

264
DP3020

E2150

E2160

L

v
R2120
v
v
R2130
EZ2130
DP2130............
E2140
v
v
R5010
E3000
DP30CQ
v
v
R3015
DP3020

E3005

E3015

E3012

E3020

R3025



287

270

276

282

285

288

294

297

300

308

309

315

318

324

327

330

333

339

342

348

351

354

R3G30

DP303D

R3040

DP3040
v

v
R3050

DP30Q50

DP3050

DP30¢%1
v

v
R3100

DP3100

E3030

E3040

E305C
E3060

R3070

DEB3070
v

v
R3071

£3080

R3080

E3100

E3035

E3070

E3090



307 . . . . . E3110

373 - . . . DP3110............

v
. . . . v
376 . . . . R5011
379 . - . . . E5010
385 . . . DRSO . . e e e
388 . . . . E5020
394 . . . . . E4010
v
. . . . . v
400 . N . . . R4020
403 . . . . . - £4020
409 . . . . . DPA020. .. .uvvennns
412 . . . . . . E4030C

{*¥**) RUNOFF ALSO CCMPUTED AT THIS LOCATION

PEAK FLOW AND STAGE (END-OF-PERICD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS TN CURIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TG PRECIPITATION
OPERATION STATTON ARER PLAN RATIO 1 RATID 2 RATIO 3 RATIO 4
.47 .56 .10 1.00

RYDROGRAPH AT

+ E1010 .05 1 FLOW 7. 12. 22. 49,
TIME 6.33 6.33 6.25 6.25
HYDROGRAPH AT
+ E1020 .04 1 FLCOW 22, 29. 42, 69,
TIME 6.33 6.33 6.33 6.25
HYDROGRAPH AT
+ E1030D .02 1 FLOW 6. 9, i4, 27.
TIME 6.25 6.25 6.25 6.25
2 CCMBINED AT
+ DP1030 .06 1 FLOW 28. 38. 55, 96.
TIME 6.33 6,33 6.25 6.25
HYDROGRAPH AT
+ E1040 .02 1 FLOW 4, 6. 11. 22,
TIME 6.33 6.33 6.33 6.25
HYDROGRAPH AT
+ EZ2010 .13 1 FLOW 24, 40. 68. 142,
TIME 6.25 6.25 6.25 6.25

ROUTED TO
+ R2020 .13 1 FLOW 23. 38. 67. 142.



HYDROGRAFPH AT
+ EZG20

2 COMBINED AT
+ DpP2020

ROUTED TO
+ R2030

HYDROGRAPH AT
+ E2030

HYDROGRAPH AT
+ F2045

ROUTED TO
+ R2040

HYDROGRAPH AT
+ E2040

4 COMBINED AT
+ DP2040

RQUTED TC
+ R2050

HYDROGRAPH AT
+ E2050

HYDROGRAPH AT
+ E2060

3 COMBINED AT
+ Dp2060

ROUTED TO
+ R209C

RYDROGRAPH AT
+ E2070

ROUTED TO
+ R2080

HYDROGRAPH AT
+ E2080

2 COMBINED AT
+ DP2080

HYDROGRAPH AT

.06

.19

.19

.02

.06

.06

.03

.30

.30

.02

.02

.34

.34

.07

.07

.06

.13

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

11.
6.33

35.
6.33

34,
6.33

35.
6.17

34.
6.17

70,
6.25

69.
6.25

74.
6.25

11.
6.42

1G.
6.42

16.
6.33

19.
6.25

37.
6.25

57.
6.33

48.
6.17

48.
6.17

109,
6.25

108,
5.25

1z0.
6.25

119.
6,25

17,
6.33

17.
6.42

15.
6.17

28.
6.25

6.25

3z,
6.25

100,
6.25

o7.
6.33

11.
6.17

10,
6.08

70.
6.17

13.
6.17

181.
6.25

180.
6.25

14,
6.17

201.
6.45

200,
6.25

31.
6.33

30.
6.42

29.
6.17

51,
6.25

[1-28
6.25

210.
6.25

207.
6.25

24.
6.08

124,
6.08

121.
6.17

29.
6.17

362.
6.17

359.
6.25

19.
6.17

30.
6.17

406,
6.17

403.
6.25

65.
6.33

64,
6.33

64.
6.17

113.
6.25



3 COMBINED AT

ROUTED TO

+

HYDROQGRAPH AT

+

+

+

+

+

FR

+

+

ER

+

+

+

+

+

+

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMEINED AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPR AT

4 COMBINED AT

ROUTED TO

EZ090

DP20350

R2100

EZ110

R2i01

E2100

DP2100

E2120

DP2120

R2120

R2130

E2130

DPZ130

E2140

E2150

E2160

DP2160

R5010

.02

.48

.48

.03

.03

.09

.61

.66

.66

. B6

.01

.67

.01

.01

.01

.70

.70

=

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TTMFE

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TTME

FLOW
TIME

FLOW
TIME

FLOW
TIME

93.
6.25

2z.
6.33

15.
6.42

11z,
6.33

115.
6.33

113.
6.42

112.
6.42

113.
6.42

13.
6.00

118,
6.42

117.
6.50

152,
6.25

149,
6.33

24,
6.42

181.
6.33

18%.
6.33

186.
6.33

185.
6.33

186.
6.33

17.
6.00

196,
6.33

195.
6.42

260.
6.25

253,
6.25

14.
6.25

14,
6.25

42,
6.33

308,
6.33

18.
6.17

324,
6.25

323.
6.33

322,
6.33

11.
6.17

22.
6.00

339.
6.33

334.
6.33

19.
6.25

535.
6.25

534.
6.25

33.
6.17

33.
6.25

89,
6.33

651,
6.25

45,
6.17

692,
6.25

683.
6.25

679,
6.25

11,
6.08

687,
6.25

21,
6.17

35.
6.00

723.
6.25

713.
6.33



+

+

+

ES

+

+

+

+

+

+

+

+

+

+

4

+

+

+

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAFH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROQGRAPH AT

HYDROGRAPH AT

ROUTED TO

BYDROGRAPH AT

5 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAFH AT

3 COMBINED AT

ROUTED TG

E3C00

E3005

DP3000

R3015

E3015

DE3020

E3010

R3012

E3012

E3020

R3025

E3025

oP3020

R3030

E30390

E303%

DP3030

R304¢C

.42

.24

.66

.66

.22

.22

.21

.19

.18

.26

.65

.65

.26

.16

.07

.07

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

129,
h.33

98.
6.17

215.
6.25

210.
6.33

51.
6.08

245.
6.25

96.
6.17

93.
6.25

64,
6.33

159.
6.17

158.
6.25

273.
6.08

761.
6.17

754.
6.25

76.
6.25

72.
6.08

865.
6.25

860.
6.25

190.
6.33

144,
6.17

317.
6.25

313.
6.25

5.
6.08

365,
6.25

138.
6.17

134,
6.25

24.
6.33

204.
6.17

201.
6.25

347.
6.08

1058%.
6.17

1043.
6.25

116.
6.25

106.
6.08

1209,
6.25

1208.
6,25

300.
6.25

222.
6.17

493,
6.25

493.
6.25

115,
6.08

570.
6.25

211,
6.17

204,
6.17

147.
6.33

275.
6.17

270.
6.25

463.
6.08

1562,
6.17

1525.
6.25

186.
6.25

166.
6.08

1817.
6.17

1792.
6.25

568.
6.25

407.
6.17

935.
6.17

925.
6.25

212.
6.08

i077.
6.17

383.
6.17

378,
6.17

272,
6.33

428,
6.17

418.
6.25

712.
6.08

2737.
6.17

2680.
6.17

361.
6.17

306,
6.08

3267,
6.17

3235.
6.17



HYDROGRAPH AT

+

T+

2 COMBINED AT

ROUTED TO

+

HYDROGRAPH AT

+

+

+

+

+

+

4

+

+

+

+

+

+

+

+

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

2 COMBINED AT

HYDRQGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

E3040

DF3040

R3050

E3050

DP3050

E30860

R3070

E3070

DE3070

R3071

DP3050

E3080

R3080

E3020

DP3090

DP3091

R3100

E3100

.12

.18

.18

.07

.26

.12

.12

.08

.20

.20

.05

.05

.05

.11

.56

.56

.09

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TTME

FLOW
TIME

FLOW
TIME

FLOW
TIME

rLOW
TIME

FLOW
TIME

FLOW

18.
6.25

878.
6.25

860.
6.33

41.
6.25

898.
6.33

42 .
6.17

40.
6.25

18.
6.42

57.
6.33

57.
6.42

946.
6.33

15.
6.25

15.
6.42

14.
6.33

29,
6.33

975.
6.33

973.
6.33

az.

31.
6.17

i239.
6.25

1219,
6.25

56.
6.25

1275.
6.25

63,
6,17

61.
6.25

27.
6,42

86,
6.25

85.
6.42

1336.
6.33

23.
6.25

23.
6.33

21,
6,33

44,
6.33

1380.
6.33

1380.
6.33

6.

58.
6.17

1848.
6.25

1846.
6.25

BO.
6.25

1926.
6.25

100.
6.17

98.
6.25

44.
6.33

140.
6.25

137.
6.33

2049,
6.25

38.
6.25

37.
6.33

34.
6.25

1.
6.33

2118,
6.25

2111,
6.25

92.

129,
6.17

3364.
6.17

3309.
6.25

136.
6.17

3444,
6.25

i89.
6.08

189.
6.17

87.
6.33

270,
6.25

264,
6.33

3705.
6.25

72.
6.25

1.
6.33

67.
6.25

138.
6.25

3843,
6.25

3839.
6.25

166,



2 COMBINED AT
+ DP3100

HYDROGRAPH AT
+ E3110

2 COMBINED AT
+ DP3110

ROUTED TO
+ R5011

HYDROGRAPH AT
+ E5010

3 COMBINED AT
+ P5014Q

HYDROGRAPH AT
+ E5020

HYDROGRAPH AT
+ E4010

ROUTED TO
+ R40Z0

HYDROGRAPH AT
+ E4020

2 COMBINED AT
+ DP4020

HYDROGRAPH AT
+ E4030

#** NORMAL END OF HEC-1 **%

.66

.02

.67

.67

.53

.20

.19

.14

.32

.02

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

TLOW
T IMRE

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

1007.
6.33

10.
6.33

1018.
6.33

997.
6.33

14.
6.33

1174,
6.42

112.
6.25

8.
6.33

76.
6.58

27,
6.75

102.
6.67

15.
6.08

1428,
6.33

i4.
6.33

1442.
6.33

1441,
6.33

101.
6.33

1722,
6.33

151.
5.25

1908.
6.33

107.
6.58

39.
6.75

145.
6.58

20.
6.08

2197,
6.25

19.
6.33

2416.
6.25

2174.
6.33

l4o.
6,33

2653.
6.33

216.
6.25

160.
6.33

158.
6.50

6l.
6.75

215,
6.58

27.
6.08

3920.
6.25

31.
6.25

4022.
6.25

3974.
6.25

246.
6.33

4804,
6.25

362,
6.25

279,
6.33

278,
6.50

114,
6.67

383,
6.50

44,
6.08



1*******************************i*********
LR R R R R L L R R g St S R

* *
*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  +
CORPS OF ENGINEERS *

% JUN 1998 *
ENGINEERING CENTER *

* VERSION 4.1 *
SECOND STREET *

* *
CALIFORWIA 95616 *

* RUN DATE  07JULDO TIME 15:52:10  +
756-1104 *

* *

*
EE S A AR R R R TR E R Y R TR T R R R R g R e
TERARFL I A AL T AL R FI A d R b bR AT AN T AT b bk kT h sk d

X X XXEXXXX XXXKX
X X X X X
X X X X
XXXXXXX XXXX X

X X X X

X X X X X
X X KEXHXYEX XXXXX

XX

XXXXX

X

Eais

XXX

* U.S. ARMY

* HYDROLOGIC

603
DAVIS,

{916)

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73}, HEC1GS, HECI1DB, AND

HEC1EW,

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- EAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE

INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANCED WITH REVISIONS DATED 28 SEP 81. THIS IS THE

FORTRANT77 VERSION

NEW OPTIONS: DAMBREAK CUTFLOW SUBMERGENCE , SINGLE EVENT DAMACE CALCULATION, DSS:WRITE STAGE

FREQUENCY,
DS5:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT
PAGE 1
LINE ID....... I - - S 4.0, S, 6.t y B Buvunn. 9. 10
1 ID WEST JIMMY CAMP CREEK DRAINAGE BASIN PLANNING STUDY
2 ID KIOWA ENGINEERING - PROJECT ¥O. 98.93
3 ID 2, 5, 10 & 100 YEAR STORMS FILENAME: WFJCDET.DAT DEV COND WITH DETENTION
4 ID 24HR STORM DURATION
*DIAGRAM
5 IT 5 0 0 250
3 I0 5
7 JR PREC 47 .56 .70 1
q KK  El0lo0
Y BA .05
10 IN 15
11 PB 4.4
iz pC 0.0 .0005  .0015 0030 . 0045 . 0060 .0080  .0100 .0120 .0143
13 PC 0165 .o188 .0210 .0233 L0255 ,0278 .0320 L0390 L0460 L0530
14 PC 0600 .0750 .1000 4000  .7000 , 7250 L7500  .7650 L7800 , 7900
15 PC  .800D .8100 .B200 .B250  .8300 . 8350 .8400 . 8450 . 8500 . 8550
16 PC  .BGOO 8638 .BG75 .8713 L8750 .8788 .8825  .8863 .8900 .B938
17 PC  .B975 .9013 .9050 .2083 .9115 .9148 .9180  .9210 9240 L9270



PAGE

2

18
19
20
21
22
23

24
25
26
27
28
29

30
31
32
33
34
35

36
a7
38

39
40
41
42
43
44
45

LINE

45
47
48
49
50
51

b2
53
54
55
56
57

58
59
60
61

62
63
64
65
66
67

68
6%
70

71
72
73

PC
PC
PC
BC
LB

XK
KO
BA
Lg
KK
KO
BA
LS
XK
He
KK
KO
RS
S0

8V
SE

ID

KK
KO
BA
L3
K&
KO
BAa
LS

KK

KO
RK

L5300 L9325 . 2350 L9375 . 9400

. 9550 .8575 L9600 L2625 L8650
. 9800 L8813 . 9825 .9838 . 2850
. 9963 . 9875 .9988 1.0000
0 73.2
.392
E1020
RUNOFF FROM BAS 1020
0
.041
0 88.8
467
EI030
RUNCEFF FROM BAS 1030
0
.020
4] 80
.383
DP1030

. 9425 L9450 .9475
L9675 .8700 .8725
.9863 .8875 .9888

COMBINE FLOW FRCM E1020 & ROUTED FLOW FROM E1030

2

RUNOFF FROM BAS 1040
0
02171
0 75
.41

E2010
RUNOFF FROM BAS 2010
0
.i25
0 75
.350

R2020
ROUTE FLOW FROM E2010 TO DP2020
0
80c .03 .05 TRAP

E2020
RUNOFF FROM BASIN 2020
0
.062
0 75
.376

DP2020
COMBTNE FLOW FROM E2010 & ROUTED
2

R2030
ROUTE FLOW FROM DP20G20 TO DP2040
800 L0275 .05 TRAP

DB1032
ROUTE FLOW FROM DP 1030 THROUGH DETENTION BASIN 1031
0
1 ELEV 100
Q 15 30 45 - 60 90
0 .5 1 2.5 4 5
190 101 102 102 104 105
HEC-1 INPUT
...... T Y - ST AT - S - SR S - |
£1040
28 ig

FLOW FROM F2020

20 8

-9500
.9750
. 9300

L9525
L9775
L9813



PAGE

3

74
75
76
77
78
79

80
81
B2
83
B4
85

86
87
a8

LINE

89
90
91
92
93
94

95
96
97

98
99
100

101
io2
103
104
165
106

107
108
199
110
111
112

113
114
115

1llis
117
118

11¢
izo0
121
122
123
124

128
126
127

KK
KO
BA
LS
KK
KO

BA
LS

KK
KM
REK

ID

KK

KO

BA

Ls

KK

HC

KK

RK

KK

KO

BA

L8

KK

KO

BA

LS

KK

HC

KK

RK

KK

KO

Ls

KX

REK

E2030
RUNCFF FROM BAS 2030
0

021
0 71
.233
E2045
RUNOFF FROM BAS 2045
0
061
0 85
. 258
R2040
ROUTE FLOW FROM E2045 TO DP2040D
i200 .0314 .04 TRAP 20 3]
HEC-1 INPUT
...... T - N U - I DU X 1}
E2040
RUNOFF FROM BAS 2040
0
.026
0 Ti
268
DP2040
COMBINE FLOW FROM DP2020, E2030, E2045, E2040
4
R2050
ROUTE FLOW FROM DP2040 TO DP2060
600 .03 .03 TRAP 20 3
E2050
RUNOFF FROM BAS 2050
0
.020
D Ti
.33
E2060
RUNOFF FROM BAS 2060
0
.024
4] 73.1
.253
Dp2060
COMBINE FLOW FROM DP2040, E2050, E2060
3
R2090
ROUTE FLOW FROM DP204C TQ DP2090
500 .023 .03 TRAP 30 3
E2070
RUNCFF FROM BAS 2070
0
.068
0 75
L4463
R2080
ROUTE FLOW FROM E2070 TO DP2080
1220 . 035 .04 TRAP 10 5



