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I TABLE 4
HEC-1, APACHE WASH
l 100-YEAR FLOW CUMULATIVE VALUES
Basin HEC-1_Station Sub-basin (cfs) Total (cfs)
I 1. Jonathan Wash
70 1899
l 80 1107
70+80 80T 3006
G 1463
l 80T+GT GT 3406
60 836
l Total for Jonathan Wash 60+GT 60T 3749
2. West Branch Desert Hills Wash
l 50 1023
Jonathan Wash + W. B Desert
I Hills Wash 60T+ 50 50T 4772
3. Desert Hills Wash
Upstream Sub-basins 44 to 40 44 898
l 43 1787
42 218
l 44443442 42T 2692
41 1095 ’
42T+41 41T 3669
l 40 641
41T+40 40T 4143
Desert Hills Wash
l Mainline 50T+40T 40MT 8890
F1 482
40MT+F1 FIT 8833
l ) 488
FIT+F2 F2T 9171
30 539
l F2T+30 30T 9560
F3 467
30T+F3 F3T 9657
l F4 249
F3T+F4 F4T 0644
F5 671
l F4T+F5 FST 10259
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l F6 759
Desert Hilis Wash Total FST+F6 Fé6T 10221
l 4. Paradise Wash 14 1590
13 199
l 14+13 13T 1701
Ranieri Wash 12 2348
Paradise Wash 13T+12T 12T 4049
I 11A 621
12T+11A 11AT 4179
11 1092 _
| 1IAT+11 - 1T 5232
10 1093
I 11T+10 10T 5763
5. Apache Wash
Upstream Sub-basin 25 to 20 25 2191
l 24 3853
24425 24T 5927
23 ‘ 2314
l 24T+23 23T 7187
22 712
l 23T+22 22T 7213
21 581
20 757
l 22T+214-20 20T 7534
Combined Flow:Desert
" Hills Wash and Apache Wash 20MT 13541
I F6T+20T
Combined Flow:Apache Wash IOMT 16962
and Paradise Wash 20MT+ 10T
l E 1262
Total Apache Wash 10MT+E EMT 17136
I 6. Mesquite Tank Wash
2 985
1 756
I Total Mesquite Wash 142 IT 1305
I NOTE: T-denotes combined hydrographs for total of sub-basins.
MT-denotes mainline total for combined hydrographs of major sub-basins along the
. main stream.
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APPENDIX, APACHE WASH

1. Apache Wash Sub-Basin Characteristics

2, Drainage Basin Data

3.  Rainfall Map

4, Soils Map

5.  HEC-1 Input/Output File




' APACHE WASH SUB-BASIN CHARACTERISTICS
I Watershed Name  Sub-Basin  SCS USBR
Sub-Basin Area Curve No. % Log Time
I Station # (BA) (LS) Impervious (hrs) (ud)
Jonathan Wash
70 2.20 84.9 1 0.92°
l 80 1.35 83.6 1 0.92
G 0.89 85.1 5 0.35
I 60 0.59 83.0 1 0.37
West Branch Desert Hills Wash
l 50 1.15 84.3 1.5 0.85
Desert Hills Wash
l 44 0.62 84.7 0 0.39
43 1.39 85.2 i 0.52
42 0.11 80.5 1 0.13
l 41 0.89 83.7 1.5 0.51
40 0.58 82.2 2 0.54
Fl 0.26 85.7 1 0.25
l F2 0.46 82.7 0 0.59
30 0.50 84.3 1.2 0.65
F3 0.27 84.3 1 0.28
l F4 0.14 84.3 0 0.22
F5 0.68 86.8 0 0.84
Fé6 0.49 84.3 0 0.35
l Apache Wash
25 1.41 85.7 1 0.38
l 2% 2.91 86.3 i 0.53
23 1.71 85.5 1 0.49
22 0.51 85.5 1 0.46
l 21 0.51 85.1 2 0.63
20 0.68 83.4 0 0.56
I E 1.11 84.6 0 0.60
Paradise Wash
l 14 1.25 86.7 0 0.56
13 0.15 78.9 0 0.31
12 1.89 86.4 0 0.57
. 11A 0.37 83.4 0 0.28
11 0.99 85.6 0 0.67
10 0.96 85.7 1 0.65
l Mesquite Tank Wash
2 1.06 87.7 0 0.96
l 1 0.66 85.5 0 0.63




DRAINAGE BASIN DATA

Total Length Slope

Area Acreage Ft. Ft./Ft.
1 422 17000 0.0080
2 678 21000 0.0120
E 710 15000 0.0100
F 1472 14500 0.0040
G 570 8000 0.0190
10 614 11500 0.0081
11 870 14250 0.0169
12 1210 12500 0.0400
13 95 5000 0.0140
14 800 12000 0.0490
20 437 9750 0.0090
21 323 12500 0.0140
22 329 7875 0.0110
23 1095 11500 0.0350
24 1862 16000 0.0340
25 902 9880 0.0490
30 317 12250 0.0110
40 371 9000 0.0100
41 569 10500 0.0126
42 70 1500 0.0133
43 890 14000 0.0194
44 397 9000 0.0340
50 736 17500 0.0123
60 378 7500 0.0200
70 1408 23000 0.0220
80 864 21500 0.0170
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DODSOK AND ASSOCIATES, INC.
HYDROLOGIST AND CIVIL ENGINEERS
7015 W TIDWELL SUITE 107

HOUSTON, TEXAS 77092
(713) 895-8322

BY THE COE IN FEBRUARY 1981
REVISED 02 AUG 88

RUN DATE 04/15/1991 TIME 14:45:13
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' FLODD HYDROGRAPH PACKAGE (HEC-1)
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X X000 XXXXX X
X X X X X XX
X X X X X
X000 XXX X XxXxx X
X X X X X
X X X X X X
X X 00000 X00XKX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECTKW.

THE DEFINITIONS OF VARIABLES -RTI!MP- 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 IS THE FORTRANY? VERSION
NEW QOPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN ARD AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

———— .




HEC-1 INPUT PAGE 1
O JUUUE leeennn - JUUUE: ST SUUURE SUUUUR SUDUUI JUUNPUN - JUUURIE - JUNRRE T

REVISER 1-31-91
CHANGED COMBINATONS

ID  APACHE WASH FILE AWT.DAT
1D EXISTING CONDITIONS
10 FLOOD INSURANCE STUDY

19
20
21
22
23
24
23

26
27
28

29
20
31

32
33
34
35
36
37
38

39
40
41

42
43
44
45
46
47

*TAGRAM

17 10 1JUNSD 145

10 5 g

KK 70

KM RUNOFF FROM 70

Ko 3

BA 2.2

N 30

PB 4.6

eC ¢ 0.005 0.009 0.01 0.0193 0.019 0.021 0.028 0.032 0.044
PC 0.057 0.1 0.66 0.745 0.776 0.8 0.816 0.83 .84 0.85
PC  0.861 0.868 0.878 0,88 0.89 0.9 0.905 0.912 0.919 0.923
PC 0.93 0,934 0.93%9 0,944 0.95 0.958 0.961 0.963 0.96% 90.971
pPC 0.974 0.979 0.981 (G.985 0.98% O0.991 0.993 0.996 1.0
LS 0 8.9 1

