Echo Canyon Wash

Letter of Map Revision

Technical Data Notebook

December 2003

Prepared For:

v

City of Phoenix

Prepared By:

~
WWW.IURC.US sir""

3747 East Grove Street
Phoenix, AZ 85040
602-454-0402




. N
(

- : Sep 20 94
City of Phoenix T
STREET TRANSPORTATION DEPARTMENT C+H & 3W FINANCE
4l LANDS
A Ca&M
R ” DLEN

September 16, 2004

AWM
IN REPLY TO:

Andrea L. Ryon, P.E.

Michael Baker Jr., Inc. Case No.: 04-09-0509P

3601 Eisenhower Avenue Community: City of Phoenix and Town

Suite 600 of Paradise Valley, AZ

Alexandria, VA 22304 Community No.: 040051 and 040049
316AD:

ATTN: LOMR DEPOT

RE: LETTER OF MAP REVISION FOR ECHO CANYON WASH
CASE NO. 04-09-0509P
PANEL 04013C1690F, JULY 19, 2001

Dear Ms. Ryon:

This is a response to you request, dated March 22, 2004, for additional data to complete
the review of the above-mentioned request to issue a letter of Map Revision (LOMR) for
Echo Canyon Wash.

Item 1:

Digital data for mapping previously prepared for the ACDC Area Drainage Master Plan
was obtained from the Flood Control District of Maricopa County. This data was used to
include additional reach upstream of the study area, which is in the Town of Paradise
Valley. Effective hydraulic model in this reach was not available from the Flood Control
District of Maricopa County or the FEMA library.

Using the new mapping, cross sections were cut digitally in the upper reach at the same
locations as the effective study and a hydraulic analysis was prepared using HEC-2 to
replicate the effective floodplain upstream of the study area. The upper reach was then
tied into the effective study at Section 1.40. With minor adjustments, the effective profile
in the Paradise Valley reach was duplicated and is shown in the attached revised Table 2
of the report. Figure 6A was added to show the effective and revised Floodplain
Delineation for the upper reach and the tie-in at Section 1.40. The revised HEC-2 model
input/output files for the hydraulic analysis are included ini appendix F along with a
CDROM.
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The downstream cross sections were reali gned to replicate the effective study. The
hydraulic analysis for determining the effective floodplain downstream of the project had
already been incorporated into the analysis submitted with the exception of incorporating
the position of the downstream sections (Sections 0.352, 0.356 and 0.37).

The downstream tie-in is shown in the revised exhibits 5 and 0, which also incorporates
all other changes made in incorporating the revised hydraulic analysis.

Item 2:

The MT-2 Overview and Concurrence form for the Town of Paradise Valley is included
with this submittal.

Item 3:

Notarized copies of the Public Notices by both the City of Phoenix and Town of Paradise
Valley are included with this submittal.

Additional Information:

Table 4, Echo Wash — List of Structures in F loodplain Prior to Study has been revised.
The revised Table 4 was faxed to Aditya Saini on September 15, 2004 by Larry Sibala,
AZTEC Engineering Co., phone number 602-454-0402, fax number 602-454-0403. If
you have any other questions, please contact this office at 602-262-4960.

Sincerely,

Hasan Mushtaq Ph.D., P. E., CFM
Floodplain Manager

Enclosures

Cc: Mr. Larry Sabala, P.E.
Mr. Williams Mead
Mr. Brian Cosson
Mr. Tim Murphy, P.E., CFM
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TABLE 2

Page 1 of 2

WATER SURFACE ELEVATION COMPARISON
RELTION R, DUPLICATE | o) cuation | REVISED | ELEVATION
(River Mile | REGULATORY | EFFECTIVE |, oo\ oel MODEL WSEL | DIFFERENCE
from AC/DC | WSEL (ft) || MODEL WSEL i ot e
Channel) (ft)

0.000 1246.90 1246.90 0.00 1246.90 0.00
0.003 1247.78 1247.78 0.00 1247.77 -0.01
0.026 124781 1247 81 0.00 1247 81 0.00
0.049 1247.85 1247.85 0.00 1247.84 20.01
0.081 1247.87 1247 87 0.00 1247.87 0.00
0.117 1247.89 1247.89 0.00 1247 .89 0.00
0.139 1247.89 1247.89 0.00 1247.89 0.00
0172 1247.87 1247 .87 0.00 1247.87 0.00
0.178 1249.07 1249.07 0.00 1249.07 0.00
0.188 1250.89 1250.89 0.00 1251.01 0.12
0.190 125017 125017 0.00 125004 0.07
0.206 1252.72 1252.72 0.00 1252.75 0.03
0.238 1252.75 1250.75 0.00 1252.81 0.06
0.240 1254.00 1254.00 0.00 1254.00 0.00
0.046 1254.67 1254.67 0.00 1254.63 20.04
0.048 1256.09 1256.09 0.00 1256.07 -0.02
0.268 1256.23 125623 0.00 1256.20 20.01
0.289 1256.28 1256.28 0.00 1256.07 20.01
0.291 1256.50 1256.50 0.00 1256.49 20.01
0.307 1256.20 1256 .20 0.00 1256.39 0.19
0.320 1256.37 1256.37 0.00 1256.54 017
0.302 1257.40 1257.40 0.00 1257.43 0.03
0.336 1257 .52 1257 52 0.00 1257 52 0.00
0.344 1257.49 1257.49 0.00 1257.55 0.06
0.352 1260.79 1260.79 0.00 1260.79 0.00
0.356 1261.81 1261.81 0.00 1262.10 0.29
0.361 1262.37 1262.37 0.00 1262.30 20.07
0.370 1262.71 1262.71 0.00 1262.41 20.30
0.373 1263.45 1263.45 0.00
0.450 126651
0.460 1265.61 126553 20.08
0.490 1269.20
0.510 1271.09 1270.44 20.65
0.560 1270.40
0.580 1272.93
0.610 1275.00
0.650 1277.46
0.710 1278.72 1278.72 0.00 1278.85 013