128 KK E2080

122 KM RUNOFF FROM BAS 2080
130 KO 0
131 BA .057
132 LS 0 71
133 up .247
1 HEC-1 INPUT
PAGE 4
LINE ID....... 1....... 2 000 3.0 .. 4., 5....... 6....... Tovaninnn B....... 9......
134 KK DP2080
135 KM COMEINE FLOW FROM E2070, E2080
136 HC 2
137 KK EZ2090
138 KM RUNOFF FROM BAS 20%0
139 KO 0
140 BA L0189
141 LS 0 75
142 uD 414
143 KK DP2050
144 KM COMBINE FLOW FROM DP206C, DP2080, E2090
145 HC 3
146 KK DB2091
147 KM ROUTE FLOW FROM DP 2090 THROUGH DET BASIN 2091
148 ¥O G
149 RS 1 ELEV 100
150 50 o 100 200 300 400 500
151 sV 0 .5 1 2 3 4.5
152 SE 160 101 102 163 104 105
153 KK R2100
154 KM ROUTE FLOW FROM DB2081 TO DP2100
i5s RK 1800 L0168 .03 TRAP 60 4
i56 KK E2110
157 KM RUNOFF FROM BAS 2110
158 KO o
159 BA .034
160 LS ] 71
161 oD .329
162 KK R2101
163 KM ROUTE FLOW FROM E2110 TO DP2300
l64 RK 900 L025 .04 TRAP 40 5
165 KK E2100
166 KM RUNOFF FROM BAS 2100
167 KO 0
168 BA .095
169 Ls o 75.3
iv7o un .482
171 KX DP2100
172 M COMBINE FLOW FROM DP2090, DB2111, E2100
173 HC 3
1 HEC-1 INPUT
PAGE &
LINE ID....... 1....... 2u e 3.0, 4....... S..a.. 6....... Tt ... 9......
174 KK E2120
175 KM RUNCFF FROM BAS 2120
176 KO 1]

177 BA . 047



178 LS 0 69

17¢ un .288
180 KK DP2120

181 KM COMBINE FLOW FROM DP2100, E2120

182 HC 2

182 KK R2120

184 KM ROUTE FLOW FROM DP2120 THROUGH LAKE
18% RK 1000 .025 .04 TRAP 40 5
186 KK  R2130

187 KM ROUTE FLOW FROM DP2120 TO DP2130
188 RE 550 .05 .02 TRAP g 3
189 KK  E2130

190 KM RUNOFF FROM BAS 2130

191 KO 0

182 BA .010

193 LS 0 69

194 un .218

195 KK DP2130

196 KM COMBINE FLOW FROM DP2120, E2130

197 HC 2

198 KK  E2140

199 KM RUNOFF FROM BAS 2140

200 KO 0

201 BA .007

202 LS 0 59

202 uD .16

204 KK E2150

205 KM RUNCFF FRCM BAS 2150

206 KO 0

207 BA .015

208 LS 0 76.3

209 uD .259

210 KK  E2160

211 KM RUNOFF FROM BAS 2160

212 KO o

213 BA .012

214 LS 0 22

215 uD .162

1 HEC-1 INPUT
PRGE 6

LINE ID....... 1....... 2.0, 3....... 4 - J [ A 8. ... 9......
216 KK DP2160

217 KM COMBINE FLOW FROM E2140, E2150, E2150 AND DP 2160
218 HC 4

219 KK E3000

220 KM RUNOFF FROM BAS 3000

221 KO 0

222 BA .42

223 LS 0 a1

224 uD .414

225 KK  E3005

226 KM RUNOFF FROM BASIN 3005

227 KO 0

228 BA .24

229 LS 0 81

230 un .27

231 KK DP200C



PAGE 7

232
233

234
235
236

237
238
239
240
241
242

243
244
245

246
247
248
249
250
251

252
253
254

255
256
257
258
259
260

LINE

261
262
263
264
265
266

267
268
269

270
271
272
273
274
275

278
277
278

279
280
281
282
283
284
285

HC

g7

KK

KO

BA

L3

KK

HC

BER

BA

LS

KK

RK

KK

KQ

BA
LS

ID

KK

KO
BA
LS

ZER

KX

KO
Ba
LS

KK
HC
KK
KO
RS
&0

sV
8E

COMBINE FLOW FROM E3000 AND E3I005

2
R3015
ROUTE FLOW FROM DP3000 TO DP3020
3200 L 031 .02 TRAP 15
E3015
RUNCFF FROM BASIN 3015
9]
11
0 81
.21
DP3020
COMBINE FLOW FROM BASIN 3015 AND R3015
2
E3010
RUNOFF FROM BAS 3010
o
.22
0 B2
.28
R3012
ROUTE FLOW FROM E3010 TO DP 3020
2600 .03 .04 TRAP 15
E3012
RUNOFF FROM BASIN E3012
G
.21
0 82
.47
HEC-1 INPUT
...... Io.ooeea2000,.3...0...4.......5...,...68
E3020
RUNOFF FROM BAS 3020
0
.188
0 93
.36
R3025
ROUTE FLOW FROM BASIN E302¢ TO DP 3020
2600 . 035 .04 TRAP 15
E3025
RUNOFF FROM BASIN E3025
0
.26
o 23
.23
DP3020
COMBINE FLOW FROM DP3020, E3012, E3025, RI012 AND R3025
[ .
DBE3021
ROUTE FLOW FRCOM DP3020 TO DETENTTON BASIN 3021
0
1 ELEV 100
0 150 400 600 1200 3000
0 15 45 &0 15 90
160 102 104 1ce 108 110



PAGE

8

286
287
288

289
290
291
292
293
294

295
296
297
298
299
300

301
302
303

LINE

304
305
306
307
308
3059
310

311
312
313

314
315
316
317
318
318

320
321
322

323
324
325

326
327
328
329
330
331

332
333
334

335
336
337
338
339
340

RER

XK
KO
BA
L5
KK
KO
BA
LS

KK

nC

ID

KK
KO
RS
59
5V
SE
KK
RK
KK
KO

LS

KK
HC
KK
RK
KK
KC
BA
LS
KK
HC
KK
Ko

BA
LS

R3030
RCUTE FLOW FROM DB3021 TO DP3030
3000 .05 .04 TRAPR 20 10
E3030
RUNOFF FROM BAS 3030
1]
.260
0 79
.34
E3035
RUNOFF FROM BASIN 3035
0
.16
0 79
186
DP3030
COMBINE FLOW FROM DP3031, R3030 AND E3035
3
HEC-1 INPUT
....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10
DR3031
ROUTE FLOW FROM DP3030 TO DB3031
0
1 ELEV 100
0 109 400 100c 2400 3000
0 2 4 6 10 1z
100 192 104 106 108 110
R3D40
ROUTE FLOW FROM DE3031 TO DP3040
1450 .03 .03 TRAP 30 5
B3040
RUNOFF FROM BAS 3040
0
. 115
0 72.3
. 2584
DP3040
COMBINE FLOW FROM R3040, E3040
2
R3050
ROUTE FLOW FROM DP3040 TO DP3050
2850 .009 .03 TRAP 10 7
E3050
RUNOFF FROM BAS 3050
0
.074
4] 87.3
.371
DP3050
COMBINE FLOW FROM DP3050, E3050
2
E3060
RUNOFF FROM BAS 3060
0
119
o] 79
L2567



1
PAGE 9
1
PAGE 10

341
342
343
344
345
346
347

LINE

348
349
350

351
352
3563
354
355
356

357
358
359

360
361
362

363
364
365

366
367
368
369
370
371

372
373
374

375
376
377
378
379
380

381
382
383

384
385
386
ig7
324
388
390

LINE

KK
KO
RS
S5Q

3%
SE

D

KK
RE
KK
KO
BA
Ls
KK
HC
KK
RK
KK
BC
KK
KO
BA
LS
KK
RK
KK
KO
BA
L8
KK
HC
KK
KO
RS
8¢

8V
SE

DB3061
ROUTE FLOW FROM E3060 THROUGH DET BASIN DB3061
¢]
1 ELEV 100
G 30 60 20 - 120 le0 200
[ .4 .8 1.2 1.6 2.0 2.5
100 101 102 103 104 105 106
HEC-1 INPUT
....... - S S S SR : SPEURP - DU
R3070
ROUTE FLOW FRCM DB3061 TO DP3070
2000 .009 .04 TRAP 34 10
E3070
RUNCFF FROM BAS 3070
o
077
0 79.3
.A86
DP3070
COMBINE FLOW FROM R3070 AND E3070
2
R3071
ROUTE FLOW FROM DP3070 TO DP3050
2250 .15 .04 TRAP 30 10
DP3050
COMBINE FLOW FROM R3071 AND DP3050Q
2
E3080
RUNOFF FROM BAS 3080
0
.053
0 79.2
L3535
R3DBO
ROUTE FLOW FROM E3080 TOQ DP 3090
1650 .0L .04 TRAP 30 10
E3090
RUNOFF FROM BAS 30%0
0
.054
0 79
L4111
DP30850
COMBINE FLOW FROM R3080 AND E3090
2
DBE3051
ROUTE FLOW FROM E3090 TO DETENTION BASIN 2091
4]
1 ELEV 100
[ 5 15 30 100 120
0 .25 .5 L.0 1.5 3.0
100 191 102 103 104 105

HEC-1 INPUT



1
PAGE 11

381
392

393"

394
395
396

3979
398
399
400
401
402

403
404
405
406
407
408
409

410
411
412
413

414
415
41e
417
418
419

420
421
422

423
424
425

426
427
428

429
430
431

LINE

432
433
434
435
436
437

438
439
440
441
442
443
444

KX
KM
HC

KK
KM
RK
KK
KM
KO
BA
Ls
uD
KK
KM
KO
RS
80
8V
SE
KK

KO
HC

KK
KO
BA
LS
KK
HC
KK
R¥
KK
HC
KK

REK

ID

Dp30b2
COMBINE FLOW FROM DP3050 AND DB3091
2

R3100
ROUTE FLOW FROM DP3091 TO DP3100
350 .01 .03 TRAP 10
E3100

RUNOFF FROM BAS 3100
0

.085
o 82.9
.303
DNBE3101
ROUTE FLOW FROM E3100 TO DB3101
0
1 ELEV 100
0 30 60 90 i3o 140
0 0.3 1.0 1.5 3.0 4.0
100 101 102 103 104 105
DP3102
COMBINE FLOW FROM E3100 AND DB3101
0
2
E3110
RUNOFF FROM BAS 3110
0
,018
o o0
472
DP311.0
COMBINE FLOW FROM E3100 AND DP3102
2
R31i0
ROUTE FLOW FROM DP3110 TO DP3111
200 .004 .04 TRAP 70
DP3111
COMBINE FLOW FROM DP21i60 AND R3110
2
R5010
ROUTE FLOW FROM DP3111 TQ DP5010
2700 .004 .04 TRAP an
HEC-1 INPUT
...... . - S -
B5020
RUNOFF FROM BASIN 5020
0
.2
0 848
.4
Daso21
ROUTE FLOW FROM ES5020 THROUGH DET BASIN DB 5021
0
1 ELEV 100
1] 20 40 80 120 250
o 2 4 3 140 13
100 102 104 106 108 110

10



1
PAGE 12

445
446
447

448
449
450

451
452
453
454
455
456

457
458
459
460
461
462
463

464
465
466

467
468
469
470
471
472

LINE

473
474
475
476
477
478
479

480
481
482

483
484
485
486
487
488

489
490
491

492
493
494
495
496
497
498

KK
HC
KK

RK

KO
BA
L3

KO
RE
50
sV
SE

2R

KK

X0
BA
L5

D

KK

KO
RS
5Q
sv
5E

REQ

KK

KO
BA
LS

KK
HC
KK
KO
RS
5Q

sV
SE

DP5010
COMBINE FLOW FROM DB5021 AND R5010

2
R5011
ROUTE FLOW FRCM DP5010 TO DPS011
1300 . 004 .04 TRAP g0 4
E5010

RUNCFF FROM BAS ES010
0

.156
0 83
.50
DB5011
ROUTE FLOW FROM ES010 THROUGH DET BASIN DRB5Q11
0
1 ELEV 100
0 20 40 60 120 150
4] 2 4 ] 8 12
100 102 104 loe 108 110
DP50Q11
COMBINE FLOW FROM R5011, DB5011
2
E4010

RUNOFF FROM BAS 4010
0

.19
o] Be
L4297
HEC-1 TNPUT
...... T e Y S - S -, |
DE4011
ROUTE FLOW FROM E4010 THROUGH DET BASIN DB4011
o
1 ELEV 100
0 40 80 120 180 220
0 2 4 6 10 13
100 102 104 106 108 110
R4020
ROUTE FLOW FROM DB4011 TC DP4020
2409 . 005 .05 TRAP 1c 30
E4020
RUNOFF FROM BAS 4020
0
.135
0 8l1.8
.822
DP402G
COMBINE FLOW FROM R4020, E4020
2
DR4021
ROUTE FLOW FROM 4020 THROUGH DET BASIN DB4021
0
1 ELEV 100
0 10 20 40 a0 150 250
o 1.0 2 3.0 4 6 10
100 101 1oz 103 104 105 106



499 KK E4030

500 K RUNOFF FROM BAS 4030
501 KO 0

502 BA .018

503 LS 8] 90

504 D . 251

505 ZZ

SCHEMATIC DTAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING {---») DIVERSION OR PUMP FLOW
NO. {.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
8 E1010
24 . E1020
30 . . E1030
36 . DP1030............
v
. v
39 . DB1031
46 ] . E1040
52 . . . E2010
v
. . . v
58 . . . R2020
62 . . . . E2020
] . . . DP2020........0...
v
. . . v
71 . . . R2030
74 . . . . E2030
80 . . . . . E2045
v
. . . . . v
86 . . . . . R2040
89 . . . . . . E2040
95 . . . DE2040, .ottt et e e e
A
. . . v
98 . . . R2050
101 L . . . E2050

107 . . . . . E2050



113

1le

119

125

128

134

137

143

146

153

156

162

165

171

174

180

183

1B6

189

185

198

2p4

210

216

DP206DQ. ... ..iiieen
v
v
R2080
E2070
v
v
R2080
DP2080
DP2090................
v
v
DBR2091
v
v
R2100
E2110
v
v
R2101
DP21Q0..........cvun..
E2120
DP2120..........,.
v
v
R2120
v
v
R2130
E2130
DP2230........04..
E2140

E208B0

E2090

E2100

E2150

E2160

DP2160. ...t e it e e, :...........:



219 . . . . E3000
225 . . . . . E3005

231 . . . . DP3000............
v
. . . . v
234 . . . . R3015

237 E301is
243 DP3020
246 E3010
252 R3012
255 E3012
261 E3020
: : : : : : © Raoss

270
E3025

276 . . . .
B2 U
v

. . . . v

279 . . . . DB3021

A

. - . . v
286 . . . . R3030

28BS . . . . . E3030
295 . . . . . . E3035

301 . . . - DP3030. ... e e
v

. . . . v

304 . . . . DB2031
v

. . . . v

311 . . . . R3040

314 . . . . . B3040
320 . . . . DP3040............

v
v



323

326

332

335

341

348

3531

357

360

363

366

372

375

381

3B4

391

394

387

403

410

414

420

423

426

DP3111
v

R3050

E3050

DP3050, ...........

E3060

v

v

DB3061

v

v

R3070

DP3070

v

v

R3071

DP3050.. ... vvuns

E3080

v

v

R208B0

DP30940

v

v

DB3091

DP3092.. ... ... ...
v
v
R3100

E3100

v

v

DE3101

DP3102............