w  0.92

KK 80

KM  RUNOFF FROM 80

KO 3

BA 1,35

P8 4.6

LS 0 83.6 1

u 0,92

KK B80T

KM COMBINE 70,80

HC 2

KK G

KM  ROUTE 80T TO G s s —

RK 3000 0.005  0.03 TRAP 0 50

KK G

KM  RUNOFF FROM G

) 3

BA  0.89

PB 4.6

LS 0 85.1 ° 5

up 0.35

KK a7

KM COMBINE 80T+6

HC 2

KK 60

XM RUNOFF FROM &0

X0 3

BA 0.59

PB 4.6

LS 0 83 1




LIKE
48

49
S0
51

52
53
Sé
53
56
s7
58

59
60
é1

62
&3
&4

63
66
67
68
69
70

71
I

74
75
76
7
78
79

80
81
a2

B3
84
85
86
a7
88

Ub

KK
KM
HC

KX
KM
KO
BA
P8
LS
up

KK

HC

KK

RK

KK
KM
BA
PB
LS
up

KK
KM
RK

KX
KM
BA
PB
LS
ub

KK

RK

KK
KM
BA
P8
LS
up

..... S [ SO

0.37

607
COMBINE GT+60
2

50
RUNOFF FROM 350
3
1.15
4.6

0 84.3 1.5

0.85

507
COMBINE 607+50
2

4OMT
ROUTE 50T TO 40

1000  ©.005 0.03

b4
RUNOFF FROM 44
0.62
4.6
0 84.7
0.29

427
ROUTE TO 427
2000 0.016

43
RUNOFF FROM 43

1.39

4.4

0 85.2 1

0.52

427
ROUTE 44 TO 42T
1500 0.016

42
RUNOFF FROM 42
0.1

4.6

] 80.5 1

0.13

0.035

0.035

HEC-1 INPUT

N SRR T

TRAP

TRAP

TRAP

- SUU SRS : PO FPPPP LY

10 25
5 10
3 10

PAGE 2




l HEC-1 INPUT _ PAGE 3
I LINE I0eeeveecteaanans - S SUURIIOY SN ORI SO AN R - SO |
89 KK 427
' 90 KM  COMBINE 447,437,427
91 HC 3
92 KK 417
l 93 KM ROUTE 1O 41T
94 RK 4200  0.01  0.035 TRAP 5 50
95 KK &4
96 KM RUNOFF FROM 41
97 BA 0.89
98 PB 4.6
l 99 LS 0 8.7 1.5
100 w  0.51
101 KX W17
l 102 KM  COMBINE &40T,42T
103 HC F4
104 KK 407
105 KM ROUTE 41T TO 40
106 RK 6500 0.006 0.035 TRAP 5 50
167 KX 40
] 108 KM RUNDFF FROM 40
109 BA 0.58
110 P8 4.6
l 111 LS 0 82.2 2
112 up 0.54
113 KK 40T
114 KM  COMBINE 40,417
ns e 2
114 KK 40MT
17 KM COMBINE WITH 50T
118 HC 2
I 119 XK FIT
120 KM ROUTE 40MT TG 1
129 RK 1600 0.003 0.035 TRAP 12 50
l 122 KK F1
123 KM  RUNOFF FROM F1
124 Ko 3
125 BA  0.26
126 PB 4.6
127 LS 0 B5.7 1
I 128 w  0.25




HEC-1 INPUT PAGE &

I' LINE )] FURD SN PURUDTS: SN YU JIE SRR SO . SUNIN - SRR |

129 KK F1T
130 KM COMBINE 40MT+F1
131 HC 2

132 KK Far
133 kM  ROUTE To F2
134 RK 500 0.003 0.035 TRAP 12 50

135 KK F2

135 KM RUNOFF FROM F2

137 Ko 3

138 BA 0.46

139 P8 4.6

140 LS 0 8z2.7 0
141 up 0.59

142 KK F2T
143 KM COMBINE FIT+F2
144 HC 2

145 KK 30T
146 KM  ROUTE F2T TO 30
147 RK 800 0.003 0.035 TRAP 12 30

148 KK 30

149 KM  RUNOFF FROM 30

150 KO 3

151 BA 0.5

152 P8 4.6

153 LS 0 84.3 1.2

I 154 U 0.65
155 KK 30T

1564 " KM COMBINE F2T+30
157 HC 2

158 KK F37
159 KM ROUTE TO F3
160 RK 1000 0.003 0.035 TRAP 12 50

161 KK F3

162 KM  RUNOFF FROM F3

163 KO 3

1664 BA  0.27

165 PB 4.6

166 LS 0 8.3 1
167 u  0.28

168 KK F3T
169 KM COMBINE 30T+f3
170 HC 2




LINE

171
172
173

174
175
176
177
178
179
180

181
182
183

184
185
186

187
188
189
190
m
192
193

194
195
196

197
198
199

200
201
202
203
204
205
206

207
208
209

210
211
212
213
214
215

ID......71.;.....2.......3.......4 ..... Y- PN - Sy (R . P - SO I

KK
KM
RK

KK
XM
Ko
BA
FB
LS
up

KK
KM
HC

KK

KM
RK

KK
KM
KO
BA

PB
LS
up

KK
KM
HC

KK
KM
RX

KK
KM
KO
BA
P8
LS
ub

KK
KM
HE

KK
KM
BA
PB
Ls
up

FAT
ROUTE 7O Fé
1500  0.003

F&
RUNDFF FROM F4
3
0.14
4.6
0 84.3
g.22

F&T
COMBINE F3T+F4
2

F3T
ROUTE TD F5
500 0.003
F5

RUNOFF FROM F5
3
0.68
4.6

¢ 86.8
0.84

F3T
COMBINE F4T+FS
2

FoT
ROUTE TO Fé
2500 0.003
Fé

RUNGFF FROM F6
3
0.49
4.6

0 84.3
0.35

F6T
COMBINE F5T+F5
2

25
RUNOFF FROM 25
1.41
4.6
0 a5.7
0.38

0.035

0.035

0.035

HEC-1 INPUT

TRAP

TRAP

12

12

12

50

S0

50

PAGE 5




LINE

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
231

252
253
254
255
256
257

HEC-1 INPUT

. PAGE 6

| JOR, PP SR P U SRR DO FPRPY ST . SR BT

KK

KM
BA
PB
LS
uo

KK

HC

KK
KM
RK

KK

BA
PB
LS
ub

KK
KM
HC

KK
KM
RX

KK
KM
BA
PB
LS
up

KK
KM
HC

KK
KM
RK

KK
KM
BA
PB
LS
uD

24
RUNOFF FROM 24
2.91
4.6
] 86.3 1
0.53

247
COMBINE 24,25
2

23T
ROUTE TO 23
9500 0.0092 0.065 TRAP 8

23
RUNOFF FROM 23
1.7 -
4.6
0 85.5 1
0.49

23T
COMBINE 24T,23
2

227
ROUTE TO 22T
8000 0.007 0.065 TRAP 8

22
RUNOFF FROM 22
0.51
4.6
0 85.5 1
0.46

221
COMBINE 22,237
2

217
ROUTE TO 20T
8500 0.005 0.065 TRAP 10

21
RUNOFF FROM 21
0.51
4.6
0 85.1 2
0.43

50

50

50




LINE

258
259
260

261
262
263
264
265
266

267
268
269

270
271
272

273
27h
273

276
277
278
279
280
281

282
283
284

285
286
287
288
289
290

291
292
293

294
295
296
297
298
299

4 JUPR, [RPRPY SR |

KK
RK
KK
KM
BA
PB
LS
KK

HC

KK

- HC

KK
KM
RK

KK
KM
BA
PB
Ls
up

KK

RK

KK
KM
BA
PB
LS
up

KK

He

KK
KM
BA
PB
LS
up

207
ROUTE TC 20T
7000 0.005

20
RUNOFF FROM 20
0.68
4.6
0 83.4
0.56

20T

0.035

COMBINE 21,22T,20

3

20MT

COMBINE WITH MAINLINE

2

10MT
ROUTE To 10
1000 0.004

14
RUNOFF FROM 14
1.25
4.6
0 86.7
0.56

137
ROUTE TO 137
5000 0.016

13
RUNOFF FOM 13
0.15
4.6
0 78.9
6.3

137
COMBINE 14,13
2

12
RUNOFF FROM 12
1.89
4.6
0 86.4
0.57

HEC-1 INPUT

....... P JE P . Ty ST R T

TRAP 5 50

0.02 TRAP 12 - 25

0.035

TRAP 12 50

PAGE 7




. HEC-1 INPUT PAGE B
I' LINE I YUUUTTIR FUUUTUT JOUDUUNE: TUUURU SRS SO SURTUPU APUPUPIE : S JOPTS (|
300 kK 127
I E{o)] KM COMBINE 137,12
302 HC 2
303 kKK 1A
I 304 KM ROUTE TO 11
305 RK 3000 0.016 0.155 TRAP 12 50
306 k1A
307 KM RUNOFF FROM 11A
308 BA  0.37
309 PB 4.6
ll 110 Ls o 83.5 0
311 uw  0.28
312 KK 11AT -
' 313 KM COMBINE 12T+11AT
314 He 2 -
315 KK 11
316 KM RUNOFF FROM 11
317 BA  0.99
318 PE 4.6
|I 319 LS 0  85.6
320 U 0.67
321 KK 11T
I 322 KM COMBINE 11,11AT
323 HC 2
32 KK 107
325 KM RGUTE TO 10
326 RK 7000 0.006  0.065 TRAP 12 50
327 KK 10
328 KM RUNOFF FROM 10
329 BA 0.9
330 PB 4.6
' 331 LS 0 8.7 1
332 W 0.65
333 kKK 10T
334 KM COMBINE 10,1171
335 HC 2
336 KK 10MT
337 KM COMBINE WITH MAINLINE
338 HE 2




l " HEC-1 INPUT PAGE 9
l LINE ID..... L DU SUDUTURE: JUUY SRS ROUUIN - Sy SR . B T 1|
139 KK ET
l 340 KM ROUTE TO E
341 RK 13006 0.003 0.055 TRAP 12 50
342 KK E
l 343 KM  RUNOFF FROM E
344 X0 3
345 ga  1.11
346 PB 4.6
I 347 LS 0 B4.6
348 U 0.60
I 349 KK ET
250 KM  COMBINE 10T,E
351 HC 2
l 352 KK 2
353 KM  RUNOFF FROM 2
354 X0 3
355 BA  1.06
l 356 PB 4.6
357 LS 0 B87.7
358 up  0.96
l 359 KK 11
350 KM  ROUTE TO 1
I 361 RK 9000 0.006 0.035 TRAP 12 50
362 KK 1
363 KM RUNOFF FROM 1
364 Ko 3
l 365 BA  0.66
366 P8 4.6
367 LS o 8.5 7 - T T T ' -
l 368 w  0.63
369 KK IT
370 KM COMBINE 1,2
l 371 HC 2
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REVISED 02 AUG 83
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APACHE WASH FILE AWT.DAT REVISED 1-31-91
EXISTING CONDITIOKS CHANGED COMBINATONS