WSEL = water surface elevation




TABLE 2

WATER SURFACE ELEVATION COMPARISON ragRRong
HE RN N, DUPLICATE | &) FVATION | REVISED | ELEVATION
(River Mile | REGULATORY | EFFECTIVE |, oo oryor | MODEL WSEL | DIFFERENCE
from AC/DC | WSEL (ft) || MODEL WSEL ) o )
Channel) (ft)

0.740 1278.70

0.750 1282.55

0.790 1284.30

0.830 1284.98

0.860 1286.02

0.900 1287.22

0.960 1291.02

1.000 1292.93

1.004 1293.08

1.030 1293.33

1.040 1293.10

1.060 1294.49

1.110 1298.35

1.160 1299.94

1.190 1298.00

1.210 1301.65

1.240 1302.43

1.290 1304.19

1.380 1307.49

1.400 1308..79

1.410 1308.00 1307.96 ~0.04
1.430 1309.10 1309.26 0.16
1.490 1310.20 1310.25 0.05
1540 1311.80 1311.79 -0.01
1.600 1314.60 1314.59 -0.01
1.710 1318.00 1317.98 ~0.02
1.860 1323.10 1323.05 "0.05
2.020 1328.90 1328.88 ~0.02

WSEL = water surface elevation




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE
PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ02079 9/13/2004

BOSS RMS for AutoCAD (tm)

Copyright © 2000 BOSS International
All Rights Reserved

Version : 2000

PROGRAM ORIGIN :

BOSS RMS for AutoCAD HEC-2 Analysis uses the standard 4.6.2 version
of the U.S. Army Corps of Engineers Hydrologic Engineering Center
HEC-2 Program for water-suzface profile computations. This HEC-2
program was released on September 1990, last updated on August 1991.

DISCLAIMER :

BOSS RMS for AutoCAD is a complex program which requires engineering
expertise to use correctly. BOSS International assumes absolutely no
responsibility for the coxrect use of this program. All results obtained
should be carefully examined by an experienced professional engineer to
determine if they are reasonable and accurate.

Although BOSS Intermational has endeavored to make BOSS RMS for AutoCAD
error free, the program is not and cannot be certified as infallible.
Therefore, BOSS International makes no warranty, either implicit or
explicit, as to the correct performance or accuracy of this software.

In no event shall BOSS Intexnmational be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. Thesole and exclusive
liability to BOSS International, regardless of the form of action, shall
not exceed the purchase price of this software.

PROJECT DESCRIPTION :

ECHO CANYON LOMR
AZ02079

REVISED MODEL
ENGINEER LARRY SIBALA, P.E.
DATE OF RUN 9/13/2004

TIME OF RUN : 10:11 pm

PROJECT TITLE
PROJECT NUMBER
DESCRIPTION

1




BOSS RMS for AutoCAD HEC-2 Analysis
PROJECT TITLE

: ECHO CANYON LOMR
PROJECT NUMBER : AZ02079

version 2000

PAGE

9/13/2004

AZ02079
ECHO CANYON LOMR
REVISED MODEL

COMBINATION MODEL TO INCLUDE PREVIOQUS STUDY DOWNST!

CONTINUOUS RUN UPSTREAM TO INCLUDE PARADISE VALLEY
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BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE 3
PROJECT TITLE : ECHO CANYON LOMR |

PROJECT NUMBER : AZ02079 971372004
X1 0.049 6 0 429 130 150 125
GR  1252.5 [ 1236 67 1237 80 1237.1 209 1237 340
GR  1253.1 429
X1 0.081 7 0 459 184 150 167
GR 1250 0 1236.1 - 62 1237 80 1237.2 148 1237.1 256
GR  1237.1 388 1253.3 459
X1 0.117 3 0 525 248 140 191 °
GR 1252 [} 1236.1 66 1237.3 S5 § 1237.1 271 1237.4 . 455
GR 1253 525 .
X1 0.139 6 0 522 234 13 115
GR  1252.5 [ 1236.4 105 1237.9 140 1237.5 435 1237.7 448
GR  1253.1 522 .
CNH 3 0.035 52 0.03 278 0.035 343
X1 0.172 7 0 343 263 60 174
GR  1253.3 0 1237 52 1236.7 71 1237.3 80 1237.4 186
GR  1237.3 278 1253.6 343
N 3 0.035 47 0.016 62 0.035 D322
X1 0.178 7 0 92 33 245 30
GR  1253.3 0 1237.8 47 1237.8 62 1247.3 92 1247.9 201

1248.9




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE 4

PROJECT TITLE : ECHO CANYON LOMR

PROJECT NUMBER : AZ02079 9/13/2004

GR  1241.5 150 1248.1 - 171 1248.4 272 1249.1 383 1255.1 398
GR  1255.4 445 .