B3110

DP3110............
v
v
R3110

E3070

E3090



429 . . . R5010

432 . . . . E5020
v
. . . . v
438 . . . . DB5021
445 . . . DP5010............
v
. . : v
448 . . . R5011
451 . . . : E5010
v
. . . . v
457 . . : . DB5011
464 . . . DPSO11............
467 : . . . E4010
v
. . : . v
473 . . : . DB4011
v
. . . . v
480 . . . : R4020
483 : . : . . E2020
489 . . . . DP4020............
v
. . . . v
492 . . : : DB4921
499 . . . . . E4030

(*¥*) RUNOFF ALSO COMPUTED AT THIS LOCATICN

1
PEAK FLOW AND STAGE ({END-OF-PERIOD) SUMMARY FOR MULTTPTLE PLAN-RATIO ECONCMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TC PERX IN HOURS
RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4
.47 .56 .70 1.00

HYDROGRAPH AT
+ E1010 .05 1 FLOW 7. 12, 22, 49.
TIME 6.33 6.33 6.25 6.25

HYDROGRAPH AT
+ E1020 .04 1 FLOW 22. 29, 42, 69.
TIME 6.33 6.33 6.33 6.25

HYDROGRAPH AT
+ E1030 .02 1 FLOW 6. 9, ig. 27.
TIME 6.25 .25 6.25 6.25

2 COMBINED AT
+ DP1030 .06 1 FLOW 28. 38. 55, 86.



ROUTED TO
+ DB1031
HYDROGRAPH AT
+ E1040
HYDROGRAPH AT
+ E201.0
ROUTED TO
+ R2020
HYDROGRAPH AT
+ E2020
2 COMBINED AT
+ DP2020
ROUGTED TO
+ R2030
HYDROGRAPH AT
+ E2030
HYDROGRAPH AT
+ E2045
ROUTED TG
+ R2040
HYDROGRAPH AT
+ 12040
4 COMBINED AT
+ DP2040
ROUTED TO
+ R2050
HYDROGRAPH AT
+ E2050
HYDROGRAPH AT
+ E2060
3 COMBINED AT
. DP2060

ROUTED TO

.06

.02

.13

.13

.06

.19

Jae

.02

.06

.06

.03

.30

.30

.02

.02

.34

TIME 6.33 6.33

1 FLOW is. 26.
TIME 6.58 6.58

** PEAK STAGES IN FEET *+

1 STAGE 101.25 101.73
TIME 6.58 6.58
i FLOW 4, 6.
TIME 6.33 6.33
1 FLOW 24 . 40,
TIME 6.25 6.25
1 FLOW 23. 38.
TIME 6.33 6.33
1 FLOW 11. 19,
TIME 6.33 6,25
1 FLOW 35. 57.
TIME 6.33 6.25
1 FLOW 34, 57.
TIME 6.33 6.33
1 FLOW 3. 6.
TIME 6,17 6.17
1 FLOW 35. 48.
TIME 6.17 6.17
1 FLOW 34, 48.
TIME 6.17 6,17
1 FLOW 4. 7.
TIME 6.17 6.17
1 FLOW 70. 109,
TIME 6.25 6.25
i FLOW 69. 108.
TIME 6.25 6.25
1 FLOW 2. 4.
TIME 6,25 6.25
1 FLOW 5. 8.
TIME 6.17 5.17
1 FLOW 75, 120,
TIME 6.25 6.25

33.
6.67

102.23
6.67

11.
65.33

68B.
6.25

67.
6.25

32.
6.25

100,
6.25

97.
6.33

11.
6.17

70.
6.08

70,
6.17

13,

181,
6.25

180.
6.25

i4.
6.17

201.
6,25

48,
6.67

103,19
6.67

22.
6.25

142,
6.25

142.
6.25

68.
6.25

210.
6.25

207.
6.25

24.
6.08

124 .
6.08

121,
6.17

29.
6.17

362,
6.17

359,
6.25

19.
6,17

30.
6.17

406.
6.17



+ R20%0

HYDROGRAPH AT
n E2070

ROUTED TO
+ R2080

HYDROGRAPH AT
+ E2080

2 COMBINED AT
+ Dp2080

HYDROGRAPH AT
+ E2090

3 COMBINED AT

+ DR2090
ROUTED TO
+ DBR20%1
ROUTED TO
+ R2100

HYDROGRAPH AT
+ E211D0

ROUTED TO
+ R2101

HYDROGRAPH AT
+ E2100

3 COMBINED AT
+ DP2100

HYDROGRAPH AT
+ E2120

2 COMBINED AT

+ DP212¢
ROUTED TQ
+ R2120
ROUTED TO
+ R2130

.34

.07

.07

.06

.13

.02

.48

.48

.48

.03

.03

.09

.61

.05

.66

.66

.66

1 FLOW 74, 119.

TIME 6.25 6.25
1 FLOW 1. 17.
TIME 6.42 6.33
1 FLOW 10. 17.
TIME 6.42 6.42
1 FLOW g. 15,
TIME 6.17 6.17
1 FLOW 16, 28.
TIME 6.33 6.25
1 FLOW 3. 5.
TIME 65,33 6.33
1 FLOW 93, 152,
TIME 6.25 6.25
1 FLOW 90. 147,
TIME 6.33 6.33

** PEAK STAGES IN FEET **

1 STAGE 10G.90 101.4%
TIME 6.33 6.33
1 FLOW 20, l44,
TIME 6.42 6.42
1 FLOW 4. 8.
TIME 6.25 6.25
1 FLOW 4. 7.
TIME £.33 6.33
1 FLCW 15. 24,
TIME 6.42 6.42
i FLOW . 108, 175,
TIME 6.42 6.42
1 FLOW 5, 9.
TIME 6.25 .25
1 FLOW 112, 181.
TLME 6,42 6.42
1 FLOW 110, 181,
TIME 6.42 6.42
1 FLOW 108, 181.

TIME 6.42 6.42

200.
.25

31.
6.33

30,
6.42

29,
6.17

51.
6.25

260.
6.25

241,
6.33

102.41
6.33

237,
6.42

14.
£.25

14,
6.25

42,

292.
6.42

i8.
6.17

3046,
6.33

304,
6.42

304.
6.42

403,
6.25

65,
6.33

64 .
6.33

64,
6.17

113.
6.25

19,
6.25

535,
6.25

473,
6.33

104.73
6.33

468,
6.42

33.

33,

89.
6.33

584.
6.33

45,
6.17

618.
6.23

612.
6.33

609,
6,42



HYDROGRAPH AT

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

4 COMBINED AT

HYDROGRAPH AT

HYDROGRADPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

+

HYDROGRAPH AT

HYDROGRAPH AT

+

ROUTED TO

HYDROGRAPH AT

BE2130

LP2130

E2140

E2150

E21&0

DP2160

E3000

E3005

DP3000

R3015

E3015

DP3020

E3010

R3012

E3012

E3020

R3025

E3025

.01

.67

.01

.01

.01

70

.42

.24

.66

.66

-11

.77

.22

.22

W21

.12

.19

.26

FLOW
TIME

FLCW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

F1L.OW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

109,
.42

3.
6.00

1i4.
.42

129.
6.33

28,
6,17

215,
6.25

210,
6.33

51.
.08

245.
6.25

96.

93,
6.25

6d.
6.33

159,
6.17

158,
6.25

273,
&.08

182,
6.42

17,
6.00

188.
6.42

190,
65.23

144,
6.17

317.
6.25

313,
6.25

75.
6.08

365,
6.25

138.
6.17

134.
6.25

94.
6.33

204,
6.17

201.
6,25

347,
&.08

306,

6.42

11.
6.17

22,
6.00

3le.
6.42

300.
6.25

222,
6.17

493,
6.25

493,
6.25

115.
6.08

570,
6.25

211.
6.17

204.
6,17

147,
6.33

275,
6.17

270,
6,25

463,
.08

11.
6.08

615,
6.33

21.
6.17

35.
6.00

640,
6.33

568.
6.25

407,
6.17

935.
6.17

925.
6.25

212,
5.08

1077,
6.17

3g3,
6.17

378.
6.17

272,
6.33

428,
6.17

418.
6.25

T12.
6.08



5 COMBINED AT

ROUTED TO

+

ROUTED TO

+

HYDROGRAPH AT

+

HYDROGRAPH AT

+

+

+

+

+

+

+

+

+

3 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

DP3029

DB3021

R3030

E3030

E3035

DP3030

DE3031

R3040

E3040

DP3040

R3050

E3050

LP3050

E3060

DB3061

.65

1l.65

.65

.26

.16

.07

.07

.07

.12

.18

.18

.07

.26

L12

.12

1 FLOW 761, 1059.
TIME 6,17 6.17
i FLOW 255. 348,
TIME 6.75 6.75

*% DPEAK STAGES TH FENT #+

1 STAGE 102.84  103.58
TIME 6.75 6.75
1 FLOW 255, 347.
TIME 6.83 6.83
1  FLOW 76. 116.
TIME 6.25 6.25
1 FLOW 2. 106.
TIME 6.08 6.08
1 FLOW 290. 401.
TIME 6.67 &.58
1 rFLOW 289. 399.
TIME 6.75 6.67

** PEAK STAGES IN FEET **

1 STAGE i03.26 104.00
TIME 5.75 6.67
1 FLOW 289, 399.
TIME 6.75 6.67
1 FLOW 18. 3.
TIME 6.25 6.17
1 FLOW 254, 410.
TIME 6.75 6.67
1 FLOW 284, 4089.
TIME 6.75 .75
1 FLOW 41, 56.
TIME 6.25 6,25
1 FLOW 308, 432,
TIME 6.75 6.58
1 FLOW 4z, 63.
TIME 6.17 6.17
1 FLOW 33. 50.
TIME 6.25 6.25

** PEAK STAGES IN FEET *+#
1 STAGE 101.09 101.68

1562.
6.17

554,
6.67

105.54
6.67

553,
6.75

186.
6.25

166.
6.08

637,
6.58

636,
6.67

104 .79
6.67

635.
6.67

58.
6.17

653.
6.67

651.
6.67

BO.
6.25

682.
6.67

100,
6,17

82,
6.25

102.73

2737,
65.17

1808.
6.42

108.68
6.42

1761.
6.50

361,
6.17

306.
6.048

2007.
6.50

2012,
6.50

107.45
6.50

1987.
6.50

129.
6.17

2043.
6.50

1998.
6.58

136.
6.17

2061.
6.58

189.
6.08

165.
6.25

105.11



ROUTED TO

+

HYDROGRAPH AT

+

+

+

+

+

+

+

+

+

4

2 COMBINED AT

ROUTED TO

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTEL TO

2 COMBINED AT

ROUTED TC

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

HYDROGRAPFH AT

R3070

E3070

DP3070

R3071

DP3I050

E3080

R3080

E3090

DE3090

DB30921

DP3052

R3100

E3100

DB3101L

DP31i02

L12

.08

.20

.20

.45

.05

.05

.05

.11

.11

.56

.56

.09

.66

TIME 6,25 6.25

1 FLOW 33. 5o,
TIME 6.42 6.42
1 FLOW 18, 27.
TIME 6.42 6.42
1 FLOW 51. 7.
TIME 6.42 65.42
1 FLOW 49, 76.
TIME 6.50 6.50
1 FLOW 354, 506.
TIME 6.58 6.50
2 FLOW 15 23
TIME 6.25 6.25
1 FLOW 15. 23.
TIME 6.42 6.33
1 FLCW 14. 21.
TIME 6,33 6.33
1 FLOW 29, 44,
TIME 6.323 6.33
1 FLOW 18. 2B,
TIME 6.67 6.67

** PEAK STAGES IN FEET **

1 STAGE 102.23 102.87
TIME 6.67 6.67
1 FLOW 372, 533,
TIME 6.58 6.58
1 FLOW 372, 533.
TIME 6.58 6.58
1 FLOW 42. G6l.
TIME 6.17 6.17
1 FLOW 33. 48.
TIME 6.33 6.33

** DEAK STAGES IN FEET *+*

1 STAGE 101.09 101.58
TIME 6.33 6.32
1 FLOW 397, 573.
TIME 6.58 6.50

5.25

80.
6.33

44 .
6.33

124,
G6.33

123,
6.42

800.
&.50

38.
6.25

3T,
5,33

34.
6.25

71,
6.33

61.
5.50

103 .44
6.50

B61.
6.50

8BGO,
6.50

92.
6.17

73.
6,33

102.42
6.33

925,
6.42

164.
6.33

87.
6.33

251.
6.33

248,
6.42

2267.
6.50

2.
6.25

71.
6.33

67.
6.25

138.
6.25

107,
6.50

104.35
6.50

2374.
6.50

2368.
6.58

166.
6.17

116.
&.33

103.65
6.33

2475,
6.50



HYDROGRAR

2 COMBIE

+

ROUTED TO

+

+

1

HYDROGRAP]

*xx NORMAL

+

+

+

+

+

+

+

+

+

+

+

+

2 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

HYDROGRAPH AT

ROUTED TC

ROUTED TO

E3110

DP3110

R3110

DP3111

R5010

ES5020

DBREGZ1

DP5010

RG01L

E5010

DB501L

DP5011

E4010

DB4C13

R4020

.02

.67

.67

.38

.38

.20

.20

.58

.58

.16

.16

.73

.19

.19

.19

1 FLOW 10. 14,
TIME 6.33 6.33
a1 FLOW 405, 585.
TIME £.58 6.50
1 FLOW 403 . 581,
TIME 6,58 6.58
1 FLOW 506. 759,
TIME 6.58 6.50
1 FLOW 505, 756.
TIME 6.67 6.58
1 FLOW 112, 151,
TIME 6.25 6.25
1 FLOW 43, 65.
TIME 6.75 6.67

** PEAK STAGES IN FEET **

1 STAGE 104 .04 105,26
TIME 6.75 6.67
1 FLOW 545, g19.
TIME 6.67 6.58
1 FLOW 540, B10O.
TIME 6.75 6,67
1 FLOW o4 101.
TIME 6.33 6.33
1 FLOW 30. 41.
TIME 6.92 6.92

*% PEAK STAGES IN FEET **

1 STAGE 103.02 ic4.10
TIME 6,92 6.52
1 FLOW 570. 848.
TIME 6.75 6.67
1 FLOW 78. ie8.
TIME 6.33 6.33
1 FLOW 46. 64,
TIME .75 6.75

** PEAK STAGES IN FEET #**

1 STAGE 102.30 103.20
TIME 6.75 6.75
1 FLOW 46, 64 .
TIME 7.00 7.00

19.
5.33

943 .
6.42

540,
6.50

1246.
6.42

1243,
6.50

216.
6.25

93.
6.67

106.67
6.67

1333.
6.50

1323.
6.58

146,
6.33

59.

105.90
6.92

1375,
6.58

160.
6.33

94 .
6.75

104,72
6.75

24,
7.00

31.
6.25

2500.
6.50

2493,
6.58

3043.
6.50

3035.
6.58

362.
6.25

197,
6.58

109.192
6.58

3232,
6.58

3200.
6.58

246,
6.33

127.
6.75

108.47
6.75

3324.
6.58

279,
6.33

157.
6.75

107.23
6.75

157.
6.92



HYDROGRAPH AT

+ 4020
2 COMBINED AT

+ DP4020

ROUTED TO

+ DB4021
HYDROGRAPH AT

+ E4030

1

%% NORMAL END OF HEC-1 #*+*%

.14

.32

.32

.02

1 FLOW 27. 39,
TIME &.75 6.75
1 PLOW 70. 100.
TIME 6.592 6.92
1 FLOW 48, T
TIME 7.58 7.33

*%* PEAK STAGES IN FEET =*=*

1 STAGE 103,21 103,92
TIME 7.58 7.33
1 FLOW 15. 20,
TIME 6.08 6.08

61.
6.75

150.
6.92

121.
7.25

104.58
7.25

27.
6.08

114.
6.67

265.
6.83

211,
7.25

105.61
7.25

44 .
6.08



HYDRAULIC CALCULATIONS
APPENDIX B



WEST FORK JIMMY CAMP CREEK DRAINAGE BASIN PLANNING STUDY

SUMMARY OF CHANNEL IMPROVEMENTS
RIPRAP LINED

o= 0.04 38 SHTOTV.
DEPTH=3FT AVERAGE VELOCITY = 7 FPS MAX VEL 9 FPS
CHANNEL 100-YEAR REQD. CHANNEL EX. FUTURE CHANNEL CHANNEL  HYDR. ROW. DROPIN NUMBER
CHANNEL DRAINAGE LENGTH  FLOW  AREA DEPTH SLOPE  SLOFE BOTTOM TOP RADIUS  REQD. SEGMENT OF CHECK
NUMBER NAME (FT) (CFS) {S.F) {FT) (FUFT)  (FT/FT) WIDTH WIDTH {FEET) {FEET) {FT) STRUC,
5012 WFJC 1400 3320 474 50 0003 0.003 100 130 4.43 160 040 o
5011 WFJC 1270 3w 456 50 0.008 0.004 @0 120 438 150 25 2
5010 WFJC 2050 2640 377 40 0.006 0.004 s ol 114 352 144 ° 4.1 3
3110 WFJC 870 2500 357 40 0.008 0.004 o 14 358 144 1.7 1
3040 WFJC 7350 3680 51 30 0025 0.010 20 38 2.28 63 3.3 11
3030-1 WFJC 1080 1850 264 40 0030 0.010 65 89 347 119 21.2
3020-2 WFJC 00 1780 251 40 0.030 0010 60 B4 343 114 18.0
3000 WFJC 3230 570 81 30 0.020 0016 25 43 2.37 73 323 10
3005 WFJC 3000 410 50 30 0.020 0.010 20 B 228 68 300 10
3012 WFJC 2000 380 54 30 0010 0.005 20 38 228 63 100 4
35 WFJC 1550 935 134 40 0015 o010 3B 50 3.18 89 7.8 3
3021 WFJC 1750 420 80 30 0020 0.010 20 38 2.28 68 175 6
3025 WFJC 1380 ota 130 490 0018 0.010 35 50 3.18 8o 110 4
3060 WFJC 200 190 27 20 0015 0010 20 22 1.62 62 100 3
3070 WFJIC 800 180 27 40 0.015 0010 10 34 254 64 4.0 1
2180 DRWY A 1030 620 80 30 0.028 0.013 20 48 244 78 134 11
4020 (1} DFA 2500 265 53 30 ) 0.005 0.005 20 38 228 68 0.0 4
4010 (1) DFA o 280 56 30 ) 0005 0.005 2 38 228 68 00 0

(1) Grasslined channel section



WEST FORK JIMMY CAMP CREEK DRAINAGE BASIN PLANNING STUDY UNIT COSTS
DEPTH MAINT.RD ~ CHANEX  REVEG RIPRAP
SUMMARY OF CHANNEL IMPROVEMENTS ($FT) ($/FT) ($FT2) ($/FT)
RIPRAP LINED 1 $15 $10 50.25 $72
2 $15 $15 $0.25 $0
3 5 $18 $0.25 $126
4 $15 $19 $0.25 $144
5 $15 $19 $0.25 $171
NUMBER ~CHANNEL MAINT.RD CHANEX REVEG  RIPRAP COST CHECK  TOTALCONST.  ENGR. O&M
OF DROP  NUMBER (ST BIVDR3)  (BFTRZ) (ST PER FT, &DROP  COST,GHANNEL & GONT
STRUC. $1500 $7.50 $0.25 STRUCTURES & DROPS
0 5012 $15 519 85 $171 $210 $0 $293,300 $43.995 55,600
0 5011 $15 $19 $5 $174 $210 584,000 $350,065 $52,510 $5,080
0 5010 $15 $19 53 $144 $181 $120,600 $401,650 $73,748 $8,200
0 3110 $15 $19 53 $144 $181 $40,200 $197,670 $29,651 $3,480
0 3040 $15 $18 $2 $126 $160 $191,400 $567,400 $85110  $9.400
o 3030-1 $15 $10 $3 $t44 $181 $183,500 $355,360 $E3304  $4.240
o 30302 $15 $19 $3 44 $181 $240,600 $412,500 $61,875 $3,600
0 2000 $15 318 $2 $126 $160 $189,000 $705,800 $105870  $12920
0 3005 $15 $18 $2 $126 $160 $174000 $554.000 $98100  $12000
0 012 $15 $18 52 $126 $160 $69,600 $389,600 $58,440 $8,000
0 ;015 $15 $19 53 $144 $18t $71,100 $351,650 $52,748 $6,200
0 021 $15 318 $2 $126 $160 $104,400 $384,400 357,660 $7,000
0 0285 $15 $19 $3 $144 $181 $94,800 $344,580 $51,687  $5520
o 3060 15 $15 $0 $90 $129 $46,800 $304,800 $45,720 $8,000
0 070 $15 $19 $3 $144 $181 $16,200 $161,000 $24150  $3200
0 2160 $15 $18 $2 $126 $160 $224,400 $389,200 $58380  $4,120
0 4020 (1) $15 $18 $10 30 $43 $69,600 $175,850 326378  $10,000
o 4010 (1) 515 $18 $10 50 $43 %0 $38,250 $5,738 53,600
$6,352,975 352946 $1068560