FLOOD INSURANCE STUDY

IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
Q@SCAL 0. HYDROGRAPH PLOT SCALE

17 HYDROGRAPH TIME DATA
NMIN 10 MINUTES IN COMPUTATION INTERVAL
IDATE TJUNPQ  STARTING DATE
ITIME 0000 STARTING TIME
NO 145 NUMBER OF HYDROGRAPH QRDINATES
NDDATE 2JUNSD ENDING DATE
NDTIME 0000 ENDING TIME
ICENT 19 CENTURY MARK

lS 10 : OQUTPUT CONTROL VARIABLES

COMPUTATION INTERVAL .17 HOURS
TOTAL TIME BASE 24.00 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

% dekd kHR Vedek dedrdr kR WKk el Saob R dedde el ik Rk RTok ArkR ik deded ek e deles deskde dedese s drdede ek el Rl drled Rl ke kol Rk

e ok e e e e v o e ek e et
- w
6 XK * 70 *
* L
e deveve Tk o Bk A
8 X0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
10 1N TIME DATA FOR INPUT TIME SERIES
JXMIN 30 TIME INTERVAL IN MINUTES
JXDATE 1JUN90  STARTING DATE
JIXTIME 0 STARTING TIME

SUBBASIN RUNOGFF DATA




g BA SUSBASIN CHARACTERISTICS
TAREA 2.20 SUBBASIN AREA

PRECIPITATION DATA

l‘l‘l PB ‘ STORM 4.60 BASIN TOTAL PRECIPITATION
12 Pl INCREMENTAL PRECIPITATION PATTERN
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
I .00 -00 .00 -00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.M .01 .01 .19 .19 19 .03 .03 .03 01
01 01 0 .01 .0 01 04 .01 .00 .00
.00 .00 .00 00 .00 D0 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 00 .ac .00 .00
.00 .00 .00 .00 - .00 .00 © .00 .00 .00 .00
I .00 .0e .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 00 .00 .co .00 .00 .00
.00 .00 .00 .00
l 17 LS SCS LOSS RATE
STRTL .36 INITIAL ABSTRACTION
CRVNBR 84.90 CURVE NUMBER
I RTIMP 1.00 PERCENT IMPERVIOUS AREA
18 Up SCS DIMENSIONLESS UNITGRAPH

TLAG .92 LAG

UNIT HYDROGRAPH
36 END-OF-PERIOD ORDINATES
81, 242. 495, 809, 1005. 10560, 1009, 887. 726, 529.
396. 300. 235, 179. 136. 104, 9. 59, 46, — 3. T T

l 27. 21. 15. 12. 10. 8. 5, 4. 2. 0.

*kk Wik ek dedede Rk

HYDROGRAPH AT STATION 70
TOTAL RAINFALL = 4.50, TOTAL LOsS = 1.59, TOTAL EXCESS = 3.01
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (MR} 6-HR 24-HR 72-HR 24 ,00-HR
1899. 6.83 (CES? 581. 176. 176. 176.

(INCHES) 2.454 2.974 2.97% 2.974
(AC-FT) 288. 349. 349. 349.

CUMULATIVE AREA = 2.20 sa MI

SRk R e
* *
19 XK * 80 =
* *

l*** Whh dedk ddek kel ekl dedede dedede dedede edodr el e R RRW R it stk sk sk ol sk ek oo Rl ek SR el ke RRr AR Wik R wekw
I e e e she e e e e e Ye e




X0 QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
l IPLOT 0 PLOT CONTROL
@SCAL 0. HYDROGRAPH PLOT SCALE
l . SUBBASIN RUNOFF DATA
22 BA SUBBASIN CHARACTERISTICS
l TAREA 1,35 SUBBASIK AREA
PRECIPITATION DATA
' P8 STORM 4.60 BASIN TOTAL PRECIPITATION
12 p1 INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .06 .00 .00 .00 .00
I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.0 .01 .01 .19 .19 19 .03 .03 .03 .0
.01 .01 - .0t .0 .01 .01 .01 .01 .00 .00
I .00 .00 .60 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 - .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .60 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .60 .00 .00 .00 ,00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00
’4 LS SCS LOSS RATE
STRTL .39 INITIAL ABSTRACTION
CRVNBR 83.60 CURVE NUMBER
. RTIMP 1.00 PERCENT IMPERVIOUS AREA
25 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .92 LA o T T T T T e e = -

i

UNIT HYDROGRAPH

30 END-OF-PERIOD ORDINATES
50. 149. 304. 496, 617, 650, 619. 544. 446, 324.
243, 184, 144, 110. 84. 64. 48. 36. 8. 22.
17. 13. 9. 7. 6. 5. 3. 2. 1. C.

*kR Rk *kk ke ok

TOTAL RAINFALL = 4.60, TOTAL LOSS = 1.71, TOTAL EXCESS = 2.89

EAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 26-4R 72-HR 24.00-HR
1107. 6.83 (CFS) 340. 104. 104, 104.
(INCHES) 2.344 2.855 2.855 2.855
(AC-FT) = 169. 206. 206. 206.

l HYDROGRAPH AT STATION 80

CUMULATIVE AREA = 1.35 sQ MI

I** sedede R dedde RRR W s deded Rl dedo Yewk Sededt tedrdr rdede wedesk dedkok dedrsy dedede Rt ok s g dedede lededr Warde Teded el ki RUrie delde Wk e ek

“__




I A et Rk e e ik

* *
32 KK * G ¥
* "
l R
34 KO OUTPUT CONTRDL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

I SUBBASIN RUNOFF DATA

35 BA SUBBASIN CHARACTERISTICS
TAREA .89 SUBBASIN AREA
I PRECIPITATION DATA
I36 P8 - STORM 4.60 BASIN TOQTAL PRECIPITATION
12 P1 INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .19 .19 .19 .03
.01 .01 .01 .0 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .0
.00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00
I .00 .00 .00 .00 .00 .00 .00
_ .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00
I .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00
37 Ls SCS LOSS RATE
STRTL .35 INITIAL ABSTRACTION
CRVNBR 85.10 CURVE NUMBER
RTIMP 5.00 PERCENT IMPERVIOUS AREA
l 8w SCS DIMENSIONLESS UNITGRAPH
TLAG .35 LAG
I L2l
UNIT HYDROGRAPH
12 END-OF-PERTOD ORDINATES
290. 891. 952. 630. 316. 174. 93. 49.
8. 4.
I Rk ek Sk uw ek
HYDROGRAPH AT STATIOK G
l TOTAL RAINFALL = 4.60, TOTAL 1.0SS = 1.51, TOTAL EXCESS = 3.09
PEAK FLOW . TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR Te-HR  26.00-HR
1463. 6.17 (CFS) 245 %, T 7.
(INCHES)  2.56) 3.07% 3.074 3.07%
I (AC-FT) 122. 146. 146. 146.

.00
.00
03
.01
.00
.06

.00
.00
.00
.00
.00

26.

.00
.00

.03
.00
00
.00
.00
.00
-00
00
.00
.00
.00

14.