NE 5 0.035 47 0.016 60 0.035 78 0.03 220 0.035
NH 267
X1 0.238 7 0 78 173 168 168 4
&R . 1255.2 0 1243.1 47 1243.5 60 1248.8 78 1248.4 160
GR  1249.2 220 1257 . 267
NH 5 0.035 18 0.016 .62 0.035 86 0.03 248 0.035
NH 264
x1 0.24 7 0 86 10 12 11
GR 1257 0 1243.2 . 48 1243.3 - 62 1251.9 86 1252.6 172
GR  1252.7 248 1257.4 264
NC 0.3 0.5
NH s 0.035 54 0.016 68 0.035 93 0.03 247 0.035
NH 276 .
X1 0.246 8 0 93 34 33 32 °
X3 10 ‘ ' 1252.1 1252.1
GR  1257.8 0 1254.66 26 1243.62 54 1243.6 68 1253.6 93
GR 1252.1 173 1252.6 247 1257.69 276 N
NH 3 0.035 253 0.016 267 0.035 293 0.03 485 0.035

- NH a71 0.03 540

sB 1.25 1.56 2.6 0 14 0.1 329 2.5 1243.6 1243.6
X1 0.248 13 200. 293 11 12 11
x2 1 1252.1 1255.4
X3 10 . 1252.1 1252.1
BT -13 70 1260 1260 79 1259 1259 185 1258.9 1258.9
BT 200 1257.1 1257.1 226 1255.4 1252.1 253 1255.4 1252.1
BT 267 1255.4 1252.1 287 1255.4 1252.1 293 1255.4 1255.4
BT 320 1252 1252 445 1252.5 1252.5 471 1257.7 1257.7
BT 540 1259 1259
GR 1260 70 1259 79" 1258.9 185 1257.1 200 1252.1 226
GR  1243.6 253 1243.66 267 1252.1 290 ©  1255.4 293 1252 320
GR  1252.5 445 1257.7 471 1259 540
NC 0.1 0.3
NH 6 0.035 58 0.016 76 0.035 95 0.03 252 0.035
NH 273 0.03 358 .
x1  0.268 8 0 95 126 95 102
GR  1259.5 0 1245.5 58 1245.6 .16 1251.84 95 1252.9 252
GR  1257.9 273 1258 290 1259 358
NC 0.3 0.5
NH 5 0.035 37 0.016 60 0.035 73 0.03 214 0.035
NH 242
x1  0.289 16 0 73 . . 125 112 115
BT -16 0 1260.6 1260.6 20 1261.2 1257.3 37 1261.8 1257.9
BT 60 1262.6 1258.7 73 1263 1259.1 80 1263 1259.1

BT 81 1263 1251.8 82.3 1263 1251.8 83 1263 1259.1




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE
PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : Az0207% ©9/13/2004
BT 158 1263 1259.1 159 1263 1251.9
BT 161 1263 1259.1 214 1261.4 . 1257.5
BT 242 1260.6 1260.6
GR 1260.6 0 1257.3 20 1247.2 37 1246.9
GR 1251.8 - 80 1251.8 81 1251.8 82.3 1251.8
GR 1251.9 159 1251.9 160.3 1251.9 162 1252.5
GR 1260.6 242
NH 5 0.035 36 0.016 60 0.035 73
NH 232
X1 0.291 . 16 0 73 10 12 10
BT -16 0 1260.6 1260.6 8 1260.84 1256.9
BT 60 1262.4 1258.5 73 1262.8 1258.9
BT 79 1262.97 1251.85 80.3 1262.97 1251.85
BT 157 1263.01 1259.11 158 1263.01 1251.9
BT 160 1263.01 1259.11 209 1261.39 1257.5
BT . 232 1260.5 1260.5
GR 1260.6 Q0 1256.9 8 1247.23 36 1246.95
GR 1251.8 78 1251.85 79 1251.85 80.3 1251.85
GR 1251.9 158 1251.9 159.33 1251.9 160 1252.4
GR 1260.5 232
NC 0.035 0.035 0.03 0.1 0.3
NH 6 0.035 1036 0.016 1057 0.035 1067
NH 1203 0.03 1260
X1 0.307 7 1000 1203 79 80 81
GR 1259.9 1000 1248 1036 1248 1057 1252.24
GR 1258.9 1203 1259 1260
NH [ 0.035 1034 0.0316 ' 1057 0.035 1065
NH 1162 0.03 1206
X1 0.32 7 1000 1162 70 40 75
GR 1259.8 1000 1248.7 1034 1249 1057 1252.1
GR 1259 1162 1259.3 1206
NH 2 0.035 1162 0.03 1210
X1 0.322 6 1000 1162 25 30 25
GR '~ 1259.8 1000 1248.9 1033 1249.1 1057 1249.9
GR 1259.3 1210
NH 3 0.035 1134 0.03 1233 0.035 1260
X1 0.344 8 1090 1247 100 70 110
GR 1260 1060 1259.5 1090 1258.3 1100 1249.54
GR 1259.1 1247 1260 1250 1261 1260
NC 0.1 0.3
NH 1 0.035 1495
X1 0.352 6 1200 1339 20 40 40
GR 1260.4 1000 1258.75 1200 1257.4 1222 1256.52
GR 1261.4 1495
NC 0.035 0.035 0.035 0.1 0.3

5

160.3
228

60
83
214

36

78

81
159.33
224

60
81
209

1137

1134

1263

1263
1261

1251.8
1251.9
1257.3

209

1261.7
1262.97
1262.97
1263.01
1260.96

1251.8
1251.85
1257.1

1160

1252.44

1143

1252

1259.04

1249.87

1257.67

1251.9
1257.3

73

158
228

0.035

1257.8
1259.07
1259.07

1251.9

1257.1

73
157
224

0.035
1160
0.035

1143

1162

1233

1339




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE 6
PROJECT TITLE : ECHO CANYON LOMR

PROJECT NUMBER : A202079 9/13/2004
x1 0.358 17 1508.57 1626.41 20 24 25
GR 1264 1000 1264 1088.28 1262 1142.09 1260 1508.57 1258 1554.97
GR 1256 1602.37 1256 1609.85 1258 1619.18 1260 1626.41 1262 1960.76
GR 1262 2136.35 1264 2509.71 1264 2857.36 1262 2909.62 1262 2921.07
GR 1264 2939.43 1264 3070.52
NC 0.03 0.03 0.035
X1 0.361 22 1435.97 1663.97 20 30 20
X3 [ 2898.97 1264
GR 1264 1007.01 1264 1076.39 1260.8 1435.97 1258.3 1495.97 1257.82 1509.97
GR  1256.6 1543.97 1256.64 1576.97 1257.75 1610.97 1259.4 1625.97 1261.35 1663.97
GR  1261.1 1707.97 1261.37 1760.97 1261.44 1796.97 1262 1846.69 1264 2438.19
GR 1264 2898.97 1262 2922.47 1262 2930.92 1264 2949.83 1264 3096.6
GR 1264 3117.88 1264 3159.85 .
NC 0.016 0.016 0.016

Centerline of Stanford Rd.
Centerline of Stanford Rd.

