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DA MON HRMN

0500
0503
0506
0509
0512
0515
0518
0521
0524
0527
0530
0533
0536
0539
0542
0545
0548
0551
0554
0557
0600
0603
0606
0609
0612
0615
g618
0621
0624
0627
0630
0633
0636
0639
0642
0645
0648
0651
0654
0657
0700
0703
0706
0709
0712
0715
0718
0721
0724
0727
0730
0733
0736
Q739
Q742
0745
0748
0751
0754
0757
0800
0803
0806

101
102
103
104
108
106
107
108
109
110
111
112
113
114
115
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
148
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

OUTFLOW STORAGE

NW—+-OO0OO0OO0OGQOODOOO oo
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[ = T = S

DA MON HRMN

1000
1003
1006
1009
1012
1015
1018
1021

1024
1027
1030
1033
1036
1039
1042
1045
1048
1051

1054
1057
1100
1103
1106
1109
1112
1115
1118
121

1124
1127
1130
1133
1136
1139
1142
1145
1148
1151

1154
1157
1200
1203
1206
1209
1212
1215
1218
1221

1224
1227
1230
1233
1236
1239
1242
1245
1248
1251

1254
1257
1300
1303
1306

ORD

201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
261
252
253
254
255
256
257
258
259
260
261
262
263

OUTFLOW STORAGE

1

P

i

22/2002



1 0309
1 0312
1 0315
1 0318
1 0321
1 0324
1 0327
1 0330
1 0333
1 0336
1 0339
1 0342
1 0345
1 0348
1 0351
1 0354
1 03s7
1 0400
1 0403
1 c406
1 0409
1 0412
1 0415
1 0418
1 0421
1 0424
1 0427
1 0430
1 0433
1 0436
1 0439
1 0442
1 0445
1 0448
1 0451
1 0454
1 0457

PEAK FLOW
(CFS)

90.

PEAK STORAGE

(AC-FT)
5.

PEAK STAGE

(FEET)
80.19

KAk EAk Arw

702 KK

705 KO

100

TIME

(HR)
7.05

TIME

(HR)
7.10

kxR EkAE kAW

LR R R &R R EEY
.
*  AP-D24
.

LR EEE LT

Q.0 72.0 ~ 1 0809
c.o 72.0 * 1 cg12
0.0 72.0 * 1 0815
0.0 72.0 ~ 1 cs1s
Q.0 72.0 * 1 0821
0.0 72.0 * 1 0824
0.0 72.0 * A1 oaz7
0.0 72.0 *~ 1 0830
0.0 72.0 * 1 0833
0.0 72.0 * 1 0836
0.0 72.0 * 1 0839
0.0 72.0 * 1 0842
0.0 72,0 * 1 0845
0.0 72.0 * 1 0848
g.0 72.0 *~ 1 0851
c.o0 72,0 * 1 0854
0.0 72.0 * 1 0857
0.0 72.0 * 1 0900
0.0 72.0 * 1 0903
0.0 72.0 * 1 0806
0.0 72.0 * 1 0809
0.0 72.0 * 1 0912
0.0 72,0 * 1 0915
0.0 72.0 * 1 0918
0.0 72.0 * 1 0921
0.0 72.0 * 1 0924
0.0 72.0 * 1 0927
0.0 72.0 * 1 0930
0.0 72.0 * 1 0933
0.0 72.0 * 1 0936
0.0 72.0 * 1 0939
0.0 72.0 * 1 0942
0.0 72.0 * 1 0945
0.0 72.0 * 4 0948
0.0 72.0 * 1 0951
0.0 72,0 * 1 0954
0.0 72.0 * 1 0957

164
165
166
167
168
169
170
171
172
173
174
175

MAXIMUM AVERAGE FLOW

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

74. 42, 42,

(INCHES) 0.593 .835 0.835

(AC-FT}) 37. 51. 51.
MAXIMUM AVERAGE STORAGE

6-HR 24-HR 72-HR

S. 3. 3.
MAXIMUM AVERAGE STAGE

6-HR 24-HR 72-HR

79.85 76.69 76.69

CUMULATIVE AREA = 1.16 SQ MI

% w

*h

»

*

*xex

TRE AWK AAK AN K AEN kA wan

OQUTPUT CONTROL VARIABLES

100 YEAR DEVELOPED

IPANT
IPLOT
QSCAL

1 PRINT CONTROL
1 PLOT CONTROL

G on o nn wn

dhbabsbOO OGO LU IS T I T T T )

14.95-HR

42.
0.835
51,
14.95-HR

3.

14.95-HA

76.69

KRk AKHK AR XX E kA K ANE kW

0. HYDROGRAPH PLQOT SCALE

t.!itttittttttttttttttt.t'tﬁ'tﬁntﬂ"’!tittlt'tta.ttt’atttﬁﬂit!!tt'tt't'tt.t.
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0 1309 264 61
00 1312 265 61
00 1 1315 266 60
0001 1318 267 60
0t 1321 268 60
00 1 1324 269 60
.9 * 1 1327 270 60
9 1 1330 271 60
90 1 1333 272 60
9 1 1336 273 59
g 1 1339 274 59
9% 1 1342 275 59
.9 1 1345 2786 59
.8 * 1 1348 277 59
.8 * 1 1351 278 58
.8 * 1 1354 279 59
.8 * 1 1357 280 59
.8 * 1 1400 281 58
.8 * 1 1403 282 58
.8 * 1 1406 283 58
.8 * 1 1409 284 58
.8 1 1412 285 58
.8 * 1415 286 &8
.8 * 1 1418 287 58
.8 * 1 1421 288 57
.8 * 1 1424 289 57
71 1427 290 57
T 1 1430 291 57
71 1433 292 57
T 1436 293 56
T 1439 294 56
P 1442 295 56
70 A 1445 296 56
YA | 1448 297 56
71 1451 298 55
7 1454 299 55
7 1457 300 S5

AAx AAR AKX XA H KXk KAK ARk kAR

AAkk A EK HAX K Ak

10/22/2002

o



706 HC

HYDROGRAPH COMBINATION

BEGIN CALCULATIONS IN THE NORTH TRIBUTARY WATERSHED

LR E
ttt*tﬁlittttt'tﬁ!ﬁttttt*tttﬁ*ﬁklt*ﬁ!ﬁttttttkttt't*tii*tttﬁtﬂltttiﬂﬁih

ICOMP

2 NUMBER OF HYDROGRAPHS TO COMBINE

*

AR KK R AR AR AN R R RN AR AR AR AR AR AR ANk A dx
AAENEN XXX AN AR RN AN R R R ANk Rk kK
ARAEK LA RAN R R RN KR AN RN R R AR AR ANk Rk ko ko
AR AL LSS 22 TR P
*x

HYDROGRAPH AT STATION

AP-D24

SUM OF 2 HYDROGRAPHS

AR R AR I hh NI AR R RARKRA A RN R R AN R Ak &
AR RS EEEE R LR EE R B R R g S NP
LR AR SRS LRSS R R R R R R R R SRy
LA E R E SR B R R R ey

DA MON HRMN

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1
9
1
1
1
1
1
1
9
1
1
1
1
1
1
1
1
1
1
1
1
1
1
9
1
1
1
1
1
1
1
1
1
1
1
1
1

100 YEAR DEVELOPED

0000
0003
0006
0009
0012
0015
cots
0021
0024
0027
0030
0033

0036

0039
0042
0045
0048
0051
0054
0057
0100
0103
0106
0109
0112
0115
0118
o121
0124
0127
0130
0133
0136
0139
0142
0145
0148
0151
0154
0157
0200
0203
0206
0209
0212
0215
o218
0221
c224
0227
0230
0233
0236
0239
0242
245
0248
0251
0254
0257

ORD

CONOOOBEWN =

FLOW

o}
0
Q
0
¢
0
0
0
0
¢}
0
0
0
0
0
o]
o]
Q
0
0
0
0
o]
0
0
[¢]
(o}
0
o]
0.
0.
0
0
0
0
0
0
0
0
0
Q
0
0
0
o]
6]
0
0
0
0
0
0
Q
0
0
0
0
0
0
0

*

*
*
*
*
*
-
*
*
L]
»
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
=
*
*
>
*
*
*
*
»*
*
*
*
*
*
*
*
*
*
-
*
*
*
*
*

*
*
-
*

*
*
-
-
*
*
*

*

DA MON HRMN

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
4
1
1
1
1
1
1
1

0345
0348
0351
0354
0357
0400
0403
0406
0409
0412
0415
0418
0421

0424
0427
0430
0433
0436
0439
0442
0445
0448
0451

0454
0457
0500
0503
Q0506
0509
0512
0515
0318
0521

0524
0527
0530
0533
0536
0539
0542
0545
0548
0551

0554
0557
0600
0603
0606
06Q9
0612
0615
0618
o621t

0624
0627
0630
0633
0636
0639
0642

ORD

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

FLOW

458.

Page
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DA MON HRMN

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
4
1
1
1
1
1
1
1
1
1
1
1
1
1
9
1
1
9
1
1
1
1
1
1
1
1
1
1
1
1

0730
0733
0736
0739
0742
0745
0748
0751
0754
0757
0800
0803
0806
0809
0812
0815
0818
o821
0824
o827
0830
0833
0836
0839
0842
0845
0848
0851
0854
0857
0900
0903
0906
0909
0912
0915
0918
0921
0924
0927
0930
0933
0936
0939
0942
0945
0948
0951
0954
0857
1000
1003
1006
1009
1012
1015
1018
1021
1024
1027

ORD

151
182
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
168
170
171
172
173
174
175
176
177
178
179
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
206
207
208
209
210

FLOW

243.
238,
234,
230.
226.
222.
216.
210.
205,
201,
197,
193,
189,
186.
182,
179.
175,
172,
168,
165.
161,
158.
165,
153.
151,
148,
146.
144,
142,
141,
139.
137.
136.
134,
133.
132.
131,
129.
128.
127.
126.
125.
124,
124,
123.
122.
121.
120.
120.
119.
118,
118.
117,
116.
115.
115,
114.
113.
112,
111,

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
-
-
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

DA MON HRMN

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
9
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1
1
1
1
1
1

1115
1118
121

1124
1127
1130
1133
1136
1139
1142
1145
1148
1151

1154
1157
1200
1203
1206
1209
1212
1215
1218
1221

1224
1227
1230
1233
1236
1239
1242
1245
1248
1251

1254
1257
1300
1303
1306
1309
1312
1315
1318
1321

1324
1327
1330
1333
1336
1339
1342
1345
1348
1351

1354
1357
1400
1403
1406
1409
1412

ORD

226
227
228
229
230
231
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
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
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R T S A

(CFS)

AR HAK Akk

734

738

739

740

741

742

0300
0303
0306
0308
0312
0315
0318
0321
0324
03z7
0330
Q333
0336
0339
0342

630.

KK

KO

RS

sV

SE

sQ

[+)]
@
O0O0OOCO0OO0DOODOOOOCOOO

TIME
(HR)
(CFs)
6.40
{ INCHES)
(AC-FT)

L A I

196.
1.529
97.

CUMULATIVE AREA =

AR R AN N A kR

»
-
*

*

RR-OFG *

*

LA R R R R Ry

OUTPUT CONTROL VARIABLES

IPANT
IPLOT
QSCAL

1
1
0.

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

NSTPS

ITYP

RSVAIC

X
STORAGE
ELEVATION

DISCHARGE

1

0.00

427, * 1 1030
395. * 1 1033
367. * 1 1036
346. * 1 1039
327 * 1 1042
316 * 1 1045
306. * 1 1048
295 * 1 1051
285, * 1 1054
276. > 1 1057
268 * 1 1100
261, * 1 1103
256. * 1 1106
252 * 1 1109
247 * 1 1112

MAXIMUM AVERAGE FLOW

24-HR

95,
1.841
117.

1.19 SQ MI

PRINT CONTROL
PLOT CONTROL

72-HR 14.95-HR
85. 95,
1.841 1.841
117. 117,

HYDROGRAPH PLOT SCALE

NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONOITION

INITIAL CONDIT

ICN

0.00 WORKING A AND D COEFFICIENT

0.0

60.00

0.1 0.

3 0.7 1.4

61.00 62.00 64.00 66.00

1.

1. 2. 2.

*x ok

110.

2.2 3.2

68.00 70.00

24,

33.

e b e ek e ek e

72.00

40.

74.00

46.

FAE KA E HhE KRH NAN KKK kKK AKX KRN Rk KRR NAE kA HEK AEH hwk KAE KK Rk EKK RNk R kNK RKN kKK ANA A kkk AA A w A w AR kAR

ﬁiﬁtttttttﬂﬁtttﬁtk*ttuttt*ititﬁituﬁtﬁit*tt*ttﬁi*ﬁttatttn‘tnttt"tti*tit!'tti*ﬁttﬁ*th**.ﬁ'ttt't'*ﬁﬁ*tﬁkhtﬁﬁ!ﬁ.ﬂt-ti’q’ﬁ’tttt--ﬁttt”

HYDROGRAPH AT STATION

RR-DFG

ﬁitt*’t.attttttttt'ttttttﬂtttt*ﬁi.t't*t*ttt**ﬁiﬁtQtlt't.ﬂﬁ*itti'ﬁ**ﬂﬂt*tttﬁxﬁtﬂttttkt'tﬁttt**tttitﬂ'ttti’ﬂﬁttﬁttitwttulutt-'t!*t".

DA MON HRMN ORD

e S SO

0000
0003
0006
0009
0012
0018
0018
0021

1
2
3
4
S
6
7
8

OUTFLOW STORAGE

OCooooooo

100 YEAR DEVELOPED

el eNeNelNoNolole)
[cRsHeoNsNeNeNeole]

STAG

Oocooocooo

£

-

* DA MON HRMN
*

0500
0503
0506
0509
0512
0515
0518
0521

* oA % o x ox ox

— et et o e o

ORD OUTFLOW STORAGE

101
102
103
104
105
106
107
108

Coocoocooo
Cooococooco
[seNeololNolNolNole)
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STAGE

[al=NeNeNoNolalo)

*

* DA MON HRMN
1000
1003
1006
1009
1012
1015
1018
1021

* x % X o % w &

P ST

ORD

201
202
203
204
205
206
207
208

QUTFLOW STORAGE STAGE

i I T S

B e SO

PR N N N N NS
[} 04}
[, 30+ 9
LLLLLL L
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1
1
1
1
1
1
1
y
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

100 YEAR DEVELOPED

0024
co27
0030

' 0033

c036
0039
0042
0045
0048
0051
0054
Q057
0100
0103
0106
0109
0112
0115
0118
o121
0124
0127
0130
0133
0136
0139
0142
0145
0148
0151
0154
0157
o200
0203
0206
0209
0212
0215
0218
0221
0224
0227
0230
0233
0236
0239
0242
0245
0248
0251
0254
0257
0300
0303
0306
0309
0312
0315
0318
0321
0324
0327
0330
0333
0336
0339
0342
0345
0348
0351
0354
0357
0400
0403
0406
0409
0412

0524
0527
0530
0533
0536
0539
0542
0545
0548
0551
0554
0557
0600
0603
0606
0609
0612
0615
0618
0621
0624
0627
0630
0633
0636
0639
0642
0645
0648
0651
0654
0657
0700
0703
0706
0709
0712
0715
0718
0721
0724
0727
0730
0733
0736
0739
0742
0745
0748
0751
0754
Q757
0800
0803
0806
0809
0812
0815
0818
0821
0824
o827
0830
0833
0836
0839
o842
0845
0848
0851
0854
0857
0300
0903
0906
0909
0912

109
110
111
112
113
114
115
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131

132
133
134
135
136
137
138
139
140
141

142
143
144
145
146
147
148
149
150
151

152
183
154
155
156
157
158
159
160
161

162
163
164
165
166
167
168
169
170
171

172
173
174
175
176
177
178
179
180
181

182
183
184
185

MO~ —~0000COO

Snwmmmmmmmm\lw\lmm
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PO UN VUL LE R DAL L LR A A ALNONN - ~0000000000
O - NL AU NP PO O~ NVWWUNOND NN NN NN 0000

ﬂﬂ—-‘—‘-—h—&_‘—‘_‘—A-‘—A—A-—A—A_AAA—A—A.—A—A—L—L-‘—A—Q_‘NNMNMN'\)NNMNNNN

UIUIUI(.nU'!U\UlUIUlUlU’!U\C\O’)OIO)O)\J\I\l\lﬂ)O)ZD(OZOCD‘OO—*—‘I\)ULJA(DO)\INGJ(D

1024
1027
1030
1033
1036
1039
1042
1045
1048
1051
1054
1057
1100
1103
1106
1109
t112
1115
1118
1121
1124
1127
1130
1133
1136
1139
1142
1145
1148
1151
1154
1157
1200
1203
1206
1209
1212
1215
1218
1221
1224
1227
1230
1233
1236
1239
1242
1245
1248
1251
1254
1257
1300
1303
1306
1309
1312
1315
1318
1321
1324
1327
1330
1333
1336
1339
1342
1345
1348
1351
1354
1357
1400
1403
1406
1409
1412

209
210
211
212
213
214
218
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
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
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
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1 0415 86 0. 0.0 60.0 * 1 0915 186 5. 1.5  66.2 * 1 1415 286 3. 1.4 85.0
1 0418 87 o. 0.0 60.0 * 1 0918 187 5. 1.5 86.2 * 1 1418 287 3. 1.4 &6.0
1 0421 88 0. 0.0  60.0 * 1 0921 188 4. 1.4 86.2 * 1 1421 288 2. 1.4 s6.0
1 0424 89 0. 0.0  60.0 * 1 0924 189 4. 1.4 66.2 * 1 1424 289 2. 1.4  6s.0
1 0427 90 0. 0.0 60,0 * 1 0927 190 4. 1.4 66.2 * 1 1427 290 2. 1.4 660
1 0430 91 0. 0.0 60.0 * 1 0930 191 4. 1.4 86.2 * 1 1430 291 2. 1.4  &6.0
1 0433 92 0. 0.0 60.0 * 1 0933 192 4. 1.4  66.2 * 1 1433 292 2. 1.4 66.0
1 0436 93 0. 0.0 60.0 * 1 0936 193 4. 1.4 66.2 * 1 1436 293 2. 1.4  66.0
1 0439 94 0. 0.0 60.0 * 1 0939 194 4, 1.4 66.2 * 1 1439 294 2. 1.4 66.0
1 0442 95 0. 0.0  60.0 * 1 0942 195 4. 1.4  66.2 * 1 1442 295 2. 1.4 66.0
1 0445 96 0. 0.0  60.0 * 1 0945 196 4, 1.4  66.2 * 1 1445 296 2. 1.4  66.0
1 0448 97 0. 0.0  60.0 * 1 0948 197 4, 1.4  66.2 * 1 1448 297 2. 1.4 66.0
1 0451 98 0. 0.0  60.0 * 1 0951 198 4, 1.4 66.2 ¢ 1 1451 298 2. 1.4 66.0
1 0454 99 0. 0.0  60.0 * 1 0954 199 4. 1.4  86.2 * 1 1454 299 2. 1.4  66.0
1 0457 100 0. 0.0  60.0 * 1 0957 200 4, 1.4  66.2 * 1 1457 300 2. 1.4  86.0
* -
*tﬁtttiﬁ.kﬁi.t**!il*'ﬁi*iﬁ'*t'iﬁﬁi'****k'ﬁﬁ*'*"'t.'*.ttttﬁ'ﬁ*ﬁ.i‘ﬁﬁi**ﬁtiittiit’litﬁtﬁﬁ'*l***ii‘ﬂ't'tﬁ*&**ﬁtiiQ'ﬁ'!"ﬁﬁﬂﬁt*ﬁ't*tﬁt*it.
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HA 24-HR 72-HR 14.95-HR
(CFS) (HR)
(CFS)
41. 6.35 14, 6. 6. 6.
(INCHES) 1.661 1.831 1.831 1.831
(AC-FT) 7. 8. 8. g.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 14.95-HR
(AC-FT) (HR)
4. 6.35 2. 1. 1. 1.
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 14.95-HR
(FEET) (HR)
72.16 6.35 67.46 64.27 64.27 64,27
CUMULATIVE AREA =  0.08 SQ MI
100 YEAR DEVELQPED Page 47 10/22/2002



OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

3 COMBINED AT

RCUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

100 YEAR DEVELOPED

STATION

SB-D1

RT-58D1

8$8-D2

AP-D1

$8-D3

AP -DDA

RR-DFA

RT-APDFA

SB-06

AP-D2

RT-APD2

§8-D7

SB-D4

SB-DS

AP-DFB

RR-DFB

RT-APDFB

AP-D3

RT-APD3

SB-D8

AP-OFC

RR-DFC

100 Year, 24 Hour, Developed Condition
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
FLOW PEAK AREA
6-HOUR 24-HOUR 72-HOUR
72. 6.25 12, 5. 5. 0.09
72. 6.30 12. 5. 5. 0.09
72. 6.10 8. 4. 4, 0.06
127. 6.20 20. 9. 9. 0.14
40. 6.15 5. 2. 2, 0.03
165. 6.15 25, 11, 11. 0.17
65. 6.60 25. 1. 11, 0.17
65. 6.65 25, 11. 11, 0.17
86. 6.05 9. 4, 4. 0.04
131. 6.05 34. 15. 15. 0.21
130. 6.10 34. 15. 15. 0.21
157. 6.05 17. 7. 7. 0.07
56. 6.15 7. 3. 3. 0.05
47. 6.10 6. 2. 2. 0.03
103. 6.15 12. 6. 6. 0.08
57. 6.35 12. 6. 6. 0.08
57. 6.35 12. 6. 6. 0.08
330. 6.05 63. 28. 28, 0.36
329. 6.10 63. 28. 28. 0.36
208, 6.00 22. 9. 9. 0.06
524. 6.05 84. 37. 37. 0.42
86. 7.30 74. 37. 37. 0.42
Page 48

MAXIMUM
STAGE

63.22

25.45

65.48

TIME OF
MAX STAGE

6.60

6.35

7.30
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ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

100 YEAR DEVELOPED

RT-DFC

$8-09A

AP-D4

RT-APD4

$B-D9

AP-D4a

RT-APD4a

S$B-D15

AP -D4b

RT-APD4b

$8-D10

RT-SBD10

$B-D11

58-D12

RT-8BD12

AP-D5

RT-APDS

SB-013

AP-D6

RT-APD6

SB-D14

RT-SBO14

AP-07

RT-APD7

SB-017

86.

30.

102.

101.

37.

139.

139.

75.

211,

210.

27.

27.

81,

31.

31,

133.

132.

323.

320.

49,

49,

567.

562.

25.

.35

.15

.10

.20

.25

.15

.20

.00

.05

.05

.05

.05

.05

.08

.00

74,

78.

78.

82,

82.

90.

90.

10.

17.

23.

40.

40,

134.

134.

Page 49

37,

a8.

38,

40,

40.

a4,

44,

10.

64,

64.

37.

38.

38.

40,

40,

44,

44,

10.

64.

64,

.42

.02

.44

.44

.02

.46

.46

.04

.50

.50

.03

.03

.08

.02

.02

.10

.10

.07

.17

.02

.02

.68

.69

.01
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2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

100 YEAR DEVELOPED

AP-D7A

SB-D16A

AP-D7A

RT-APD8

SB-D17A

AP-D8

SB-D16

RT-SBD16

AP-D8

RT-APD9

$B-D36

RT-SBD36

AP-D9

SB-D37

RT-SBD37

AP-D9

RT -APDFE

SB-D18

RR-DFPCH

RT-RRODFP

$8-D19

AP-D10

RT-APD10

5B8-D20

AP-D11

586.

28.

614,

610.

36.

645,

98,

g8.

739.

735.

34.

34.

765.

40.

40.

803.

799.

106.

36.

36.

59.

65.

65.

107.

167.

.05

.0s

.08

.05

.00

.05

.10

.05

.05

.15

.10

.00

.00

.05

.05

.45

.50

.00

.03

.00

.00

137.

139,

143.

154,

154,

158,

162.

162.

13.

17.

17.

28.

Page 50

65.

66.

'66.

68.

72.

72.

74.

76.

76.

13.

65.

66.

66,

68.

72,

72.

74.

76.

76.

.70

.01

.71

Al

.01

.72

.06

.06

.78

.78

.02

.02

.81

.01

.01

.82

.82

.06

.06

.06

.02

.09

.08

.03

.12

23.15

6.

45
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ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

AT

AT

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDAOGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

100 YEAR DEVELOPED

RT-APD11

§B-D21

AP-OFE

RR-DFE

AP-D12

AP-DFE

RT-APD13

$B-D22

AP-D13

RT-APD13

$B-D23

AP-D14

AP-DFF

SB-D24

AP-DFF

RR-0OFF

SB-D25

AR -88025

SB-026

AP-D16

RT-APD16

AP-D17

RT-APD17

SB-D27

AP-D18

165.

117,

1079.

600.

525,

7S5.

75.

81.

148.

146,

160.

48.

208.

76.

42,

42.

66.

108.

107.

116,

135.

[

.05

.00

cs

.25

.25

.25

.30

.05

.05

.10

.00

.05

.05

.05

.05

.08

.05

.08

.0S

.05

.0S

.05

.05

.05

28.

12.

202.

180.

119,

61,

61.

69.

69.

70.

70.

75.

64.

70.

70.

71.

Page 51

94.

86.

51.

36.

36.

39,

39.

40.

40.

42.

36.

40.

40,

41.

13.

94,

86.

51.

36.

36.

39.

39,

40.

40.

42.

36.

40.

40.

41,

.12

.04

.98

.98

.98

.98

.98

.04

.02

.02

.00

.02

.02

.03

.05

.05

.02

.02

.03

.05

.05

.01

40.69

69.47

6.

7.

25

10
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ROUTED TO

HYDROGRAPH

AT

DIVERSION TO

HYDRCGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

2 COMBINED

HYDROGRAPH

ROUTED 70O

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

100 YEAR DEVELOPED

RT-APD18

§B-D29

AP-D19a

AP-D19

RT-APD19

$8-D28

AP-D20

RT-APD20

SB-D30

RT-SBD30

AP-D21

SB-D31

AP-D22

$B-D32

AP-DFCS

RR-DFCS

DR-APD12

RT-APD12

SB-D33

AP-D23

AP-D24

SB-D34

RT-SBD34

SB-D35

AP-DFG

RR-DFG

134.

40.

20,

20.

20.

164.

32.

32.

196.

16,

221,

90.

525.

534.

59.

544,

630.

80.

79.

83.

162.

41,

.05

.05

.85

.85

.90

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.10

.25

.40

.08

.40

.40

.05

.05

.05

.05

.35

71.

75.

75.

79.

80.

81.

74.

123.

196.

14,

Page 52

41.

43.

43.

44.

45,

45,

42,

51.

51.

53.

95.

41.

43.

43,

44,

45,

45.

42.

51.

St.

53.

95,

72.16

80.19

7.10

6.35
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SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT oT PEAK  TIME TO VOLUME oT PEAK  TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN} (CFS) (MIN) (IN)

RT-SBD1 MANE 2.10 71.96  378.00 1.41 3.00 71.96  378.00 1.41

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.B407E+01 EXCESS=0.0000E+00 QUTFLOW=0.6389E+01 BASIN STORAGE=0.2228E-01 PERCENT ERROR= -0.1
RT-APDFA MANE 1.04 64.89 397.55 1.83 3.00 64.88 399.00 1.53
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1372E+02 EXCESS=0.0000E+00 OUTFLOW=0.1371E+02 BASIN STORAGE=0.1137E-01 PERCENT ERROR= 0.0

RT-APD2 MANE 1.36 130.63 364.69 1.67 3.00 130.49 366.00 1.67

CONTINUITY SUMMARY (AC-FT) INFLOW=0.1849E+02 EXCESS=0.0000E+00 OUTFLOW=0.1847E+02 BASIN STORAGE=0.2086E-01 PERCENT ERROR= 0.0

RT-APDFB MANE 0.85 57.20 381.48 1.64 3.00 57.16 381.00 1.64

.

CONTINUITY SUMMARY (AC-FT) INFLOW=0.6826E+01 EXCESS=0.0000E+00 OUTFLOW=0.6821E+01 BASIN STORAGE=0.5042E-02 PERCENT ERROR= 0.0
RT-APD3 MANE 0.41 329.83 363.73 1.80 3.00 329.38 366.00 1.80

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3418E+02 EXCESS=0.0000E+00 OUTFLOW=0.3417E+02 BASIN STORAGE=0.1188E-01 PERCENT ERROR= 0.0
RT-DFC MANE 1.18 86.19 439.60 2.03 3.00 86.19 441.00 2.04

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.4541E+02 EXCESS=0.0000E+00 OUTFLOW=0.4538E+02 BASIN STORAGE=0.3301E-0t PERCENT ERROR= g.0
RT-APD4 MANE 0.56 101.60 369.43 2.03 3.00 101.40 369.00 2.03

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.4721E+02 EXCESS=0.0000E+00 OUTFLOW=0.4719E+02 BASIN STORAGE=0.1691E-01 PERCENT ERROR= 0.0

RT-APD4a MANE 0.38 138.71 369.29 2.03 3.00 138.58 369.00 2.03

INFLOW=0.4968E+02 EXCESS=0.0000E+00 OUTFLOW=0.4967E+02 BASIN STORAGE=0.1256E-01 PERCENT ERROR= 0.0

CONTINUITY SUMMARY (AC-FT)
RT-APD4b MANE 0.32 210.75 366.58 2.03 3.00 209.92 366.00 2.03

CONTINUITY SUMMARY (AC-FT) INFLOW=0.5416E+02 EXCESS=0.0000E+00 OUTFLOW=0.5415E+02 BASIN STORAGE=0.1252E-01 PERCENT ERROR= 0.0

RT-SBD10 MANE 1.95 27.15 374,40 1.45 3.00 27.07 375.00 1.45

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2089E+01 EXCESS=0.0000E+00 OUTFLOW=0.2083E+01 BASIN STORAGE=0.8854E-02 PERCENT ERROR= -0.2
AT-SBO12 MANE 1.95 30.62 372.45 1.92 3.00 30.58 372.00 1.92

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2157E+01 EXCESS=0.0000E+00 OUTFLOW=0.2152E+01 BASIN STORAGE=0.7009E-02 PERCENT ERAOR= -0.1

RT-APDS MANE 0.49 132.65 369.48 1,78 3.00 132.15 369.00 1.78

100 YEAR DEVELCOPED Page 53 10/22/2002
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CONTINUITY SUMMARY

RT-APD6

CONTINUITY SUMMARY

AT-SBD14

CONTINUITY SUMMARY

RT-APD7

CONTINUITY SUMMARY

RT-APD8

CONTINUITY SUMMARY

RT-SBD16

CONTINUITY SUMMARY

RT-APD9

CONTINUITY SUMMARY

RT-SBD36

CONTINUITY SUMMARY

RT-SBD37

CONTINUITY SUMMARY

RT-APDFE

CONTINUITY SUMMARY

RT-RRDFP

CONTINUITY SUMMARY

AT-APD10

CONTINUITY SUMMARY

RT-APD11

CONTINUITY SUMMARY

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

100 YEAR DEVELOPED

INFLOW=0.

0.74

INFLOW=0.

INFLOW=0,

INFLOW=0.

0.32

INFLOW=0.

0.37

INFLOW=0.

0.24

INFLOW=0.

0.89

INFLOW=0.

0.23

INFLOW=0.

0.25

INFLOW=0

0.37

INFLOW=0

INFLOW=0.

INFLOW=0,

9393E+01 EXCESS=0.0000E+00

320.90

2170E+02 EXCESS=0.0000E+00

48.96

270Q0E+01

EXCESS=0.0000E+00

566.67

7855E+02 EXCESS=0.0000E+00

613.58

8134E+02 EXCESS=0.0000E+00

366.20 1

98.05

S861E+01 EXCESS=0.0000E+00

738.43

8947E+02 EXCESS=0.0000E+00

367.72 1

34.00

2219E+01 EXCESS=0.0000E+00

39.85

2506E+01 EXCESS=0.0000E+00

802.07

.9419E+02 EXCESS=0.0000E+00

35.75 387.49 1

.5970E+01 EXCESS=0.000CE+00

65.14 364,51 1

EXCESS=0.0000E+00

9083E+01

166.20

1547E+02 EXCESS=0.0000E+00

363.44 2.

363.32 2.

363.90 2.

363.62 2.

363.33 2.

359.94 4,

363.61 2.

361.67 2.

OUTFLOW=0

45 3.

QUTFLOW=0.

20 3.

QUTFLOW=0.

OUTFLOW=0.

14 3.

QUTFLOW=0.

77 3.

QUTFLOW=0.

OUTFLOW=0.

.73 3.

QUTFLOW=0.

27 3.

QUTFLOW=0.

OQUTFLOW=0.

.75 3.

OQUTFLOW=0.

.94 3

OUTFLOW=0

OUTFLOW=0.

Page 54

.00

.00

.00

.00

.00

.9390E+01 BASIN

319.74

00

2169E+02 BASIN

48,83

00

2699E+01 BASIN

561.56

7852E+02 BASIN

610.33

00

8132E+02 BASIN

00

97.94

5859E+01 BASIN

735.04

8946E+02 BASIN

00

33.75

2218E+01 BASIN

00

39.85

2506E+01 BASIN

798.54

9418E+02 BASIN

[o]¢}

35.73

5968E+01 BASIN

64.91

.9093E+01 BASIN

164.60

1546E+02 BASIN

STORAGE=0.

363.00

STORAGE=0.

363.00

STORAGE=0.

363.00

STORAGE=0.

363.00

STORAGE=0.

366.00

STORAGE=0.

363.00

STORAGE=0.

369.00

STORAGE=O0.

360.00

STORAGE=0,

363.00

STORAGE=0.

390.00

STORAGE=0.

366.00

STORAGE=0.

363.00

STORAGE=0.

4286E-02 PERCENT
2,45

1284E-01 PERCENT
2.20

8244E-03 PERCENT
2.13

3040E-01 PERACENT
2.14

2062E-01 PERCENT

2118E-02 PERCENT

1699E-01 PERCENT
1.73

1888E-02 PERCENT
4.27

3465E-03 PERCENT

1856E-01 PERCENT
1.75

19;75-02 PERCENT
1.94

6275E-02 PERCENT

1247E-01 PERCENT

ERROR= 0.0

ERROR= 0.0

ERROR= 0.0

ERROR= 0.0

ERROR= 0.0

ERROR=

ERROR= 0.0

ERRCR= 0.0

ERROR= 0.0

ERROR= 0.0

ERROR= 0.0

ERROR= 0.0

ERROR= 0.0
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RT-APD13

CONTINUITY SUMMARY

RT-APD13

CONTINUITY SUMMARY

AP -DFF

CONTINUITY SUMMARY

RR-5BD25

CONTINUITY SUMMARY

RT-APD16

CONTINUITY SUMMARY

RT-APD17

CONTINUITY SUMMARY

RT-APD18

CONTINUITY SUMMARY

RT-APD19

CONTINUITY SUMMARY

AT-APD20

CONTINUITY SUMMARY

RT-SBD30

CONTINUITY SUMMARY

RT-APD12

RT-SBD34

CONTINUITY SUMMARY

*** NORMAL END OF HEC-1

MANE

(AC-FT) -

MANE

(AC-FT)

MANE

(AC-FT) -

MANE

(AC-FT) -

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT) -

MANE

(AC-FT) -

MANE

(AC-FT)

MANE

(AC-FT) -

MANE

MANE

(AC-FT) -

L

100 YEAR DEVELOPED

0.56

INFLOW=0.

0.60

INFLOW=0.

INFLOW=0,

INFLOW=0.

0.25

INFLOW=0.

0.31

INFLOW=0.

0.30

INFLOW=0

INFLOW=0.

INFLOW=0.

0.25

INFLOW=0

0.73

INFLOW=0

75.38

4403E+02 EXCESS=0.0000E+00

147.47

4842E+02 EXCESS=0.0000E+00

160.69

4920E+02 EXCESS=0.000QE+00

41.68

2317E+01 EXCESS=0.0000E+00

107.30

5842E+01 EXCESS=0.0000E+00

116.55

4977E+02 EXCESS=0.0000E+00

134.56

.5076E+02 EXCESS=0.0000E+00

20.00

351.22 1

1754E+01 EXCESS=0.0000E+00

164.49

5305E+02 EXCESS=0.0000E+C0

363.32 1

31.71

.1738E+01 EXCESS=0.0000E+00

-1

5§33.87 384.00

79.52

-4409E+01 EXCESS=0.0000E+00

375.95 0.

364.08 Q.

363.19 0.

363.68 2.

363.15 2.

363.33 Q.

363.41 0.

363. 41 a.

363.36 2.

CUTFLOW=0.

89 3.

OUTFLOW=0,

90 3.

QUTFLOW=0.

55 3.

OUTFLOW=0.

QUTFLOW=0.

85 3.

OUTFLOW=0.

86 3.

QUTFLOW=0.

.83 3.

CUTFLOW=0,

88 3.

QUTFLOW=0

.92 3.

QUTFLOW=0.

.00 3.

QUTFLOW=0.

Page 55

.00

.00

.5302E+02 BASIN

.00

75.35 378.00

4399E+02 BASIN STORAGE=0.

00 146.12 366.00

4837E+02 BASIN STORAGE=0.

00 160. 41 363.00

4918E+02 BASIN STORAGE=O0.

00 41.59 363.00

2316E+01 BASIN STORAGE=0.

107.14 363.00

5841E+01 BASIN STORAGE=0.

00 116.20 363.00

4974E+02 BASIN STORAGE=0.

[o]¢] 134.25 363.00

5073E+02 BASIN STORAGE=0.