.00
.00
.0
.00
.00
-00
.00
.00
00
.00
.00

.00




l CUMULATIVE AREA = .82 sa M1

drdedk dededr ke vedede shdrde dedrde el etttk deardr deAar ok e Jrvdr drdkse oW vt skabalr b kv el e il ol g ek dedede el ke e e b kol ek

**i********?**
* L
lz Kk 60 *
* e
e e e o e e she e e e Fekele
l.t. KO OUTPUT CONTROL VARIABLES
LPRNT 3 PRINT CONTROL
1PLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE
SUBBASIN RUNOFF DATA

45 BA SUBBASIN CHARACYTERISTICS
- TAREA «39 SUBBASIN AREA

PRECIPITATION DATA

46 PB STORM 4.60 BASIN TOTAL PRECIPITATION

I‘IZ Pl INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
I 0 .04 01 .19 .19 .19 .03 .03 .03 .01
.01 .01 .01 01 .01 .01 .01 .01 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .60 .00
I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 00 .00 .00 .00 .60 .00 .00 .00
I .00 .00 .00 .00 .00 .00 - .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 00 .00

47 LS SC5 LOSS RATE
STRTL .41 INITIAL ABSTRACTION
CRVNEBR 83.00 CURVE NUMBER
RTIMP 1.00 PERCENT IMPERVIOUS AREA

48 UD SCS DIMENSIONLESS UKITGRAPH
TLAG 37 LAG

Sedede

UNIT HYOROGRAPH
13 END~OF-PERIOD ORDINATES
170. 538. 619. 445, 230. 12%. 70. 39. 21. 12.
7. 4, 1.

ok ok ke R et
HYDROGRAPH AT STATION &0

TOTAL RAINFALL = 4.60, TOTAL LOSS = 1.77, TOTAL EXCESS = 2.83




!K FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (4R} 6-HR 24-HR 72~HR 24.00-HR
836, 6.17 (CFS) 148. 45. 45. - 45.
‘ (INCHES) 2.331 2.817 2.817 2.817
(AC-FT) 3. - 89. 89. 89.

l . CUMULATIVE AREA = .59 S0 Ml

ll Kk kded dedde dedr dedede dedrde dedede el dedrd Wl deledr deiede vk et edkde e el deiedr el ekl el el deiel Rk ok ek Rk Wkl ek ke Wdlek ik

I e v e Y e vl e e e e el sy ok
* *
2 KK * 50 *
* *
Lt L ot ]
4 KO GUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL N
QsCAL 0. HYDROGRAPH PLOT SCALE
l SUBBASIN RUNOFF DATA
55 BA SUBBASIN CHARACTERISTICS
' TAREA 1.15 SUBBASIN AREA
PRECIPITATION DATA
I56 PE STORM 4.60 BASIN TOTAL PRECIPITATION
12 P1 INCREMENTAL PRECIPITATION PATTERN

.00 .00 .00 .00 .00 .00 .00 .ao .00 .0o
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .60 .00 .00
0 01 Lo .19 .19 19 .03 .03 .03 .01
.01 01 .01 .01 .01 .01 .01 .01 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .60
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .o .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00

STRTL .37 INITIAL ABSTRACTION
CRVNBR 84.30 CURVE NUMBER :
RTIMP 1.50 PERCENT TMPERVIOUS AREA

58 Up SCS DIMENSIONLESS UNITGRAPH
TLAG .85 LAG

ik

UNIT HYDROGRAPH
27 END~OF-PERIOD ORDINATES
51. 154. 320. 497. 586. 591. 332. 447, 329. 238.
177, 136. 101. 75. 57. 42. 31. 23. 17. 13.
10. 7. 6. 5. 3. 2. 1.

I 57 LS SCS LOSS RATE




Pk LA ek Ll ik
I HYDROGRAPH AT STATION 50
TOTAL RAINFALL =  6.60, TOTAL LOSS =  1.64, TOTAL EXCESS =  2.96
ln( FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-1R 24-HR 72-HR 24.00-HR
1023. 6.67 (CFS) 299. f1. 91, e1.
(1NCHES) 2.414 2.929 2.929 2.929
(AC-FT) 148, 180. 180, 180.
CUMULATIVE AREA = 1.15 sQ Ml

Sk dedked ke deRkR WK R dedrde e i ety il kot ekl drdedr dedkde ks skde el el sk el ek e Akl sk ok el el okl ik ekl Rk

vt dede Wk ek W ek

N N e
[ %]

x L. _
2 KK * F1o*
* »*
o 3¢ 3 e v vie vl e e ye e e e e
124 KO QUTPUT CONTROL VARIABLES
IPRNT '3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
I SUBBASIN RUNOFF DATA
125 BA SUBBASTN CHARACTERISTICS
I TAREA .26 SUBBASIN AREA
o PRECIPITATION DATA ]
'26 PB STORM 4.60 BASIN TOTAL PRECIPITATION
12 P INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .60 .00
I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .19 19 .19 .03 .03 .03 .01
,01 .01 .01 .01 .01 .01 .01 .01 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .60 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 00 .00 .00 -60 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00

CRYNBR B5.70 CURVE NUMBER
RTIMP 1.00 PERCENT IMPERVIOUS AREA

128 Up SCS DIMENSIONLESS UNITGRAPH
TLAG .23 LAG

l127 Ls SCS LOSS RATE
STRTL .33 INITIAL ABSTRACTION




edede

UNIT HYDROGRAPH
) 10 END-OF-PERIOD ORDINATES
178. 3r9. 258, 106, 48. 21. 9. 4. 2. 0.

£ 2 21 R vede e bl 1] 2 2] SR
HYDROGRAPH AT STATION Fi
"TOTAL RAINFALL = 4,60, TOTAL LOSS = 1.52, TOTAL EXCESS = 3.08
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
{CFS) (HR} 6-HR 24-HR 72-HR 24.00-HR
482, 6.17 {CF8) 72. 21. 21. 21.
¢ INCHES) 2.571 3.a71 3.071 3.on
(AC-FT) 36. 43. 43, 43,
l CUMULATIVE AREA = .26 SQ M1

dedde kRk Rk Rkk dedd ek ke sl el dedror dedrsk el el el dedede ekl el Tk vl dedede st e gied vkt St dedeke okl dedede wedee ek ek ek

2 e e e o e el e e e e
* *
135 KK * F2 *
o *
ok e e v e e e e e e ke e e

137 KO QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT ¢ PLOT CONTROL
QsCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

138 BA SUBBASIN CHARACTERISTICS
TAREA .46 SUBBASIN AREA

PRECIPITATION DATA

139 PB STORM 4.60 BASIN TOTAL PRECIPITATION

.00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .0o .00 .00 .00 .00
.G0 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .0 .19 .19 .19 .03 .03 .03 .01
.01 01 .0 .01 .01 .01 .01 .01 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 . .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.ao .00 .00 .00 .00 .00 .00 - .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 00 .0o .00 .0¢
.00 .00 .00 .00

140 L8 SCS LOSS RATE
STRTL .42 INITIAL ABSTRACTION
CRVNBR 82.70 CURVE NUMBER

l 12 PI INCREMENTAL PRECIPITATION PATTERN

lIIIIllllIIIIIllllIIIlIllllIIllIlllIIlIIllllIlllIlIllIIIIIIIIIIIlIIIIIIlllIIIIIlIIIllllIllllll-i----.-.A




l RTIMP .00 PERCENT IMPERVIOUS AREA

up SCS DIMENSIONLESS UNITGRAPH
TLAG .59 LAG
Yededr
l UNIT HYDROGRAPH
20 END-OF-PERIOD ORDINATES
47. 153. 287. 330. 299. 230. 145, 9. 66, b4,
II 29. 19. 13. 9. 6. 4, 3. 2. 1. 0.
ek AW okl edw ek
I HYDROGRAPH AT STATION E2
TOTAL RAINFALL = 4,60, TOTAL LOSS = 1.81, TOTAL EXCESS = 2.79
lK FLOW TIME MAXIMUM AVERAGE FLOW
{CFS) (HR) 6-HR 24-HR T2-HR 24.00-HR
488, 6.50 (CFS) 113. 34. 34. -34.

CINCHES) 2.279 2.765 2.765 2.765
- (AC-FT) 56. 68. 68. 68. -

CUMULATIVE AREA = .46 SQ MI

I Redew stk dedvdr bk dedede dedede dededr e drdvdh drdedd dedent ekl edal niedr dedrde dedrde dededr daind Wb el diededk dedede edede deded dedrie dedledr dedele el ke ek Rl ek

e e e v v v W v e v e vy e
* L4
148 kKK ¥ 30 *
* L
l e e e e ek e o S e e e e
150 KO OUTPUT CONTROL VARIABLES - - - - = -
IPRNT 3 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
I SUBBASIN RUNOFF DATA
151 BA SUBBASIN CHARACTERISTICS

TAREA .50 SUBBASIN AREA

PRECIPITATION DATA

52 PB STORM 4.60 BASIN TOTAL PRECIPITATION

12 Pl INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

l .00 .00 .00 .00 .0¢ .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 0 .01 .19 .19 .19 .03 .03 03 0
.01 .01 .01 .01 .0 .01 .01 01 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.Ga .00 .00 .00 .00 .00 .00 .00 .00 .00




l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00
l3 LS SCS LOSS RATE
STRTL .37 INITIAL ABSTRACTION
CRVNBR 84.30 CURVE NUMBER
l RTIMP 1.20 PERCENT IMPERVIOUS AREA
194 UD §CS DIMENSIONLESS UNITGRAPH
TLAG 65 LAG