X1 0.37 16 1226 1327 . 80 45 30 :

GR 1268 360.93 1268 363.16 1266 . 636.74 ., 1264 883.72 1262 971.55

GR 1260.2 1173 1258.8 1226 1257.64 1267 1258.03 1300 125%.07 1327

GR 1261.7 1384 1262.73 1483 1262.83 1517 1264 1865.16 1266 2330.9%4

GR 1266 2472.04 : .

NC 0.1 0.1 0.04 0.1 0.3 .

QT 1 5300 ’
X1 0.45 14 2190 2625 . 170 540 420

GR 1270 10060 1268 1130 1270 1500 1270 1565 1268 ' 1760

GR - 1266 1840 1266 2190 1264 22%0 1263.53 2425 1265.38 2525

GR 1266.1 2625 1268 2860 1270 2980 1272 3065 - .

NC 0.1 9.1 0.04 0.1 0.3

X1 0.49 26 2869.65 2910.55 230 210 230

X3 ] ' 3290 1277

GR 1280 1000 1278 1405.5 1276 1533.99 1274 1556.43 1272 2095.1

GR 1270 2267.36 1268 2633.05 1266.75 2869.65 1261.73 2884.38 1261.73 2901.75

GR 1265.2 2910.55 1268 3223.05 1269.5 3290 1268 3326.54 1268 3373.32

GR 1270 3451.82 1272 3550.23 1274 3665.22 1276 3731.92 1278 3864.7

GR 1280 3912.11 1282 4101.51 1282 4124.95 1280 4151.05 1278 4205.19

GR 1278 4240.12

NC 0.16 0.16° 0.05 0.1 0.3

X1 0.58 19 2670 2740 470 520 450

GR 1282 1000 1280 1270 1278 1400 1276 1560 1276 1825

GR 1274 2130 1274 2240 1272 2645 1270 2670 1267.25 2680.5

GR 1262.7 2700.5 1263.25 2715.5 1266.65 2725.5 1268 i 2730 1270 2740

GR 1272 2900 1274 3020 1274 3490 1274 3515

NC 0.1 0.3

X1 0.61 18 2407.3 2470 270 150 180

GR 1284 1000 1282 11150 1280 1670 1278 2015 1276 . 2280




BOSS RMS for AutoCAD KHEC-2 Analysis version 2000 PAGE 7
PROJECT TITLE : ECHO CANYON LOMR

PROJECT NUMBER : AZ02079 9/13/2004
GR  1273.7 2407.3 1264.85 2417.9 1265.84 2432.1 1271.1 2463.7 1272 2470
GR 1274 2735 1276 2900 ©1276 3240 1276 3300 1278 3390
GR 1280 3500 ©o1282 3550 1284 3620
NC 0.16 0.18 0.05 0.1 0.3
X2 0.65 : 25 2320 2460 210 140 200

. GR 1286 1060 1284 1045 1284 1300 1284 1485 1282 1610
GR 1280 1640 1278 - 1885 - 1276 2270 1274 2320 1271.9 2352.2
GR  1270.5 2369.4 1267.85 2376.5 1267.31 2385 1269.58 2400.2 1270 2410
GR 1272 2425 1274 . 2460 - 1276 2640 1278 2950 1278 . 3230
GR 1280 3390 . 1280 3450 1280 3550 1282 3570 1284 3600
NC 0.1 0.3
x1 0.71 18 2340 2448 350 250 295
GR 1288 1000 1286 1295 1284 1465 1284 1590 1282 1965
GR 1280 2060 1280 2290 1278 2340 1276 2360 1275.28 2375.5
GR  1269.8 2390.5 1270.58 2405.5 1277.49 2448 . 1278 2520 1280 2785
GR 1280 3105 1282 3190 1284 3420
NC ’ 0.1 0.3
x1 0.75 23 2537.37 2595 225 300 . 230
GR - 1288 1000 1288 1305 1286 1410 1286 1515 1284 1570
GR 1284 2085 1282 2110 1280 2400 1278 2460 1278.32 2537.37
GR  1277.9 2545.87 1273.27 2553.45 1272.95 2570.55 1276.76 2577.77 1278 2595
GR 1280 2600 1282 2700 1282 2980 1284 3060 1286 3115
GR 1288 3280 1290 3340 1292 3500 .

NC 0.1 0.3

X1 0.79 34 2970.26 3074.46 190 375 230

GR 1290 1019.41 1288 1389.87 - 1288 1507.08 1290 1679.62 1290 1715.71
GR 1288 1846.84 1286 2061.65 1286 2107.86 1286 2218.55 1284 2646.3
GR 1282 2761.77 1280 2778.47 1280 2800.63 1280 2970.26 1280 2970.26
GR  1278.3 3015.63 1277.9 3024.13 1273.27 3031.71 1272.95 3048.81 1276.76 3056.03
GR 1280 3062.26 1282 3074.46 1284 3200.69 1284 3260.84 1284 3310.56
GR 1286 3525.03 1288 3590.84 1290 3732.33 1292 1849.77 1294 3861.63
GR 1296 3925.36 1296 4046.79 1300 4158.14 1302 4219.52 :

NC 0.1 0.3

X1 0.83 20 2060 2146.9 135 250 220

GR 1290 1000 1288 1070 1288 1255 1286 1545 1284 1765
GR 1282 2060 1280.01 2074.5 1275.69 2104.7 1274.89 2125 1281.48 2146.9 <
GR 1282 2155 1284 2185 1284 2290 1282 2395 1286 2440
GR 1288 2620 1290 2670 1292 2820 1294 2900 1296 - 2975
NC ‘ 0.1 0.3

X1 0.86 27 2790 2920 105 290 186 .