00 20.00 354.00

1754E+01 BASIN STORAGE=0,

oQ 164.12 363.00

STORAGE=0.
oo 31.60 363.00
1738E+01 BASIN STORAGE=0.
384.00

00 533.87

79.09 363.00

0.84

4321E-01 PERCENT

0.89

5396E-01 PERCENT

0.90

1254E-01 PERCENT

2.56

1194E-02 PERCENT

2.19

1310E-02 PERCENT

2732E-01 PERCENT

0.86

2744E-01 PERCENT

1.83

1670E-03 PERCENT

0.88

3021E-01 PERACENT

1.92

4217E-03 PERCENT

-1.00

2.12

ERROR= 0.0

ERROR= 0.0

ERROR= 0.0

ERROR= 0.0

ERROR= 0.0

ERROR= 0.0
ERRCR= 0.0
ERRCR= 0.0
ERROR= 0.0
ERROR= 0.0

4406E+01 BASIN STORAGE=0.2937E£-02 PERCENT ERROR= .0

10/22/2002
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G.
HEC-1 MODEL OUTPUT
FULLY DEVELOPED CONDITION
SUMMARY SHEETS FOR 2, 5,10, 25 AND 50-YEAR STORMS



2 Year, 24 Hour, Developed Condition
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HQUR 72-HOUR
HYDROGRAPH AT
SB-D1 6. 6.35 1. 1. 1. 0.09
ROUTED TO
RT-S801 6. 6.45 1. 1. 1. 0.09
HYDROGRAPH AT
$B-D2 8, 6.15 1. 1. 1. 0.06
2 COMBINED AT
AP-D1 11. 6.25 2. 1. 1. 0.14
HYDROGRAPH AT
sB-D3 7. 6.20 1. 0. 0. 0.03
2 COMBINED AT
AP -DDA 17. 6.20 3. 2. 2. 0.17
ROUTED TO
RR-DFA 17. 6.25 3. 2, 2. 0.17
54.92 6.25
ROUTED TO
RT-APDFA 17. 6.25 3. 2. 2. 0.17
HYDROGRAPH AT
SB-D6 19. 6.10 2. 1. 1. 0.04
2 COMBINED AT
AP-D2 30. 6.15 5. 2. 2. .21
ROUTED TO
RT-APD2 29. 6.15 5. 2. 2. a.21
HYDROGRAPH AT
SB-D7 36. 6.10 4. 2. 2. 0.07
HYDROGRAPH AT
SB-D4 5. 6.20 1. 0. 0. .05
HYDROGRAPH AT
SB-D5 8. 6.15 1. 0. 0. 0.03
2 COMBINED AT
AP-DFB 13. 6.15 2. 1. 1. 0.08
ROUTED TO
RR-OFB 13. 6.20 2. 1. 1. 0.08
19.35 6.20
ROUTED TO
RT-APDFB 13. 6.20 2. 1. 1. 0.08
3 COMBINED AT
AP-D3 73. 6.10 11, S. 5. 0.36
ROUTED TO
RT-APD3 73. 6.15 11, 5. 5. 0.36
HYDROGRAPH AT
SB-D8 79. 6.00 8. 3. 3. C.06
2 COMBINED AT
AP-DFC 139. 6.05 19. 8. 8. 0.42
ROUTED TO
RR-DFC 45. 6.40 18. 8. 8. 0.42
55,96 6.40

2 Year, developed Page 1 10/21/2002



ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED 710

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED T©

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

2 Year, developed

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

RT-DFC

SB-D9A

AP-D4

RT-APD4

SB-DS

AP-D4a

RT-APD4a

$B-D15

AP-D4b

RT-APD4b

SB-D10

RT-SBD10O

SB-D11

S8-D12

RT-SBD12

AP-D5

RT-APD5

SB-D13

AP -D6

RT-APD6

SB-D14

RT-SBD14

AP-D7

RT-APD7

$B-D17

AP-D7A

45.

47.

47.

53.

53.

13.

64,

64.

13.

18.

80.

0.

8g.

10.

10.

153.

153.

159.

.45

.30

.30

.20

.25

.20

.25

.35

.20

.25

.20

.20

.00

.05

.05

.05

.10

.05

.10

18. 8
1 a.
19. 9.
19. 9
1 0.
20. 9.
20. 9.
2. 1
21. 10.
21. 10.
0. 0
0 0.
2. 1
1 0.
1 0.
3. 1
3. 1
8 3.
1. 5.
11. 5
1 0.
1 0.
33. 15.
33. 15.
1 0.
34. 15.
Page 2

10.

10.

15.

.42

.02

.44

.44

.02

.46

.46

.04

.50

.50

.03

.03

.05

.02

.02

.10

.07

A7

.02

.02

.69

.69

.01

.70

10/21/2002
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HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

ROUTED 70

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED 70O

HYDROGRAPH

2 Year, developed

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

SB-D16A

AP -D7A

RT-APD8

SB-D17A

AP-D8

SB-D16

RT-SBD16

AP-D8

RT-APD9

$B-D36

AT-SBD36

AP-D9

SB-D37

RT-S8D37

AP-D9

RT-APDFE

SB-D18

RA-DFPCH

RT-RADFP

SB-D19

AP-D10

RT-APD10

$B-D20

AP-D11

RT-APD11

SB-D21

177.

194.

18.

208.

208.

15,

15.

46,

60.

59.

36.

.05

.00

.10

.10

.15

.20

.00

.00

.10

.15

.40

.40

.05

.05

.05

.00

.00

.05

.05

34,

34.

36.

38.

38.

39,

40.

40.

Page 3

15.

16.

17.

17.

18,

16.

17.

18.

18.

.01

.71

.71

.01

.72

.06

.06

.78

.78

.02

.02

.81

.01

.01

.82

.82

.06

.06

.06

.02

.09

.09

.03

.04

20.13

8.40

10/21/2002



3 COMBINED

ROUTED 70O

AT

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED 1O

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 Year, developed

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AP-DFE

RR-DFE

AP-D12

AP-DFE

RT-APD13

s8-D22

AP-D13

RT-APD13

SB-D23

AP-D14

AP-DFF

§8-D24

AP-DFF

RR-DFF

5$B-D25

AR-SBD25

SB-D26

AP-D16

RT-APD16

AP-D17

RT-APD17

§8-027

AP-D18

RT-APD18

SB-029

299.

60.

51.

51.

65.

S5,

58.

S8.

66.

23.

23.

48,

49,

49,

.08

.05

.00

.10

.10

.70

.05

.05

.05

.05

.05

.70

.70

.05

.70

.70

.0S

51.

45,

41.

41,

42,

42,

43.

43.

43.

33.

33.

33.

33.

33.

Page 4

23.

21,

20.

20.

20.

20.

21.

16.

23.

21.

20.

20.

20.

20.

21.

16.

.98

.98

.98

.98

.98

.04

.02

.02

.00

.02

.02

.03

.05

.05

.02

.02

.03

.05

.05

.01

.10

.02

32.29

68.83

7.15

8.70

10/21/2002
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DIVERSION TO

AP-D19a 0. 6.05 0. 0. 0. 0.02
HYDROGRAPH AT
AP-D19 9. 6.05 1. 0. 0. 0.02
ROUTED TO
RT-APD19 9. 6.05 1. 0. 0. 0.02
HYDROGRAPH AT
SB-D28 3. 6.05 0. 0. 0. 0.00
3 COMBINED AT
AP-D20 49, 8.70 34, 17. 17. 1.13
ROUTED TO
RT-APD20 49. 8.70 34, 17. 17. 1.13
HYDROGRAPH AT ’
SB-D30 6. 6.10 1. 0. 0. 0.02
ROUTED TO
RT-SBD30 5. 6.10 1. 0. 0. 0.02
2 COMBINED AT
AP-D21 49. 8.70 34, 17. 17. 1.14
HYDROGRAPH AT
SB-D31 3. 6.05 0. 0. 0. 0.01
2 COMBINED AT
AP-D22 52, 6.10 34. 17. 17. 1.15
HYDROGRAPH AT
$B-D32 1. 6.05 0. 0. 0. 0.01
2 COMBINED AT
AP-DFCS 53, 6.10 34, 17. 17. 1.16
ROUTED TO
RA-DFCS 37.  10.60 33. 17. 17. 1.16
77.77 10.60
HYDROGRAPH AT
DR-APD12 9. 7.15 4. 2. 2. 0.00
ROUTED TO
RT-APD12 a. 7.45 4. 2. 2, 0.00
HYDROGRAPH AT
SB-D33 8, 6.10 1. 0. 0. 0.04
2 COMBINED AT
AP-D23 g, 7.45 5. 2. 2. 0.04
2 COMBINED AT
AP-D24 40.  10.45 36. 19. 19. 1.19
HYDROGRAPH AT
SB-D34 16. 6.10 2. 1. 1. 0.04
ROUTED TO
RT-SBD34 16. 6.10 2. 1. 1. 0.04
HYDROGRAPH AT
SB-D35 17. 6.10 2. 1. 1. 0.04
2 COMBINED AT
AP-DFG 33, 6.10 3. 2. 2. 0.08
ROUTED TO
RR-DFG 2, 7.85 2. 1. 1. 0.08
65.01 8.10

2 Year, developed Page 5 10/21/2002



5 Year, 24 Hour, Developed Condition
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6 -HOUR 24-HOUR 72-HOUR
)
HYDROGRAPH AT :
$8-D1 17. 6.30 a. 1. 1, 0.09
ROUTED TO
RT-SBD1 17. 6.35 3. 1. 1. 0.09
HYDROGRAPH AT
$B-D2 20. 6.15 2, S, 1. 0.06
2 COMBINED AT !
AP-D1 31. 6.25 6. 3. 3. 0.14 :
i
HYDROGRAPH AT
$B-D3 13. 6.15 2, 1. 1. 0.03 |
2 COMBINED AT g
AP-DDA 44, 6.20 7. 3. 3. 0.17
ROUTED TO 3
RR-DFA 38. 6.35 7. 3, 3. 0.17 i
56.38 6.35 §
ROUTED TO -
RT-APDFA 38, 6.35 7. 3, 3, 0.17 .
HYDROGRAPH AT ;
SB-D6 34, 6.05 3, 2. 2. 0.04
2 COMBINED AT o
AP-D2 64. 6.15 11. 5, 5. 0.21 ;
3
ROUTED TO
RT-APD2 64. 6.15 11. 5, 5. 0.21
1
HYDROGRAPH AT !
$B-D7 62. 6.05 7. 3, 3. 0.07 i
HYDROGRAPH AT )
SB-D4 14, 6.15 2. 1. 1. 0.05 !
HYDROGRAPH AT i
SB-D5 16. 6.15 2. 1. 1. 0.03
2 COMBINED AT
AP-DFB 30. 6.15 4, 2. 2. 0.08
I}
ROUTED TO
RR-DFB 30. 6.15 a, 2. 2. 0.08
19.82 6.15
ROUTED TO g
RT-APDFB 30. 6.15 4, 2. 2. 0.08
3 COMBINED AT
AP-D3 148, 6.10 21, 10. 10. 0.36 S
ROUTED TO
RT-APD3 147, 6.15 21, 10. 10. 0.36
HYDROGRAPH AT
SB-D8 111, 6.00 11. 5. 5. 0.06
2 COMBINED AT
AP -DFC 237. 6.05 3z, 14. 14, 0.42
ROUTED TO
RR-DFC 60. 6.60 32. 14, 14, 0.42
58.40 6.60

5 year, Developed Page 1 B 10/21/2002



ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED 70O

HYDROGRAPH

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED 70

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

5 year, Developed

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

RT-DFC

SB-D9A

AP-D4

RT-APD4

$B-D9

AP -D4a

RT-APD4a

8B-D15

AP-D4b

RT-APD4b

SB-D10

RT-SBD10

S$B-D11

sB-D12

AT-8BD12

AP-D5

RT-APDS

§B-D13

AP -D6

RT-APD6

SB-D14

RT-SBD14

AP-D7

RT-APD7

SB-D17

AP-D7A

60.

64.

63.

76.

76.

26,

99.

99.

27.

10.

10.

40,

40,

115.

141,

139,

19.

244,

253,

.60

.25

.30

.20

.20

.10

.25

.30

.20

.25

.20

.20

.00

.05

.05

.05

.05

.05

32.

33.

33.

35.

35.

38.

38.

17.

17.

57.

57.

58.

Page 2

14.

15.

16.

17.

25,

25.

26.

15.

16.

17.

25,

25.

26.

.42

.02

.44

.44

.02

.46

.46

.04

.50

.50

.03

.03

.05

.02

.02

.07

A7

.02

.02

.69

.69

.01

.70

10/21/2002



HYDROGRAPH

2 COMBINED

RQUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

5 year, Developed

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

SB-D16A

AP-D7A

RT-APDB

SB-Dt17A

AP-D8

58-D16

RT-SBD16

AP-D8

RT-APOS

58-D36

RT-SBD36

AP-D9

SB-D37

RT-SBD37

AP-D9

RT-APDFE

SB-D18

RA-DFPCH

RT-RRDFP

SB-D19

AP-D10

RT-APD10C

SB-D20

AP-D11

RT-APD11

11,

263.

263.

21.

278.

31,

a1.

309.

10.

319.

23.

23.

337.

337.

38.

25,

2s.

25.

62.

85,

84,

.05

.10

.00

.08

.10

.10

.00

.00

.15

.80

.80

.05

.05

.05

.00

.00

.00

58.

59.

61.

65.

65.

66.

69.

69.

Page 3

26.

26.

27.

29.

29.

29.

31.

31.

26.

26.

27.

29.

29,

29.

31.

31.

.01

.71

.71

.01

.72

.06

.06

.78

.78

.02

.02

.81

.01

.01

.82

.82

.06

.06

.06

.02

.09

.09

.3

20.80

6.80

10/21/2002
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3 COMBINED

ROUTED 10O

AT

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED 70

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED 710

2 COMBINED

ROUTED 1O

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

5 year, Developed

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

$B-D21

AP-DFE

RR-DFE

AP-D12

AP-DFE

RT-APD13

58-D22

AP-D13

RT-APD13

SB-D23

AP-D14

AP-DFF

SB-D24

AP -DFF

RR-DFF

§B-D25

RR-SBD25

§B-D26

AP-D16

RT-APD16

AP-D17

RT-APD17

$B-D27

AP-D18

RT-APD18

SB-D29

56.

137.

77.

60.

60.

31.

79.

79.

84,

84.

100.

57.

18.

18.

24.

41.

41,

59.

59.

59.

.05

.05

.60

.60

.60

.60

.05

.10

.00

.05

.10

.25

.05

.05

.05

.05

.05

.05

.05

86.

74.

24,

51.

51,

54.

54.

54.

54.

56.

47,

48.

48,

48.

48.

Page 4

38.

36.

10.

26,

26.

27.

27,

28.

28.

28.

23.

24,

24.

25,

25.

38.

36.

26.

26.

27,

27.

28.

28.

28.

23.

24.

24.

25.

25.

.04

.98

.98

.98

.98

.98

.04

.02

.02

.00

.02

.02

.03

.05

.05

.02

.02

.03

.05

.05

.01

.02

34.90

69.05

6.60

8.25

10/21/2002



DIVERSION TO

AP-D19a 0. 6.05 0. 0. 0. 0.02
HYDROGRAPH AT
AP-D19 15. 6.05 2. 1. 1. 0.02
ROUTED TO
RT-APD19 15. 6.05 2. 1. 1. 0.02 )
HYDROGRAPH AT
SB-D28 5. 6.05 0. 0. 0. 0.00
3 COMBINED AT
AP-D20 74.  6.05 49, 26. 26, 1.13
ROUTED TO
RT-APD20 74.  6.05 49, 26. 26. 1.13
HYDROGRAPH AT
$B-D30 11.  6.05 1. 0. 0. 0.02
ROUTED TO
AT-SBD30 11, 6.05 1. 0. 0. 0.02 i
i
2 COMBINED AT 3
AP-D21 84. 6.05 49, 26. 26. 1.14
HYDROGRAPH AT -1
SB-D31 6. 6.05 1. 0. 0. 0.01 :
2 COMBINED AT
AP-D22 90. 6.05 49. 26. 26. 1.15 .
HYDROGRAPH AT
SB-D32 3. 6.05 0. 0. 0. 0.01 !
2 COMBINED AT N
AP-DFCS 93. 6.05 49, 27, 27. 1.16 ]
i
ROUTED TO
RR-DFCS s5. 9.90 45, 25. 2s, 1.16
79.37 9.90 ¥
]
HYDROGRAPH AT i
DR-APD12 77. 6.80 24, 10. 10. 0.00
ROUTED TC
RT-APD12 78. 6.70 24. 10. 10. 0.00
HYDROGRAPH AT
58-D33 18.  6.05 2. 1. 1. 0.04
2 COMBINED AT
AP-D23 80. 6.70 25. 11. 1. 0.04
2 COMBINED AT
AP-D24 11, 6.70 67. 35. 35, 1.19 j
{
HYDROGRAPH AT :
SB-D34 30. 6.05 3. 1. 1. 0.04
ROUTED TO :
RT-SBD34 29, 6.10 3. 1. 1. 0.04 ;
HYDROGRAPH AT
SB8-D35 32. 6.05 3. 1. 1. 0.04
2 COMBINED AT
AP-DFG 60. 6.05 6. 3. 3. 0.08
ROUTED TO
RA-DFG . 6.45 4. 2, 2, 0.08
66.82 6.45

5 year, Developed Page 5 - 10/21/2002
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10 Year, 24 Hour, Developed Condition
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF  AVERAGE FLOW FOR MAXIMUM PERIOD BASIN  MAXIMUM  TIME OF
OPERATION STATION FLOW  PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR  72-HOUR
HYDROGRAPH AT
$B-D1 27, 6.30 5. 2. 2. 0.09
ROUTED TO
RT-$801 27.  6.35 5. 2. 2. 0.09
HYDROGRAPH AT
$B-D2 3.  6.15 4. 2. 2. 0.06
2 COMBINED AT
AP-D1 48.  6.20 8. a. 4. 0.14
HYDROGRAPH AT
$8-03 19.  6.15 2. 1. 1. 0.03
2 COMBINED AT %
AP-DDA 66.  6.20 1. 5. 5. 0.17
3
ROUTED TO
RR-DFA 45.  6.45 11. 5. 5. 0.17 o
58.43 6.45 i
ROUTED TO
RT-APDFA 44.  6.45 1. 5. 5. 0.17
HYDROGRAPH AT
$B-D6 45.  6.05 5. 2. 2. 0.04
2 COMBINED AT
AP-D2 81.  6.10 15. 7. 7. 0.21
ROUTED TO
AT-APD2 80.  6.10 15. 7. 7. 0.21
HYDROGRAPH AT i
$B-07 82.  6.05 9. 4. 4. 0.07
HYDROGRAPH AT
$8-D4 22.  6.15 3. 1. 1. 0.05 ,
HYDROGRAPH AT
$8-D5 22.  6.15 3. 1. 1. 0.03
2 COMBINED AT
AP-DFB 4.  6.15 6. 3. 3. 0.08
ROUTED TO
RR-DFB 39.  6.25 6. 3. 3. 0.08
20.69 6.25
ROUTED TO j
AT-APDFB 3.  6.25 6. 3. 3. 0.08
3 COMBINED AT
AP-D3 198.  6.10 29. 13. 13. 0.36
ROUTED TO
RT-APD3 196.  6.10 29. 13. 13. 0.36
HYOROGRAPH AT
$8-D8 133.  6.00 13. 6. 6. 0.06
2 COMBINED AT
AP -DFC 311.  6.05 43. 19. 19. 0.42
ROUTED TO
AR-DFC 66.  6.80 42, 3. 19. 0.42
60.06 6.80

10 Year, Developed -1 - 10/22/2002



ROUTED TO

HYDROGRAPH

2 COMBINED

AQUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED 1O

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

10 Year, Developed

AT-DFC

SB-D9A

AP-D4

RT-APD4

SB-D9

AP-D4a

RT-APD4a

sB-D15

AP -D4b

RT-APD4b

$B-D10

RT-SBD10

sB-D11

§B-D12

RT-SBD12

AP-D5

RT-APDS

$B-D13

AP-D6

AT - APD6

S8-D14

RT-SBD14

AP-D7

RT-APD7

$B-D17

AP-D7A

66.