TOTAL COST OF IMPROVEMENTS  §7,305,921
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P Cofe

CURRENT DATE: 07-07-2000 : : FILE DATE: 07-07-2000
CTTRRENT TIME: 12:17:35 FILE NAME: 5010
knkkkkkkhhkkhkrRddhhhrhkhkhhrrrkdrhkhkdhhhhhkdhhhhkhkhbhhkhkrhhrdhbhkhdbdRhkbhdhdhdFRhAFhhkhhhhdhhbrddid
Ak k kR Rk k kA kbR R R AR R AR KT AL FHWA CULVERT ANALYSIS Frkkkdrhhkhd kb hh bk Ak v bk hhhh
HARKRERARRAARRRAERA AR R AR R AR %R HY_B, VERSION 3.2 HRAFEEAREITR AN RAARAR TR v e %
A AR RS SR A RS ER RS R AR R E SR IR T E R TS A SR EEEEEEE R B R Y P R R s R R ]

C SITE DATA CULVERT SHAPE, MATERIAL INLET

U _________________________________________________________________________

L INLET OUTLET -CULVERT | BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# {FT) (FT) (FT} MATERIAL {F'T) (FT) n TYPE

100.00 99.20 80.00 5 RCB 15.00 6.00 012 CONVENTIONAL

U WM

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

LR RS SRR R R R AR R RS AR SR R R R E TR R TR R R R R R R R e R R g R g R R R P R R A A AR

SUMMARY OF CULVERT FLOWS (CFS) FILE: 5010 DATE: 07-07-2000
ELEV (FT) TOTAL i 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 - 0 -0 0. 0 1
102,66 350 350 0 0 0 0 0 0 1
102.96 700 700 0 - 0 0 0 0 0 1
103.25 1050 1050 0 0 0 0 0 G 1
103.74 1400 - 1400 0 0 -0 0 0 ¢ 1
104 .32 1750 1750 0 0 Y, 0 0 0 1
104.88 2100 2100 0 0 0 0 0 0 1
105.41 2450 2450 0 0 0 0 0 0 1
105.93 28040 2800 0 0 0 0 0 0 1
106.45 3150 3150 0 0 0 0 0 0 1
106,71 3320 3320 0 0 0 0 0 o 1
110.00 5186 5186 0 0 0 0 0 OVERTQOPPING

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

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

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 5010 - DATE: 07-07-2000
HEAD HEAD TOTAL FLOW ' % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) . ERROR (CFS) ERROR
100.00 0.00 0 g 0 0.00
102.66 0.00 ' _ 350 0 . 0.00
102.96 0.00 700 0 0.00
103.25 0.00 1050 0 0.00
103.74 0.00 1400 0 0.00
104.32 0.00 1750 0 0.00
104.88 0.00 2100 0 0.00
105.41 0.00 2450 0 G.00o
105.83 0.00 2800 0 0.00
106 .45 0.00 3150 0 0.00
106.71 0.00 3320 0 0.00

hkhkkkkhdhhhk kR hhhhdkhdhhhhkhkhk ko khh ke k ke kh kR kkk v v d kb kb ok h ok dedeok sk ko ok ok o 5k e
<1l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

LSRR AR E R RS R R R kg TR SV R AR ANV A I A A SV AR



2

CTIRRENT DATE: 07-07-2000 FILE DATE: 07-07-2000
RRENT TIME: 12:17:35 FILE NAME: 5010

LR Y L R L R T L L R g g g g g
Hhkhhkkkhkhhhhhkkhhkkkkdhdr® CULVERT # 1 Kikkkkkkkkkkdkkhrhrhhkhrhkhk
LR Y A R R T R I I

PERFORMANCE CURVE FOR 5 BARREL(S)

0 HWE TWE ICH OCH FLOW CCE FCE TCE VO
(cfs) (ft) (£¢) (ft) (ft) 'TYPE (£t) (£t) (£t) (fpa)
0 100.00 99.20 0.00 -0.80 O-NF 0.00 100.00 0.00 0.00
350 102 .66 100.41 1.50 2.66 6-FF 0.00 0.00 0.00 3.85
700 102.96 101,03 2.38 2.96 &6-FF 0.00 0.00 0.00 5.10
1050 103.25 101.52 3.10 3.25 6-FF 0.00 0.00 0.00 6.02
1400 103.74 101.95 3.74 3.55 6-FF 0.00 0.00 0.00 11.72
1750 104 .32 102.34 4,32 ~3.87 6-FF 0.00 0.00 0.00 12.47
2100 104.88 102.69 4 .88 4.20 6&-FF 0.00 0.00 0.00 13.05
2450 105.41 103.02 5.41 4 .56 &-FF 0.00 0.00 0.00 13.60
2800 105.93 103.33 5,93 4.93 6-FF 0.00 0.00 0.00 14.07
3150 106.45 103.62 6.45 5.34 6-FF 0.00 0.00 0.00 14.52
3320 106.71 103.75 6.71 5.54 6-FF 0.00 0.00 0.00 14.71

El. inlet face invert 100.00 £t El. outlet invert 99.20 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

LR R R R s R A R R e Y R R R R R A ARSI

kk% STTE DATA *%%%% CULVERT INVERT *kkddkhxrkkddhhr

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 180.00

OUTLET ELEVATION (FT) 99.20

NUMBER OF BARRELS 5.00

SLOPE (V-FT/H-FT)} 0.0100

CULVERT LENGTH ALONG SLOPE (FT) 80.00
*kxxk CULVERT DATA SUMMARY *%kkkkhkhrdkdrrdkhdhhkrkrhd

BARREL SHAPE BOX

BARREL SPAN 15,00 FT

BARREL RISE 6.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)

INLET DEPRESSION NONE

kkkdhkhkhhkdkkhdhhhkbhhhkhhhkdhhhhdhhkdhhdhdhddhhdhhdhhkhrkhhdrdbhhdhhdbhhhdhbhhdhohbhvrdbdrhdhd
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CURRENT DATE: 07-07-2000 FILE DATE: 07-07-2000
RRENT TIME: 12:17:35 ' FILE NAME: 5010

e R R ey A ARSI AU OP
R L T T R T LR R L R L R L g TATLWATER Hkkkkkhhkhkkh kb d kb hhhhkdhn
e L L Ly R gt A

*x%*%%% REGULAR CHANNEL CROSS SECTION *kkdkckkkk®+k ks

BOTTOM WIDTH (FT) 80.00
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (FT/FT) 0.004
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 89.20
CULVERT NO.1 OUTLET INVERT ELEVATION 99.20 ET

**kkkkx UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
{CFS) (FT) NUMBER (FPS) {PSF)
0.00 99.20 0.000 0.00 0.00
350.00 100.41 0.552 3.45 0.30
700.00 101.03 0.583 4.48 0.46
1050.00 101.52 0.600 5.19 0.58
1400.00 101.95 0.612 5.76 0.69
1750.00 102.34 0.621 6.24 0.78
2100.00 102.69 0.627 6.65 0.87
2450.00 103.02 0.633 7.02 0.95
2800.00 103.33 0.637 7.35 1.03
3150.00 103.62 0.641 7.65 1.10
3320.00 103.75 0.643 7.79 1.14

***************************************k****************************************

*hkkkkkkkkkkhkkkkkkdhkkdkk%  ROADWAY OVERTOPPING DATA ek kkkdddkdk kb hkbokkk sk sk ok bk
********************************************************************************

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH {(FT) 80.00
CREST LENGTH (FT) 200.00
OVERTOPPING CREST ELEVATION (FT) 110.00

*******ﬁ********************************************************************ﬁﬁ%ﬁ



(e < SOCEFELS b 4 1
MO Dot PAPvadd, DRus Ja

CURRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
C™PRENT TIME: 13:56:48 FILE NAME: 2160-1
R R R R R e R S A A YA A AR AP AR
Fhkkkkkkkhhhh kb hhkkrdhhhdk FUWA CULVERT ANALYSIS Rk kkkkhhhkkkkdhk Rk d okt hdd 4
Y e R AT ] HY-8, VERSION 3.2 hkkkkdkkkhhhkhk kb hkkhdrhdktk*
R R R g R R g ey S g A AR TN A ST AN SR

c SITE DATA CULVERT SHAPE, MATERIAL, INLET

L R e S

L INLET OUTLET CULVERT BARRELS :

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# (FT) (FT) (FT) MATERTIAT, {(FT) {FT) .n TYPE

100.00 99.00 100.01 2 RCB 8.00 5.00 .012 CONVENTIONAL

AU W R

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

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

SUMMARY OF CULVERT FLOWS (CFS) FILE: 2160-1 DATE: 03-21-2000
ELEV (FT)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
101.94 70 70 0 0 0 0 0 0 1
102.25 140 140 0 0 0 0 0 0 1
102.67 210 210 0 0 0 0 0 0 1
103.25 280 280 0 0 0 0 0 0 1
103.78 350 350 0 0 0 0 0 0 1
104.27 420 420 0 0 0 0 0 0 1
104.76 490 490 0 0 9 0 0 0 1
105.26 560 560 0 0 %ygvo 0 0 0 1
105.70 620 620 0 0 VAF g 0 0 0 1
106.33 700 700 0 0 0 0 0 0 1
108.00 882 882 0 0 0 0 0 OVERTOPPING

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

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

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 2160-1 DATE: 03-21-2000
HEAD HEAD TOTAL FLOW $ FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
101.94 0.00 70 0 0.00
102.25 0.00 140 0 0.00
102.67 0.00 210 0 0.00
103.25 0.00 280 0 0.00
103.78 0.00 350 0 0.00
104.27 0.00 420 0 0.00
104.76 0.00 490 0 0.00
105.26 0.00 560 0 0.00
105.70 0.00 620 0 0.00
106.33 0.00 700 0 0.00

********************************************************************************
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

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



2

TRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
« RENT TIME: 13:56:48 FILE NAME: 2160-1

LR R R R R R 2 A 2R AL s
I A T T CULVERT # 1 khkkkkkkhhkhkhhhhhhhkhhkhkkkd*
LR e R R R LAY,

PERFORMANCE CURVE FOR 2 BARREL(S)

Q HWE TWE ICH OCH FLOW CCH FCE TCE vO

{cfs) {(ft) (£t} (ft) (ft) TYPE (ft) {ft) {ft) (£ps)
0 100.00 99.00 g.00 -1.00 O-NF 0.00 100.00 0.00 0.00
70 101.94 99 .65 1.28 1.94 6-FF 0.00 0.00 0.00 5.19
140 102.25 99.99 2.03 2.25 &-FF 0.00 0.00 0.00 6€.54
210 102.67 100.25 2.67 2.55 6&-FF 0.00 0.00 0.00 10.59
280 103.25 100 .48 3.25 2.87 6-FF 0.00 0.00 0.00 11.52
350 103.78 100.69 3.78 3.22 &-FF 0.00 0.00 0.00 12.18
420 104 .27 100.88 4 .27 3.59 6-FF 0.00 0.00 0.00 12.77
490 104 .76 101.06 4.76 3.99 6&6-FF 0.00 0.00 C.00 13.30
60 105.26 101.22 5.26 4.43 6-FF 0.00 0.00 0.00 13.75
620 105.70 101.36 5.70 4.83 6-FF 0.00 0.00 0.00 14 .11
700 106.33 101.53 6.33 5.40 6-FF 0.00 0.00 0.00 14 .56

El. inlet face invert 100.00 ft El. outlet invert 99.00 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

khkkkhkhdrkhkkhhihkhhkhhhhkhkhdhhkdhkdhhhddhhhhhhdhdthikhhkhkhkhhkhhhhdrhkhddhhtdkrdrhrdrddrrhkihtrdt*x

k% GTTE DATA #%%+%% CULVERT INVERT *%kdddkdkkkhhhd

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 200.00

QUTLET ELEVATION (FT) 99.00

NUMBER OF BARRELS 2.00

SLOPE (V-FT/H-FT) 0.0100

CULVERT LENGTH ALONG SLOPE (FT) 100.01
**kk* CULVERT DATA SUMMARY *hkkkkkkkbkkhdhhhhrhhhdhk

BARREL SHAPE BOX

BARREL SPAN 8.00 FT

BARREL RISE 5.00 FT

BARREL MATERTAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)

INLET DEPRESSION NONE

LR R E RS A LA RS S SIS RS R R S RS AR R R R R R R E LRSS R E R L R Y L R L R R R I L R ]
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" "RRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
RENT TIME: 13:56:48 FILE NAME: 2160-1

R R R g Yy TR A ATy
*hkkkhkkhhkhhhhhkrhdhhrkkhhk TATLWATER kkkkhkdkhrkhhrknkhhhkhkhkhdkhkd
R R R R X L E R e e e T T e L L L LTy e

*¥%% k4% REGULAR CHANNEL CROSS SECTION **kkwsssshsksdtt

BOTTOM WIDTH (FT) 40.00
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (FT/FT) 0.005
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 99.00
CULVERT NO.1 OUTLET INVERT ELEVATION 99.00 FT

¥k Fkkxkx UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER (FPS) (PSF)

0.00 99.00 0.000 0.00 0.00
70.00 99.65 0.556 2.55 0.20
140.00 99.99 0.586 3.30 0.31
210.00 100.25 0.603 3.83 0.39
280.00 100.48 0.614 4.25 0.46
350.00 100.69 0.623 4.59 0.53
420.00 100.88 0.629 4.90 0.59
490.00 101.06 0.635 5.16 0.64
560.00 101.22 0.639 5.40 0.69
620.00 101.36 0.642 5.59 0.74
700.00 101.53 0.646 5.82 0.79

L R R T L R R R T kR L L L LR T urnea eI,
kkdkkkkkkkkkkkkkkhkkkkhkhkkrrx ROADWAY OVERTOPPING DATA khdkdkhkdkhkhkhkhkkrhhhhhhkhdhdbhh ek
R R L A R R LTI I I,

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 45,00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATICN (FT) 108.00

LR R R AR S h AR A R R R R R R R Rk R R R T S S R Rt A LY RV A AR AV S YR WA ST PSR
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CURRENT DATE: (03-21-2000 5 > FILE DATE: 03-21-2000
FTIRRENT TIME: 12:44:45 FILE NAME: 3000
********************************************************************************
FhRkkhhkdddh bk khkhkh kAR Rk Ak &k FHEWA CULVERT ANALYSIS Hhkkkkkkhhdhhh kb hhhhr ks
Fhhhkkhhhd bk hhrd kb dhh ket www HY-8, VERSION 3.2 khhdkkkhkddhhhkhkhhrhrhrdhhd
********************************************************************************
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U _________________________________________________________________________
L INLET OUTLET C(CULVERT BARRELS
v ELEV, ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
B (FT) {FT) (FT) MATERIAL ({FT) (FT) 1 TYPE
100.00 98 .80 120.01 2 RCB 12.00 6.00 012 CONVENTIONAL

Y Ul ix o b 2

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

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

SUMMARY OF CULVERT FLOWS {CFS) FILE: 3000 : DATE: 03-21-2000
ELEV (FT) TOTAL i 2 3 4 5 & ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
10z2.22 100 100 0 0 0 0 0 6 1
102.50 200 200 0 0 0 0 0] ¢ 1
102.78 300 300 0 0 0 0 0 ¢ 1
103.13 400 400 0 0 0 0 0 0 1
103.65 500 500 0 0 0 0 0 0 1
104.12 600 600 0 0 0 0 0 0 1
104.58 700 700 0 0 0 0 0 0 1
105.01 800 800 0 0 0 0 0 0 1
105.43 900 900 0 0 0 0 0 6 1
105.71 965 965 0 0 0 0 0 0 1
108.00 1458 1458 0 0 0 0 C OVERTOPPING

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

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

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 3000 DATE: 03-21-2000
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FI) ERROR (FT) FLOW (CFS) ERROR (CFS) ERRCR
100.00 0.00 0 0 0.00
102.22 .00 100 0 0.00
102.50 0.00 200 0 0.00
102.76 0.00 300 0 0.00
103.13 0.00 400 0 0.00
103.65 0.00 500 0 0.00
104.12 0.00 600 0 0.00
104.58 0.00 700 0 0.00
105.01 0.00 800 0 0.00
105.43 0.00 900 0 0.00
105.71 0.00 965 0 0.00

R R L g Ay
<1l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%} = 1.000

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



2

7 "RRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
RENT TIME: 12:44:45 FILE NAME: 3000

********************************************************************************
LR A A S S R R S E A S R S R R T ] - CULVERT # 1 Ekhkhkkhdkkdkixhkdhhdhdhxttrtk
********************************************************************************

PERFORMANCE CURVE FOR 2 BARREL(S)