UMIT HYDROGRAPH
21 END-OF-PERIOD ORDINATES

II LAl

4. 131, 260. 326, 319. 266. 188. 125, 87. 61.
42. 29. 20. 14. 9. 7. 5. 3. 2. 1.
l 1.
- Wk Hedede . -
l HYIDRUGRAPH AT STATION 30
TOTAL RAINFALL = 4,60, TOTAL LOSS = 1.65, TOTAL EXCESS = 2.95
Isnx FLoWw  TIME MAXIMUM AVERAGE FLOW
(CFS) CHR) 61k 24-HR 72-HR  26.00-HR
539, 6.50 (CFS) 130. 39. 39. 39.
(INCHES)  2.426 2.930 2.930 2.930
(AC-FT) 65. 78, 78. 78.
I CUMULATIVE AREA = .50 SQ MI
IIH?*** dededr dekd odedrok dedede Tder dededr rvede devrdie dkdedr okl vk Wl el Wkt ek Bdok driel el AR WA AW el vk Teded i Rl M MR AWW Rk
e e 3 e iy e O o e e
* »
161 KK * F3 *
* 4

e e i sl e vl e ok o ok ol e e

163 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

164 BA SUBBASIN CHARACTERISTICS
TAREA .27 SUBBASIN AREA

165 PB STORM 4.60 BASIN TOTAL PRECIPITATION

12 PI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
01 -01 .0 .19 .19 .19 .03 .03 .03 0
01 .01 0 -0 .01 01 01 .01 00 .00
.00 .00 .00 .00 L0C .00 .00 .00 .00 .00

l PRECIPITATION DATA




l .00 .00 .00 - .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
. .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 - .00 .00 .00 .00 0o
I : .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 _
‘6 LS SCS LOSS RATE
STRTL +37 INITIAL ABSTRACTION
CRVNEBR 84.30 CURVE NUMBER
I RTIMP 1.00 PERCENT IMPERVIOUS AREA
167 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .28 LAG

- UNIT HYDROGRAPH

l ‘ 10 END-OF-PERIOD ORDINATES
146. 358. 288, 133, é5. 30. 14. 7. 3. 1. _
l ETES Feven T bk e
HYDROGRAPH AT STATION F3
l TOTAL RAINFALL = 4.60, TOTAL LOSS = %.65, TOTAL EXCESS = 2.95
PEAK FLOW TIME MAXIMUM AVERAGE FLCW
{CFS) (HR) 6-HR 24-HR 72-HR 24.00-HR

467, 6.17 (CFS) 71. 21. 21. 21,
{INCHES} 2.448 2.93%9 2.939 2.939
(AC-FT) 35. 42, 42. 42.

' CUMULATIVE AREA = .27 SQ MI

Kk RRk Rkl kiR W Tk devedk dekit s ek el R e dedede AR elde Sedtse el dedlr ks ok ket sk st s abskak sk el el ool desed R ok

Sdede dedr ek e e el
* *
174 KK * Fe »
* *

e T ok s o s ok o e o

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

177 BA SUBBASIN CHARACTERISTICS
TAREA .14 SUBBASIN AREA

lms KO OUTPUT COMTROL VARIABLES

PRECIPITATION DATA

' 178 PB STORM 4.60 BASIN TOTAL PRECIPITATION
12 Pl INCREMENTAL PRECIPITATION PATTERN ]
' .00 .00 .00 .00 .00 .00 .00 .00 -00 .00

\




I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.0 .0 .01 .19 .19 .19 .03 .03 .03 o)
017 .01 .01 .01 .01 0 .01 01 .00 .00
.00 .00 .00 .00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00 ~ .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
I .00 .00 .00 .00
179 1S SCS LOSS RATE
STRTL .37 INITIAL ABSTRACTION
l CRVNBR 84.30 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
o up SCS DIMENSIONLESS UNITGRAPH
' TLAG .22 LAG
L 14 )
I UNIT HYDROGRAPH
9 END-OF-PERIOD ORDINATES
127. 222, 115. 47. 19. 8. 3. 1. 0.
I ddek ik ek e L2823
I HYDROGRAPH AT STATION F4
TOTAL RAINFALL =  4.60, TOTAL LOSS = 1.67, TOTAL EXCESS =  2.93
AK FLOW TIME MAXIMUM AVERAGE FLOW
{CFS) (HR) 6-HR 24-HR 72-HR 24.00-HR
249, 6,00 ACFS)_ 3. 1. 1". 1.
CINCHES ) 2.439 2.925 - 2.975 2.925 -

(AC-FT)

CUMULATIVE AREA =

e e v e e e e e eI 3 ey okt

*

87 KK *
*

*

F5
o

e e e e e e e e ke e e e e ol

IPRNT
IPLOT
QSCAL

18. 22.

<14 5@ MI

QUTPUT CONTROL VARIABLES

3 PRINT CONTROL
0 PLOT CONTROL

22.

0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNGFF DATA

190 BA

L —

TAREA

l PRECIPITATION DATA

SUBBASIN CHARACTERISTICS

.68 SUBBASIN AREA

22,

'* v S kok dbdeb sk e vk s e e ek drll ek dededr el dlesh ddedr kbl dbdd ol s ded Rl e dedes edidr dedvd vkt dedkedr dedeor ek el




191 P8 STORM 4.60 BASIN TOTAL PRECIPITATION
Iz"i:r INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 0 L00 .00
.00 .00 .00 .00 .00 .00 - .00 .00 .oe .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
01 .01 01 .19 19 .19 .03 .03 .03 01
01 .01 .01 .01 01 0 .0 .01 .0 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .06 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 00 .00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.a0 .00 .00 .00
2 LS SCS LOSS RATE
r STRTL .30 INITIAL ABSTRACTION
CRVNBR B6.80 CURVE NUMBER .
RTIMP .00 PERCENT IMPERVIOUS AREA

93 uD SCS DIMENSIONLESS UNITGRAPH
TLAG .84 LAG

Ll d

UNIT HYDROGRAPH
27 END-QF-PERIOD ORDINATES
I 31. -S4, 195. 300. 352. 353. 315. 262. 1%0. 138.
102. 78. 58. 43. 32. 24. 18. 13. 10. 7.
5. 4. 3. 2. 2. 1. 0.

* ke e s ek v

" HYDROGRAPH AT STATION  F5
TOTAL RAINFALL =  4.60, TOTAL LOSS =  1.43, TOTAL EXCESS =  3.17

PEAK FLOW TIME MAXTMUM AVERAGE FLOW
{CFS) (HR) 6-HR 24~-HR 72-HR 24.00-HR
671. 6.67 (CFS) 191, 57. 57. 57.
{ INCHES) 2.615 3.142 3.142 3.142

I (AC-FT) 95. 114, 114, 114.

CUMULATIVE AREA = .68 SQ MI

A st sebdk ek dedksk okdede desede kv dedkde ek Wk Rk Rl Wl Al deiedr el ke ek Ak delek kdr el el dedede Wik dededl dededr el sl ke kR dew

e o e e de e e e e de Wk e
* »
200 kK * F6 *
d* *

e e e Ve e e e e e vl e e Ve ole

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QsCAL 0. HYDROGRAPH PLOT SCALE

l 202 X0 OUTPUT CONTROL VARIABLES

\




SUBBASIN RUNOFF DATA

TAREA .49 SUBBASIN AREA

PRECIPITATION DATA

l3 BA SUBBASIN CHARACTERISTICS

204 P8 STORM 4.60 BASIN TOTAL PRECIPITATION
l12 Pl INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 <00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .01 .01 .01 .19 .19 .19 .03 .03 .03 01
.0 .0 .01 .01 .01 01 0 M .00 .00
.00 .00 .00 .00 .00 .00 .0¢ .00 .00 .00
I .00 .00 .00 .0c .00 .00 0o .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .0c .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
I .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 - .00 00 - - .00 .00 .09 00 .00 )
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00
205 LS SCS LOSS RATE

STRTL .37 INITIAL ABSTRACTION
CRVNBR 84.30 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

TLAG 35 LAG

l206 up SCS DIMENSIONLESS UNTTGRAPH
l e
UNIT HYDROGRAPH
12 END-OF-PERIOD ORDINATES o
160. 490, 524. 347. 174. 96. 51. 2r. 15. 8.
5. 2.

*ok Fedede ek ok L2 L]

HYDROGRAPH AT STATION Fé

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS}) (HR) 6-HR 264-HR 72-HR 24.00-HR
759. 6.17 {CFS) 128. 38. 38. 3s.
(INCHES) 2.429 2.920 2.920 2.920
(AC-FT) 63. 76. 76. 76.