14,

73.

73,

18,

90.

90.

36.

124.

123.

37.

14,

14,

58,

58.

138.

176.

25.

25.

311,

311.

322.

.85

.10

.20

.20

.20

.15

.15

.20

.30

.15

.15

.20

.20

.00

.05

.05

.05

.05

.10

.05

42.

44,

44.

46.

46,

50.

50.

14,

22.

22.

75.

74.

76.

19.

20.

20.

22.

22.

10.

10.

33.

33.

34,

19,

20.

20.

22.

22,

33.

33.

34.

.42

.02

.44

.44

.02

.46

.46

.04

.50

.50

.03

.03

.05

.02

.02

.07

17

A7

.02

.02

.69

.69

.01

.70

10/22/2002



10 Year,

HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
HYDROGRAPH
ROUTED TO
2 COMBINED
ROUTED TO
HYDROGRAPH
hOUTED TO
2 COMBINED
HYDROGRAPH
ROUTED TO
2 COMBINED
ROUTED TO
HYDROGRAPH

ROUTED TO

ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

Developed

SB-D16A

AP-D7A

RT-APDE

§8-D17A

AP-D8

$8-D16

RT-SBD16

AP-DB

RT-APD9

SB-D36

RT-SBD36

AP-D9

S$B-D37

RT-SBD37

AP-D9

RT-APDFE

SB-D18

RR-DFPCH

RT-RRDFP

SB-D19

AP-D10

RT-APD10

$B-D20

AP-D11

RT-APD11

5B8-D21

15.

338.

335,

25.

355.

45,

44,

398.

412,

27.

27.

433.

433.

51.

32.

32.

32.

72.

103.

101.

69.

.05

.10

.00

.0S

.10

.10

.15

.15

.00

.00

.15

.58

.55

.05

.08

.05

.00

.00

.00

.05

77.

77.

80.

8s.

85,

87.

390.

90.

34,

34.

35.

38.

38.

38.

40.

40,

34.

34.

35.

38,

38,

38,

40,

40.

.01

.71

.71

.01

.72

.06

.06

.78

.78

.02

.02

.81

.01

.01

.82

.82

.06

.06

.06

.02

.09

.09

.03

.04

21.29

6.55

10/22/2002




3 COMBINED

ROUTED TO

AT

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

10 Year, Developed

AP -DFE

RR-DFE

AP-D12

AP-DFE

RT-APD13

SB-D22

AP-D13

RT-APD13

S$B-D23

AP-D14

AP-DFF

SB-D24

AP-DFF

RR-DFF

SB-D25

RR-SBD25

SB-D26

AP-D16

RT-APD16

AP-D17

RT-APD17

s8-D27

AP-D18

RT-APD18

SB-D29

596.

213.

148,

64.

64,

42.

95,

94,

101.

101.

23.

123.

61,

23.

23.

3z,

55.

64.

64.

72,

71.

20.

.05

.45

.45

.45

.45

.05

.10

.10

.00

.05

.10

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

111.

96.

42.

S5.

55,

58.

58.

69.

59.

61.

53.

54,

54,

54,

54.

50.

46.

29.

29.

31,

31.

31.

31.

32.

26.

29.

29,

29.

29.

50.

46.

29.

29.

31.

31.

31.

31.

32.

26.

29.

29.

29.

29.

.98

.98

.98

.98

.98

.04

.02

.02

.00

.02

.02

.03

.05

.05

.02

.02

.03

.05

.05

.01

.02

36.33

69.14

6.45

8.10

10/22/2002



DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

10 Year, Developed

AP-D19a

AP-D13

RT-APD1S

SB-D28

AP-020

RT-APD20

SB-D30

RT-SBD30

AP-D21

SB-D3t

AP-D22

$B8-D32

AP -DFCS

RR-DFCS

DR-APD12

RT-APD12

SB8-D33

AP-D23

AP-D24

SB-D34

RT-SBD34

SB-D35

AP -DFG

RR-DFG

20.

97.

111,

119,

123.

61.

148,

149,

26,

1583.

188,

40.

39.

42.

81.

23.

.08

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.08

.05

.00

.45

.60

.05

.50

.50

.05

.0S

.05

.05

.35

55.

55.

86.

57.

57,

52.

42.

42.

44,

93.

30.

30.

31.

a1,

32.

29.

17.

17.

47.

30.

30.

31,

3t.

32.

29.

17.

47.

.02

.02

.02

.00

.02

.02

.01

.15

.01

.00

.00

.04

.04

.04

.04

.04

.08

.08

79.54

67.87

9.00

6.35

10/22/2002
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OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

25 Year, Developed

STATION

$8-D1

RT-SBD1

$B-D2

AP-D1

SB-D3

AP -DDA

RR-DFA

RT-APDFA

SB-D6

AP-D2

RT-APD2

SB-D7

SB-D4

SB-DS

AP-DFB

RR-DFB

RT-APDFB

AP-D3

RT-APD3

SB-D8

AP-DFC

RR-DFC

25 Year, 24 Hour, Developed Condition

PEAK
FLOW

45,

45.

46.

79.

27.

105.

54,

54,

62,

101.

101.

113.

32.

68.

47.

47,

254,

253.

165.

405.

75.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

16.

23.

23.

43.

43,

60.

58.

Page 1

24-HOUR

26.

26.

72-HOUR

26.

26.

BASIN
AREA

MAXTIMUM
STAGE

60.75

23.03

62.40

TIME OF
MAX STAGE

6.55

6.30

7.10

10/21/2002



ROUTED TO

RT-DFC 75. 7.10 58. 26. 26. 0.42
HYDROGRAPH AT
SB-D9A 21. 6.10 2. 1. 1. 0.02
2 COMBINED AT
AP -D4 8s. 6.15 60. 27. 27. 0.44
ROUTED TO
RT-APD4 85, 6.20 60. 27. 27. 0.44
HYDROGRAPH AT
SB-D9 26, 6.15 3. 1. 1. 0.02
2 COMBINED AT
AP-D4a 111. 6.15 64. 29. 29. 0.46
ROUTED TO
RT-APD4a 111. 6.15 64. 29. 29, 0.46
HYDROGRAPH AT
S$B-D15 52. 6.10 6. 3. 3. 0.04
2 COMBINED AT
AP-D4b 159. 6.10 69. 31. 3t1. 0.50
ROUTED TO
RT-APD4b 159, 6.15 69. 31. 31. 0.50
HYDROGRAPH AT
SB-010 17. 6.20 2. 1. 1. 0.03
ROUTED TO
RT-SBD10O 17. 6.25 2, 1. 1. 0.03
HYDROGRAPH AT
SB-D11 55. 6.10 7. 3. 3. 0.05
HYDROGRAPH AT
SB-D12 21. 6.15 3. t. 1. 0.02
ROUTED TO
RAT-SBD12 21. 6.20 3. 1. 1. 0.02
3 COMBINED AT
AP-DS es. 6.15 12. 5. 5. 0.10
ROUTED TO
RT-APD5S 88. 6.15 12. 5. 5. 0.10
HYDROGRAPH AT
$B-D13 173. 6.00 18. 8. 8. 0.07
2 COMBINED AT
AP-D6 238. 6.05 30. 13. 13. 0.17
ROUTED TO
RT-APD6 236. 6.05 30. 13. 13. 0.17
HYDROGRAPH AT
SB-D14 35. 6.05 4. 2. 2. 0.02
ROUTED TO
RT-SBD14 35. 6.05 4. 2. 2. Q.02
3 COMBINED AT
AP-D7 418. 6.05 102. 46. 46. 0.69
ROUTED TO
RT-APD7 415, 6.10 102. 46. 46, 0.69
HYDROGRAPH AT
SB-D17 18. 6.00 2, 1. 1. 0.01
2 COMBINED AT
AP-D7A 431. 6.05 104. 46. 46, 0.70

25 Year, Developed Page 2 10/21/2002



HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

25 Year, Developed

SB-D16A
AP-D7A
RT-APDS
$8-D17A
AP-D8
SB-D16
AT-SBO16
AP-D8B
RTTAPDQ
$B-D36
RT -SBD36
AP-DS
§8-D37
RT-S8BD37
AP-D9
RT-APDFE
$B-D18

RR-DFPCH

AT -RROFP
8B-D19
AP-D10

RT-APD10
$B-D20
AP-D11

RT-APD11

20.

451,

448,

30.

476,

66.

66.

538,

537.

23.

23,

33.

aa.

585,

584,

74,

29.

29.

44,

44,

43.

87.

129.

128.

.05

.05

.00

.05

.05

.10

.15

.00

.00

.05

.45

.45

.05

.05

.05

.00

.00

.00

106.

106.

109.

116.

116.

118,

122.

122.

20.

20.

Page 3

a7.

47.

49,

52.

52.

63.

§5.

55,

47,

47.

49,

52.

52.

53.

55,

S5.

.01

.71

.71

.01

.72

.06

.06

.78

.78

.02

.02

.81

.01

Heal

.82

.82

.06

.06

.06

.02

.09

.09

.03

21.96

6.45

10/21/2002
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3 COMBINED

ROUTED TO

AT

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED T0

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

25 Year, Developed

$B-D21

AP-DFE

RR-DFE

AP-D12

AP-DFE

RT-APD13

S8-D22

AP-D13

RT-APD13

SB-D23

AP-D14

AP-DFF

§8-D24

AP-DFF

RRA-DFF

SB-D25

RR-S8D25

SB-D26

AP-D16

RT-APD16

AP-D17

RT-APD17

§B-D27

AP-D18

RT-APD18

SB-D29

89.

796.

367.

297.

70.

70.

58.

12.

126.

33.

159,

66.

31.

31.

46.

77.

77.

85.

84,

98,

97.

28.

.05

.05

.35

.35

.35

.35

.05

.10

.10

.00

.05

.05

.05

.58

.05

.05

.05

.08

.05

.05

.05

.05

.05

.05

.05

152,

132.

73.

58.

58,

63.

63.

64.

64,

68.

59.

61.

61.

61.

61.

Page 4

68.

63.

30.

33.

33.

35.

35.

36.

36.

37.

31.

34.

34.

35.

35.

68.

63.

30.

33.

33.

35.

35.

36.

36.

37.

31.

34.

34.

35.

35.

.04

.98

.98

.98

.98

.98

.04

.02

.02

.00

.02

.02

.03

.05

.05

.02

.02

.03

.05

.05

.01

.10

.02

38.46

69.26

6.35

7.55

10/21/2002



25 Year,

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

ACUTED TO

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAFH

ROUTED TO

HYDROGRAPH

2 COMBINED

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

Developed

AP-D19a

AP-D19

RT-APD19

SB-D28

AP-D20

RT-APD20

SB-D30

RT-SBD30

AP-D21

$B-D31

AP-D22

sB-032

AP-DFCS

RR-DFCS

DR-APD12

RT-APD12

$8-D33

AP-D23

AP-D24

SB-D34

RT-SBD34

$B-D35

AP-DFG

RR-OFG

20.

20.

125.

125,

22.

22,

146.

164,

73.

297,

300.

39.

307.

348.

57.

56,

59.

31.

.90

.90

.85

.05

.05

.05

.05

.05

.08

.08

.05

.05

.05

.35

.40

.08

.40

.40

.05

.08

.08

.05

.35

64,

64.

66.

67.

68.

63.

73.

74.

77.

136.

Page 5

36.

36,

37.

38.

38.

35.

30.

30.

32.

67.

36.

36.

37.

38.

38.

35.

30.

30.

32.

67.

.02

.02

.02

.00

.02

.02

.14

.01

.01

.00

.00

.04

.04

.04

.04

.04

.08

.08

79.86

69.56

8.

6.

35

10/21/2002
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OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

50 Year, Developed

STATION

$8-D1

RT-SBD1

SB8-D2

AP-D1

SB-D3

AP -DDA

RA-DFA

RT-APDFA

$B-D6

AP-D2

RT-APD2

s8-Dp7

SB-D4

SB-DS

AP-DFB

RR-DFB

RT-APDFB

AP-D3

RT-APD3

SB-D8

AP-DFC

RR-DFC

50 Year, 24 Hour, Developed Condition
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
FLOW PEAK AREA
6-HOUR 24-HOUR 72-HOUR
58. 6.25 10. 4. 4. 0.09
58. 6.30 10. 4. 4. 0.09
59. 6.10 7. 3. 3. 0.06
102. 6.20 16. 7. 7. 0.14
33. 6.15 4. 2. 2. 0.03
134. 6.20 21. 9. 9. 0.17
60. 6.60 21. g 9 0.17
60. 6.60 21. 9. 9. 0.17
74. 6.05 8. 3. 3. 0.04
116. 6.05 28. 12. 12. 0.21
116 6.10 28, 12 12 0.21
134 6.05 14, 6 6 0.07
45. 6.15 6. 2. 2. 0.05
40, 6.10 5. 2. 2. 0.03
85. 6.15 10. 5. 5. 0.08
52. 6.30 10. 5. 5. 0.08
52 6.35 10, 5 5 0.08
291 6.10 53 23 23 0.36
291, 6.10 53. 23. 23. 0.36
186. 6.00 19, 8. 8. 0.06
465. 6.05 72. 32. 3z2. 0.42
81. 7.20 67. 31. 31. 0.42

MAXTIMUM
STAGE

62.11

24.31

64.02

TIME OF
MAX STAGE

6.60

6.30

7.20

10/22/2002



ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

50 Year, Developed

RT-DFC

SB-D9A

AP-D4

RT-APD4

SB-D9

AP-D4a

RT-APD4a

$8-D1s

AP-D4b

RT-APD4D

S$B-D10

RT-SBD10

SB-D11

sB-D12

RT-SBD12

AP-D5

RT-APDS

SB-D13

AP-D6

RT -APD6

SB-D14

RT-58D14

AP-D7

RT-APD7

$8-D17

AP -D7A

81.

25.

93,

32.

125.

124,

63.

185.

184.

22,

22.

68.

26,

26.

109.

196.

280,

277.

42.

42.

492.

487.

21.

507.

.20

.10

.15

.15

.15

.10

.10

.20

.25

.10

.20

.15

.15

.00

.05

.05

.05

.05

.05

.00

.05

67.

70.

70.

73.

73.

80.

80.

20.

35.

35.

31.

33.

33.

34,

34.

37.

37.

54,

54.

55.

31.

33.

33.

34.

34.

37.

37.

54.

54,

55.

.42

.02

.44

.44

.02

.46

.46

.04

.50

.50

.03

.03

.05

.02

.02

.10

.07

.02

.02

.69

.69

.01

.70

10/22/2002
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HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

RCUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

50 Year, Developed

SB-D16A

AP-D7A

RT-APD8

SB-D17A

AP-DB

SB-D16

RT-SBD16

AP-D8

RT-APD9

$B-D36

RT-SBD36

AP-D9

$B-D37

RT-SBD37

AP-D9

RT-APDFE

S8-D18

RA-DFPCH

RT-RRDFP

§B-D19

AP-D10

RT-APD10O

§B8-D20

AP-D11

RT-APD11

24.

532.

528.

33.

559.

82.

82.

637.

633.

28,

28.

660.

36.

36.

692,

90.

33.

51.

54.

53.

97.

147,

146,

.05

.05

.05

.00

.05

.10

.10

.05

.05

.00

.00

.05

.10

.45

.45

.00

.05

.05

.00

.00

.00

123.

123.

126.

139,

143,

143.

11.

24,

24,

56.

56.

58.

62,

62,

63.

65.

65.

11.

11.

56.

56.

58.

62.

62.

63.

65.

65.

1.

.01

.71

71

.01

.72

.06

.06

.78

.78

.02

.02

.81

.01

.0t

.82

.82

.06

.06

.06

.02

.09

.09

.03

22.51

6.45

10/22/2002



HYDROGRAPH

AT

3 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ACUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

50 Year, Developed

$B-D21
AP-DFE

RA-DFE

AP-D12
AP-OFE
AT-APD13
s8-D22
AP-D13
RT-APD13
SB-D23
AP-D14
AP-DFF
SB-D24
AP-DFF

RR-DFF

SB-D2S
RR-SBD25
5B-D26
AP-D16
RT-APB16
AP-D17
RT-APD17

SB8-027

AP-018

AT-APD18

102.

490.

417,

73.

73.

69.

133,

132.

144,

144,

40.

184,

7.

36.

36.

56.

92.

92.

100.

116.

1186.

.00

.05

.30

.30

.30

.30

.08

.05

.00

.05

.05

.05

.05

.25

.05

.08

.08

.05

.05

.05

.05

.05

.05

.05

11,

177.

156.

96.

60.

60.

66.

66.

67.

67.

71.

61,

65.

65.

66.

66.

81.

74.

40.

34.

34.

37.

37.

38.

as.,

40.

33.

37.

37.

38.

38.

81.

74.

40.

34.

34.

37.

az.

38,

38.

40,

33.

37.

37.

38.

38.

.04

.98

.98

.98

.98

.98

.04

.02

.02

.00

.02

.02

.03

.05

.05

.02

.02

.03

.05

.05

.01

39.58

69.36

6.30

7.25

10/22/2002



HYDROGRAPH

AT

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED 7O

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED 71O

HYDROGRAPH

ROUTED 70

HYDROGRAPH

2 COMBINED

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

50 Year, Developed

SB-D2¢g

AP-D19a

AP-D19

RT-APD19

SB-D28

AP-D20

RT-APD20

S$B-D30

RT-SBD30

AP-D21

SB-D31

AP-D22

SB-D32

AP-DFCS

RR-DFCS

DR-APD12

RT-APD12

§8-D33

AP-D23

AP-D24

SB-D34

RT-SBD34

SB-D35

AP -DFG

RR-DFG

34.

14,

20.

20.

145,

144.

27.

27.

171,

13.

184,

192.

79.

417.

430.

49,

440.

501.

68.

67.

71.

138.

36.

.05

.85

.85

.90

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.50

.30

.35

.05

.35

.35

.05

.05

.05

.05

.35

70.

70.

72.

74.

74.

67.

96.

96.

100,

166.

40.

40.

41.

42,

42,

38,

40.

40.

42.

80.

40,

40.

41.

42,

42.

3s.

40.

40.

42.

80.