GR 1298 1000 1296 1110 1294 1140 1292 1165 1290 1220
GR 1290 1880 1288 1980 1286 2600 1284 2790 1282.03 2802.5
GR  1275.8 2822.5 1275.03 2847.5 1279.51 2867.5 1282 2910 1284 2920
GR 1286 2940 1288 3090 1288 3240 1286 3310 1286 3330
GR 1288 3370 1290 3530 1292 3620 1294 3640 1296 3710
GR 1298 3740 1300 3770




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE
PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ02079 9/13/2004
NC 0.1 0.3 .
X1 0.9 26 2540 2660 330 130 235 -
GR . 1310 1000 1304 1075 1302 1095 1300
GR 1296 1255 1294 1270 1292 1490 1290
GR 1286 2540 1285.15 2552.7 1277.34 2570 1277.26
GR 1284 2625 1286 2660 1288 2775 1288
GR 1290 3260 1292 3330 1294 3455 1296
GR 1300 3484
NC . 0.1 0.3
X1 0.96 31 2409.5 2510 330 385 300
X3 ] 1485 1299 ‘2880 1292
GR 1320 1000 1320 1070 1310 1170 1308
GR 1304 1290 1302 1295 1300 1315 1298
GR 1296 1485 1294 1605 1292 1740 1292
GR 1290 2390 1289.88 2409.5 1278.52 2434.4 1278.65
GR 1288 2490 1290 2510 1292 2720 1292
GR 12%0 3020 1292 3025 1294 3215 1296
GR 1300 3400
NC 0.1 0.3
X1 1 24 2183 2305 160 160 230
GR 1320 1000 1318 1015 1316 1030 1314
GR 1310 1090 1308 1115 1306 1155 1304
GR 1300 1240 1298 1350 1296 1550 1294
GR 129%0.5 2198.85 1280.94 2229.13 1282.07 2260.9 1290.7
GR 1294 2820 1296 3015 1298 3055 1300
NC 0.3 0.5
X1 1.004 26 2244.41 2317.75 55 65 40
X3 0 2244.41 1290.14 2317.75 1290.14
GR 1320 1000 1318 1015 1316 1030 1314
GR 1310 1090 1308 1115 1306 1155 1304
GR 1300 1240 1298 1350 1296 1550 1294
GR 1282.2 2252.04 1281.69 2265.98 1281.4 2280 1282.16 -
GR 1291.1 2317.75 1292 2340 1294 2840 1296
GR 1300 3060
NC 0.3 0.5
sc 3.013 0.4 2.5 200 6 10 119.44
X1 1.03 24 2274.7 2362.71 100 100 118
x2 2 1290.14
X3 ] 2274.7 1290.14 2362.71 1290.14
GR 1320 1031 1318 1051 1316 1066 1314
GR 1310 1131 1308 1151 1306 1186 1304
GR 1300 1331 1298 1421 1294 1671 1294
GR 1281.4 2296.41 1282.12 2342.33 1289 2362.71 1289
GR 1294 2581 1296 2866 1298 2934 1300
NC 0.16 0.16 0.05 0.1 0.3
X1 1.06 34 2215 2278.14 230 130 130

8

1155
2140
2581.9
3105
3480

1190
1340

1785 .

2445.55
2880
3280

1060
1190
1655
2287.15
3080

1060
1190
1655
2286.38
2975

11.1

1096
1211
1861
2362.71
3011

1298.