CUMULATIVE AREA = 49 S0 MI

l TOTAL RAINFALL = 4.60, TOTAL LOSS = 1.67, TOTAL EXCESS = 2.93

Wk ek ok kAR deded Yededr st vededr Yool ek v e v devedr dededr dhededk dededr e VW dekel ok Wdew N ik arsrod e el dedtse el ek ke Wk kewdr
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dedeie v v W R A e o

IPRNT 3 PRINT CONTROL
IPLOT ¢ PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

I KO OUTPUT CONTROL VARIABLES

SUBBASIN RUNOFF DATA

P BA SUBBASIN CHARACTERISTICS
i TAREA 1.11 SUBBASIN AREA
PRECIPITATION DATA
l PB STORM 4,60 BASIN TOTAL PRECIPITATION
2 pl INCREMENTAL PRECIPITATION PATTERN
. .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 00 - .00 .00 .06
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
01 -0t 01 .19 19 .19 .Q3 - .03 .03 01
' 01 .01 .ot .01 .0 .01 .01 .01 .00 .00
.00 .00 .00 .00 .00 .00 .00 00 0 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 -00 .00 .00
l .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .og .00 .00 .00 .00 .00 -00 .00 .00
.00 .00 .00 .00
l? LS SCS LOSS RATE
STRTL .36 INITIAL ABSTRACTION
CRVNBR 84.60 CURVE NUMBER
I RTIMP .00 PERCENT IMPERVIOUS AREA
348 UD SCS OIMENSIONLESS UNITGRAPH B - - -
TLAG .60 LAG

el

UNIT HYDROGRAPH
20 END-OF-PERIDD ORDINATES
110. 354. 673. - 785. 721. 564. 358. 239, 164. 110.
74. 50. 33. 22. 15. 10. 7. 5. 3. 1.

e ek e ey -k
HYDROGRAPH AT STATION E
TOTAL RAINFALL = 4.60, TOTAL LODSS = 1.64, TOTAL EXCESS = 2.96
(CFS) (HR} 6-HR 24=HR 72-HR 24.00-HR
1262. 6.50 {CFS$) 291, as. 88. 88.
( INCHES) 2.440 2.940 2.940 2.940
(AC-FT) 144 . 174. 174. 174.

CUMULATIVE AREA = 1.11 sQ MI

* RRE dekk kdrk kR el Wk WhR Rk SRR stk vkl R il Sbaest stait sevl sbseor sk dedesk el el SR Wdkedr dededl devedr kel Yeddr Wikde ek drkd Rk RRkw

'EAK FLOW TIME MAXIMUM AVERAGE FLOW




e 3 W 3 e ek e e e o

* *
352 KK * 2 *
* *
ek ek R e N

OUTPUT CONTROL VARIABLES

[*]
1
B~

SUBBASIN RUNOFF DATA

: B

SUBBASIN CHARACTERISTICS

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

TAREA 1.06 SUBBASIN AREA
I PRECIPITATION DATA
ié P8 STORM 4.60 BASIN TOTAL PRECIPITATION
2 Pl INCREMENTAL PRECIPITATION PATTERN -
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
I .00 .00 .00 00 .00 .00 .00 .00
.0 .01 .0t .19 .19 .19 03 .03
.01 .01 .01 .01 .01 .01 .01 -0
.00 .00 .00 .00 .00 .00 i) -00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
I .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.0o 00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00
' .00 .00 -00 .00 .00 .00 .00 .00
) .00 .00 .0¢ .00
57 LS SC§ LOSS RATE
STRTL .28 INITIAL ABSTRACTION
CRVNBR 87.70 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
lEB up SCS DIMENSIONLESS UNITGRAPH
TLAG .96 LAG
l ek
UNIT HYDROGRAPH
31 END-OF-PER1OD ORDINATES
35. 105. 214. 3s5. 456. 489. 481, 430. 364,
206. 158. 124. 96. 73. 57. 44, 34. 26.
15, 12. 9. 7. 5. 4. 4. 3. 2.
I 0.
ko e Feenr *ehse s
l HYDROGRAPH AT STATION 2
TOTAL RAINFALL = 4.60, TOTAL LOSS = 1.34, TOTAL EXCESS = 3.26
lPEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CES) (HR) 6-HR 24-HR 72-HR 24.00-HR
985. 6.83 (CFS) 306. 92. 92. 92.
l (INCHES) 2.686 3.226 3.226 3.226

llllIIIIlIIIlllIIIIlIIlllIII-IlIlllllIIIIIlllllllIIIIlIlIllIIIIIIIIIlllllllllIllllllIIIIlllll.lllu-.--.--.-r_47

.00
.00
.00
.03
.00
.00

.00
Q0
.00
.00
.00
.00
.00

2

76.
20.
1.

.00
.00
.00
0%
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00




(AC-FT) 152, 182. - 182, 182.

CUMULATIVE AREA = 1.06 sa M1

e g v sk e S S i e o e e

l XhE hkR kRk RAE WRN RRN AR RER RWR TR e bk sk Wk Rk Wik WA W ek Aok ey sl R AT dedbdk AR R KRR R Wkd Rk R
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62 KK * 1

* *
e k9 e vl v e e ey e

&4 KO QUTPUT CONTROL VARIABLES
' IPRNT 3 PRINT CONTROL

1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

365 BA SUBBASIN CHARACTERISTICS
TAREA .66 SUBBASIN AREA

PRECIPITATION DATA

12 Pl INCREMENTAL PRECIPITATION PATTERN

.00 .00 .00 .00 .0p .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .19 .19 .19 .03 .03 .03 .01
.0 .01 .01 .01 .01 .0 .01 .01 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.66 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 00 .00 7 .00 L0 T W0 TU.00 T .00 0 .00 -
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 - .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .60
.00 .00 .00 .00

l566 ;] STORM 4.60 BASIN TOTAL PRECIPITATION

367 LS SCS LOSS RATE
STRTL .34 INITIAL ABSTRACTION
CRVNBR 85.50 CURVE NUMBER

I RTIMP .00 PERCENT IMPERVIOUS AREA

368 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 63 LAG

itk

UNIT HYDROGRAPH
21 END-OF-PERIOD ORDINATES
58. 187. . 367. 444, 424, 348. 234. 156. 108. 74.
50. 34. 23. 16. 11. 8. 5. 4. 3. 1.
0.

Kk kit Yedrde Yedee Tk

HYDROGRAPH AT STATION 1




TOTAL RAINFALL = 4,60, TOTAL LOSS = 1.55, TOTAL EXCESS = 3.05
IK FLOW TIME v _© MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.00-HR
6.50 (CFS) 179. 54.- 54. 54.
. (INCHES) 2.516 3.023 3.023 3.023
(AC-FT) 89. 106. 106. 106.
CUMULATIVE AREA = 66 5Q M]

I?Sb

e ———



RUNOFF SUMMARY
FLOW [N CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM TIME OF

OPERATION STATION FLOW  PEAK 6-HOR  26-HOR  72-HOLR AREA STAGE  MAX STAGE
HYDROGRAPH AT 70 1899.  6.83 581. 176. 176. 2.20
HYDROGRAPH AT 80 1107.  6.83 340, 104. 104, 1.35
2 COMBINED AT 80T 3006.  6.83 921. 280, 280. 3.55
ROUTED TO & 2957.  7.00 918. 278. 27s. 3,55
HYDROGRAPH AT 6 1463,  6.17 245. 74. . .89
2 COMBINED AT 6T 3406.  6.83 1156. 352. 352. 4,64
HYDROGRAPH AT &0 836.  6.17 148. 45. 45. .59
2 COMBINED AT 60T 3749, 6.67 1304, 397. 397. 5.03
HYDROGRAPH AT 50 1023, 6.67 299. 9. 91. 1.15
2 COMBINED AT 50T 4772, 6.67 1602. 487, 487. 6.18
ROUTED TO 4OMT KT4T.  6.67 1602. 487, 487. 6.18
HYDROGRAPH AT 4 898.  6.17 164. 49. 49. .62
ROUTED TO 421 8%0.  6.33 165. 49. 49. .62
HYDROGRAPH AT 43 1787.  6.33 375. 113. 113, 1.39
ROUTED TO 427 1744, 6.33 376, 113. 113, 1.39
HYDROGRAPK AT 42 218, 76.00 25, " 8. 8. M
3 COMBINED AT 421 2692.  6.33 565. 170. 170. 2.12
ROUTED TO 417 2638.  6.50 562, 169. 169. 2.12
HYDROGRAPH AT 41 1095.  6.33 229. 9. 89. .89
2 COMBINED AT a1T 3669. 6.50 788. 238, 238. .61
ROUTED T0 407 3607.  6.67 780. 235. 235, 3.01
HYDROGRAPH AT 40 641,  6.33 142. 43. 43. .58
2 COMBINED AT 407 4143, 6.67 912. 278. 278. 3,59
2 COMBINED AT 4OMT 8890.  6.67 2512, 765. 765. 9.77
ROUTED TO FIT 8692.  6.67 2511, 764. 764, 9.77
HYDROGRAPH AT F1 482.  6.17 72. 21. 21. .26
2 COMBINED AT FIT 8833.  6.67 2578. 785. 785. 10.03
ROUTED TO Far 3758. 6.83 2579. 786. 786. 10.03
HYDROGRAPH AT F2 488.  6.50 113. 34. 34. .46




2 COMBINED

ROQUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

Z COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

'ROUTED 70

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

2 COMBINED

RCUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

F2T

30T

- 30

307

F3T

F3

F37

FAT

F4

F&T

F5T

F5

F5T

F&T

Fé

FéT

25

24

24T

237

237

221

22

221

217

21

20T

el

207

20MT

10MT

14

171,

9123.