.02

.02

.02

.02

.00

.02

.02

.01

.01

.00

.00

.04

.04

.04

.04

.04

.08

.08

80.02

70.85

7.50

6.35

10/22/2002



H.
HEC-1 MODEL OUTPUT
HISTORIC (UNDEVELOPED) CONDITION
e 100-YEAR STORM



HEC1 S/N: 1343000062 HMVersion: 6.33
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*

*

*

*

*

*

*

FLOOD HYDROGRAPH PACKAGE (HEC-1) *
MAY 1991 *
VERSION 4.0.1E *

RUN DATE 05/06/1999 TIME 19:40:18 *

2 9 e e e 3 e v e e e e 3 ol e ok ok e e ke sk ok e Al vk v e e ke o ol ke o e e ok e e e

Data File: x:\880000.al1\887710\hec1\mddp\kcul00.dat

X X XXXXXXX
X X X

X X X
XXXXXXX  XXXX

X X X

X X X

X X XXXXXXX

® X X X X

**********i****************************

*

* U.S. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER

-

* DAVIS, CALIFORNIA 95616

*

*

609 SECOND STREET

(916) 756-1104

*

*

*

*

*

*

e v g 3 Y e e vk e ok e e 3k e e o T ok e e e e ok e e ok e ok v o ke e e e

XXXXX X
X XX

XXXXX X

X X
XXXXX XXX

::: Full Microcomputer Implementation :::
by
] Haestad Methods, Inc. HE

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS [S THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION



LI

ol FREE Lo g 4

NE

~N O W N

-]

10
1
12

14
15
16
17
18
19
20
21
22
23
24
25
26

27
28
29

30
31
32
33
34

35
36
37

38
39
40

41
42
43
44
45

HEC-1 INPUT
D....... LI 2....... K T booie... Seeeinnn [ JA Toeennnn 8....... 9ennn. 10
ID  KETTLE CREEK DRAINAGE BASIN - 24HR, HISTORIC CONDITION (TYPE I1al00 YEAR)
ID  WATERSHED IN PREDEVELOPMENT CONDITION WITH NGO CONSERVATION TREATMENT
ID  FILE:KCU100.DAT
ID  UNDEVELOPED CONDITION MODEL
10 i i R g e s 2 22 L e e e s L s e e
ID  BEGIN CALCULATIONS IN THE SOUTH TRIBUTARY WATERSHED
ID bbb bbbt LR AL e S el LR R A d 4 2 2 2 1 2 T g R N e e S 2 R L 2 TR e
*0 [AGRAM
IT 3 0 0 300
10 5
KK  SB-H1
KM COMPUTE HYDROGRAPH FOR BASIN H1
BA  .1347
IN 15
PB 4.4 4.0
PC 0000 .0005 .0015 .0030 .0045 .0060 .CcO80 .0100 .0120 .0143
PC  .0165 .0188 .0210 .0233 .0255 .0278 .0320 .0390 .0460  .0530
PC  .0600 .0750 .1000 .4000 .7000 .7250 .7500 .7650 .7800 .7900
PC  .8000 .8100 .8200 .8250 .8300 .8350 .B400  .8450  .8500 .8550
PC  .B600 .8638 .8675 .8713 .8750 .B783 .8825 .8863  .8900 .8938
PC .8975 .9013 .9050 .9083 .9115 .9148  .9180 .9210 .9240 .9270
PC  .9300 .9325 .9350 .9375 .9400 L9425 (9450  .9475 .9500 .9525
PC  .9550 .9575 .9600 .9625 L9650 9675 L9700 .9725 L9750 L9775
PC .9800 .9813 .9825 .9838 .9850 .9863  .9875 .9888  .9900 .9913
PC  .9925 .9938 9950 .9963 .9975 .9988 1.000
LS 0 66
up 420
KK RT-SBH1
KM  ROUTE THE RUNOFF FROM SB-H1 THROUGH SB-H2 TO AP-H1
RD 3500 .027 .035 TRAP 15 10
KK  SB-H2
KM  COMPUTE HYDROGRAPH FOR BASIN H2
BA 0.1288
LS 0 66
ub .303
KK AP-H1
KM COMBINE THE FLOW FROM BASIN H2 TO THE ROUTED FLOW FROM BASIN H1 AT AP-H1
HC 2
KK RT-APH1
KM ROUTE THE RUNOFF FROM AP1 TGO AP-H2
RD 590 .015 .035 TRAP 30 5
KK SB-H3
KM COMPUTE HYDROGRAPH FOR BASIN H3
BA 0.0853
LS 0 66
up 314

PAGE

1



LINE

46
47
48

49
50
51

52
53
54

55
56
57
58
59

68
69
70

7
72

74

76
7
78

79
80
81

82
83
84

HEC-1 INPUT
100ciu... U - JU 5 S bovnnn.. St buuunn.. Y S - J - J 10
KK RT-H3
KM ROUTE THE RUNOFF FROM BASIN H3 TO AP-H2
RD 610  .025 .035 TRAP 15 10
KK AP-H2
KM COMBINE THE ROUTED FLOW FROM AP-H1 AND BASIN H3 AT AP-H2
He 2
KK RT-AP2
KM ROUTE THE RUNOFF FROM AP-H2 TO AP-H3
RD 1800  .022  .035 TRAP 15 10
KK SB-Hé4
KM  COMPUTE HYDROGRAPH FOR BASIN Hé
BA 0.0428
LS 0 66
w  .188
KK  SB-HS
KM  COMPUTE HYDROGRAPH FOR BASIN H5
BA 0.0769
LS 0 66
v  .286
KK AP-H3
KM COMBINE THE ROUTED FLOW EROM AP-H2 AND BASINS H4 AND H5 AT AP-H3
HC 3 '
KK RT-APH3
KM  ROUTE THE RUNOFF FROM AP-H3 TO AP-H4
RD 530 .01 .035 TRAP 15 3
KK SB-H6
KM  COMPUTE HYDROGRAPH FOR BASIN H6
BA 0.0814
LS 0 66
w .39
KK AP-Hb
KM COMBINE THE ROUTED FLOW FROM AP-H3 WITH THE FLOW FROM BASIN H6 AT AP-H4
HC 2
KK RT-APH&
KM ROUTE THE RUNOFF FROM AP-H4 TO AP-H5
RD 800  .018  .035 TRAP 15 3
KK RT-APHS
KM  ROUTE THE RUNOFF FROM AP-HS TO AP-H6
RD 1570 .0248  .035 TRAP 20 15

PAGE 2



HEC-1 INPUT PAGE 3

LINE D....... Teeeenn 2einns kU bouo.... 5. ue.... Burannrn FA Beveunnn - T 10
85 KX RT-APH6
86 KM ROUTE THE RUNOFF FROM AP-H& TO AP-H8
87 RD 650 .039 .040 TRAP 10 5
88 KK SB-H7
89 KM  COMPUTE HYDROGRAPH FOR BASIN H7
90 BA 0.0591
91 LS 0 66
92 w  .359
93 KK RT-SBH7
94 KM ROUTE THE RUNOFF FROM BASIN H7 TO AP-H7
95 RD 3000 .030  .040 TRAP 20 20
96 KK  SB-H8
97 KM  COMPUTE HYDROGRAPH FOR BASIN H8
98 BA 0.0803
99 Ls 0 66
100 U .346
101 KK AP-H7
102 KM COMBINE THE ROUTED FLOW FROM BASIN H7 WITH THE FLOW FROM BASIN H8 AT AP-H7
103 HC 2
104 KK RT-APH7
105 KM  ROUTE THE RUNOFF FROM AP-H7 TGO AP-H8
106 RD 1030  .038  .040 TRAP 10 15
107 KK AP-H8
108 KM  COMBINE THE ROUTED FLOW FROM AP-H7 AND AP-H6 AT AP-H8
109 HC 2
110 KK RT-APH8
11 KM  ROUTE THE RUNOFF FROM AP-H8 TO AP-H9
112 RD 570  .039  .035 TRAP 10 5
113 KX  SB-H9
114 KM  COMPUTE HYDROGRAPH FOR BASIN H9
115 BA 0.1406
116 LS 0 66
117 w  .297
118 KK AP-H9
119 KM  COMBINE THE ROUTED FLOW FROM AP-H8 WITH THE FLOW FROM BASIN H9 AT AP-H9
120 Ko 1 3
121 HC 2
122 KK RT-APHS
123 KM ROUTE THE RUNOFF FROM AP-HS TG AP-H10

124 RD 2660 .045 .060 TRAP 10 2



LINE

125
126
127
128
129

130
131
132
133
134

135
136
137
138
139

140
141
142
143
144
145
146
147
148

149
150
151
152
153
154

ID.u..... Toeeron. 2eennnn. ;. JUS bounn... 5 nn.. Gurrnnnn ST NN - SO .10

KK
KM
BA
LS
ub

KK
KM
KM
KM
HC

KK
KM
BA
LS
up

KK
KM
KM
KM
KM
HC
KM
KM
KM

KK
KM
BA
LS
up
2z

$B8-H10

HEC-1 INPUT

COMPUTE HYDROGRAPH FOR BASIN H10

0.0572
0
.215

AP-H10

COMBINE THE ROUTED FLOW FROM AP-H9 WITH THE FLOW FROM BASIN H10 AT AP-H10
THIS 1S THE TOTAL HISTORIC (UNDEVELOPED CONDITION RUNOFF) CONTRIBUTED
BY THE SOUTH TRIBUTARY WATERSHED TO KETTLE CREEK

2

SB8-H11

66

COMPUTE HYDROGRAPH FOR BASIN H11

0.168
0
411

AP-H12

COMBINE THE FLOW AT AP-H10 WITH THE FLOW FROM BASIN H11 AT THEORETICAL
AP-12. THIS IS THE TOTAL HISTORIC (UNDEVELOPED CONDITION RUNOFF) CONTRIBUTED
TO KETTLE CREEK BY THE SOUTH TRIBUTARY WATERSHED AND BASIN H11 TO KETTLE

CREEK
2

AR el el e Rttt it it a it sR i R et i sttt st dd] ]

BEGIN CALCULATIONS IN THE NORTH WATERSHED

b s 222222 iR sttt da sttt d2 st as il i ii il is sl tadlls sl s)

$B-H12

66

COMPUTE HYDROGRAPH FOR BASIN H12

0.086
0
.397

66

PAGE 4



SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
10 SB8-H1
v
v
27 RT-SBH1
30 - $B-H2
35 AP-Hl...oinnn..
\
v

38 RT-APH1

4 - SB-H3
. v
. v
46 . RT-H3
49 AP-H2............
v
v
52 RT-AP2
55 . SB-H4
60 . . SB-HS
65 L
v
v

71 . SB-Hé

76 AP-H4............

82 RT-APHS

a5 RT-APH6



HECT S/N:

1343000062

HMVersion: 6.33
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*

*

*

*

*

FLOOD HYDROGRAPH PACKAGE (HEC-1) *

MAY 1991

*

VERSION 4.0.1E *

*

RUN DATE 05/06/1999 TIME 19:40:18 *

*

e e Yk she v v e e ke ke 2k v A vl e e e ke ok e e ok Sk e ok ok ok ke e o ke e e ke

9 10

Data File: x:\880000.al1\887710\hect\mddp\kcu100.dat

********************i***i**************

w

*

w*

L.

*

%

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

*

*

e s e 2k e 3 o i e e ok ke e o e o i e ok e e e e ok e ke e o o ke e ok o e ey

KETTLE CREEK DRAINAGE BASIN - 24HR, HISTORIC CONDITION (TYPE 11a100 YEAR)

WATERSHED IN PREDEVELOPMENT CONDITION WITH NO CONSERVATION TREATMENT
FILE:KCU100.DAT

UNDEVELOPED CONDITION MODEL

e e e 3¢ 9k e sk vk o 3k i i ok e o e 3 3 3k ol e e e vk ok ke e ke kvl e e sl e ke ok ke sk e e e o v ol s e e vl ek e e e ke ol e o sk ok ke ok ok ok ol ok e e ok o ke ke de e ok

BEGIN CALCULATIONS IN THE SOUTH TRIBUTARY WATERSHED

W e e dr i e e I 3 e o ok e e e e ok e ke e ok ok e e e 3 ke o A ok ke kol e o e e o s ok e e 6 e sk ol e ok ek ol e i e e o ok e e e ok ol ke o ke ek e ke ok

OUTPUT CONTROL VARIABLES

IPRNT 5
IPLOT 0
QSCAL 0.

HYDROGRAPH TIME DATA

NMIN 3
IDATE 1 0
ITIME 0000

NQ 300
NDDATE 1 0
NDTIME 1457
1CENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

DRAINAGE AREA

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

0.05 HOURS
14.95 HOURS

SQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE

DEGREES FAHRENHEIT

Ykhk KhR FRK Kk dkk Rkk Ak ok Wk ko ke dkkk ok Rk drokdr dekk skkk Ak kkdk kb ek RkA Rk dkkk drkk dekd ko koo ok ke dkk kK KRR

118 KK

LAk 222222232222

*

*

*

AP-H9

*

*

*



88 . SB-H7

. v
- v
93 - RT-SBH7
96 . . SB-H8
1
101 - AP-H7 ieveneennnns
. v )
. v
104 . RT-APH7
107 AP-HB............
v
Y

[os—

110 RT-APH8

.
E—

113 - SB-H9
El
118 AP-H9......u....
v 3
v

122 RT-APHY

125 5 $8-H10 %
130 AP-H16 ........... :
135 : $B-H11
160 APHIZee.ooe...
149 : SB-H12

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION



Fe e de A dr e ke e ok e e

120 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
1PLOT 3 PLOT CONTROL
QsCAL 0. HYDROGRAPH PLOT SCALE
121 HC HYDROGRAPH COMBINATION
1coMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*dkdk
J o A e e e e 9 vk e e A o e ek e e e e e o 7 3 3 sk e e ok e e e e de e Ve 2 e 2 ke e e e e e K o v e e o e e e o e e o o o e e e ke o ¢ Jr v e vk 3 e e e K3 ok e o e o ok e e o e o oir e e e e ok e K ke e e ek dedede ek ke d ke kR Rk Ak ik deode ke ve
HYDROGRAPH AT STATION  AP-H9
SUM OF 2 HYDROGRAPHS
»* » *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 0000 1 0. * 1 0345 76 0. * 1 0730 151 100. * 1 1115 226 24.
1 0003 2 0. * 1 0348 77 0. * 1 0733 152 9%. * 1 118 227 24.
1 0006 3 0. * 1 0351 78 0. * 1 0736 153 89. * 1 1121 228 2.
1 0009 4 0. * 1 0354 79 0. * 1 0739 154 85. * 1 1126 229 24.
1 0012 5 0. * 1 0357 80 0. * 1 0742 155 8. * 1 1127 230 24.
1 0015 6 0. * 1 0400 81 0. * 1 0745 156 78. * 1 1130 231 24.
1 0018 7 0. * 1 0403 82 0. * 1 0748 157 75. %1 1133 232 24.
1 0021 8 0. * 1 0406 83 0. * 1 0751 158 73, 0% 1 1136 233 23.
1 0026 9 0. * 1 0409 84 0. * 1 0754 159 7. % 1139 234 23.
1 0027 10 0. * 1 0412 85 0. * 1 0757 160 69. * 1 1142 235 23.
1 0030 11 0. * 1 0415 86 0. * 1 0800 161 67. * 1 1145 236 23.
1 0033 12 0. * 1 0418 87 0. * 1 0803 162 66. * 1 1148 237 23.
1 0036 13 0. * 1 0421 88 0. * 1 0806 163 64, * 1 1151 238 23.
1 0039 14 0. * 1 0424 89 0. * 1 0809 164 63. % 1 1154 239 23.
1 0042 15 0. * 1 0427 90 0. * 1 0812 165 62. * 1 1157 240 23.
1 0045 16 0. * 1 0430 91 0. * 1 0815 166 61. * 1 1200 241 23.
1 0048 17 0. * 1 0433 92 0. * 1 0818 167 59. % 1 1203 242 23.
1 0051 18 0. * 1 0436 93 0. * 1 0821 168 57. % 1 1206 243 23.
1 0054 19 0. * 1 0439 94 0. * 1 0824 169 56. * 1 1209 244 23.
1 0057 20 0. * 1 0442 95 0. * 1 0827 170 56. % 1 1212 245 23.
1 0100 21 0. * 1 0445 96 0. * 1 0830 171 52. * 1 1215 246 23.
1 0103 22 0. * 1 0448 97 0. * 1 0833 172 50. % 1 1218 247 23.
1 0106 23 0. * 1 0451 98 0. * 1 0836 173 48. % 1 1221 248 23.
1 0109 24 0. * 1 0454 99 0. * 1 0839 174 46. %1 1224 249 23.
1 0112 25 0. * 1 0457 100 0. * 1 0842 175 45. * 1 1227 250 23.
1 0115 26 0. * 1 0500 101 0. * 1 0845 176 43, * 1230 251 23.
1 0118 27 0. * 1 0503 102 0. * 1 0848 177 42. * 1 1233 252 23.
1 0121 28 0. * 1 0506 103 0. * 1 0851 178 40. * 1 1236 253 23.
1 0124 29 0. * 1 0509 104 0. * 1 0854 179 39. * 1 1239 254 23.
1 0127 30 0. * 1 0512 105 0. * 1 0857 180 3. * 1 1242 255 23.
1 0130 31 0. * 1 0515 106 0. * 1 0900 181 37, 1 1245 256 23.
1 0133 32 0. * 1 0518 107 0. * 1 0903 182 36. * 1 1248 257 2%.
1 0136 33 0. * 1 0521 108 0. * 1 0906 183 3. *x 1 1251 258 24.
1 0139 34 0. * 1 0524 109 0. * 1 0909 184 3. o+ 1 1254 259 24.
1 0142 35 0. * 1 0527 110 0. * 1 0912 185 3%, o+ 1257 260 26.
1 0145 36 0. * 1 0530 111 0. * 1 0915 186 3. x 1 1300 261 26.
1 0148 37 0. * 1 0533 112 0. * 1 0918 187 3. 0« 1303 262 2.
1 0151 38 0. * 1 0536 113 0. * 1 0921 188 2. 0+ 1306 263 2.
1 0154 39 0. * 1 0539 114 0. * 1 0924 189 2. * 1 1309 264 2%.