Q HWE TWE ICcH OCH FLOW CCE FCE TCH VO

{cfs) (ft) (ft) (Et) (Et) TYPE (ft) (Ft) (Et) (Eps)
0 100.00 98.80 0.00 -1.20 O-NF 0.00 100.00 0.00 0.00
100 102.22 29 .86 1.24 2.22 6&-FF 0.00 0.00 0.00 3.94
200 102.50 100.38 1.97 2.50 6-FF 0.00 0.00 0.00 5.28
300 102 .76 100.79 2.58 2.76 b6-FF 0.00 0.00 0.00 6.28
400 103.13 101.14 3.13 3.02 6-FF 0.00 0.00 0.00 11.74
500 103.65 101.45 3.65 3.29 &-FF 0.00 0.0¢ 0.00 12.51
600 104.12 101.73 4,12 3.58 6&-FF 0.00 0.00 0.00 13.16
700 104 .58 101.9¢ 4 .58 3.88 6-FF 0.00 0.00 0.00 13.67
800 105.01 102.23 5.01 4. 20 6-FF 0.00 0.00 0.00 14.17
900 105.43 102.45 5.43 4.53 6&-FF 0.00 0.00 0.00 14 .59
865 105,71 102 .59 5.71 4.76 6&-FF 0.00C 0.00 0.00 14.87

El. inlet face invert 100.00 ft El. outlet invert 98.80 ft

El, inlet throat invert 0.00 ft El. inlet crest 0.00 £t

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

= *¥% STTE DATA *%x*% (CULVERT INVERT **%*kdkkkdkkhikhihk

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 220.00

OUTLET ELEVATION (FT) 98.80

NUMBER OF BARRELS 2.00

SLOPE (V-FT/H-FT) 0.0100

CULVERT LENGTH ALONG SLOPE (FT) 120,01
*REER CULVERT DATA SUMMARY LR S SRR RS E R EE TR R R R

BARREL SHAPE BOX

BARREL SPAN 12.00 ET

BARREL RISE 6.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)

INLET DEPRESSION NONE

********************************************************************************
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“TRRENT DATE: 03-21-2000 ' FILE DATE: 03-21-2000
RENT TIME: 12:44:45 FILE NAME: 3000

LR R R g X s e T
FhkkkkhkkkhhhhkkhkFhhkkh ks TAILWATER S Y E R L L
R R T R L R g g e Y 2 A T

k%%%¥%%* REGULAR CHANNEL CROSS SECTION *#kkktkkkskxths

BOTTOM WIDTH (FT) 25.00
SIDE SLOPE H/V (X:1) 3.0

CHANNEL SLOPE V/H (FT/FT) 0.005
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 98.80

CULVERT NO.1 OUTLET INVERT ELEVATION 98.80 FT

¥*%x%k%kx%x UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.5.E. FROUDE VEL. SHEAR

(CFS) (FT) NUMBER (FPS) (PSF)

0.00 98.80 0.000 0.00 0.00
100.00 99.86 0.576 3.36 0.33
200.00 100.38 0.597 4.26 0.49
300.00 100.79 0.609 4 .87 0.62
400.00 101.14 0.615 5.34 0.73
500.00 101.45 0.620 "5.73 0.83
600.00 101.73 0.624 6.06 0.91
700.00 101.99 0.627 6.35 0.95
800.00 102.23 0.629 6.61 1.07
900.00 102.45 0.631 6.85 1.14
965.00 102.59 0.632 6.99 1,18

FhhkhhhhhkkhhhhhhhbhhdhhhhhRhhkddxhhhhhdbddddhddhhddhhhhddddddhbhhdoddhddhdhddhddrdhhkdhrdrdthket®

khkkkhkkkhkkkhRkkhkhkhhkhkhkkdd% ROADWAY OVERTOPPING DATA hkkkhkhhkdhrhhhhhbhhhhhdhdhd
L R L L R R R R R g g g

ROADWAY" SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 45.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 108.00

kkkkkhhkkhkhhdkhkdkhdhddhhhhkkkkhkdbhhhhdhhhhbhdkhdbddhhdbhhbbkddd bk hhhdrdrrrvhhdhrhdddrhsx



<5 a0 @ Trefocsl letie o

CVLVERT 1 3006 ~| 1

CURRENT DATE: 03-21-2000 FILE DATE: 03-21-2000

RRENT TIME: 14:21:29 FILE NAME: 3000-2

******************************************************************************
hkkkkkhkhkkhhkhhrh kb hhk ok FHWZ CULVERT ANALYSIS AhkkdRkkkkdkkdkhkhikkhkkhhhhkrhhk
hhkkkkkkhhhhhhhhkddhdhbbkhkk HY-8, VERSION 3.2 *khkkdhhkhkhkkhkrkhkhkdhkkokhix
********************************************************************************

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

U | mmmm e e e e e e e e e e | m e e e e e e e e e e

L INLET  OUTLET CULVERT | BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN ~ RISE MANNING  INLET

# (FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE

1 | 100.00 99.00 100.01 | 1 RCB 18.00 5.00 .012  CONVENTIONAL

5 _

3

a

5

6

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

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

SUMMARY OF CULVERT FLOWS (CFS) FILE: 3000-2 DATE: 03-21-2000
ELEV (FT) TOTAL i 2 3 4 5 6 ROADWAY ITR
100.00 0 _ 0 0 0 0 0 0 0 1
101.88 65 65 0 0 0 0 0 0 1
102.14 130 130 0 0 0 0 0 0 1
102.39 195 195 0 0 0 0 0 6 1
102.85 260 260 0 0 0 0 0 0 1
103.32 325 325 0 0 0 0 0 0 1
103.75 390 390 0 0 0 0 0 0 1
104.17 455 455 0 0 0 0 0 0 1
104.57 520 520 0 0 0 0 0 0 1
;104,88 270 570 0 0 ¢ 0 0 Q1
105.39 650 650 0 0 0 0 0 0 1
108.00 992 992 0 0 0 0 0 COVERTCPPING

LA R R R LR R St t Rt Rl R T R R R R T R R R R R R R R I R e A T A T TR PR S A A A ATY

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

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 3000-2 DATE: 03-21-2000
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
101.88 0.00 65 0 0.00
102.14 0.00 130 0 0.00
102.39 0.00 195 0 0.00
102.85 0.00 260 0 0.00
103.32 0.00 325 0 0.00
103.75 0.00 390 0 0.00
104.17 0.00 455 0 0.00
104.57 ¢.00 520 0 0.00
104.88 . 0.00 570 0 0.00
105.39 0.00 650 0 0.00

e R A R R R R R R h R E L L uu R
<1l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

********************************************************************************
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CTMRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
RENT TIME: 14:21:29 FILE NAME: 3000-2

L R e Yy e e R R R Iy,
Ahkkkkhkhkkhkhhhhhkk kb rrd CULVERT # 1 EhARREE R R R R R R RRR AR R R LT L hh*
LR R L e LRI I

PERFORMANCE CURVE FOR 1 BARREL(S)

Q HWE THE ICH OCH FLOW CCE FCH TCE VO

(cts) (ft) {Ft) (Ft) {(ft) TYPE {(ft) (ft) (ft) {fps)
0 100.00 99.00 0.00 -1.00 O-NF 0.00 100.00 0.00 0.00
65 101.88 99.93 1.13 1.88 6-FF 0.00 0.00 0.00 3.88
130 102.14 100.39 1.79 2.14 6&-FF 0.00 0.00 0.00 5.21
195 102.39 100.75 2.34 2.39 6&-FF 0.00 0.00 0.00 6.20
260 102 .85 101.05 2.85 2.64 6-FF 0.00 0.00 0.00 11.29
325 103.32 101.32 3.32 2.90 6-FF 0.00 0.00 0.00 11.95
320 103.75 101.57 3.75 3.18 6&-FF 0.00 0.00 0.00 i2.57
455 104 .17 101.7% 4,17 3.48 6&-FF 0.00 0.00 0.00 13.11
520 104.57 102.00 4 .57 3.80 6-FF 0.00 0.00 0.00 13.56
570 104.88 102.15 4 .88 4.05 6-FF 0.00 0.00 0.00 13.90
650 105.39 102.38 5.39 4.49 6-FF 0.00 0.00 0.00 14 .38

El. inlet face invert 100.00 ft El. outlet inwvert 99.00 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

e R R AR R R S R L R R T L R DL L gy

k% GTTE DATA *¥%%%% CULVERT INVERT **%kkkkskhddkdhk

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 200.00

OUTLET ELEVATION (FT) 99.00

NUMBER OF BARRELS 1.00

'SLOPE (V-FT/H-¥T) 0.0100

CULVERT LENGTH ALONG SLOPE (FT) 100.01
*****:CULyERT DATA SUMMARY AR R R RS L L TR LR L EE XL LT

BARREL SHADE BOX

BARREL SPAN 18.00 FT

BARREL RISE 5.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)

INLET DEPRESSION NONE

LR R RS SR R A R R R R L R R Rk L L LA
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CURRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
CTRRENT TIME: 14:23:44 FILE NAME: 3000-2

********************************************************************************
kkkkkkkkhkhkkkkdkkhrkkrdrhhhd TATIWATER khkkRkERkkRkkkRkkthkhkdhkd,dthrhrx
********************************************************************************

k¥ %k k&% REGULAR CHANNEL CROSS SECTION **%%%&k+*kkkkksk*

BOTTOM WIDTH (FT) 20.00
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (FT/FT) 0.005
MANNING'S N (,01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 99.00
CULVERT NO.l1 OUTLET INVERT ELEVATION 99.00 FT

*kkwkk* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER (FPS) {PSF)
0.00 89.00 0.000 0.00 0.00
65.00 89.93 0.560 3.07 0.29
130.00 100.39 0.580 3.88 0.43
195.00 100.75 0.590 4.42 0.54
260.00 101.05 0.596 4.85 0.64
325.00 101.32 0.601 5.19 0.72
390.00 101.57 0.604 5.49 0.80
455.00 101.79 0.607 5.75 0..87
520.00 102.00 0.609 5.98 .94
570.00 102.15 0.610 6.15 0.98
650.00 102.38 0.612 6.39 1.05

R R R R Y X Y Y Y LT T T T R P e Ot e gt e A ISV A AN
Kkkkkkhkkkkkkkhhkhkkdhhkdk*x ROADWAY OVERTOPPING DATA Hhkkkdkhhdkkhrhdhkhhhhhdhdhtns
Fokkkkkhhkhkhkhkkh ok h Rk kh kb ok h ke ke kR hk ke hhh kR hhh ko k ke kA Ak hhh kb bk b kR hkt &

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 45.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 108.00

khkkkkkkkkkkhkhkhkhhhdhddhhhbdhhhohkhhkhkhhhhhdhhhhhdhhhbhkhkhhkhhdhdhhdhdrhhhhhrhhhhhrrrdhrr



&6 B00S -\ 1
CURRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
TTRRENT TIME: 14:31:25 FILE NAME: 3005-1
********************************************************************************
Hhkkkk kR Ak kK Tk k kb hkkkkhr bk FHWA CULVERT ANALYSIS hkkkhkhkhkhkkhkkhhbhhrhh ko k*
Ik hkhhhhhhk kb Rk hh kb kb kv *x HY-8, VERSION 3.2 Kkkhkkkkhhhhhhh kb hhkhhddhwk
********************************************************************************
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U _________________________________________________________________________
L INLET CUTLET CULVERT BARRELS
vV ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
# (FT) (FT) {FT) MATERTAI, {FT) (FT) n TYPE
100.00 99.00 100.01 1 RCB 9.00 4,00 .012 CONVENTIONAL

U WP

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

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

SUMMARY OF CULVERT FLOWS (CFS) FILE: 3005-1 DATE: 03-21-2000
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 ¢ 1
101.28 21 21 0 0 4] 0 0] 0 1
101.47 42 42 0 0 0 0 0 0 1
101.82 63 63 0 0 0 0 0 0 1
102.19 84 84 0 0 0 0 0 0 1
102.52 105 105 0 0 0 0 0 0 1
102.83 126 126 0 0 0 0 0 0 1
103.14 147 147 0 0 0 0 0 0 1
103.43 168 168 0 0 0 0 0 0 1
103.73 188 ig9 0 0 0 0 0 0 1
103.95 205 205 0 0 0 0 o 0.1
108.00 444 444 0 0 0 0 0 OVERTOPPING

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

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

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 3005-1 ‘DATE: 03~-21-2000
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
101.28 0.00 21 0 0.00
101.47 0.00 42 0 0.00
101.82 0.00 63 0 0.00
102.19 0.00 84 0 0.00
102.52 0.00 105 0 0.00
102.83 0.00 126 0 0.00
103.14 0.00 147 0 0.00
103.43 0.00 168 0 0.00
103.73 0.00 189 0 0.00
103,95 0.00 205 0 0.00

********************************************************************************
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

********************************************************************************
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~TRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
RENT TIME: 14:31:25 FILE NAME: 3005-1

LR R R e R R ok o R e e O L kR L b L T AT AT g
LR A RS S AL AL LR SRR TR EEEEEEE CULVERT # 1 kkkdkdhkkhhhkhkhkhtrhkhkRekhkhhdkwn
kkkkkdkkbdhhkkhdhhkhhkhhhkhhkbhdhhkhohthhhhkdbkhhhhhhhkhkrdhhhhdbhdh kAt h ke rd b dbrbrhtrhddstd

PERFORMANCE CURVE FOR 1 BARREL(S)

Q HWE TWE ICH OCH FLOW CCB FCE TCE VO
(cfs) (ft) (Et) (ft) (ft) TYPE (£t) (ft) (£t) (fps)
0 100.00 98.00 0.00 -1.00 O-NF 6.00 100.00 0.00 0.00
21 101.28 99 .58 0.88 1.28 6-FF 0.00 0.00 0.00 4.04
42 101.47 99,86 1.39 1.47 &-FF 0.00 0.00 0.00 5.31
63 101.82 100.07 1.82 1.65 &-FF 0.00 0.00 0.00 8.83
84 102.19 100.26 2.19 1.82 &-FF 0.00 0.00 0.00 .58
105 102 .52 100.42 2.52 2.00 6-FF 0.00 0.00 0.00 10.42
126 102.83 100.57 2.83 2.19 6-FF 0.060 0.00 0.00 10.83
147 103.14 100.70 3.14 2.39 6-FF 0.00 0.00 0.00 11.39
168 103.43 100.83 3.43 2.61 6-FF 0.00 0.00 0.00 11.74
189 103.73 100.94 3.73 2.83 &-FF 0.00 0.00 0.00 12.13
205 103.95 101.03 3.95 3.01 &6-FF 0.00 0.00 0.00 12.44

El. inlet face invert 100.00 ftc El. cutlet invert 99.00 ft

El. inlet threoat invert 0.00 ft El. inlet crest 0.00 ft

LA SR SRR RS AR S R R R SR E R R R R R e R T S g N PR JY AT N PR A AN AIOE AR

«%% STTE DATA **%%x% (CULVERT INVERT ***kkkkkkkdhkhkd

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 200.00

OUTLET ELEVATION ({(FT) 99.00

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0100

CULVERT LENGTH ALONG SLOPE (FT) 100.01
*%*%% CULVERT DATA SUMMARY **kkkkkdkhkhkhhhh kb hhdhdhhh®

BARREL SHAPE BOX

BARREL SPAN 9.00 FT

BARREL RISE 4.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL

INLET DEPRESSION NONE

kkkhdhhhhdhhkhhhkhbhhhhohdhhhkhdhhhbhkdhhhdhhdhhdhhthhhhhhhhhk bbb khkhkhk kb hh Rk kbbb ok &
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FRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
.RENT TIME: 14:31:25 , FILE NAME: 3005-1

********************************************************************************
R R R SRS R LS SR EE S TR TATLWATER khdkkdkkhkdkhhrhddrdbhrrhhhrrkd
********************************************************************************

*%kk**% REGULAR CHANNEL CROSS SECTION *%# %k %k kk ok kk k ks

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (FT/FT) 0.010
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 99.00
CULVERT NO.1 OUTLET INVERT ELEVATION 99.00 FT

¥rxkkkkx UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.5.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER (FPS) (PSF)
0.00 99.00 0.000 0.00 0.00
21.00 99.58 0.719 3.10 0.36
42 .00 99.86 0.742 3.90 0.53
63.00 100.07 0.753 4.43 0.67
84.00 100.26 0.760 4,84 0.79
105.00 100.42 0.765 5.18 0.89
126.00 100.57 0.769 5.46 0.98
147.00 100.70 0.772 5.71 1.06
168.00 100.83 0.774 5.94 1.14
1892.00 100.94 0.776 6.14 1.21
205.00 101.03 0.778 6.28 1.27

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

Fhhkkkkdkkdkkkkkkkkhkhkhkdkxd*r ROADWAY OVERTOPDING DATA kkkdhdkhkkhkdbkbhhkhhhhkhdddry
R A R s L L R L I LT LTI

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 45.00
CREST LENGTH (FT) , 100.00
OVERTOPPING CREST ELEVATION (FT) 108.00

*4*******************#**********************************************************



v 20z @ Yeorvser NS Corveeqoe,)

dose ~2 2051 ‘)f 2@ WD 1
CURRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
- MRENT TIME: 14:05:34 FILE NAME: 3020-1
IS 24 RS S S AL AR RS S S S LS A SRR R R EEEEEEEELEEEEEREEEETEEEREE R R T T T SRR IR R 3 S0 R Y ST S A
khkkkkhhhhhhdkkkkkhkhkkhhh k& FHWA CULVERT ANALYSIS kkkkkkkkkkkkkkkhkhhhhhrhk
khkkkkhhhkhkhhhkkhkhhhhkkhk ok kK HY-8, VERSION 3.2 Fhhkhkkdokdkdokk ok ok h ok ok ko k ok kK
********************************************************************************
c SITE DATA CULVERT SHAPE, MATERIAL, INLET
U _________________________________________________________________________
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHADE SPAN RISE MANNING  INLET
# (F'T) (FT) (F'T) MATERIAL (FT) (FT) n TYDPE
100.00 99.00 100.01 | 1 RCR 12.00 5.00 .012 CONVENTIONAL