1288
1283.72
1288
1298

1306
1296
1292
1287.07
1290
1298

1312
1302
1292
1292

1312
1302
1290.89
1281.84
1298

1281.44

1312
1302
1289.6
1292

1235
2440
2608
3170
3482

1275
1380
2300
2475.95
3010
3350

1080
1200
2183
2305

1080
1200
2244.41
2310.56
3030

1281.4

1121
1231
2274.7
2471



BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE
PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ02079 9/13/2004
GR 1330 1000 1328 1023 1326 1055 1324
GR 1320 1100 1318 1115 1316 1130 1314
GR 1310 1265 1308 1280 1306 1290 1304
GR 1300 1675 1298 1725 1296 1940 1294
GR  1291.3 2216.36 1285.24 2223.59 1285.43 2256.41 1290.67
GR 1296 2310 1296 2500 1296 2600 1296
GR 1300 2790 1302 2800 1304 2840 1306
NC 0.1 0.3
X1 1.11 33 2060 2109.52 80 270 230
GR 1330 1000 1328 1025 1326 1040 1324
GR 1320 1155 1318 1170 1316 1180 1314
GR 1310 1295 1308 1315 1306 1345 1304
GR 1302 1540 1300 1720 1298 1725 1296
GR  1293.2 2063.1 1287.07 2069.18 1287.84 2090.83 1295.17
GR 1296 2275 1298 2325 1300 2420 © 1302
GR 1306 - 2860 1308 2880 1310 2970
NC 0.1 6.3
b 1.16 35, 2090 2200 335 250 250
GR 1390 1000 1380 1070 1370 1105 , 1360
GR 1340 1295 1330 1378 1328 1395 . 1326
GR 1320 1440 1318 1455 1316 1570 1314
GR 1310 1705 1308 1760 1306 1770 1304
GR 1302 1935 1300 2090 1297.87 2101.3 1289
GR  1297.2 2189.5 1298 2200 1300 2368 1302
GR 1306 2880 1308 2905 1310 2970 1312
NC 0.1 0.3
X1 1.21 40 2069.85 2192.27 310 235 260
GR 1410 1000 1400 1066.05 1390 1098.38 1380
GR 1360 1284.67 1350 1314.45 1340 1335.29 1338
GR 1334 1458.59 1332 1494.39 1330 1515.92 1326
. GR 1322 1691.1 1320 1712.58 1318 1732.6 1316
-GR 1312 1905.12 1310 1960.31 1308.68 2069.85 1293.44
GR  1291.1 2158.77 1291.5 2171.16 1298.08 2192.27 1300
GR 1304 2613.24 1306 2828.94 1308’ 2888.84 1312
GR 1316 3035.99 1318 3044.53 1320 3050.51 1322
NC 0.1 0.3
X1 1.24 21 1560.56 1641.73 140 105 130
GR 1330 1000 1328 1100 1326 1105 1324
GR 1320 1315 1318 1345 1316 1365 1314
GR  1292.6 1584.83 1291.77 1590.84 1292.04 1609.16 1298.93
GR 1302 1910 1304 1935 1306 2200 1308
GR 1314 2425
NC 0.1 0.3
x1 1.29 20 1406.1 1478.73 265 70 240
GR 1330 1000 1328 1030 1326 1040 1324
GR 1320 1190 1318 1202 1316 1300 1316
GR  1292.9 1434.16 1294.73 1457.06 1295.18 1465.85 1301.24

9

1070

1160
1310
2150
2265
. 2670
2900

1055
1200
1370
1885
2109.52
2760

1160
1408
1685
1850
2140.6
2625
2987

1182.46
1428.08
1547.71
1749.13
2142.41
2330.31
3003.35

- 3055.18

1165
1425
1641.73
2270

1054
1330
1478.73

1322
1312
1302
1292
12%94.11
1298

1322
1312

1304

1294
1295.28
1304

1350
1324
1312
1302
1288.8
1304
1314

1370
1336
1324
1314
1291.24
1302
1314
1324

1322
1311.56
1300
1310

1322
1313.92
1302

1090
1190
1435
2215

2278.

14

2705

1085
1210
1480
2060

2125.

41

2815

1185
1415
1700
1s2¢0
2159.4
2784
3005

1227

1449.
1661.
1887.
.47
.34

2149
2418

3026.
3067,

.77

34
37
44

63
11

1235

1560.

56

1680
2365

1165
1406.1
1658



BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE 10
PROJECT TITLE : ECHO CANYON LOMR

PROJECT NUMBER : AZ0207% - 9/13/2004

GR 1304 1880 1306 1980 1308 2120 1310 2200 1316 2265
NC 0.1 0.3
X1 1.38 24 1924.181 2017.271 660 175 465

GR 1329.7 1004.63 1327.768 1064.631 1325.768 1162.631 1323.768 1249.631 1321.768 1312.631
GR 1319.7 1319.631 1317.768 1414.631 1315.768 1504.631 1313.768 1516.631 1311.768 1614.631
GR 1309.7 1704.631 1307.768 1804.631 1306.468 1924.181 1296.858 1970.611 1296.348 1998.651

GR 1306.1 2017.271 1307.77 . 2126.28 1309.77 2277.91 1309.77 2277.91 1312 2329.14
GR - 1314 2360.23 1316 2378.86 ' 1318 2400.21 1320 2408.17
NC 0.06 0.06 0.04 0.3 0.5
oz S 1 4900
X1 1.4 24 2068.02 2111.98 110 1 110
X3 Q 2070 1306 2110 1306
GR 1330 1000 1326 1125 1324 1200 1322 1250 1320 1390
GR 1318 1450 1316 1475 1314 1575 1312 1640 1310 1690
GR 1308 1720 1306 1770 1304 1890 1302 2030 1302 2068.02
GR 1297.4 2078.21 1296.97 2094.8 1296.95 2101.79 1302 2111.98 ©o1302 2120
GR 1306 2125 1308 2360 13190 2520 1312 X 2565
NC 0.05 0.05 0.04 0.3 0.5 . \
sc 3.013 0.4 2.5 350 6 10 81.83 11.3 1297.72 1296.95
X1 1.41 i 32 2121.17 2157.4 85 20 80
X2 2 1305.89 .
X3 Q 2120 1306 2160 1306
GR 1330 - 1000 1330 1060 . 1328 1130 1326 1200 3324 1250
GR 1322 1320 1320 1400 1318 1450 1316 1540 1314 1610
GR 1312 1700 1310 1775 1308 1840 1306 1975 1305.8 2121.17
GR 12%8.7 2122.5 1297.53 2129.7 1297.69 2138.26 1297.72 2145 1297.61 2149.9
GR 1299.1 2156.5 1305.43 2157.4 1308 2190 1310 2233.69 1310 2233.69
GR 1312 2347.8 1314 2423.12 1316 2465.77 - 1318 2493 1320 2506.28
GR 1322 2528.87 1324 2624.68
NC 0.05 0.05 0.035 0.1 0.3

Section G

Section G

X1 1.43 27 1573.75 1653.9 122.79 210.0% 242.56

GR 1318 1000 1316 1053.19 1314 1130.3 1312 1238.7 1310 1317.57

GR 1308 1379.41 1308 1395.06 1306 1573.75 1304 1579.04 1302 1585.02

GR 1300 1599.48 1300 1618.97 1302 1625.16 1304 1633.39 1306 1637.35

GR 1308 1646.02 1310 1653.9 1310 1678.41 1312 1707.58 1314 1740.59

,GR 1316 1812.19 1318 1824.12 1320 1862.71 1322 1886.59 1326 1974.56

GR 1328 1986.32 1330 1997.44 .