1 0157 40 0. * 1 0542 115 1.0+ 1 0927 10 32. 1 1312 265 23.
10200 41 0. * 1 0545 116 4. * 1 0930 191 3. 0% 1 1315 266 23.
1 0203 42 0. * 1 0548 117 0. * 1 0933 192 31, ¢ 1 1318 267 23.
1 0206 43 0. * 1 0551 118 21. * 1 0936 193 3. 0% 1 1321 268 23.
1 0209 44 0. * 1 055 119 3. * 1 0939 19 31.0* 1 1326 269 23.
1 0212 45 0. * 1 0557 120 63. * 1 09%2 195 31. ¢ 1 1327 270 23. !
10215 46 0. * 1 0600 121 99. * 1 0%5 196 31, 0% 1 1330 27 23.
1 0218 47 0. * 1 0603 122 155. * 1 0948 197 31, 0 1 1333 27 23.
1 0221 48 0. * 1 0606 123 232.  * 1 0951 198 31. 0 1 1336 273 23. .
1 0226 49 0. * 1 0609 12 323, * 1 095% 199 3. 0+ 1 1339 274 22. ?
1 0227 50 0. * 1 0612 125 413, * 1 0957 200 3. * 1 1342 275 22. ’
1 0230 51 6. * 1 0615 126 484. * 1 1000 207 30. 0+ 1 1345 276 22.
1 0233 52 0. * 1 0618 127 533. * 1 1003 202 30. * 1 1348 277 22.
1 023 53 0. * 1 0621 128 556. * 1 1006 203 30. 0+ 1 1351 278 22.
1 0239 54 0. * 1 062 129 S57. * 1 1009 204 30. * 1 13% 279 22.
1 o022 55 0. * 1 0627 130 540. * 1 1012 205 30. * 1 1357 280 22. :
1 0245 56 0. * 1 0630 131 512, * 1 1015 206 30. * 1 1400 281 22. ]
1 o248 57 0. * 1 0633 132 477. * 1 1018 207 30. * 1 1403 282 21.
1 0251 58 0. * 1 0636 133 439. * 1 1021 208 30. * 1 1406 283 21.
1 0254 59 6. * 1 0639 134 401.  * 1 1026 209 29. * 1 1409 284 21. 3
1 0257 60 0. * 1 0642 135 366. * 1 1027 210 29. * 1 112 285 21. ’
1 0300 61 0. * 1 0645 136 330. * 1 1030 21 29. * 1 1415 286 21.
1 0303 62 0. * 1 0648 137 299. * 1 1033 212 8. * 1 1418 287 21. ]
1 0306 63 0. * 1 0651 138 272. * 1 1036 213 28. * 1 1421 288 21. ;
1 0309 64 0. * 1 0654 139 2647. % 1 1039 214 27. 1 162 289 21.
1 0312 65 0. * 1 0657 140 225. * 1 1062 215 7. ¢ 1 1427 250 21.
1 0315 66 0. * 1 0700 141 205. * 1 1045 216 27. * 1 1430 291 20.
1 0318 67 0. * 1 0703 142 188. * 1 1048 217 6. * 1 1433 292 20.
1 0321 68 0. * 1 0706 143 172 * 1 1051 218 26. * 1 1436 293 20.
1 0324 69 0. * 1 0709 144 159. * 1 105 219 6. * 1 1439 294 20.
1037 70 0. * 1 0712 145 %7, * 1 1057 220 25. * 1 1442 295 20.
1 0330 71 0. * 1 0715 146 137. * 1 1100 221 5. * 1 1445 296 20.
1 0333 72 0. * 1 0718 147 128. * 1 1103 222 25. * 1 1448 297 20. j
1 033 73 0. * 1 0721 148 120 * 1 1106 223 25. * 1 1451 298 20. j
1 0339 74 0. * 1 0726 149 M2, o+ 1 1109 22 26, * 1 1454 299 20.
1 0%2 75 0. * 1 o727 150 106. * 1 1112 225 26, * 1 1457 300 20.
L * *
e e e e e e e o e ke e A e e e v e e e ke e dhe o e vk e Sk ke o v ol sk e sk dhedke o dhe e e 9k e 3 3 S Ar e e e e e v e S e i e Ak ok e e e o ol e e ok e e e e e ok e vk e e e e e e e e e e e s e o e e s e e e e i sk v sk e o i e e vl oA e s ke ol ke e e e o ke e e o e o o o !
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6~HR 24-HR 72-HR 14.95-HR
557. 6.40 (CFS) 105. 47. 47. 47.
(INCHES)  1.171 1.303 1.303 1.303
(AC-FT) 52. 58. 58. 58. ;

CUMULATIVE AREA = 0.83 sa Ml



OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SB-H1

RT-SBH1

SB-H2

AP-H1

RT-APH1

SB-H3

RT-H3

AP-H2

RT-AP2

SB-H4

SB-H5

AP-H3

RT-APH3

SB-H6

AP-H&4

RT-APH4

RT-APHS

RT-APH6

SB-H7

RT-SBH7

SB-H8

AP-H7

RT-APH7

AP-HB

RT-APHS8

SB-H9

PEAK
FLOW

99.

98.

118.

179.

178.

76.

247.

245.

51.

72.

317.

314.

62.

376.

376.

376.

374.

48.

48.

67.

103.

102.

477.

474,

130.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

6.30

6.45

6.20

6.30

6.35

6.20

6.25

6.30

6.35

6.10

6.20

6.30

6.35

6.30

6.30

6.35

6.40

6.40

6.25

6.45

6.25

6.35

6.40

6.40

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR 24-HOUR
17. 8.
17. 8.
16. 7.
33. 15.
33. 15.
1. 5.
1. 5.
44, 20,
44. 20.
5 2.
10. 4.
59. 26.
59. 26.
10. 5.
69. 31.
69. 31.
69. 31.
69. 31.
8. 3
8. 3
10. 5.
18. 8.
18. 8.
87. 39.
87. 39.
18. 8.

72-HOUR

15.

15.

20.

20.

26.

26.

31.

31.

31.

31.

39.

39.

BASIN
AREA

0.13

0.13

0.13

0.26

0.26

0.09

0.09

0.35

0.35

0.04

0.08

0.47

0.47

0.08

0.55

0.55

0.55

0.55

0.06

0.06

0.08

0.14

0.14

0.69

0.69

0.14

MAX [MUM
STAGE

TIME OF
MAX STAGE



2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

AP-H9

RT-APHY

SB-H10

AP-H10

SB-H11

AP-H12

SB-H12

557.

558.

63.

577.

125.

693.

65.

6.40

6.45

6.10

6.45

6.30

6.40

6.30

105.

105.

11,

21.

133.

1.

47.

46.

50.

10.

59.

47.

46.

50.

10.

59.

St il



CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

ONTINUITY

ONTINUITY

“ONTINUITY

ISTAQ

RT-SBH1

SUMMARY

RT-APH1

SUMMARY

RT-H3

SUMMARY

RT-AP2

SUMMARY

RT-APH3

SUMMARY

RT-APH4

SUMMARY

RT-APHS5

SUMMARY

RT-APH6

SUMMARY

RT-SBH7

ELEMENT

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

2.25 98.35 387.00 1.30 3.00 98.35 387.00 1.30
INFLOW=0.9429E+01 EXCESS=0.0000E+00 OUTFLOW=0.9338£+01 BASIN STORAGE=0.1320E+00 PERCENT ERROR=

1.79 178.47 381.10 1.31 3.00 178.46 381.00 1.31
INFLOW=0.1840E+02 EXCESS=0.0000E+00 OUTFLOW=0.1836E+02 BASIN STORAGE=0.5273E-01 PERCENT ERROR=

1.95 75.64 374.40 1.32 3.00 75.26 375.00 1.31
INFLOW=0.5996E+01 EXCESS=0.0000E+00 OUTFLOW=0.5985E+01 BASIN STORAGE=0.1681E-01 PERCENT ERROR=

2.40 245.53 381.60 1.30 3.00 244 .54 381.00 1.30
INFLOW=0.2434E+02 EXCESS=0,0000E+00 OUTFLOW=0.2423E+02 BASIN STORAGE=0.1467E+00 PERCENT ERROR=

1.00 316.88 379.09 1.31 3.00 314.46 381.00 1.31
INFLOW=0.3266E+02 EXCESS=0.0000E+00 OUTFLOW=0.3263E+02 BASIN STORAGE=0.5039E-01 PERCENT ERROR=

1.51 376.34 381.05 1.30 3.00 376.31 381.00 1.30
INFLOW=0.3833E+02 EXCESS=0.0000E+00 OUTFLOW=0.3827E+02 BASIN STORAGE=0.8959E-01 PERCENT ERROR=

3.00 376.45 384.00 1.30 3.00 376.45 384.00 1.30
INFLOW=0.3830E+02 EXCESS=0.0000E+00 OUTFLOW=0.3818E+02 BASIN STORAGE=0.1874E+00 PERCENT ERROR=

1.09 375.92 385.14 1.30 3.00 374.36 384.00 1.30
INFLOW=0.3815E+02 EXCESS=0.0000€+00 OUTFLOW=0.3811E+02 BASIN STORAGE=0.5767E-01 PERCENT ERROR=

2.10 48.07

386.40 1.

.00

47.88

387.00 1.30

-0.4

-0.1

-0.1

0.0

-0.1

0.2

0.0



CONTINUITY SUMMARY (AC-FT) - INFLOW=0.47148E+01 EXCESS=0.0000E+00 OUTFLOW=0.4097E+01 BASIN STORAGE=0.7346E-01 PERCENT ERROR= -0.5

RT-APH7 MANE 2.55 102.50 382.50 1.30 3.00 102.14 384.00 1.31

INFLOW=0.9729€+01 EXCESS=0.0000E+00 OUTFLOW=0.97056+01 BASIN STORAGE=0.3871E-01 PERCENT ERROR= -0.1

CONTINUITY SUMMARY (AC-FT)

RT-APHB MANE 0.82 475.57 385.13 1.30 ©3.00 473.85 384.00 1.30

INFLOW=0.4782E+02 EXCESS=0.0000E+00 QUTFLOW=0.4778E+02 BASIN STORAGE=0.5406E-01 PERCENT ERROR= 0.0

CONTINUITY SUMMARY (AC-FT)

RT-APHS MANE 3.00 558.26 387.00 1.30 3.00 558.26 387.00 1.30

INFLOW=0.5771E+02 EXCESS=0.0000E+00 OUTFLOW=0.5746E+02 BASIN STORAGE=0.3737E+00 PERCENT ERROR= -0.2

CONTINUITY SUMMARY (AC-FT)

**%* NORMAL END OF HEC-1 **»

H
§
;
3



HEC-1 MODEL OUTPUT
HISTORIC (UNDEVELOPED) CONDITION
SUMMARY SHEETS FOR 2, 5, 10, 25, AND 50 YEAR STORMS



OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SB-H1

RT-SBH1

SB-H2

AP-H1

RT-APH1

SB-H3

RT-H3

AP-H2

RT-AP2

SB-H4

SB-H5

AP-H3

RT-APH3

SB-H6

AP-H&

RT-APH4

RT-APHS

RT-APH6

SB-H7

RT-SBH?

SB-H8

AP-H7

RT-APH7

AP-H8

RT-APH8

SB-H9

PEAK
FLOW

1.

1.

14.

14.

18.

18.

22.

22.

23.

22,

4.

27.

27.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

6.40

6.65

6.25

6.65

6.75

6.30

6.35

6.75

6.85

6.25

6.45

2 YEAR 24 HOUR STORM
RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOCD

6-HOUR 24-HOUR
2. 1.
2. 1.
2. 1.
3. 2
3. 2
1 1.
1 1.
5 2.
5 2.
1 0.
1 1
6. 3.
6 3.
1. 1
7 3.
7. 3
7. 3.
7. 3
1 0.
1 0.
1 1
2. 1
2. 1
9. 4
9. 4
2. 1

72-HOUR

BASIN
AREA

0.13

0.26

0.26

0.09

0.09

0.35

0.35

0.04

0.08

0.47

0.47

0.08

0.69

0.69

0.14

MAX IMUM
STAGE

TIME OF
MAX STAGE



2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AP-H9

RT-APHY

SB-H10

AP-H10

$8-H11

AP-H12

SB-H12

31.

31.

32.

37.

6.75

6.85

6.85

6.40

6.85

6.40

1.

11.

1.

0.83

0.83

0.06

0.89

0.17

1.06

0.09

S



5 YEAR 24 HOUR STORM
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIQOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT SB-H1 22. 6.35 5. 2. 2. 0.13
ROUTED TO RT-SBH1 22. 6.55 4. 2. 2. 0.13
HYDROGRAPH AT SB-H2 26. 6.25 4. 2. 2. 0.13
2 COMBINED AT AP-H1 36. 6.40 9. 4. 4. 0.26
ROUTED TO RT-APH1 35. 6.50 9. 4. 4, 0.26
HYDROGRAPH AT SB-H3 17. 6.25 3. 1. 1. 0.09
ROUTED TO RT-H3 17. 6.30 3. 1. 1. 0.09
2 COMBINED AT AP-H2 48. 6.45 12. 5. 5. 0.35
ROUTED TO RT-AP2 47. 6.60 12. 5. 5. 0.35
HYDROGRAPH AT SB-H4 12. 6.10 1. 1. 1. 0.04
HYDROGRAPH AT SB-H5 16. 6.20 3. 1. 1. 0.08
3 COMBINED AT AP-H3 60. 6.35 15. 7. 7. 0.47
ROUTED TO RT-APH3 59. 6.35 15. 7. 7. 0.47
HYDROGRAPH AT SB-H6 14. 6.35 3. 1. 1. 0.08
2 COMBINED AT AP-H4 73. 6.35 18. 8. 8. 0.55
ROUTED TO RT-APH&4 73. 6.40 18. 8. 8. 0.55
ROUTED TO RT-APH5 72. 6.50 18. 8. 8. 0.55
ROUTED TO RT-APH6 73. 6.50 18. 8. 8. 0.55
HYDROGRAPH AT SB-H7 1. 6.30 2. 1. 1. 0.06
ROUTED TO RT-SBH7 1. 6.55 2. 1. 1. 0.06
HYDROGRAPH AT SB-H8 15. 6.30 3. 1. 1. 0.08
2 COMBINED AT AP-H7 23. 6.45 5. 2. 2. 0.14
ROUTED TO RT-APH7 22. 6.55 5. 2. 2. 0.14
2 COMBINED AT AP-H8 94. 6.55 23. 10. 10. 0.69
ROUTED TO RT-APH8 93. 6.55 23. 10. 10. 0.69

HYDROGRAPH AT SB-H9 29. 6.25 5. 2. 2. 0.14



2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AP-H9

RT-APH9

SB-H10

AP-H10

SB-H11

AP-H12

SB-H12

107.

106.

15.

110.

28.

129.

14.

6.55

6.65

6.65

6.35

6.60

6.35

27.

27.

29.

34.

13.

13.

13.

13.

0.83

0.83

0.06

0.89

1.06

0.09

H
3
i
i
§




OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SB-H1

RT-SBH1

SB-H2

AP-H1

RT-APH1

SB-H3

RT-H3

AP-H2

RT-AP2

SB-H4

SB-HS

AP-H3

RT-APH3

SB-H6

AP-H4

RT-APH4

RT-APHS

RT-APH6

SB-H7

RT-SBH7

SB-H8

AP-H7

RT-APH?7

AP-H8

RT-APH8

SB-H9

PEAK
FLOW

35.

35.

43.

60.

60.

27.

27.

81.

81.

19.

27.

99.

99.

22.

121.

121.

121,

120.

24.

35.

35.

155.

154.

47.

10 YEAR 24 HOUR STORM
RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

6.35

6.55

6.20

6.40

6.45

6.25

6.25

6.40

6.20

6.30

6.35

6.30

6.35

6.35

6.45

6.50

6.30

6.55

6.25

6.40

6.50

6.50

6.50

6.20

AVERAGE FLOW FOR MAXIMUM PERIOD
6-HOUR 24-HOUR 72-HOUR

7 3. 3
7. 3. 3
7. 3. 3
13. 6. 6.
13. 6. 6.
4. 2. 2
4 2. 2
18. 8. 8.
18. 8. 8.
2 1. 1
4. 2. 2
23. 1. 1.
23. 1. 1.
4 2. 2
28. 13. 13.
28. 13, 13.
28. 12. 12.
27. 12. 12.
3 1. 1
3 1. 1
4 2. 2
7 3. 3
7 3. 3
34. 16. 16.
34. 16. 16.
7. 3. 3

BASIN
AREA

0.26

0.26

0.09

0.09

0.35

0.35

0.08

0.47

0.47

0.06

0.06

0.08

MAXTMUM
STAGE

TIME OF
MAX STAGE



2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

AP-H9

RT-APH9

S$B-H10

AP-H10

SB-H11

AP-H12

SB-H12

178.

178.

24.

184.

45.

219.

23.

6.55

6.35

6.50

6.30

41,

41,

bh.

52.

19.

19.

20.

24.

19.

19.

20.

24.

0.83

0.83

0.06

0.89

0.17

1.06

0.09

[CPrNee—
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OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TG

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SB-H1

RT-SBH1

SB-H2

AP-H1

RT-APH1

SB-H3

RT-H3

AP-H2

RT-AP2

SB-H4

SB-H5

AP-H3

RT-APH3

SB-H6

AP-H4

RT-APH4

RT-APH5

RT-APH6

SB-H7

RT-SBH7

SB-H8

AP-H7

RT-APH7

AP-H8

RT-APH8

SB-H9

PEAK
FLOW

59.

60.

2.

105.

105.

46.

46.

144.

143.

32.

45.

181.

180.

38.

217.

216.

216.

215.

29.

29.

41.

60.

60.

274,

274.

80.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

6.35

6.50

6.20

6.35

6.40

6.20

6.25

6.35

6.40

6.10

6.20

6.35

6.40

6.30

6.35

6.40

6.45

6.45

6.25

6.45

6.25

6.40

6.40

6.45

6.45

6.20

25 YEAR 24 HOUR STORM
RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

1.

1.

10.

21.

21.

28.

28.

37.

37.

44,

44,

44,

44,

11.

1.

55.

55.

1.

24-HOUR

5.

10.

10.

20.

20.

20.

20.

25.

25.

72-HOUR

5.

10.

10.

13.

13.

20.

20.

20.

20.

25.

25.

BASIN
AREA

0.09

0.09

0.35

0.35

0.04

0.08

0.47

0.47

0.55

0.55

0.55

0.06

0.06

0.08

MAXIMUM
STAGE

TIME OF
MAX STAGE



2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

AP-H9

RT-APH9

S8-H10

AP-H10

SB-H11

AP-H12

SB-H12

320.

321,

39.

331.

76.

398.

40,

6.40

6.50

6.30

6.45

6.30

70.

14.

84.

30.

30.

32.

38.

30.

30.

32.

38.

0.83

0.83

0.06

0.89

1
!



OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SB-H1

RT-SBH1

SB-H2

AP-H1

RT-APH1

SB-H3

RT-H3

AP-H2

RT-AP2

SB-H4

SB-H5

AP-H3

RT-APH3

SB-H6

AP-H4

RT-APH4

RT-APHS

RT-APH6

SB-H7

RT-SBH7

SB-H8

AP-H7

RT-APH7

AP-H8

RT-APH8

SB-H9

PEAK
FLOW

78.

78.

9%4.

140.

139.

61.

60.

193.

192.

41.

58.

246.

246.

50.

294.

292.

291.

291.

38.

38.

54.

81.

81.

371.

370.

104.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

6.30

6.45

6.20

6.35

6.35

6.20

6.25

6.30

6.40

6.10

6.20

6.35

6.35

6.30

6.35

6.35

6.40

6.45

6.25

6.45

6.25

6.35

6.45

6.45

6.45

6.20

50 YEAR 24 HOUR STORM
RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR 24-HOUR

14.

14.

13.

27.

27.

36.

36.

48.

48.

56.

56.

56.

56.

14.

14.

70.

70.

15.

12.

12.

22.

21.

25.

25.

25.

25.

31.

31.

72-HOUR

12.

12.

16.

16.

22.

21.

25.

25.

25.

25.

31.

31.