AT d W

khkkhkkhkkikhhhkbhhkkhhkdhhhkbhhodbkkhddhhkhhkhbhkhkdrhkhhkbhkdhkhhhkhhkbhhxhkhkbkkrdhdhkhhdrsxdttsts

khkkkkhkhhhkhhrihhkhbkhdhhdhhhdhkkhkkhhhhkkbhhdhhkhihkhkktdhhdhhhhkbhbthihhdkdhddhhkhhkhrhrttrrsd

SUMMARY OF CULVERT FLOWS (CF8) FILE: 3020-1 DATE: 03-21-2000
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
101.89 45 45 0 0 0 0 0 0 1
102.15 90 90 0 0 0 0 0 0 1
102.50 135 135 0 0 0 0 0 0 1
102.98 180 180 0 0 0 0 0 0 1
103.44 . 225 225 0 0 \. 0 0 0 0 1
103.88 270 270 0 e 0 0 0 0 1
104.31 315 315 0 %@A 0 0 0 0 1
104.73 360 360 0 ) 0 0 0 0o 1
105.15 405 405 0 // 0 0 0 0 o 1
105.29 420 420 o 0 0 0 0 0 1
108.00 676 676 0 0 0 0 0 OVERTOPPING

kkkkkkkrkhRhkRkkkhkhkhikdkhbhhhkhkhhhohkdkhhRhkhhkhhdhhhbhhkbhhhdhdhkhhhhkhhbhdhhdhhhhddhkhkhikdxdhkddtd

kkkkkkkkkkhhbhkhkhbhbhhkdkhdhhhkhdthhdhkhkdddhkhkhhddhhkhhhhbhhhkbhrhdhkhrkhhhhhhhkdhokhkhddrkdhrss

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 3020-1 DATE: 03-21-2000
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (FT) FLOW (CF3) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
101.89 0.00 45 0 0.00
102.15 0.00 80 0 0.00
102.50 0.00 135 0 0.00
102.98 0.00 180 ) 0.00
103.44 0.00 225 0 .00
103.88 0.00 270 0 0.00
104.31 0.00 315 0 0.00
104.73 0.00 360 0 0.00
105.15 0.00 405 0 0.00
105.29 0.00 420 0 0.00

R I I I L I L L L L I I I T L T T D o v v S wp v
«l> TOLERANCE (FT) = 0.010 «2> TOLERANCE (%) = 1.000

hkkkkhbhhkhdkbhhhdbddhhhhhdodhhhkhhkhkdkbhkbdkhhbhhhkbdhdohdhkdhhdddhhdhhrdhkbdrhkdhddthrtvddssr
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f "RENT DATE: 03-21-2000 FILE DATE: 03-21-2000-
t RENT TIME: 14:05:34 FILE NAME: 3020-1

s E S R AR SRR LSRR LSRRttt Lt Sl R RS R EREREL LR EEEREEEEEE LS AR E L LR T TEES
kkkkkhhkhhddhdhkhkrxdhhkdkhrrhdhdk CULVERT # 1 Fhkhhkkhkhkkdhkkhhkdhhhhhrkkrtd
khkdkkkhkhdhhkbkkkkdhkdhkkhhdhdhhkhkhkhkhhhhhrkdrrhrkdtdhRhrrhdrkdrrrRhikdhrddrrrdrdhdbdrrtrdathd

PERFORMANCE CURVE FOR 1 BARREL(S)

0 HWE TWE ICH OCH FLOW CCE FCE TCE VO

{(cfa) {ft) {(£t) {(fL) (ft) TYPE (ft) {£t) (ft) (fps)
] 100.00 99 .00 0.00 -1.00 O-NF 0.00 100.00 0.00 0.00
45 101.89 99,72 1.20 1.89 &-FF 0.00 0.00 0.00 4.93
90 102.15 100.07 1.91 2.15 6-FF 0.00 0.00 0.00 6.21
135 102.50 100.35 2.50 2.40 6-FF 0.00 0.00 c.00 10.42
180 102.98 100.58 2.98 2.65 6&-FF 0.00 0.00 0.00 11.25
225 103 .44 100.79 3.44 2.92 6-FF 0.00 0.00 .00 11.92
270 103.88 100.98 3.88 3.19 6&-FF 0.00 0.00 0.00 12.53
315 104.31 101.15 4.31 3.49 6-FF 0.00 0.00 0.00 13.05
360 104 .73 101.31 4.73 3.80 6-FF 0.00 0.00 0.00 13.51
405 105.15 101 .46 5.15 4.13 6-FF 0.00 0.00 0.00 13.93
420 105.28 101.51 5.29 4.25 6-FF C.00 0.00 0.00 14.07

El. inlet face invert 100.00 ft El. outlet invert 99,00 £t

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft¢

khkkkdhhkbhkkhhhhhdhhhkhkbhdhbddhdhhhdhhrhhkhkbdhbhkkdbrkrthrhkhhhdrthbrRhrhrrdhrhhkhdrbddhkdrrhhhhird

% k% QTTE DATA **%%% CULVERT INVERT *%kk%kkkkdkdkhkk

INLET STATION (FT} 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 200.00

OUTLET ELEVATICN (FT) 28.00

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) ¢.0100

CULVERT LENGTH ALONG SLOPE (FT} 100.01
¥%kkk COULVERT DATA SUMMARY ***kkkkkhkhkhkhkhdhdd ks sk

BARREL SHAPE BOX

BARREL SPAN 12.00 FT

BARREL RISE 5.00 FT

BARREL MATERTIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL

INLET DEPRESSION NONE

khkdkhkkhkkhdkdrhhkhkkbdhk bk khhdddddbdddhdbrdrdbhdtdtdhohhhhhhhbbkdddthrhbbhh v rrdr v rhhhhdbdr
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" RRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
RENT TIME: 14:05:34 FILE NAME: 3020-1

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

khkkkkkkhhkrdhkhkdrdrwkrtdhhhhx TATILWATER khhhdhhddbhddhihrrdkdrdbhrrdrs
********************************************************************************

**%%k% %% REGULAR CHANNEL CROSS SECTION *%k4kkkkkskhdkik

BOTTOM WIDTH (FT) 15.00
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (FT/FT) 0.010
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 89.00
CULVERT NO.1 OUTLET INVERT ELEVATION 99.00 FT

***kx%% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEIL

FLOW W.5.E. FROUDE VEL. SHEAR
(CFS) (¥FT) NUMBER (FPS) (PSF)
0.00 8%9.00 ¢.000 g.00 0.00
45.00 99.72 0.757 3.64 0.45
90.00 100.07 0.784 4.61 0.67
135.00 100.35 0.797 5.25 0.84
180.00 100.58 0.805 5.75 0.99
225.00 100.79 0.811 6.16 1.12
270.00 100.98 0.815 6.51 1.24
315.00 101.15 0.819 6.82 1.34
360.00 101.31 ¢.822 7.08 1.44
405.00 101.46 0.824 7.34 1.54
420.00 101.51 0.825 7.42 1.57

R R e L L L T T T R R R R R g S g Srgn g e A A A
Kkkkkkkkkdkkkhhhkkhkkhkkddkst  ROADWAY OVERTODPING DATA HhrFhhkhkhkkhkhrkkkd btk hkhhnkdk
LR R R R R R R R g o e o e M e PR u ARy

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 45.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 108.00

**************************************************************************#ﬁ****
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) e a1 é%kif?ﬁiﬁ_hﬁﬁﬁﬂésf %
¢ RRRET B0 ouTET, 3039
i

CURRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
ATRRENT TIME: 13:59:27 FILE NAME: 3020-2
LR e L R e L Ll R R R L L L L L T e e uur s
kkkhkkkdhkhhkhkhhkhhbhh ki kkdhw FHWA CULVERT ANALYSIS Kkkkkkhkhhkkhhhkhhhkhhkdhhkd*
Kk kR kAR AR R A TR Ak hkkkhkkkk HY-8, VERSION 3.2 kkkkkhhkkkhh Rk Rk khhhkhhhhhnk
R A L Y R R R T L T L

c SITE DATA CULVERT SHAPE, MATERIAL, INLET

U | mmmmm e e e e e e L L e e

L INLET OUTLET CULVERT BARRELS

v ELEV, ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# (FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE

100.00 99.00 100.01 2 RCB 15.00 8.00 .012 CONVENTIONAL

Y UT b L B e

LA R R R L R kR g T e  E E E L R L L L L NIRRT

whkhkkhhhkhhhhddhddhhbdhhdhhrhhhhkhhhhkkhhkddhdhhkhhkdhhhhkhhhhhhdhhhhkhhhhhkhhhddhddodhdidddir

SUMMARY OF CULVERT FLOWS (CFS) FILE: 3020-2 DATE: 03-21-2000
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
103.59 210 210 0 0 0 0 0 0 1
103.98 420 420 0 0 0 0 0 0 1
104.34 630 630 0 0 0 0 0 0 1
104.70 840 840 0 0 0 0 0 0o 1
105.23 1050 1050 0 0 0 0 0 0 1
105.89 1260 1260 0 0 qﬂo . ,g‘ 0 0 1
106.52 1470 1470 0 o el Jgﬁ%} 0 0 1
107.15 1680 1680 0 P 0/37 0 0 0 1
107.77 1890 1890 0 0// 0 0 0 o1
108.10 2000 2000 0 A 0 0 Q 1
112.00 3503 3203 0 o 0 0 0 OVERTOPPING

kkkkhkkhkdhhkhhdhhhhkhkbhhdhdhhbhdrrkhhhkrthhhhhkhkdd xRk REr R A r ARk hhhhhhkhkhhdhdhhdbthhrhtds

Kkhkhhkhkhdbhhhhhhdkhkdhkddhkhhhhdhhhdddrbhh b b rkhkhdhdhhhhrkhrkkkhdhhdrhhhrtdohhbhhhhkhhrrdtsi

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 3020-2 DATE: 03-21-2000
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
103.59 0.00 210 0 0.00
103.98 0.00 420 0 0.00
104,34 0.00 630 0 0.00
104.70 0.00 840 0 0.00
105.23 0.00 1050 4] 0.00
105.89 0.00 1260 0 0.00
106.52 0.00 1470 0 0.00
107.15 0.00 1680 0 0.00
107.77 0.00 1890 0 0.00
108.10 0.00 2000 0 0.00

********************************************************************************
<l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

**********************ﬁ#********************************************************
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MTRRENT DATE: 03-21-2000 FLLE DATE: 03-21-2000
RENT TIME: 13:59:27 FILE NAME: 3020-2

********************************************************************************
R A RS A R LR AR Y E R R R R R T CULVERT # i khkkbhhhbhddkhhkddkrhhkhkdithkrtdhdtx
********************************************************************************

PERFORMANCE CURVE FOR 2 BARREL(S)

Q HWE TWE ICH CCH FLOW CCE FCE TCE VO

(cfs) (Ft) (ft) (Ft) (ft) TYDPE {ft) (ft) {ft) (fps)
D 100.00 29.00 0.00 -1.00 O-NF 0.00 100.00 0.00 0.00
210 103 .59 89.87 1.83 3.59 &-FF 0.00 0.00 0.00 6.07
420 103.98 100.31 2.89 3.98 6-FF 0.00 0.00 0.00 7.65
630 104 .34 100.67 3.78 4.34 6-FF 0.00 0.00 0.00 8.76
840 104.70 100.98 4.54 4.70 6-FF 0.00 0.00 0.00 9.64
1050 105.23 101.26 5.23 5.08 6-FF 0.00 0.00 0.00 14.20
1260 105.89 101.51 5.8¢9 5.47 6&-FF 0.00 0.00 0.00C 14.87
1470 106.52 101.75 6.52 5.88 6-FF 0.00 0.00 0.00 15.47
1680 107.15 101.98 7.15 6.31 6-FF 0.00 0.00 0.00 16.01
1850 107.77 102.19 7,77 6.76 6-FF 0.00 0.00 0.00 16.50
2000 108.10 102.29 8.10 7.01 6-FF 0.00 0.00 0.00 16.75

El. inlet face invert 100.00 ft El. outlet invert 99.00 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

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

*%* SITE DATA ***** CULVERT INVERT ***#kkksksksks

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

QUTLET STATION (FT) 200.00

CUTLET ELEVATION (FT) 99.00

NUMBER OF BARRELS 2.00

SLOPE (V-FT/H-FT)} 0.0100

CULVERT LENGTH ALONG SLOPE (FT) 100.01
*kkx% CULVERT DATA SUMMARY Fhkkkkkkkhkhhhhkhdk ke hhhrd

BARREL SHAPE BOX

BARREL SPAN 15.00 FT

BARREL RISE 8.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL

INLET DEPRESSION NONE

********************************************************************************
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T RRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
RENT TIME: 13:59:27 FILE NAME: 3020-2

LA S AR R R R AR TR R R TR R R R R R R R R R T U I ST SR M AU SRR

tE A S A AR R EEEREEEEEEE LRSS TATLWATER khkkkkEkREEXEkhkkihkkhkdhkkrhr
LSRR R Rt E R R R EEEE SRR R R R R R e R N T L L RC A AN AR AP A)

*¥%%*%% REGULAR CHANNEL CROSS SECTION #% %%k %k %k kkk ks

BOTTOM WIDTH (FT) 75.00
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (FT/FT) 0.005
MANNING!'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 99.00
CULVERT NO.l1 OUTLET INVERT ELEVATION 99.00 ET

*kkkdkk%x [JNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
(CES) (FT) NUMBER (FPS) (PSF)
0.00 99.00 0.000 0.00 0.00
210.00 59.87 0.588 3.11 0.27
420.00 100.31 0.623 4.05 0.41
630.00 100.67 0.643 4,72 0.52
840.00 100.98 0.657 5.24 0.62
1050.00 101.26 0.667 5.68 0.70
1260.00 101.51 0.675 6.07 0.78
1470.00 101.75 0.682 6.42 0.86
1686.00 101.58 0.687 6.73 0.93

1890.00 102.19  0.692 7.01 1.00
2000.00 102.29  0.694 7.15 1.03

Fhkkkkhkkhkhhhkhhhhhkhhhbhhhkhhkhbhkhkhhhdthhbhbhdhhkdtdthhhhhddhhhrkthhhkhhhhhhhrdrhkhddrdthbr

Kkkkkk Rk kR hk kKKK Rk Rk F R kR **%  ROADWAY OVERTOPPING DATL Hhkkkmdhktdkkhkkhkdhkkhhhhdk ks
LR R R R Y Y R X Y L T L X E F o R g W G o g R G N S e AR

ROADWAY SURFACE ' PAVED

EMBANKMENT ,TOP WIDTH (FT) 45.00
CREST LENGTH (FT) 112.00
OVERTOPPING CREST ELEVATION (FT) 112.00

n******j******ﬁ#****t******ﬁ*************************************************E*%%



DETENTION BASS St

CURRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
MRRENT TIME: 14:01:36 FILE NAME: 3060-1
********************************************************************************
kkkkhhkhkhkkhhhkhhkbhhhhhrdhhx FHWA CULVERT ANALYSIS Fhhkhkdkdhhhhkkhkhhdhkkhdkhdbhhx
Hhhkhkhkkhhh kb hkkhdhkhkkkhrkx HY-8, VERSION 3.2 hhkkhkdkhkhkhkdkkkhhkkkkdhkkhkhon
********************************************************************************

C SITE DATA CULVERT SHAPE, MATERIAL, INLET .