539.

9560.

9552.

467,

Q657

9602.

249.

9644 .

9500,

671.

10259.

10027,

739.

10221.

2191.

3833,

5927.

5706.

2314,

7187.

7024,

712,

7213,

7098,

581.

566.

757,

7534,

13341.

13433.

1590.

6.67
6.83
6.50
6.83

6.83

6.83
6.00
6.83
6.83
6.67
6.83
7.00
6.17
6.83
6.17
6;33
6.33
6.83
6.33
6.67
7.17
6.33
7.17
7.67
6.50
7.00
6.50
.67
7.67
7.67

6.33

2691.
2692.
130.
2gaz2.
2821,
7.
2889.
2885.
37.
2919.
2919.
191.
3110.
3100.
128.
3214.
3gs8.
815.

1203,

- 1173,

467.

1617.

1597.

139.

trot.

1692.

137.

135,

171.

1930.

5144.

5145,

353,

B20.

820,

39.

859.

859,

21.

880.

879.

1.

890.

890,

7.

948.

94,

38.

982,

116.

244,

360.

352.

140,

492,

484,

42,

526.

517.

41,

41.

52.

£09.

1591,

1591,

106.

820,

820,

39.

859.

as59.

21.

880,

8.

1.

890.

890.

57.

948.

944,

38.

982.

116.

244,

360.

352.

140.

492.

484,

h2.

526.

7.

1.

41.

32.

609.

1591.

1591.

106.

10.49

10.49

10.99

10.9¢

11.26

11.26

11.40
11.40
.68
12.08
12.08
49
12.57
1.41
2.9
4.32
4,32
1.7
6.03
6.03
.51
6.54

6.54

<31
.68
7.73
20.30
20.30

1.25




ROUTER TO

HYDROGRAPH

2 COMBINED

HYDROQGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRARH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAFPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

131

13

137

12

12T

1A

1A

11AT

A

"7

101

10

107

10MT

£T

ET

17T

IT

1587.

199,

1701.

2348,

4049,

3967,

621,

4179,

10%92.

5232.

5070.

1093,

5763.

16962,

16861.

1262.

17136.

985.

979.

736.

1305.

6.50

5.17

6.50

6.50

6.50

6.50

6.67

7.00

6.50

7.00

7.00

7.67

6.50

7.67

6.83

7.33

6.50

7.17

I51.

32.

38z.

529.

$10.

s02.

94.

985.

269.

1253,

1239,

263.

1475.

6620.

6515.

291.

6636.

308.

303,

179.

473.

105.

10.
115,
158,
273.
270.

28,
2%9.

81.
379.

374,

453,
2044,

2002.

2090,
92.
9.
54,

164,

105.

10.

115,

158.

273.

270,

28,

299.

at.

379.

374.

453.

2044,

2002,

2090.

92.

91.

54.

144,

1.25

.15

1.40

1.8%

3.2¢

3.29

.37

3.66

.99

4.65

4.65

.96

5.61

25.91

25.9

1.11

27.02

1.06

1.06

-ﬁ -

1.72




CONTINUITY

FINUITY

TINUITY

0

ONTINUITY

NTINUITY

NTINUITY

CONTINUITY

b ®

NTINUITY

ONTINUITY

i}

FONTINUITY

lONTINU ITY

“

IsTAQ

G

SUMMARY

4OMT

SUMMARY

421

SUMMARY

427

SUMMARY

417

SUMMARY

40T

SUMMARY

F1T

SUMMARY

Far

SUMMARY

307

SUMMARY

F37

SUMMARY

F&T

SUMMARY

F5T

ELEMENT

3

(AC-FT)

3

{AC-FT)

(AC-FT)

3

(AC-FT)

3

(AC-FT)

(AC-FT)

(AC-FT)

(AC-FT)

(AC-FT)

(AC-FT)

(AC-FT)

o7

(MIN)

1.48

INFLOW=

.62

INFLOW=

1.09

INFLOW=

58

INFLOW=

1.85

INFLOW=

1.61

INFLOW=

1.37

IHFLOW= 1517.886 EXCESS=

.63

INFLOW= 1557.937 EXCESS=

.68

INFLOW= 1626.067 EXCESS=

.84

INFLOW= 1704.221 EXCESS=

1.25
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INTRODUCTION

The Apache Wash Basin is located in northern Maricopa County, Arizona. The total
basin area is 29 square miles of which 9 square miles lies within the incorporated limit
of the City of Phoenix and 20 square miles lie within unincorporated Maricopa Courity.
Under the authority of the Flood Control District of Maricopa County (FCDMC) and in
cooperation with the City of Phoenix, the basin hydrology for the upper 27 square miles
was studied as part of a Federal Emergency Management Agency (FEMA) flood
insurance study. This basin hydrology study utilizes a previous basin study prepared by
Jerry R. Jones & Associates, Inc. (JJA/DEA). The U.S. Army Corps of Engineers’
HEC-1, 1988 Kinematic Wave Routing Method was utilized in the study to determine the
100-year, 24-hour peak discharges for existing conditions along Apache Wash and its
tributaries, Jonathan Wash, West Branch of Desert Hills Wash, Desert Hills Wash,
Paradise Wash, and Ranieri Wash. Additionally, Mesquite Tank Wash was studied as
a separate basin. (The wash names are presently under review by the U.S. Geological

Survey for approval.)

OBJECTIVE

The objective of this study is to determine the 100-year peak flow values at key
concentration points for use in floodplain mapping and floodway delineation for the
Apache Wash Flood Insurance Rate Study. For this study, the Arizona Department of
Water Resources (ADWR) provided the critical input information for modelling the

Apache Wash Basin hydrology. The ADWR has previously reviewed and approved the




methodology and discharge values of this study. The approval letter from ADWR dated
December 6, 1990 and from the City of Phoenix dated December 19, 1991 are contained

in the Apache Wash Hydrology Technical Data Notebook (by separate cover).

PROJECT DESCRIPTION

The Apache Wash Basin is located north of Phoenix and west of Cave Creek Basin as
shown on the Location Map. The basin is generally rural vacant land with typical
Sonoran Desert vegetation. The Apache Wash Basin is within the Basin and Range
Geologic Zone resulting in steep upland topography in the Cave Creek Recreation Area
and Apache Peak areas with slopes of 2% to 5% and relatively flat valley floors with

slopes of 0.4% to 1%. Differences in terrain, slope and vegetation were utilized in

establishing sub-basins for the HEC-1 flood routing.

The Apache Wash Basin was previously studied by JJA/DEA for the City of Phoenix as
part of an Area Drainage Master Study, Apache Wash Drainage/Storm Drain Master
Plan. The purpose of this original study was to determine a master plan to accommodate
runoff for existing and future watershed conditions. Additionally, a flood damage
mitigation plan and capital improvement plan was developed. Since the purpose of the
study was to determine alternative conditions and to establish design criteria for capital
improvements, five alternative cases for computing 100-year runoff values were utilized.
This current study applies the same basin characteristics as used in the Phoenix Study;

however, a different method for lag time calculations was used, per FCDMC and




ADWR, As a result, the 100-year runoff values may differ from the original studies.
This current study is intended to develop acceptable 100-year flood peak values for

existing condition to prepare FEMA floodplain limits.
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- 4.1

PROCEDURES

HEC-1 Analysis

Field investigations and site reconnaissance visits were undertaken to verify flow
patterns, vegetative cover densities, basin rou_ghness values, channel slopes and
parameters, drainage structures, and level of "man-made improvement and
encroachments". The watershed boundaries were also field verified and checked against
the adjacent basin boundaries for Skunk Creek, East Biscuit Flat, and Cave Creck. The
effect of stock tanks were not directly utilized in this study since their detention effect
is negligible; however, the stock tanks were accounted for with channel roughness

values.