BASIN
AREA

0.13

0.13

0.13

0.26

0.26

0.09

0.09

0.35

0.35

0.04

0.08

0.47

0.47

0.08

0.55

0.55

0.55

0.55

0.06

0.06

0.08

0.14

0.14

0.69

0.69

0.14

MAXTMUM
STAGE

TIME OF
MAX STAGE



2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

AP-H9

RT-APHO

SB-H10

AP-H10

SB-H11

AP-H12

SB-H12

432.

433,

51.

448.

535.

52.

6.40

6.45

6.10

6.45

6.30

6.45

6.30

8s.

85.

90.

17.

107.

38.

38.

40.

48.

38.

38.

40.

48.




I.
HEC-1 MODEL OUTPUT
HISTORIC (UNDEVELOPED) CONDITION
SUMMARY SHEETS FOR 2, 5, 10, 25, AND 50-YEAR STORMS



OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION
$B-D1
RT-SBD1
$8-D2
AP-D1
$B-D3
AP-DDA
RR-DFA
RT-APDFA
SB-D6
AP-D2
RT-APD2
S8-D7
SB-D4
SB-D5
AP-DFB
RR-DFB
RT-APDFB
AP-D3
RT-APD3
$B-D8
AP-DFC
RR-DFC
RT-RRDFC
$8-D9
AP-D4

RT-APD4

PEAK
FLOW

11.

17.

17.

17.

19.

30.

29.

36.

13.

13.

79.

139.

45.

45,

41,

78.

78.

FLOW IN CUBIC FEET PER SECOND

2 YEAR 24 HOUR STORM

RUNOF

TIME IN HOURS,

TIME OF

PEAK

6.35

6.45

6.15

6.25

6.20

6.20

6.25

6.25

6.00

6.05

6.40

6.45

6.05

6.10

F SUMMARY

AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR 24-HOUR
1. 1.
1. 1.
1. 1.
2. 1.
1. 0.
3. 2.
3. 2.
3. 2.
2. 1.
5. 2.
5. 2.
4. 2.
1. 0.
1. 0.
2. 1.
2. 1.
2. 1.
1. 5.
1. 5.
8. 3.
19. 8.
18. 8.
18. 8.
4. 2.
23. 10.
23. 10.

72-HOUR

1.

1.

BASIN
AREA

0.09

0.04

0.21

0.21

0.07

0.05

0.03

0.08

0.08

0.08

0.36

0.36

0.06

0.42

0.42

0.42

0.47

0.47

MAXIMUM
STAGE

54.92

19.35

55.96

TIME OF
MAX STAGE

6.25

6.20

6.40



HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

$B-D10

RT-SBD10

SB-D11

SB-D12

RT-SBD12

AP-D5

RT-APDS

S8-D13

AP-D6

RT-APD6

AP-D7

RT-APD7

SB-D14

AP-DFfD

RR-DFD

RT-APDFD

SB-D15

RT-$BD15

SB-D16

AP-D8

RT-APD8

$B-D17

AP-D9

RT-APD9

$B-D18

RR-DFPCH

RT-RRDFP

$B-D19

AP-D10

RT-APD10

19.

18.

84.

95.

94.

169.

167.

10.

177.

75.

75.

38.

38.

40.

40.

37.

138.

137.

19.

13.

12.

6.25

6.35

6.20

6.25

6.20

6.20

6.05

6.05

6.05

6.05

6.50

6.50

6.10

6.15

8.40

8.40

6.05

6.05

1.

1.

34.

34,

35.

35.

35.

15.

15.

16.

16.

16.

15.

15.

16.

16.

16.

0.03

0.03

0.05

0.02

a.17

0.64

0.64

0.67

0.67

0.67

0.05

0.05

0.04

0.09

0.09

0.04

0.81

0.81

0.06

0.06

0.06

0.02

0.09

0.09

86.56

20.13

6.50

8.40

PRBR—



HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

AT

AT

AT

AT

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

RQUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

DIVERSION TO

SB-D20

AP-D11

RT-APD11

$8-021

AP-DFE

RR-DFE

AP-D12

AP-DFE

RT-APDFE

$B-D22

AP-13

RT-AP13

$8-D23

AP-D14

RT-AP13

SB-D24

AP-DFF

RR-DFF

SB-D25

RR-SBD25

SB-D26

AP-D16

RT-APD16

AP-D17

RT-APD17

SB-D27

AP-D18

RT-APD18

$8-D29

AP-D19a

46.

57.

56.

37.

226.

91.

28.

62.

62.

19.

68.

67.

71.

70.

79.

62.

18.

18.

12.

30.

30.

64.

b4.

64.

b4,

6.00

6.00

6.05

6.05

6.05

6.75

6.70

6.70

6.75

6.05

6.10

6.10

6.10

8.30

6.05

6.05

6.05

53.

52.

45.

45.

47.

47.

47.

47.

48.

37.

39.

39.

40.

40.

24.

23.

20.

20.

21.

21.

21.

21.

22.

17.

19.

18.

19.

19.

24,

23.

20.

20.

21.

21.

21,

21,

22.

17.

19.

18.

19.

19.

.03

.12

.12

.04

.96

.96

.96

.96

.96

.02

.98

.98

.00

.99

.99

.03

.01

.01

.03

.03

.03

.06

.06

.08

.08

.01

.08

.08

.02

.02

35.35

69.16

6.75

8.30



HYDROGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AP-D19

RT-APD19

SB-D28

AP-D20

RT-APD20

$B-D30

RT-$BD30

AP-D21

SB-D31

AP-022

SB-D32

AP-DFCS

RR-DFCS

DR-APD12

RT-APD12

SB-D33

AP-D23

AP-D24

$8-D34

RT-SBD34

SB-D35

AP-DFG

RR-DFG

64 .

64.

65.

65.

65.

58.

28.

31.

32.

61.

16.

17.

33.

6.05

6.05

6.05

8.10

8.10

6.05

6.05

6.75

6.80

6.80

9.20

6.10

41,

41,

42,

42.

42.

38.

19.

19.

19.

19.

19.

20.

20.

19.

0.02

0.02

0.00

1.1

0.02

0.02

0.01

1.14

1.14

0.00

0.00

0.04

0.04

0.04

0.04

0.08

0.08

79.50

65.01

9.25

8.10



OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED 7O

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SB-D1

RT-SBD1

$B-D2

AP-D1

SB-D3

AP-DDA

RR-DFA

RT-APDFA

SB-D6

AP-D2

RT-APD2

SB-D7

SB-D4

$B-D5

AP-DFB

RR-DFB

RT-APDFB

AP-D3

RT-APD3

SB-D8

AP-DFC

RR-DFC

RT-RRDFC

SB-D9

AP-D4

RT-APD4

PEAK
FLOW

17.

17.

20,

31.

13.

44,

38.

38.

34.

64.

64.

62.

14.

16.

30.

30.

30.

148.

147.

1m.

237.

60.

60.

66.

112.

12.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

6.30

6.35

6.20

6.35

6.35

6.05

6.15

6.15

6.05

6.15

6.05

6.60

6.60

6.05

5 YEAR 24 HOUR STORM
RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

1.

11.

21.

21.

11.

32.

32.

32.

39.

39.

24-HOUR

10.

10.

14.

14.

14.

17.

17.

72-HOUR

10.

10.

14.

14.

17.

17.

BASIN
AREA

0.09

0.04

0.21

0.21

0.07

0.05

0.03

0.08

0.08

0.08

0.36

0.36

0.06

0.42

0.42

0.42

0.06

0.47

0.47

MAX IMUM
STAGE

56.38

19.82

58.40

TIME OF
MAX STAGE

6.35

6.15

6.60



HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TC

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

SB-D10

RT-SBD10

SB-D11

SB-D12

RT-SBD12

AP-D5

RT-APDS

$B-D13

AP-D6

RT-APD6

AP-D7

RT-APD7

SB-D14

AP-DFD

RR-DFD

RT-APDFD

SB-D15

RT-SBD15

SB-D16

AP-D8

RT-APD8

SB8-D17

AP-D9

RT-APD9

$B-D18

RR-DFPCH

RT-RRDFP

$8-D19

AP-D10

RT-APD10

27.

10.

40.

40.

120.

148.

147.

256.

253.

20.

272.

4.

96.

60.

59.

1.

67.

67.

56.

197.

196.

38.

21.

21.

21.

6.25

6.30

6.20

6.25

6.20

6.20

6.00

6.05

6.05

6.05

6.05

6.05

6.05

6.65

6.65

6.05

6.05

6.25

6.80

6.80

6.05

6.05

12.

18.

18.

57.

57.

59.

59.

59.

72.

72.

25,

25.

26.

26.

26.

32.

32.

25.

25.

26.

26.

26.

32.

32.

0.03

0.05

0.02

0.02

0.10

0.64

0.64

0.03

0.67

0.67

0.67

0.05

0.05

0.04

0.09

0.09

0.04

0.81

0.81

0.06

0.06

0.06

0.02

0.09

0.09

89.14

20.80

6.65

6.80

i



HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

$B-D20

AP-D11

RT-APD11

$B-D21

AP-DFE

RR-DFE

AP-D12

AP-DFE

RT-APDFE

SB-D22

AP-13

RT-AP13

$B-D23

AP-D14

RT-AP13

SB-D24

AP-DFF

RR-DFF

SB-D25

RR-SBD25

$B-D26

AP-D16

RT-APD16

AP-D17

RT-APD17

SB-D27

AP-D18

RT-APD18

SB-D29

AP-D19a

62.

81.

80.

57.

327.

189.

122.

66.

66.

28.

87.

87.

92.

92.

16.

108.

65.

31.

30.

24.

54.

54.

68.

68.

68.

68.

15.

6.00

6.00

6.00

6.05

6.05

6.25

6.25

6.25

6.30

6.05

6.10

6.00

6.05

6.05

6.05

6.05

6.05

8.05

6.05

6.05

6.10

6.05

6.05

89.

85.

28.

58.

58.

60.

60.

61.

é1.

62.

53.

55.

55.

56.

56.

40.

39.

11.

27.

27.

28.

28.

29.

29.

29.

25.

27,

27.

27.

27.

40.

39.

1.

27.

27.

28.

28.

29.

29.

29.

25.

27.

27.

27.

27.

0.04

0.96

0.96

0.96

0.96

0.96

0.02

0.98

0.98

0.00

0.99

0.99

0.03

1.01

1.01

0.03

0.03

0.03

0.06

0.06

1.08

1.08

0.01

1.08

1.08

0.02

0.02

36.34

69.22

6.25

8.15



HYDROGRAPH

ROUTED 7O

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AP-D19

RT-APD19

$B-D28

AP-D20

RT-APD20

SB-D30

RT-s8D30

AP-D21

SB-D31

AP-D22

SB-D32

AP-DFCS

RR-DFCS

DR-APD12

RT-APD12

$8-D33

AP-D23

AP-D24

SB-D34

RT-SBD34

SB-D35

AP-DFG

RR-DFG

15.

88.

87.

1.

11.

98.

104.

106.

66.

122.

143.

18.

146.

176.

30.

29.

32.

60.

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

8.85

6.25

6.40

6.05

6.40

6.40

6.05

6.05

6.05

6.45

58.

58.

59.

59.

59.

54.

28.

28.

29.

81.

28.

28.

29.

29.

28.

1.

1.

12.

40.

28.

28.

29.

29.

29.

28.

11.

1.

12.

40.

.02

.02

.00

.11

.02

.02

.12

.01

.13

.01

.14

.14

.00

.00

.04

.04

7

.04

.04

.04

.08

.08

79.70

66.82

8.85

6.45



OPERATION
HYDROGRAPH
ROUTED TO
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
ROUTED TO
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
2 COMBINED
ROUTED TO
ROUTED TO
3 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
ROUTED TO
HYDROGRAPH
2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SB-D1

RT-SBD1

SB-D2

AP-D1

S8-D3

AP-DDA

RR-DFA

RT-APDFA

SB-D6

AP-D2

RT-APD2

SB-D7

SB-D4

SB-D5

AP-DFB

RR-DFB

RT-APDFB

AP-D3

RT-APD3

SB-D8

AP-DFC

RR-DFC

RT-RRDFC

SB-D9

AP-D4

RT-APD4

PEAK
FLOW

27.

27.

30.

48.

19.

66.

45.

44,

45.

81.

80.

82.

22.

22.

44,

39.

39.

198.

196.

133.

311,

66.

83.

135.

135.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

6.30

6.35

6.20

6.45

6.45

6.05

6.00

6.05

6.80

6.85

6.05

10YEAR 24 HOUR STORM
RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

1.

1.

1.

29.

29.

13.

43.

42.

42.

51.

51.

24-HOUR

13.

13.

19.

19.

19.

23.

23.

72-HOUR

19.

19.

19.

23.

23.

BASIN
AREA

0.09

0.09

0.06

0.17

0.17

0.04

0.21

0.07

0.05

0.03

0.08

0.08

0.36

0.36

0.06

0.42

0.42

0.42

0.06

0.47

0.47

MAXTMUM
STAGE

58.43

20.69

60.06

TIME OF
MAX STAGE

6.45

6.25

6.80



‘HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

HYOROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

RCUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

SB-D10

RT-S8D10

SB-01

SB-D12

RT-SBD12

AP-D5

RT-APD5

SB-D13

AP-D6

RT-APD6

AP-D7

RT-APD7

SB-D14

AP-DFD

RR-DFD

RT-APDFD

$8-D15

RT-SBD15

SB-D16

AP-D8

RT-APD8

S$B-D17

AP-D9

RT-APD9

SB-D18

RR-DFPCH

RT-RRDFP

SB-D19

AP-D10

RT-APD10

14.

58.

58.

145.

187.

186.

318.

314.

27.

342.

103.

103.

76.

75.

16.

87.

87.

69.

238.

238.

51.

14.

14.

27.

27.

27.

6.20

6.30

6.20

6.15

6.20

6.00

6.05

6.05

6.05

6.05

6.05

6.05

6.70

6.05

6.05

6.05

15.

23.

23.

74.

74,

76.

76.

1.

11.

94.

94.

10.

10.

33.

33.

34.

34.

34.

41,

41,

10.

10.

33.

33.

364,

34.

34,

41.

41.

0.03

0.03

0.05

0.02

0.02

0.10

0.07

0.17

0.64

0.64

0.03

0.67

0.67

0.67

0.05

0.05

0.04

0.09

0.09

0.04

0.81

0.81

0.06

0.06

0.06

g.02

0.09

0.09

90.86

21.29

6.70

6.55



HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

$B-D20

AP-D11

RT-APD11

$B-D21

AP-DFE

RR-DFE

AP-D12

AP-DFE

RT-APDFE

SB-D22

AP-13

RT-AP13

SB-D23

AP-D14

RT-AP13

SB-D24

AP-DFF

RR-DFF

SB-D25

RR-SBD25

SB-D26

AP-D16

RT-APD16

AP-D17

RT-APD17

SB-D27

AP-D18

RT-APD18

S8-D29

AP-D19a

72.

98.

96.

70.

398.

276.

205.

7.

71.

35.

98.

97.

104.

104.

23,

127.

66.

40.

39.

32.

72.

71.

80.

79.

89.

88.

20.

6.

.00

.00

.00

.05

.05

.20

.20

.20

.20

.05

.10

.10

.00

05

.10

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

15.

15.

115.
107.
445.

62.

62.

65.

65.

66.

66.

68.

61.

63.

63.

63.

63.

51.

50.

19.

31.

31.

33.

33.

33.

33.

34,

29.

33.

33.

33.

33.

51.

50.

19.

31.

31.

33.

33.

33.

33.

34.

29.

33.

33.

33.

33.

0.96

0.96

0.96

0.96

0.02

0.98

0.98

0.00

0.99

0.99

0.03

1.01

1.01

0.03

0.03

0.03

0.06

0.06

1.08

0.01

1.08

1.08

0.02

0.02

36.97

69.26

6.20

8.05



HYDROGRAPH
ROUTED TO
HYDROGRAPH
3 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
2 COMBINED
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
2 COMBINED
2 COMBINED
HYPROGRAPH
RCUTED TO
HYDROGRAPH
2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AP-D19

RT-APD19

$8-D28

AP-D20

RT-APD20

SB-D30

RT-SBD30

AP-D21

SB-D31

AP-D22

$B-D32

AP-DFCS

RR-DFCS

DR-APD12

RT-APD12

$B-D33

AP-D23

AP-D24

SB-D34

RT-5BD34

SB-D35

AP-DFG

RR-DFG

20.

20.

114,

113.

15.

128.

136.

140.

7.

205.

238.

26.

245,

279.

40.

39.

42,

81.

23.

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

8.20

6.20

6.30

6.30

6.30

6.05

6.05

6.05

6.05

6.35

65.

65.

66.

67.

68.

63.

45.

45,

48.

107.

34.

34.

35.

35.

33.

19.

19.

20.

52.

34.

34.

35.

35.

35.

33.

19.

19.

20.

52.

0.02

0.00

0.02

0.02

0.01

0.01

0.00

0.00

0.04

0.04

0.04

0.04

0.04

0.08

0.08

79.82

67.87

8.20

6.35



OPERAT ION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SB-D1

RT-SBD1

SB-D2

AP-D1

$B-D3

AP-DDA

RR-DFA

RT-APDFA

SB-D6

AP-D2

RT-APD2

SB-D7

SB-D4

SB-DS

AP-DFB

RR-DFB

RT-APDFB

AP-D3

RT-APD3

sSB-D8

AP-DFC

RR-DFC

RT-RRDFC

SB-D9

AP-D4

RT-APD4

PEAK
FLOW

45.

45,

46,

79.

27.

105.

54.

54.

62.

101.

101.

113.

36.

32.

68.

47.

47.

254.

253.

165.

405,

75.

75.

109.

168.

167.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

6.30

6.35

6.10

6.20

6.15

6.20

6.55

6.55

6.05

6.10

6.10

6.05

6.15

6.15

6.15

6.30

6.30

6.10

6.00

6.05

7.05

6.05

6.05

6.10

25 YEAR 24 HOUR STORM
RUNOCFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

13.

16.

16.

16.

23.

23.

12.

43,

43.

17.

60.

58.

58.

12.

70.

70.

24-HOUR

10.

10.

19.

19.

26.

26.

26.

31.

31.

72-HOUR

10.

10.

19.

19.

26.

26.

26.

31.

31.

BASIN
AREA

0.09

0.09

0.06

0.21

0.07

0.05

0.03

0.08

0.08

0.08

0.36

0.36

0.06

0.42

0.42

0.06

0.47

0.47

MAXIMUM
STAGE

23.03

62.40

TIME OF
MAX STAGE

6.55

6.30

7.10



HYDROGRAPH
ROUTED TO
HYDROGRAPH
HYDROGRAPH
ROUTED TO
3 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
3 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
ROUTED TO
HYDROGRAPH
2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

SB-D10

RT-SBD10

$8-D11

sB-D12

RT-S8D12

AP-D5

RT-APD5

SB-D13

AP-D6

RT-APDS

AP-D7

RT-APD7

$B-D14

AP-DFD

RR-DFD

RT-APDFD

SB-D15

RT-SBD15

SB-D16

AP-D8

RT-APD8

SB-D17

AP-D9

RT-APDY

SB8-D18

RR-DFPCH

RT-RRDFP

$B-D19

AP-D10

RT-APD10

17.

55.

21.

21.

87.

182.

249.

248.

415.

411.

40.

451.