U _________________________________________________________________________

L INLET OUTLET CULVERT BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

H (F'T) (F'T) {(F'T) MATERIAL {FT) (FT) n TYPE

100.00 98.80 120.01 1 RCF 5.00 5.00 .012 CONVENTICHNAL

Y UT s W N

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

LR R R R o R R o e R g L L L L L L ey

SUMMARY OF CULVERT FLOWS (CFS) FILE: 3060-1 DATE: 03-21-2000
ELEV (FT)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
101.89 18 18 0 0 0 0 0 0 1
102.25 35 35 0 0 0 0 0 0 1
102.86 53 53 0 0 0 0 0 0 1
103.43 70 70 0 0 0 0 0 0 1
103.93 88 88 0 0 %,‘égggég 0 0 0 1
104.41 105 105 0 AN - 0 0 0 1
104.88 123 123 0 xgﬁm & Qo 0 0 0 1
105.38 140 140 o ¥ ¥~ 0 0 0 0o 1
105.91 158 158 0 g5¢* 0 0 0 0 1
106.15 165 165 0 // 0 0 0 0 1
TT0-00 75 555 0 0 0 0 0 OVERTOPPING

*****ﬁ**************************************************************************

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

SUMMARY  OF ITERATIVE SOLUTION ERRORS FILE: 3060-1 DATE: 03-21-2000
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
101.89 0.00 18 0 0.00
102.25 0.00 35 0 0.00
102.86 0.00 53 0 0.00
103.43 0.00 70 0 0.00
103.93 0.00 88 0 0.00
104 .41 0.00 105 0 .00
104.88 6.00 123 0 0.00
105.38 0.00 140 0 0.00
105.91 0.00 158 0 0.00
106.15 0.00 165 0 0.00

R g Y A A,
<l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

LER AR AR AR SRR R RS LR SRR R R L T L L L L L p s
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TTRRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
‘RENT TIME: 14:01:36 FILE NAME: 3060-1

********************************************************************************
khdkhkhhkhhhhhrdhhkddhkhihhkhhrs CULVERT # 1 khkkhkkhkkdhkhkhkhdkhkdkdhkhddrdhkdrhhk
********************************************************************************

PERFORMANCE CURVE FOR 1 BARREL(S)

Q HWE TWE ICH OCH FLOW CCE FCE TCE VO

{cfs) {£t) {ft) {ft) (ft) TYPE {ft) {ft) (ft) (fps)
0 100.00 98.80 0.00 -1.20 O0O-NF 0.00 100.00 0.00 0.00
18 101.89 99 .32 1.56 1.89 6-FF 0.00 0.00 0.00 5.20
35 102 .25 899.57 2.25 2.21 &-FF 0.00 0.00 0.00 9.21
53 102 .86 99 .77 2.86 2.52 6-FF 0.00 0.00 0.00 10.36
70 103 .43 99,94 3.43 2.84 &6-FF 0.00 0.00 0.00 10.99
88 103.93 100.09 3.93 3.20 6&6-FF 0.00 0.00 0.00 11.67
105 104 .41 100.22 4.471 3.59 6-FF 0.00 0.00 C.00 12.12
123 104 .88 100.35 4 .88 4.01 6-FF 0.00 0.00 0.00 12.62
140 105.38 100.46 5.38 4.47 6-FF 0.00 0.00 0.00 13.06
158 105.91 100.57 5.91 4,87 6-FF 0.00 0.00 0.00 13.44
165 106.15 100.61 6.15 5.19 6-FF 0.00 0.00 0.00 13.62

El. inlet face invert 100.00 ft El. outlet invert 98.80 ft

El. inlet throat invert D.00 ft El. inlet crest 0.00 ft

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

» k% STTE DATA #%*%%* CULVERT INVERT *%kkkkkdkhhhhd

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 220.00

OUTLET ELEVATION (FT) 98.80

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0100

CULVERT LENGTH ALONG SLOPE (FT) 120.01
*kkk*k CULVERT DATA SUMMARY *hkhkhdhkikhkkkhkrdthkhhhrrrtr gk

BARREL SHAPE CIRCULAR

BARREL DIAMETER 5.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL

INLET DEPRESSION NONE

********************************************************************************
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"TMRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
RENT TIME: 14:01:36 FILE NAME: 3060-1

********************************************************************************
hhkkkdhhhrkhkrhkhkbdhhddrrhhhrs TATIWATER kkkkkkkkhkkkhhkkhkkkkrrthhdd
********************************************************************************

*k%k k%% REGULAR CHANNEL CROSS SECTION %k ks ks ks kkkokkk

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (FT/FT) 0.010
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 98.80
CULVERT NO.l1 OUTLET INVERT ELEVATION 98.80 FT

*kFkkk*x UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.5.E. FROUDE VEL, SHEAR
(CES) (FT) NUMBER (FPS) (BSF)
0.00 98.80 0.000 0.00 0.00
17.50 95.32 £.713 2.91 0.32
35.00 99.57 0.737 3.68 0.48
52.50 99.77 0.749 4.19 0.61
70.00 89.94 0.756 4.58 ¢.71
87.50 100.09 0.761 4,90 0.80
105.00 100.22 0.765 5.18 0.89
122 .50 100.35 0.768 5.42 0.96
140.00 100.456 0.771 5.63 1.03
157.50 100.57 0.773 5.83 1.10
165.00 100.61 0.774 5.91 1.13

********************************************ﬁ*****************#*************kﬁ**
TEER g

kkkkFkkdkkhkkkkkkdkkrkkkikd  ROADWAY OVERTOPPING DATA  *kddkhkdkkbhddkhkdhhdkdhkdoks

R AR AR LA R R A AR AR R AR R AR A Rl R T 3 P R R R R e g g

ROADWAY SURFACE - PAVED

EMBANKMENT TOP WIDTH (FT) 30.00 '
CREST LENGTH (FT) 1:0.00

OVERTOPPING CREST .ELEVATION (FT) 110.00

*******ﬁ*********************************k*******************k****************&*
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CURRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
TTRRENT TIME: 14:03:30 FILE NAME: 3060-2
********************************************************************************
kkkhkkhkhkhhhkhrhhhhbhdhhdhx FHWA CULVERT ANALYSIS dkkkkkkkkhhkhhhkhh kb hr b hhh %
khkkkkkrkkhkhkRkRKkkkkrhhhhkk HY-8, VERSION 3.2 Thkkkhkhkkkdhkhkkhkkhk kb hkrk ks
********************************************************************************

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

U _________________________________________________________________________

L INLET QUTLET CULVERT BARRELS

Vv ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# (FT) (FT) (FT) MATERIAL {FT) {FT) n TYPE

100.00 99.00 100.01 1 RCBHB 8.00 4 .00 L012 CONVENTIONAL

G W

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

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

SUMMARY QF CULVERT FLOWS (CFS) FILE: 3060-2 DATE: 03-21-2000
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
101.30 20 20 0 0 0 0 0 0 1
101.50 490 40 0 0 0 0 0 0 1
101.90 60 60 0 0 0 0 0 0 1
102.28 80 80 0 0 0 0 0 0 1
102.63 100 100 0 0 0 0 0 .01
102.96 120 120 0 ) 0 0 0 R R
103.28 140 140 0 0 0 0 0 e VR
103.60 160 160 0 0 0 0 0 0 1
103.91 180 180 0 0 0 0 0 0 1
104 .15 195 195 0 0 0 0 0 0 1

108.00 395 — 305 4] 0 0 0 0 OVERTOPPING -

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

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

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 3060-2 DATE: 03-21-2000
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00 .,
101.30 0.00 20 0 0.00 -
101.50 0.00 40 0 0.00
101.90 0.00 60 0 0.00
102.28 0.00 80 0 0.00
102.63 0.00 100 0 0.00
102.96 0.00 120 0 0.00
103.28 0.00 140 0 0.00
103.60 0.00 160 0 0.00
103.91 0.00 180 0 0.00
104.15 0.00 195 0 0.00
R e S
<1l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

***************************************************************K****************
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"7"RRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
.RENT TIME: 14:03:30 FILE NAME: 3060-2

LA R R L R L A A A e AU SR ARV AN
hkkkkkkhkkkhkkhbkddhdrddrhdidd CULVERT # 1 khkkkkkkhkhhkhkhkdrekhkrkhhhhiti
e R R R R R Y Y Y R R R R R L Ll L L L r e u Ty ar g,

PERFORMANCE CURVE FOR 1 BARREL(S)

Q HWE THWE ICH OCH FLOW CCE FCR TCE VO

{cEs) (ft) (ft) (ft) (Et) TYPE (Et) {(ft) {ft) (fps}
0 100.00 99.00 ¢.00 -1.00 O-NF 0.00 100.00 0.00 0.00
20 101.30 99 .56 0.92 1.3 6-FF 0.00 0.00 0.00 4.31
40 101 .50 99 .83 1.45 1.50 &-FF 0.00 0.00 0.00 5.43
60 102.90 100.05 1.90 1.68 6&-FF 0.00 0.00 0.00 9.07
80 102 .28 100.23 2.28 1.88 6-FF 0.00 0.00 0.00 .73
100 102 .63 100.39 2.63 2.07 6-FF 0.00 0.00 0.00 10.49
120 102 .96 100.53 2.96 2.28 6-FF 0.00 0.00 0.00 10.98
140 103 .28 100.66 3.28 2.50 6-FF 0.00 0.00C 0.00 11.52
160 103 .60 100.78 3.60 2.74 6-FF 0.00 0.00 0.00 11.88
1380 103 .91 100.8¢9 3.91 2.98 6-FF 0.00 0.00 0.00 12.28
195 104 .15 100.98 4 .15 3.18 &-FF 0.00 0.00 0.00 12 .55

El. inlet face invert 100.00 ft El. cutlet invert 99.00 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 £t

LR A bl R kL g R R R T kT R L IR Ay A AT I AT IO TRr A

%% STTE DATA **%%%% CULVERT INVERT *%**%kkdkkkkkkh*

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 200.00

OUTLET ELEVATION (FT) 99.00

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0100

CULVERT LENGTH ATLONG SLOPE (FT) 100.01
KkEkx%¥ CULVERT DATA SUMMARY AAREETRERRER AT LT hrhd ks

BARREIL SHAPE BOX

BARREL SPAN 8.00 FT

BARREIL RISE 4.00°FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL

INLET DEPRESSION NONE

A*******************************************************************ﬁ&@**********
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RRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
RENT TIME: 14:03:30 FILE NAME: 3060-2

********************************************************************************
E R RS A A RS EEET R EEE S LR ST R TATLWATER RhkdkkhkhkkrRkkkkkkkhehkkrhkbdsr
********************************************************************************

¥k *kkk%x REGULAR CHANNEL CROSS SECTION *#%k#kkkshhsk sk

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (FT/FT) 0.010
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 99.00
CULVERT NO.1 OUTLET INVERT ELEVATION 99.060 FT

*kkkkkx UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) (FT)  NUMBER (FPS) (PSF)
0.00 99.00 0.000 0.00 0.00
20.00 99.56 0.718 3.05 0.35
40.00 99.83 0.741 3.84 0.52
60.00 100.05  0.752 4.36 0.65
80.00 100.23  0.759 4.77 0.76
100.00 100.392 0.764 5.10 0.86
120.00 100.53  0.768 5.38 0.95
140.00 100.66  0.771 5.63 1.03
160.00 100.78- - 0.773 5.86 1.11
.180.00 100.89 - .0.775 6.06 1.18
195.00 100.98  0.777 6.20 1.23

****************************************************************#y#wwagY********
kkkkkkxkkkhkkkkhhkkikirrrx ROADWAY OVERTOPPING DATA kkkkkkdkkkkhkkhhdghhhhhkhrsr
***********************************************************************#********

ROADWAY SURFACE C : PAVED

EMBANKMENT TQP WIDTH -(FT) - - : 45.00
CREST LENGTH (FT) 100,00 .
OVERTOPPING CREST ELEVATION (FT) 1:08., 00 "

**********************ﬁﬁj#******tjj*j************#******************************



Toreser Corcermadis

The Zhowuy,s 1

CURRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
CTIRRENT TIME: 13:53:01 FILE NAME: 3110-1
*n************************************************%*****************************
Fhhdkdhhhdd T b bbbk bbbk dk FHWA CULVERT ANALYSIS Fhhkkkhkhkhkkkdhkhkbdkdkhhktd sk koh
B AR T T HY-8, VERSION 3.2 LA A E R EE RS LT ESE ST T TR
********************************************************************************

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

U _________________________________________________________________________

L INLET OUTLET CULVERT BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

H# {FT) {FT) (FT) MATERIAL {FT) {F'T) n TYPE

100.00 99 .00 100.01 5 RCB 15.00 6.00 .012 CONVENTIONAT,

YA W N

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

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

SUMMARY OF CULVERT FLOWS (CFS) - FILE: 3110-1 DATE: 03-21-2000
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
102.45 340 340 0 0 0 0 0 0 1
102.74 680 680 0 0 0 0 0 0 1
103.02 1020 1020 0 0 0 0 0 0 1
103.32 1360 1360 0 o 0 0 0 0 1
103.86 1700 1700 0 0 0 0 0 0 1
104 .36 2040 2040 0 0 0 0 0 0 1
104.84 2380 2380 0 0 0 0 0 0 1
105.31 2720 2720 0 0 0 0 0 0 1
105.77 3060 3060 0 0 0 0 0 0 1
106.13 3320 3320 0 I R ¢ 0 4] 0 1
115.00 7658 7658 ) 0 0 0 0 OVERTOPPING

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

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

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 3110-1 DATE: 03-21-2000
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
102.45 0.00 340 0 0.00
102.74 0.00 680 0 0.00
103.02 0.00 1020 0 0.00
103.32 0.00 1360 0 0.00
103.86 0.00 1700 0 0.00
104.36 0.00 2040 0 G.00
104 .84 0.00 2380 0 0.00
105.31 0.00 2720 0 0.00
105.77 0.00 3060 0 0.00
106.13 0.00 3320 0] 0.00

******??q***********************************************************************
<l>= TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

**********#*********************************************************************
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TTRRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
RENT TIME: 13:53:01 FILE NAME: 3110-1

LR R Ry R N 2 2 I
kdkkkhkhhkdhhhhhdkkhhkhohhhiokkk CULVERT # 1 khkkkdkhkhhkhhhhkhkkhkrhhhhhk %
LR L R S 2 2 A I I,

PERFORMANCE CURVE FOR 5 BARREL(S)

Q HWE TWE ICH OCH FLOW CCH FCE TCE VO

(cfs) {ft) {(£f£) (ft) (ft) TYPE (£t) (ft) (£t) (fps)
0 100.00 99.00 0.00 -1.00 O-NF 0.00 100.00 0.00C 0.00
340 102 .45 100.04 1.31 2.45 6&-FF 0.00 0.00 0.00 4 .36
680 102.74 100.57 2.08 2.74 6-FF 0.00 0.00 0.00 5.77
1020 103.02 101.00 2.73 3.02 6-FF 0.00 0.00 0.00 6.80
1360 103.32 101.37 3.32 3.31 6-FF 0.00 0.00 0.00 11.90
1700 103.86 101.70 3.86 3.61 6-FF 0.00 0.00 0.00 12.65
2040 104.36 102.01 4,36 3.92 6-FF 0.00 0.00 0.00 13.30
2380 104.84 102.2¢9 4 .84 4,25 6-FF 0.00 0.00 0.00 13.82
2720 105.31 102.56 5.31 4.61 6-FF 0.00 0.00 0.00 14 .32
3060 105.77 102.82 5.77 4.98 b6-FF 0.00 0.00 0.00 14.76
3320 106.13 103.00 6.13 5.28 &-FF 0.00 0.00 0.00 15.08

El. inlet face invert 100.00 ft El. outlet invert 99.00 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 £t

hkkhhhkhbhhhhhhhhkddhddhhhhhhhhhhddhhhbhbdhhthhhhddhhhdhdhrdkdbhdhhhdbhthkhhhhhhkrhkkrtrhdrdtrx

#% STTE DATA ***** CULVERT INVERT *%%k&kodsksksk sk

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 200.00

OUTLET ELEVATION (FT) 99.00

NUMBER OF BARRELS 5.00

SLOPE (V-FT/H-FT) 0.0100

CULVERT LENGTH ALCONG SLOPE (FT) 100.01
#k%kx%x CULVERT DATA SUMMARY *k sk kkhkhhhhhhhkrrkhhhhrnd

BARREL SHAPE BOX

BARREL SPAN 15.00 FT

BARREL RISE 6.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)

INLET DEPRESSION NONE

LR R S R A SRR AR AR L AR SR S RS R R R R R L R X T R R
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TTIRRENT DATE: 03-21-2000 FILE DATE: 03-21-2000
RENT TIME: 13:53:01 FILE NAME: 3110-1

****************************k***************7\'-**************-‘k'k*******************

Tdkkkhkhkkhkkkdkhhkd bk hdkhk TATLWATER *kkkkkkhhkhdhhhkrhhkkhhhhd®
L R R A R X T R Lk L E L L e u s

Eohkkkkx ﬁEGULAR CHANNEL CROSS SECTION **k%kkkkdkdkkskd ks

BOTTOM WIDTH (FT) 90.00
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (FT/FT) 0.005
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 99.00
CULVERT NO.1 OUTLET INVERT ELEVATION 95.00 FT

*hkkkkkx UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S5.E. FROUDE VEL. SHEAR
(CF8) (FT) NUMBER (FPS) (PSF)
0.00 99.00 0.000 0.00 .00
340.00 100.04 0.606 3.51 0.32
680.00 100.57 0.642 4.57 0.49
1020.00 101.00 G.663 5.32 0.62
1360.00 101.37 0.677 5.91 0.74
1700.00 101.70 0.687 6.41 0.84
2040.00 102.01 0.696 6.85 0.94
2380.00 102.29 0.703 7.24 1.03
2720.00 102.56 0.708 7.59 1.11
3060.00 102.82 0.713 7.91 1.19
3320.00 103.00 0.717 8.14 1.25

khkdkkkkhkkxkFkhkkhkkhkkkkkrx ROADWAY OVERTOPPING DATA  hhkkkdkd & k% k% Fabhk dokddpk & %
Fohkkkkhkhkkhhkkkhh ok ok hk ok khhhkkhh ko ke ok hhh ko kh IR IR Tk ok ko h H ok dh kX ko h koo kok & & % Rk dookok % % 4

ROADWAY SURFATE PAVED
EMBANKMENT TOP WIDTH (FT) 45.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 115.00

hhkhfihhdhkhhhhhhhkhkhhkhhhkhhkhddhhdhhbhhhhhhkdhkhh bk r Rk kbbb kA kA v bbbk bk ke rkd kb ok bkt
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Ewvaluation of Conceptual Alternatives

Paramater Flood Controi

tmpact Reduces Hazard

Reach

No change

Disturbance

Envirenmental
Limited or Mitigation
No Impact requirad

Reduced
effort

Operations and Maintenance

Increased
effort

WFJCC &
DRWY A
SEGMENTS
5010, 3110
2160

WFJCC &
DRWY A
SEGMENTS
NO, OF
MESA RIDGH
PRKWY

WFICC
NQ. OF
FONTAINE
BLVD

Residential and commercial
property kmpacted by the 100-
year floodgplain are not beng-
fitted by this alterative

Residential and commergial
property not impacted by
the 100-year event at this time,

Residentiat and cornmercial
propetty not impacted by
the 100-year event at this time.