NC 0.05 0.05 0.035 0.1 0.3

Section H -

Section H

X1l 1.49 20 1158.09 1259.57 232.11 312.32 312.32 . :

GR 1312 1000 1310 1077.2 1308 1158.09 1306 1178.69 - 1304 1195.68 |
|

GR 1304 1270.19 1306 1288.97 1308 1299.57 1310 1328.68 1310 1330.02




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE 11
PROJECT TITLE : ECHO CANYON LOMR

PROJECT NUMBER : AZ02079 9/13/2004
GR 1308 1352.66 1306 1390.45 1306 1410.18 1308 1427.32 1310 1435.2
GR 1312 1447.21 1314 1455.27 1316 1474.58 1318 1642.6 1320 1652.77
NC 0.1 0.1 0.05 0.1 0.3
Section I
Section I
X1 . 1.5¢4 20 1210.56 1317.04 161.2 232.57 197.89
GR 1316 1000 1316 1000 1314 1180.36 ’ 1312 1210.56 1308 7 1235.49
GR 1306 1254.09 1306 1290.75 © 1308 1301.37 1310 1317.04 1312 1393.17
GR 1314 1414.6 1316 1442.51 1318 1476.47 | 1320 1621.7 1322 1639.76
GR 1324 1769 1326 1905.67 1328 1981.45 1330 2002.19% 1330 2141.44
NC 0.05 0.05 0.035 0.1 0.3
Section J
Section J
X1 1.6 17 ' 1168.9 1365.27 244.21 314.55 271.35
GR 1340 1000 1330 1118.28 1320 1168.9 1310 1196.12 1308 1214.17
GR 1308 1266.03 1310 1279.53 1312 1300.54 1314 1315.3 1316 1327.95
GR 1318 1342.9 1320 1365.27 1322 1535.88 L3324 1550.45 1326 ‘1730.04
GR 1328 1775.33 1330 1835.25 .
NC 6.05 0.05 0.035
QT 1 3600
Section K -
Section K
X1 1.71 18 1143.43 1264 755.51 634.79 705.17
GR 1324 1000 1324 1108.74 ©o1322 1143.43 ) 1320 1152.75 1314 1178.34
GR 1312 1187.95 1312 1206 1314 1232.74 1316 1264 1318 1343.6
GR 1320 1436.51 1320 1440.93 1318 1471.24 1318 1511.22 1320 1554.45
GR 1322 1579.35 1324 1627.2 1326 1727.08
NC 0.05 0.05 0.035
Section L N
Section L
X1 1.86 17 1100.64 1520.27 660.31 715.37 685.32 .
GR 1330 1000.07 1328 1100.64 1324 1178.93 1322 1244.47 1320 1334.25
GR 1320 1425.86 1322 1478.71 1324 1520.27 1326 1725.05 31328 1834.66
GR 1328 1926.81 1326 1935.29 1324 1943.06 1324 . 1951.59 1326 1973.28
GR 1328 1985.66 13390 2132.84
NC 0.05 0.05 0.04
Section M
Section M
X1 2.02 22 1378.49 1502.97 818 735.45 684.84
GR 1340 1000 1338 1021.94 1338 1041.57 1338 1092.36 1336 1128.75
GR 1336 1229.2 1336 1260.2 1334 1311.34 - 1332 1357.4 1330 1378.49

GR 1326 1392.94 1324 1414.36 1324 1428.63 1326 1442.78 1328 1502.97




1328

Left
Bank
Station
(fr)
STCHL

Right
Encroach.
Station
{ft)
STENCR

BOSS RMS for AutoCAD HEC-2 Analysis version 2000 - PAGE 12
PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ202079 9/13/2004
GR 1328 1605.87 1328 1664.57 1326 1677.13 1326 1715.21
GR 1330 1728.21 1332 1852.1
STATUS: Friction loss equation index (IHLEQ) = 1. Therefore friction
loss (HL) is calculated as a function of the profile type, which
can vary from reach to reach. See documentation for furthex
details.
SPECIAL NOTE :
An asterisk (*) to the left of the cross-section mumber indicates a special
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.
SUMMARY PRINTOUT TABLE 110 : ECHO CANYON LOMR
- REVISED MODEL
2202079
Cross— Com§uted W.S. BElev Energy Water Left Channel Righk. Encroach. Left
Section W. s. Diff per Gradient Surface Overbank Flow ) Overbank Target Encroach.
Numbexr Elevation Know/Comp Elevation Top Width Flow . Flow Requested Station
(£t MSL) (fr) (£t MsL) (ft) (cts) (cfs) (cfs) (££)
SECNQ CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL
0.000 1246.90 0.00 1247.78 240.44 6.00 6600.00 0.00 0.00 0.00
* 0.003 1247.77 0.00 1247.87 273.85 0.00 6600.00 0.00 0.00 0.00
0.026 1247.81 0.00 1247.89 318.25 0.00 '6600.00 0.00 0.00 0.00
0.048 1247.84 0.00 1247.90 380.97 0.00 €600.00 0.00 0.00 0.00
0.081 1247.87 0.00 1247.91 425.60 0.00 6600.00 0.00 0.00 0.00
0.117 1247.89 0.00 1247.92 484.93 0.00 6600.00 0.00 0.00 0.00
0.139 1247.89 0.00 1247.93 466.94 0.00 6600.00 0.00 0.00 ¢.00
> 0.172 1247.87 0.00 1247.96 302.83 0.00 6600.00 0.00 0.00 0.00
* 0.178 1249.07 0.00 1250.64 289.87 0.00 5897.40 702.60 0.00 0.00
* 0.188 | 1251.01 0.00 1252.31 309.72 0.00 5584.90 1015.10 0.00 0.00
0.190 1252.24 0.00 1252.95 316.44 0.00 4623.19 1976.81 0.00 0.00

100.