117.

17.

100.

100.

26.

119.

119.

89.

297.

297.

74.

29.

29.

37.

37.

37.

6.20

6.25

6.00

6.05

6.05

6.05

6.05

6.05

6.05

6.80

6.80

6.05

6.05

6.20

6.10

6.45

6.45

6.05

6.05

6.05

12.

12.

19.

31.

31.

100.

100.

104.

99.

11.

1.

11.

1.

1. 1
1 1.
3. 3
1 1.
1 1
5. 5
5 5.
8 8.
13 13.
13. 13.
45. 45.
45. 45.
2 2
46. 46.
46. 46.
46. 46.
5 5.
5 5.
2 2.
6 6.
6 6.
4 4
57 57.
57 57.
4 4
3 3.
3 3
2 2
5 5.
5 5.

.03

.03

.05

.02

.02

.10

.07

17

7

.64

.64

.03

.67

.67

.67

.05

.05

.04

.09

.09

.04

.81

.81

.06

.06

.06

.02

.09

.09

93.34

21.96

6.80

6.45



HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

DIVERSION 7O

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

SB-D20

AP-D11

RT-APD11

SB-D21

AP-DFE

RR-DFE

AP-D12

AP-DFE

RT-APDFE

s8-D22

AP-13

RT-AP13

$B-D23

AP-D14

RT-AP13

SB-D24

AP-DFF

RR-DFF

SB-D25

RR-SBD25

SB-D26

AP-D16

RT-APD16

AP-D17

RT-APD17

SB-D27

AP-D18

RT-APD18

SB-D29

AP-D19a

87.

123.

121.

90.

504.

406.

332.

44,

114.

13.

12.

124.

124.

33.

157.

69.

54.

54.

46.

100.

99.

109.

108.

14.

121.

121.

28.

6.00

6.00

6.00

6.05

6.05

6.15

6.20

6.05

6.00

6.05

6.05

6.05

6.05

7.30

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

5.90

20.

20.

151.

140.

76.

64.

64.

68.

68.

69.

69.

72.

65.

10.

10.

69.

69.

70.

70.

69.

31.

37.

37.

39.

38.

39.

39.

40.

35.

40.

40.

40.

40.

69.

68.

31.

37.

37.

39.

38.

39.

39.

40.

40.

40,

40.

0.03

0.12

0.04

0.96

0.96

0.96

0.96

0.96

0.02

0.98

0.98

0.00

0.99

0.99

0.03

1.01

0.03

0.03

0.03

0.02

0.02

37.76
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RT-SBD34

$B-D35

AP-DFG

RR-DFG

20.
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170.

1.
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39.
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408.
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.95
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.05

.05
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OPERATION
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HYDROGRAPH
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2 COMBINED
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AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SB-D1

RT-SBD1

$8-D2

AP-D1

SB-D3

AP-DDA

RR-DFA

RT-APDFA

SB-Dé

AP-D2

RT-APD2

SB-D7

$8-D4

SB8-D5

AP-DFB

RR-DFB

RT-APDFB

AP-D3

RT-APD3

SB-D8

AP-DFC

RR-DFC

RT-RRDFC

$B-D9

AP-D4

RT-APD4

PEAK
FLOW

58.

58.

59.

102.

33.

134.

60.

60.

74.

116.

116.

134.

45.

40.

85.

52.

52.

291.

291.

186.

465.

81.

81.

127.

190.

188.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

6.25

6.30

6.20

6.60

6.60

6.05

6.05

6.05

6.15

6.15

6.30

6.35

6.10

6.10

6.00

6.05

7.20

7.20

6.05

6.05

6.05

50 YEAR 24 HOUR STORM
RUNGFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

10.

10.

7.

16.

21.

21.

21.

28.

28.

14.

10.

10.

10.

53.

53.

19.

72.

67.

67.

14.

80.

80.

24-HOUR

12.

12.

23.

23.

32.

31.

31.

37.

37.

72-HOUR

4.

12.

12.

23.

23.

32.

31.

31.

37.

37.

BASIN
AREA

0.09

0.09

0.06

6.21

0.07

0.05

0.03

0.08

0.08

0.08

0.36

0.36

0.06

0.42

0.42

0.47

0.47

MAXIMUM
STAGE

62.11

24.31

64.02

TIME OF
MAX STAGE

6.60

6.30

7.20
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HYDROGRAPH
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HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

$B-D10

RT-SBD10

s8-b11

SB-D12

RT-SBD12

AP-D5

RT-APD5

SB-D13

AP-D6

RT-APD6

AP-D7

RT-APD7

SB-D14

AP-DFD

RR-DFD

RT-APDFD

SB-D15

RT-SBD15

SB-D16

AP-D8

RT-APD8

SB-D17

AP-D9

RT-APDY

SB-D18

RR-DFPCH

RT-RRDFP

SB-D19

AP-D10

RT-APD10

22.

22.

68.

26.

26.

110.

109.

207.

293.

292.

480.

476.

48.

524.

125.

125.

117.

116.

33.

141.

141.

102.

338.

338.

90.

33.

33.

44,

46.

46.

6.

20

6.25

6.

.10

.15

.20

15

.15

.00

.05

.05

.05

.05

.05

.05

.85

.85

.05

.05

.20

.10

.10

.05

.10

.10

.15

.45

45

.05

.05

.05

14.

14.

22.

36.

36.

116.

116.

121.

11.

111.

13.

13.

18.

18.

1.

137.

137.

1.

13.

13.

16.

53,

53.

55,

55.

55.

67.

67.

16.

16.

53.

53.

55.

55.

55.

67.

67.

0.03

0.03

0.05

0.02

0.02

0.17

0.64

0.64

0.03

0.67

0.67

0.67

0.05

0.05

0.04

0.09

0.09

0.04

0.81

0.81

0.06

0.06

0.06

94.92

22.51

6.85

6.45

PO ——
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AT

AT
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DIVERSION TO

SB-D20

AP-D11

RT-APD11

SB-D21

AP-DFE

RR-DFE

AP-D12

AP-DFE

RT-APDFE

SB-D22

AP-13

RT-AP13

SB-D23

AP-D14

RT-AP13

SB-D24

AP-DFF

RR-DFF

$SB-D25

RR-SBD25

SB-D26

AP-D16

RT-APD16

AP-D17

RT-APD17

SB-D27

AP-D18

RT-APD18

SB-D29

AP-D19a

97.

140.

138.

104.

576.

464

388.

75.

75.

50.

123.

122.

14.

135.

135.

40.

175.

72.

64.

63.

56.

119.

119.

129.

128.

16.

144.

143.

34.

14.

6.00

6.00

6.00

6.00

6.05

6.15

6.05

6.05

6.05

6.00

6.05

6.05

6.05

7.10

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

6.05

5.85

1.

24,

24.

1.

171.

160.

95.

65.

65.

69.

69.

7.

7.

75.

67.

12.

12.

74.

74.

10.

10.

82.

79.

41.

39.

39.

41.

41.

41.

41.

43.

38.

43,

43.

44,

44,

10.

10.

82.

79.

41.

39.

39.

41.

41.

41.

41,

43.

38.

43,

43.

b4,

4h.

0.04

0.96

0.96

0.96

0.96

0.96

0.02

0.98

0.98

0.00

0.99

0.99

0.03

1.01

0.03

0.03

0.03

0.06

0.02

0.02

38.31

69.40

6.15

7.10
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AT

AT

AT

AT

AT

AT

AT

AT

AT

AP-D19
RT-APD19
SB-D28
AP-D20
RT-APD20
SB-D30
RT-$8030
AP-D21
SB-D31
AP-D22
$B-D32
AP-DFCS
RR-DFCS
DR-APD12
R%-APD12
SB-D33
AP-D23
AP-D24
SB-D34
RT-SBD34
SB-D35
AP-DFG

RR-DFG

20.

20.

173.

172.

27.

27.

198.

89.

388.

412.

49.

436.

514.

68.

67.

71.

138.

36.

5.85

5

6.

6.

.90

.05

.05

.05

.05

.05

05

.05

.05

.05

.05

.30

.15

.20

.05

.20

.20

.05

.05

.05

.05

35

78.

78.

a1.

82.

83.

76.

95.

95.

98.

174.

14.

1.

45,

45.

46.

47.

47.

44,

41.

41.

43.

86.

45.

45,

46.

47.

47.

44,

41.

41.

43.

86.

0.02

0.02

0.01

1.14

0.00

0.00

0.04

0.04

0.04

0.08

80.19

70.85

6.30
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J.
HISTORIC (UNDEVELOPED) CONDITION
REGRESSION EQUATION ANALYSIS



KETTLE CREEK DRAINAGE BASIN

OLD RANCH ROAD TRIBUTARY

MASTER DEVELOPMENT DRAINAGE PLAN
UNDEVELOPED CONDITION PEAK FLOW RATE ESTIMATE BY REGRESSION EQUATIONS

5/12/99
EQUATION |WATERSHED |BASIN ESTIMATED PEAK RUNOFF RATE
ANALYSIS SET AREA SLOPE [Q, Qs Qqp Qys Qsp Qioo
POINT |.D. METHOD OR EQUATION NUMBER (sm) (ft/mi) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
H9
USGS,WRI 87-4094, Livingston and Minges 1987, Quadratic Model 1 0.830 200 326 530 722 961
CWCB, TM No.1, McCain and Jarrett, 1976 2 0.830 144 693 1751 2490
USGS WRI XX Draft, J.E. Vail , 1996 3 0.830 36 182 338 674 1037 1526
USGS, WRI 87-4117, JARRETT AND COSTA, 1988 4 0.830 33 97 198 257
S.C.C. UNIT HYDROGRAPH/ HEC1 COMPUTER MODEL 0.830 31 107 178 320 432 557
H10
USGS WRI 87-4094, Livingston and Minges 1987, Quadratic Model 1 0.890 212 348 571 782 1046
CWCB, TM No.1, McCain and Jarrett, 1976 2 0.890 159 744 1839 2593
USGS,WRI XX Draft, J.E. Vail , 1996 3 0.890 37 187 348 693 1066 1567
USGS, WRI 87-4117, JARRETT AND COSTA, 1988 4 0.890 34 102 210 273
S.C.C. UNIT HYDROGRAPH/ HEC1 COMPUTER MODEL 0.890 32 110 184 331 448 577
H11
USGS,WRI 87-4084, Livingston and Minges 1987, Quadratic Model 1 0.170 36 49 64 76 88
CWCB, TM No.1, McCain and Jarrett, 1976 2 0.170 229 351 876 1243
USGS WRI XX Draft, J.E. Vail, 1996 3 0.170 16 97 179 360 557 825
USGS, WR! 87-4117, JARRETT AND COSTA, 1988 4 0.170 13 29 53 66
S.C.C. UNIT HYDROGRAPH/ HEC1 COMPUTER MODEL 0.170 9 28 45 76 99 125
H12
USGS WRI 87-4094, Livingston and Minges 1987, Quadratic Model 1 1.060 246 411 686 950 1287
CWCB, TM No.1, McCain and Jarrett, 1976 2 1.060 158 814 1998 2810
USGS WRI XX Draft, J.E. Vail , 1996 3 1.0680 40 200 373 742 1142 1677
USGS, WRI 87-4117, JARRETT AND COSTA, 1988 4 1.060 38 116 242 318
S.C.C. UNIT HYDROGRAPH/ HEC1 COMPUTER MODEL 1.060 37 129 219 398 535 693
H13
USGS, WRI 87-4094, Livingston and Minges 1987, Quadratic Model 1 0.090 15 18 21 23 25
CWCB, TM No.1, McCain and Jarrett, 1976 2 0.090 188 235 625 911
USGS WRI XX Dratft, J.E. Vail, 1996 3 0.090 12 75 139 280 434 644
USGS, WRI 87-4117, JARRETT AND COSTA, 1988 4 0.090 8 18 3 38
S.C.C. UNIT HYDROGRAPH/ HEC1 COMPUTER MODEL 0.090 5 14 23 40 52 65
EQUATIONS
1 2 3 4

Log Qs = 3.83 - 1.46(AE-%%)

Log Qqo= 4.21 - 1.62(AE-%)
Log Qps = 4.61 - 1.80(AE-2%)
Log Qso = 4.87 - 1.92(AE-%)

Log Qg0 = 5.12 - 2.04(AE-?)

AE

= Effective watershed area in

Q10 = 144(AD.528)(SBO.336)
QSO = 891 (A0.482(SBO.154)
Qqoo = 1770(A%45%)(SB0%56)

A = Watershed area in sm

Square Miles (sm)

SB = Slope of the watershed between
10% & 85% points in the
watershed length in feet/mile

Q, = 39.0 (A™%)

Qs = 195.8 (A™)
Qy¢= 364.6 (A*4%)
Qys = 725.3 (A*%)
Qg = 1116 (A°*%)
Quo0 = 1640 (A7)

A = Watershed area in
square miles (sm)

Q, = 36.9 (AB8"%
Qo = 111 (AB8"7®

Qsp =231 (ABBH
Qq00 = 302(AB8

AB8 = Watershed area below
8000 feet elevation




K.
HYDRAULIC GRADE LINE CALCULATION
FOR
PROPOSED MODIFICATION TO THE EXISTING
OLD RANCH ROAD STORM DRAIN AT
'CREEKSIDE ESTATES



KETTLE CREEK MDDP

MANNINGS n = 0.013 MODIFIED OLD RANCH RD. STORM DRAIN
With Proposed Fully Developed Condition MDDP 100 Year Peak Flows
HGL CALCULATION
4/5/2001 9:38
[ JUNCTION DATA ENERGY HYDRAULIC
PIPE PEAK CONV. [FRICTION LATERAL |LATERAL (BEND FRICTION BEND |UNCTION| ENTRNC| TRANS TOTAL | GRADE |VELOCITY] GRADE
SIZE RATE AREA |VELOCITY| K SLOPE LENGTH SIZE ANGLE LOSS LOSS LOSS LOSS LOSS LOSS LOSS LINE HEAD LINE
STATION {inches) {cfs) (sf) (fps) (fe/ft) {ft) (inches) | (degrees) K {ft} {ft) (ft) {ft) {ft) {ft) {elevation) {ft) (elevation)
DF "CS8" 1225 48

DF “CS” 1225 48 163 12.560 12.98 1435 0.013 0.00 0.00 0.00 691.66 262 689.04
1225 48 163 12.560 12.98 1435 0.013 12.80 0.17 0.00 0.17 £691.68 2.62 £89.06
1226 48 163 12.560 12.98 1435 0.013 0.00 0.32 0.00 0.84 0.00 0.84 692.52 2.62 689.90
AP D22 1235 48 163 12.560 12.98 1435 0.013 12.90 0.17 0.00 0.00 0.17 69268 2.62 690.07
AP D22 1235 48 147 12.560 11.70 1435 0.010 0.00 24 90 0.00 0.00 0.49 0.49 693.17 2.13 691.04
1244 48 147 12.560 11.70 1435 0.010 10.70 0.11 0.00 0.00 0.11 693.28 2.13 691.16
1244 48 147 12.560 11.70 1435 Q.010 0.00 0.32 0.00 0.68 0.00 0.68 £93.96 2.13 691.84
AP D21 1300 48 147 12.560 11.70 1435 0.010 56.00 0.59 0.00 0.00 0.59 694.55 213 692.42
AP D21 1300 48 117 12.560 9.32 1435 0.007 Q.00 24 45 0.00 0.00 0.28 0.28 694.83 1.35 693.48
PROP. DIVERT 1310 48 117 12.560 9.32 1435 0.007 10.00 0.07 0.00 0.00 0.07 694.90 1.35 693.55
PROP. DIVERT 1310 48 165 12.560 13.14 1435 0.013 0.00 0.00 0.00 0.00 0.54 0.54 695.43 2.68 692.75
AP D20 3884 48 165 12.560 13.14 1435 0.013 365.00 4.82 0.00 0.00 4.82 704.37 2.68 701.69
AP D20 3884 48 160 12.560 12.74 1435 0.012 0.00 48 90 0.00 0.00 0.16 0.16 704.53 2.52 702.01
3884 48 160 12.560 12.74 1435 0.012 30.70 0.38 0.00 0.00 0.38 705.17 2.52 702.65
3884 42 135 9.616 14.04 1005 0.018 0.00 30 45 0.32 0.00 0.98 0.69 1.67 706.84 3.06 703.78
3906 42 135 9.616 14.04 1005 0.018 26.90 0.49 0.00 0.00 0.49 707.32 3.06 704.26
3906 42 135 9.616 14.04 1005 0.018 0.00 0.32 0.00 0.98 0.00 0.98 708.30 3.06 7056.24
AP D18 4403 42 135 8.616 14.04 1005 0.018 494.00 8.92 0.00 0.00 8.92 733.02 3.06 729.96
AP D18 4403 42 126 9.616 13.10 1005 0.016 0.00 24 75 Q.00 0.00 0.37 0.37 733.39 267 730.73
AP D18 4403 42 117 9.616 12.17 1005 0.014 0.00 18 70 0.00 0.00 0.32 0.32 733.71 2.30 731.41
4846 42 117 9.616 12.17 1005 0.014 440.00 5.97 0.00 0.00 5.97 754.39 2.30 752.09
4846 42 117 9.616 12.17 1005 0.014 0.00 0.00 0.00 0.00 0.00 754.39 2.30 752.09
AP D17 4960 42 117 9.616 12.17 1005 0.014 114.00 1.55 0.00 0.00 1.55 759.28 2.30 756.98
AP D17 4960 42 117 9.616 1247 1005 0.014 0.00 0.00 0.00 0.00 0.17 0.17 759.45 2.30 757.15

Revised 4/3/01

This calculation assumes that a 30" diameter relief storm drain is connected to the existing 48" diameter storm drain just upstream of Analysis Point D21 and will divert 48 cfs+/- of the 100 year peak

flow directly to the Creek Side Detention facility.




L.
HYDROGRAPH AT ANALYSIS POINT D17
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M.
JUNCTION/OVERFLOW BOX
CONCEPT DETAIL



FUTURE

OVERFLOW FROM

DETENTION FACILITY °C’

GRATED OPENING

EMERGENCY OVERFLOW
FROM JUNCTION BOX
TO BE DIRECTED 7O
ROYAL PINE DRIVE
R.O.W.

72" RCP
—_——

72"

Q100 s l

—_—— 42" ReP
_\ ———————
L
SIDE VIEW
NOT TO SCALE

JUNCTION /OVERFLOW BOX

POWERS
el BOULEVARD — NORMAL OUTFLOW &
/4 Vny/4
'(»~// REINFORCED
CONCRETE JUNCTION
FLOWS UP TO Qioo BOX FOR OVERFLOW
) TO ROYAL PINE DRIVE
‘ STORM SEWER
PLAN VIEW
NOT TO SCALE

TO ROYAL PINE DRIVE
STORM SEWER

CONCEPT DETAIL
JOB NO. 8877.10
10/2002




N.
MAPS (FOLDED IN POCKETS)

e FULLY DEVELOPED CONDITION BASIN MAP AND MASTER PLAN
e HISTORIC CONDITION BASIN MAP
o SUBDIVISION AND LAND USE IDENTIFICATION MAP
e EXISTING DRAINAGE FACILITY MAP