The U.S. Army Corps of Engineers HEC-1 computer program was utilized to route and
quantify flows for a 24-hour, 100-year storm. The HEC-1 Kinematic Wave Routing was
performed using a finite difference algorithm, 1988 version. The Soil Conservation
Service Type I rainfall distribution with a 30 minute computational interval and the SCS
Hydrologic Method and basin characteristic parameters were used. The Runoff Curve
Number (RCN’s) were obtained from the SCS-TR-55 (1986). From field investigations,
a poor cover density rating was chosen for the Desert Shrub RCN classification.
Impervious values were determined from the field investigation and are reflected in the
SCS curve number loss rate in the HEC-1 model. Where applicable, RCN values were
also taken from the Residential District Classification and the Western Desert Urban Area

Classification. RCN values are listed in Table 1.




e —y
TABLE 1: RUNOFF CURVE NUMBERS
HYDROLOGIC SOIL TYPE

TYPE B c D
Desert Shrub - 77- 85 B 88
Residential District (1 RAC) 68 79 84
Western Desert Urban Area: 7 85 88
Natural Desert Landscaping

The RCN’s for the Residential District have correspondingly lower runoff values than
the Desert Shrub and Western Desert Urban Area Classification. The higher RCN’s
from the Desert Shrub Classification were chosen for their conservative results. The
Desert Shrub classification is also the only one of the three classification which accounts
for varying vegetative cover densities. Lag time calculations utilized the U.S. Bureau
of Reclamation Method as provided in the Hydfologic Manual for Maricopa County, eq-

11, pg 79, where:

LLCG M
Lag=c(—)

S?
Lag = Basin lag in hours
L Length of longest watercourse, in miles
L, = Length along watercourse to a point opposite the centroid in miles
S = Watercourse sloped in feet per mile
C = 26 Kn
Kn Estimated mean Manning’s "n" = hydraulic efficiency
M 0.33 '
P 0.5




4.2

In consultation with the Arizona Department of Water Resources (ADWR) the results of
the previous City of Phoenix study were reviewed. Adjustments were made to the HEC-
1 model to account for basin Manning "n" values as approved by ADWR and the Flood
Control District for the Flood Insurance Study and the basin lag times. These "n" values
are averages of the channel "n" values which vary from 0.022 to 0.059 and the overbank
"n" values which vary from 0.032 to 0.070. In the previous study for the City of
Phoenix, the lag times utilized in the HEC-1 models were either the SCS lag method
(Model 1.1) or the Pima County Time of Concentration Method (Model 1.2). For this
HEC-1 Model for the FIS, the USBR lag time method was utilized as described in the

Hydrologic Design Manual for Maricopa County, Arizona. For the current study, the

latter results are utilized.

Recent Flood Events

The Flood Control District has on file a report concerning a flood event of August 28,
1988. This report is the most comprehensive record of flooding problems in the Apache
Wash Study area. The flows from the August 28, 1988 event were generated by
approximately a 10-year storm event. Several field investigations were made to verify
the report and check the flood prone areas. The City of Phoenix does not have any

flooding complaints on file in the Apache Wash Area.




4.3

Historic Streamflow Comparison

As part of the HEC-1 model analyses verification, the results from the HEC-1 model
were compared to similar watersheds in Central Arizona and their corresponding historic

peak flow.

Cave Creek
The Flood Control District had prepared an analysis of the peak flow prediction for Cave
Creek using their Hydrologic Design Manual method (HDM method), the SCS method,

and the flow frequency analysis using thirty years of stream flow values.

The results of the Hydrologic Design Manual compared closely with the thirty years of
stream ﬂow_analysis. ‘The SCS method provided peak values that were approximately
30% higher for the entire 126 square mile basin, but for sub-basins of 25 square miles
or less (similar in size to the Apache Wash basin size of 27 square miles) the SCS
method peak values are approximately 10.7% higher than the HDM peak values. For
smaller watersheds the methods compared fairly well. Since Apache Wash Basin is
adjacent to the Cave Creek Basin, peak values from the HEC-1 model for Apache Wash
were compared to the Cave Creek peak values obtained from the SCS method and the
HDM method. The initial HEC-1 values for Apache Wash provide 1.06 cfs/acre of
runoff for a 25 square mile basin as compared to (.88 cfs/acre, from SCS Method, and

0.78 cfs/acre from the HDM method; and 1.33 cfs/acre for a 10 square mile basin as

compared to 1.05 cfs/acre, from the SCS Method, and 0.94 cfs/acre from the HDM




method. The smaller sized basins of 5 square miles or less match well for all three

methods.

The Apache Wash HEC-1 routing was then modified so that for the 27 square mile basin
the runoff rate was 0.97 cfs/acre and for the 10 square mile basin the runoff values were
1.33 cfs/ac. The difference in runoff value per acre between Cave Creek and Apache
Wash may be due in part to the difference in basin shapes and configuration. A
comparison of small basins less than 1 square mile in size and basins 1 square mile to
4 square miles shows that the Apache Wash sub-basins have generally shorter channel

lengths and therefore shorter lag times and higher peak flows.

Apache Wash has a basin area of 27 square miles and may be impacted basin wide by
a single convective storm cell. This study utilizes the 24-hour, 100-year storm of 4.6
inches. Cave Creek has a basin area of 126 square miles and, therefore, it is unlikely

that a storm event would impact the entire basin at one time. FCDMC utilized a 6-hour,

100-year storm of 3.6 inches.




TABLE 2: BASIN LENGTH AND SLOPE CHARACTERISTICS
1 Sq. Mile 4 Sq. Mile
L(ft) S (ft/ft) L (ft) S (ft/ft)
Cave Creek 15000 0.018 44,000 0.022
Apache Wash 12152 0.020 28,933 0.0195

Additionally, the shape and configuration of the larger sub-basins, Desert Hills Wash,

upper Apache Wash, and Paradise Wash cause the peak discharge from all of these three

major sub-basins to arrive at the Apache Wash downstream channel at similar times,

This overlap of the time of concentration for the three basins results in higher

downstream peak flows than are typical for Cave Creek.

TABLE 3: REAL TIME TO PEAK FOR APACHE WASH SUB-BASIN

HEC-1 TIME OF PEAK HRS.
WASH STA.
Apache, Upstream 20T 7.67
Desert Hills F6T 6.83
Paradise 10T 7.0
10




USGS 100-Year Peak Discharge Values

In addition to reviewing the Cave Creek data, stream gage data for small basins obtained
from the USGS for streams within Maricopa County was reviewed. The USGS 100-year
peak runoff result was a 1.23 cfs/acre compared to 1.33 cfs/acre for the Apache Wash
HEC-1 results. A larger sample of stream flow data was obtained from the USGS for
stream gage data published to 1988 and from Rod Roeske’s, 1979 Report on 100-year
discharges for small basins in Arizona computed using the Log Pearson Type III method.
The peak discharge data for these basins is quite scattered. However, when stream flow
records of basins with less than 20 years of stream flow data were eliminated, a better
correlation between basin size and peak discharge values was obtained as shown on the

attached figure of discharge versus drainage area plotted on log-log papers.

The results for basins larger than 1 square mile showed good correlation between the
USGS values and the Apache Wash HEC-1 values. However, basins less than 1 square
mile in size provided scattered data points. These smaller basins have a wide variation

in slopes, from 0.4% to 4.9%, which accounts for the wide variation of runoff values.

11
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RESULTS

The final HEC-1 model results after calibration are shown on the Basin Map and Flow
Schematic Diagram. Individual sub-basins have been modelled in greater detail than in
the City of Phoenix study. This is especially true for sub-basin F which has been
subdivided into 6 individual basins to provide greater detail along Desert Hills Wash.
The individual sub-basins’ 100-year peak flow and the cumulative 100-year peak flow are

listed in Table 4 and shown on the Basin Map.

The Apache Wash watershed hydrology was modelled for the Flood Insurance Study
(FIS) using the HEC-1 model with Kinematic Wave Routing. Adjustments and

calibrations were made based upon:

1) Manning "n" values as accepted by the Flood Control District and ADWR for the

FIS, HEC-2 floodplain delineation;

2) The U.S.B.R. lag time method as outlined in the Hydrologic Design Manual for
Maricopa County was utilized since the HDM method for computation of peak
flow is closely correlated to flood frequencies analyses derived from Log Pearson

Type II,

3) Apache Wash HEC-1 peak flows were compared to USGS stream flow gauge data

and peak flow analyses for calibration of the model; and

13




4)

While the Apache Wash HEC-1 resuits typically provide higher runoff per acre
values and higher peak discharge values the other basin of comparable size, the
unique basin characteristic for Apache Wash would account for these higher
values. Specific watershed characteristics include upstream basin with short flow
path and steep gradients of up to 4.9%, and that the major sub-basins, Upper

Apache Wash, Desert Hills Wash and Paradise Wash, all join at a central

downstream point with similar real time for peak flows.
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