Limited area of wetland
or riparian area exist
in these seaments

This concept works well
for the segments that have concept
significant wetland and
riparioan resources

Limited area of wetland
o riparian area exist
I these segments

Limited mitigation with this

Unlined banks increase annual
annual maintenance responsibility
as flows increase in duralion

and frequency

Unlined banks fncrease annual
annual maintenance responsibility
as flows incraase fn duration

and frequency

Unlined banks increase annuat
annual maintenance responsibitity
as flows Increase In duration

and frequency

WFJCC & hannelization of 100-year

0 Limited habitat now More maintenance of linings weuld
DRWY A low in these segments would exists along drain- result with this alternative
SEGMENTS ||benefit developed properties ageway,
5010, 3110 long Marksheffel Road, south
2160 § the basin
WFJICC & Little change in floodplain widthy Construetion of ehannel Mitigation would be required Mare maintenance of linings would
DRWY A would result from channeiizing |fhings will disturk existing wherever tha channslization result with this akemative
SEGMENTS in these segments wetland and siparian re. altered or eliminated wetland
NG, OF Residential and commercial source habitat
MESA RIDGH property not impacted by
PRKWY the 100-year event at this Eme.
WFJCC Residential and commercial Limited impacts due to Mitigation would be required Mare maintenance of linings would
NO OF property not impacted by absence of wettand areas |wherever the channelization result with this alternative
FONTAINE the 100-year event at this time, in these segments. altered or eliminated wetiand
BLVD habitat
Parameter Cpen Space/Aesihetics implementation ]Fomments Relative

Advantages/Disadvantages of
Impact Enhancement or Mo change Low Moderate High Alternative Concept
Dedradation Feasibitity Feasibility Feasihility

Reach

WFJICC &

Poorly defined drainageway

inthese segments the enhance-
ment epporiunities in these

DRWY A

SEGMENTS

5010, 3110

2160

WFJCC & Floudplain preservation has the
DRWY A opporiunity if implemented to
SEGMENTS  |preserve the ratural floodplain that
MO, OF can enhance the open space
MESA RIDGE

PRIWY

WFJCC Cpportunities for vegatative
NO. OF and visual enb2ncement of
FONTAINE drainageway is limited by the
BLVD naturally narrow drainageways

segments

X

[Floodpiain presservation in these
[segments does not address the signif-

Ad; Low initial cost of improvements DAd: Large area within 100-year flocdplair

not addresssed by this concept.

fcant areas within the exisitng flood-
plain especially south of the basin

has positive benefits to the existing

[segments.

en combined with preservation of the
loodplain as open space, this concept

wetland and riparian resources in these

Ad: Reduces the need for mitigation along
thass segments with regerd te permitting
of the preposed tormwater facilities

Ad: Low initizl cost

WFJCC 8

|Planting along new ehannel could

DRWY A enhznce the drainageway as open
SEGMENTS  [space. No vegetation now exists.
501D, 3110

2160

WFJCC & Naturalness of existing drainage-
DRWY A way could be viewed as a de-
SEGMENTS  |gradation

NQ, OF

MESA RIDGE

PREWY

WRICC Naturainess of existing drainage-
NO OF way could be viewed as a de-
FONTAINE gradation

BLVD

ments will require that a channel be
onsiructed

Deveicpment of fand adjacent to these s Ad; Greatly reduces extent of 100-year

fioodplain within these segments and
offsite from the basin

Ad: Reduces width of drainageway com-
pared to the 100-year floodplain widths

Ad: Reduces width of drainageway compd
100-year Hloodplain widths

DAd: Land acquisition wilt be required
through area downstream of Marksbeffel
Road

DAd: Motlerate to high inilial costs and

would cause disturhbance to wettand and
lipariah areas that would not have te be

mitigated for,

DAd: Moderate to high initial costs




Evaluation of Conceptual Alternatives

Parameter Flood Contral
Impact educed Hazard
Reach

No change

Disturbance

Environmental

Limited or
Ne impact

Mitigation
required

Reduced
effort

Qperations and Maintenzrce

Increased
effort

WFJCCE&  [Implementation of onsite
DRWY A [detention would have ne
SEGMENTS jleffect upon reducing ex-

5010, 3110  ]|isting 100-year flocdplain
2160 jwidths
WRICC & implementation of onsite

DRWY A detentian would hava no

SEGMENTS |leffect upon reducing ex-

NO, OF isting 100-year floodplain
MESA RIDGH[widths

PRIWY

WF.ICC Implementation of onsite
NO, OF j[detention would have no

FOMNTAINE  |leffect upon reducing ex-

BLVD isting 100-year floodplain

widths

vear floodplain are not bane-
fittad by this allernative w/o
channelization

Residential and commercial
property not Impacted by

Residential and commercial
property not impacted by

property impacted by the 100-

the 100-year event at this time,

the 100-year event at this time.

Disturbance wetland &
tiparian areas could result
from the construction of
emabankments for the on-
stream detention basins

Limitad area of welland
or riparian area exist

in these segmenis

Limited area of wetland
of tiparian area exist

In these segments

Mitigation would be required
within detention basin hottom
for onstrearn sites

Mitigatian would be required
within detantion basin battom
far onstream sites

Increase maintenance com-
pzred to regional detention

Ingrease maintenance com-
pared o reglonal datention

Increase maintenance com-
pared fo regional datention

WFJCC & malemen of ensite
DRWY A efention would have no
SEGMENTS |effect upon reducing ex-

[y

iz} and commercial

year floodplain are not bene-

property impacied by the 100-

Disturbance of wettand &
riparian areas could result
from the construction of

pare

Lower maintenance eam-

concept

d to onsite detention

S010, 310 |isting 100-year flcodplain  |fitted by this altemative wio emkankments for the on-
2180 idths channelization stream detention basins
WFJICC R mplementation of onsite  |Residential and commercial  |Disturbance of watiand and Nitigation would be required |Lower maintenance com-
DRWY A stention would have no propetty not impacied by riparian areas could result Iwherever the construction pared to onsite detention
SEGMENTS [jeffect upon fedusing ax- the 100-year evant at this tirme, |from the construstion of altered or eiiminated wetland |concept
NO, OF isting 100-year Hoodptain embankments for the on- habitat
MESA RIDGHwidtks stream detention basins
PRKWY
WERJCC etention would have no Residential and commercial Limited impasts due to Lower maintenance com-
NC OF #fect upan redveing ex. property not impacted by absence of watland areas pared to onsite detention
FONTAINE  flisting 100-year floodplain  [the 100-year avent at this time, in these segments. concept
BLVD idths
Parameter Open Space/Aesthetics Implementation Comments |Relative
Advantages/Disadvantages of
Impact Enhancement or Ne change Low Moderate High Alternative Concept
Degradation Feasibility Feasibitity Feasibility
Reach

WFJCC &

Limited enhancement of ex- ﬁnsite delention areas could be used o [Ad: May work best in a phased de- JDAd: Hydrologic impact of onsite detention
DRWY A isting wetlands would result foreate new wetfand areas if site conditions |velopment scenario compared to (s potentially not as effective as regional
SEGMENTS from this concept jare there to create a wetland/riparian ragional concept detention concept
3010, 3190 resource Lower initial costs Private malntenance agreements would he
2160 required
WFJCC & Limited enhancement of ex- X LDnsite delention areas could be usedto  |Ad: May work bestin a phased de- |DAd: Hydrologic impact of ansite detention is
DRWY A isting wetlands would result ]as mitigation sites for wetland or riparian  {velopment scenario compared to potentially not a5 effective as regiona! detention
SEGMENTS from this concept resourcas disturbed by channelization of  |regional concept concept
NO, OF drainageway Lower initial costs Private maintenance agreements would be
MESA RIDGE required
PRKWY
WFJCC Limited eshancement of ex- X Numerous small dralnageways in this por- |Ad: May work best in a phased de- [DAd: This concept conflicts with the Colorado
NO, OF isting wetlands would result tion cf the basin would create the need fer velopment scenario compared te Centre master drainage plan approved by the
FONTAINE from this concept humercus onsite detention basing regional concept City of Colorado Springs
BLVD Lower initfal cosls

WFJCC & Offstrearn basins could be X Dedication of Jand could be achipveq Ad: Fewer sites, less maintenance |DAd: Phasing of delention basin construction
DRWY A used to expand the wetland hrough development process cempared to onsite detention con-  |could hinder implementation and administration
SEGMENTS resources to areas off of the cept. Conforms with Cross Creek  lof system by local governments

510, 3110 main drainageway MOCP

2160

WFJCC & Cffstrearn basins could be X Dedication of fand could be achieved Ad: Fewer sites, less maintenanoe |DAd: Phasing of detention basin construction
ORWY A 1rsed to expand the wetfand 'Lhrnugh development process compared to onsite detenlion could hinder implamantation and administration
SEGMENTS resources tg areas off of the concept of syslem by lacal govemments

NC, CF mai drainageway

MESA RIDGE

PREKWY

WFJCC Natural detention area now exists north of |Ad: Fewer sites, less maintenance |DAd: Phasing of detention basin construction
NO OF X Fontaine Boulevard compared to onsite detention could hinder implernentation and administration
FONTAINE concapt. Conforms with Colorado  of system by local governments

BLVD Centre MDDP




Evaluation of Conceptual Alternatives

Parameter Flood Control Environmental Operations and Maintenance
impact Reduced Hazard No change Disturbance Limnited or Mitigation Reduced Increasad

No impact requirad effort effort
Reach

WFJCC & fmplementation of onsite Limited area of wetland

Increase maintenance com-

DRWY A etention would have no property impacted by the 100- of riparian area exist pared to regional detention
SEGMENTS [leffect upon redusing ex- year floodplain are not bene- in these segmants

5010, 3110 |fisting 100-year flocdplain  [fitted by this altemative wio

2160 witdths channelization

WFICC &  |limplementation of onsite  |Resfdential and commercial | Disturbance wetland & Mitigatior would be required Increase maintenance com-
DRWY A [detention would have no progerty not impacted by riparian areas could result within detention basin battomn pared to regional detention
SEGMENTS |[effect upon reducing ex- the 100-year event af this time. |from the construgtion of for cnstream sites

NO, OF isting 100-year floodplain emabankments for the on-

MESA RIDGH|widths stream detention hasins

PRKWY

WFJCC Implementation of onsite Res|dential and commercial Limited zrea of wetland | Mitigation wauld be required Increase maintenance com-
NO. OF detention would have no property not impacted by of tizarian area exist within detention basin bettom pared to regional detention
FONTAINE  ||effect upon reducing ex- the 100-ysar event at this time. in thess aegments far onstream sites

BLVD isting 100~vear floodplain

[widths

WERJICC & mptemenlaﬁon of onsite dential and commerciat Disturbance of wetland & Lowar maintenance come.

DRWY A [detention would have no properly impacted by the 100- |riparian areas could result pared to ensite detention

SEGMENTS |fsffect upon reducing ex- year fioodplain are not bene-  {from the construction of consept

5010, 3110 |fisting 100-year flocdplain  |fitted by ihis alternative wio embankments far the on.

2160 Hwidths channelization stream detention basins

WFICC &  |imalementation of onsite ' |Residential and commercial Disturbance of wetland and Miiigation wolid be required |Lower mzintenance com-

DRWY A detention would have no proparty not impacted by riparian areas could result wherever the construction pared to onsita datention

SEGMENTS [leffect upon reducing ex- the 100-year event at this time. [from the construction of altered or eliminated wetland fconcept

NO, OF isting 10C-year floadplain embankrments for the on- habitat

MESA RIDGHwidths stream detention basins

PREWY
WFRJCC detention would have no Residential and commergial Limited impacts due to Lower maintenansce com-

NO OF eifect upon reducing ex- property not impacted by absence of wetland areas pared o onsite detention

FONTAINE |fisting 1G0-year floodplain  [the 10D-year avent at this time, in these segments. cancept

BLVD idths

Parameter Cpen SpacefAesthetics Irnplernentation Comiments Relative

Advantages/Disadvantages of
Impact, Enhancement or No change Low Moderate High Altemative Concept
Degradaticn Foasibility Feasibility Feasibility
Reach

WFICC &

Lirited enhancement of ax- Onsite detention areas could be used tc  |Ad; May work bast in a phased de- |DAd: Hydrologic impact of angite detention
DRWY A isting wetlands would resuit Jjcreate new wetland areas if site conditions |velopment scenario compared te  [is potentially not as effective as regicnal
SEGMENTS from this concept are there to create a wetland/riparian regiohal concept detention coneept
5010, 3110 resource Lower initial costs Private maintehance agreements wouid be
2160 required
WFJCC & Limited enkancement of ex- X Cnsite detentioh areas could be used to | Ad: May work best in 5 phased de- {DAd: Hydrolegic impact of onsite detention is
DRVWY A isting wetlands would result 35 mitigation sites for wetland or riparian  |veleprrent scenario compared to potentially hot as effective as regional detention
SEGMENTS fromn this concept resources disturbed by channelization of ~ [regional concept consept
NO, OF rainageway Lower initial costs Private maintenance agresments woukl be
MESA RIDGE required
PREWY
WFJCC Limited enhancerment of ex X Numercus small trainageways in this por- [Ad: May work best in a phased de- |Dad: This concept conflicts with the Colorade
NQ. OF isting weilands would resuit [ion of the basin would create the nesd for velopment scenario compared to Centre master draihage plan approved by the
FONTAINE from this congept hurmerous onsite detention basing regianal concept City of Colorado Springs
BLVD Lower initial costs

WFRJCC & Gffstream basins could be X Dedication of land could be achieved Ad: Fewer sites, less maintenance [DAd: Phasing of detention basin construction
DRWY A used to expand the wetland through development process compared o ensite detention con-  |could hinder implementation and administration
SEGMENTS resources to areas off of the cepl. Conforms with Cross Cresk | of system by local governments

5010, 3110 main drainageway MDDP

2160

WFJCC % Offstream basins could be X Cedieation of land could be achieved Ad: Fewer sites, less maintenance {DAd: Phasing of detention basin construction
DRWY A used fo expand the wetland through devalopment process compared to onsite detention cou'd hinder implementation and administration
SEGMENTS resources to areas off of the concept of system by local govemmants

NO, COF main drainageway

MESA RIDGE

PREWY

WFJCC

Natura! detention area now exists north of |Ad; Fewer sites, less maintekance |DAd: Phasing of datention basin construction
NO OF X Fentaine Soulevard compared to ensite detention could hinder impiementation and administration
FONTAINE concept. Conforing with Colorado | of system by local governments

BLVD Centre MDDP




Evaluation of Cencepiual Alternatives

Parameter Flood Contral
Impagt Reduced Hazard
Reach

Enviranmental Operations and Maintenance
Mo change Disturbance Lirnited or Mitigation Reduced Increased
No Impact required effort affert

WFJCC 3 Residential and commercial Limited area of wetiand Unlined banks increase annual
DRWY A property impacted by the 100- or riparian area exist annual maintenance respensibility
SEGMENTS year floodplain are not bane- In thesa segments as flows Increase in duration
5010, 3110 fitted by this altemative anhd frequency

2150

WFJCC & Residantial and tommercial This concapt works well  |Limited mitigation with this Uniined banks increase annual
DRWY A property not impacted by for the segmants that have |concept annual maintenance responsibility
SEGMENTS the 100-year event at this ime. significant wetland and as flows Increase in duration

NO, OF riparioan resources and frequency

MESA RIDGH

PREWY

WFRJCC Residential and commercial Limited area of wetland Unlined banks increase anaua|
NC. QF property not impacted by or Hparian area exist annual maihtenance respansibility
FONTAINE the 100-year event at this time. in these segments as flows increase In duration
BLVD and fraguency

WFJICC & Chanrelization of 100-year Limited habitat now More maintenance of linings waull
DRWY A low in thege segments would exists along drain- result with this alternative
SEGMENTS Hoenefft developed properies agaway,
5010, 3110 |jmlong Marksheffel Road, seuth
2160 of the basin
WFJCC & Litie change in floodplain widthd Construction of channel Mitigation would be required More maintenance of linings would
DRWY A would result from channelizing linings will disturb existing wheraver the channelization result with this alternative
SEGMENTS in these segments wetland and tiparian re- altered or eliminated wetland
NQ, OF Resfdential and commerciat saurce habitat
MESA RIDGH property not impacted by
PRIKWY the 10C-year evant at this tima.
WFJCC Residential and commergial Limited impacts dus to Mitigation would be required More maintenance of linings would
NO OF preperty not impacted by absence of wetland arpas Jwherever the channelization result with this alternative
FONTAINE the 100-year event at this tims. in these segments. altersd or eliminated wetland
BLVD habitat
Paramzter Open Space/Aesthetics Implementaticn Comments IRelative
Advantages/Disadvantages of

Impact Enhancement or No change Low Moderate High Alternative Concept

Degradation Feasibility Feasibility Feasihility
Reach

WFJCC & Peorly defined drainageway ] b3

DRWY A inthese segments the enhance-

SEGMENTS ment opperunities in these

5010, 3110 segrments

2160

WFJCC & Floodplain preservation has the X
DRWY A opportunity if implemented to

SEGMENTS  [preserve the natural fleodplain that

NO, OF can enhance the open space

MESA RIDGE

PREWY

WFJICC Oppertunities for vegetative X
NQ. OF and visual enhancement of

FONTAINE drainageway is limited by the

BLVD naturafly narrow drainageways

Floodplain presservation in these Ad: Lew initiai cost of improvemeants DAd: Large area within 100-y=ar floodplair
egments does not address the signifi. not addresssed by this concept,
nt areas within the exisitng fload-
plzin especially south of the basin

|{¥When combined with presenvation of the fAd: Reduces the need for mitigation along
loodplain as open space, this concept  |these segrments with regard to permitting

Eas positive benefits to the existing of the proposed tormwater facilities

etfand and riparfan rescurces in these

segments,

Ad: Low initial cost

WEICCE

5010, 3110
2180
WFJCC & Naturalness of existing drainage- X
DRWY A way could be viewed as a de-
SEGMENTS  |gradation
NO, OF
MESA RIDGE
PREwWY
X
WFJCC Naturalness of existing drainage-
NO OF way could be viewed as ade-

FONTAINE gradation
BLVD

Planting along new channel could
DRWY A enhance the drainageway as cpen
SEGMENTS  [space. Mo vegetation now exists.

ES Develapment of land adjacent io these 58 Ad: Greatly reduces extent of | 00-year DAd: Land acquisition will be required
ments will reguire that & channel be floodplain within these segments and through area downstream of Marksheffel
constructed offsite fram the basin Road

Ad: Reduces width of drainageway com- |DAd: Moderate to high initial costs and

pared to the 100-year floodplain widths  |would cause disturbance to wetland and
riparian areas that would not have to be
mitigated for.

Ad: Reduces width of drainageway compd Dad: Moderata (o high initial costs
100-year floodplain widths