1722.69
Right
Bank
Station
(£t)
STCHR
.00 264.00
.00 282.00
.00 364.00
.00 429.00
.00 459.00
.00 525.00
.00 522.00
.00 343.00
.00 92.00
.00 87.00
00 185.00

0.00




BOSS RMS for AutoCAD HEC-2 Analysis
: ECHO CANYON LOMR

PROJECT TITLE

version 2000

PAGE 13

PROJECT NUMBER : AZ02079 9/13/2004
Cross- Computed W.S. Elev Energy Water Left Right
Section W. s. Diff per Gradient Surface Overbank Flow Overbank
Number Elevation Know/Comp Elevation Top Width Flow Flow
{ft MSL) (ft MsL) (ft) (cfs) (cfs)
_ SECNO CWSEL DIPKWS EG TOPWID QLOB QROB
* 0.206‘ 1252.75 0.00 1253.10 294.40 0.04 2916.56 3683.40
> 0.238 1252.81 ¢.00 1253.45 232.49 0.00 3036.07 3563.93
> 0.240 1254.00 0.00 1255.5i 241.99 0.00 5453.70 1146.30
* 0.246 1254.63 0.00 1256.07 232.49 0.00 4926.25 1673.75
* 0.248 1256.07 0.00. 1256.58 257.64 4.00 4050.92 2549.08
0.268 1256.22 0.00 1256.73 252.31 0.00 3735.75 2864.25
0.289 1256.27 0.00 1257.07 203.27 0.00 3161.86 3438.14
0.291 1256.49 0.00 1257.13 212.91 0.00 3271.75 33?#.25
* 0.307 1256.39 0.00 1257.52 175.71 0.00 6600.00 0.00
0.320 1256.54 0.00 1257.93 145.32 0.00 6600.00 0.900
* 0.322 1257.43 0.00 1258.07 150.39 0.00 6600.00 . 0.00
0.344 1257.55 Q.00 1258.30 141.73 0.00 §600.00 0.00
* 0.352 1260.79 0.00 1261.76 469.38 1062.04 4484.42 1053.54
d 0;356 1262.10 0.00 1262.78 1030.81 1327.34 4048.68 1223.98
0.361 1262.30 0.00 1262.89 667.17 319.91 5752.84 497.26
> 0.370 1262.41 0.00 1263.28 498.31 2141.82 3796‘95 667.23
* 0.450 1266.51 0.00 1267.26 856.75 . 219.49 5673.59 6.92
* 0.490 1269.20 0.00 1270.15 862.35 992.70 2809.05 2098.25
0.580 1272.93 0.00 1274.54 499.68 117.33 5327.51 455.16
o 0.610 1275.09 0.00 1276.76 495.03 43.00 4899.00 958.00
* 0.650 1277.46 0.00 1277.95 878.91 219.41 5152.53 528.05
> 0.710 1278.85 0.00 313.49 6.29 5755.09 138.62

1280.74

Encroach. Left

Requested Station

Left
Bank
Station
(£r)

200.00
0.00
0.00
0.00

1000.00
1000.00
1000.00
1090.00
1200.00
1508.57
1435.97
1226.00
219%0.00
2869.65
2670.00
2407.30
2320.00

2340.00

Right
Bank
Station
(£t)
STCHR

78.00
86.00
93.00
293.00
95.00
. 73.00
73.00
1203.00
1162.00
1162.00
1247.00
1339.00
1626.41
1663.97
1327.00

2625.00

2910.55

2740.00
2470.00
2460.00

2448.00

Right
Encroach.
Station
(ft)
STENCR

0.00

0.00
2898.97
.00
0.00
3290.00
0.00
¢.00
0.00

0.00
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PROJECT TITLE : ECHO CANYON LOMR .

PROJECT NUMBER : AZ02079 ) 9/13/2004
Cross- Computed W.S. Elev Energy Water Left Channel Right Encroach. Left Left Right Right
Section W. S. Diff per Gradient Surface Overbank Flow Overbank Target Encroach. Bank Bank Encroach.
Number Elevation Know/Comp Elevation Top Width Flow Flow Requested Station Station Station Station
(££ MSL) (ft) (£t MSL) (ft) {cfs) {cfs) {cfs) (fr) (ft) (ft) (ft)
SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR
‘ ' T T e e e |
* 0.750 1282.55 0.00 1283.53 898.95 1734.59 3860.37 305.04 -0.00 0.00 2537.37 2595.00 0.00 |
* 0.790 1284.30 0.00 1284.76 ‘559.75 1421.24 4358.07 120.69 0.00 0.00 2970.26 - . 3074.46 0.00
0.530 1284.98 0.00 1285;84 T 759.54 656.69 4995.23 248.08 0.00 0.00 2060.00 2146.90 0.00
0.860 1286.02 0.00 1286.68 367.84 1i4.59 5773?37 12.04 .00 0.00 2790.00 29§0.00 0.00
* 0.900 1287.22 0.00 ‘ 1288.93 251.12 32.29 5830.57 37.14 0.00 0.00 2540.00 2660.00 0.00
* 0.960 1291.02 0.00 1292.28 272.69 30.97 5839.97 29.06 1395.00 1485.00 2409.50 2510.00 2880.00
1.000 1292.93 0.00 1293.72 605.37 44.04 5813.01 42.95 0.00 0.00 2183.60 2305.00 0.00
©1.004 1253.08 0.00 1293.88 778.69 252.02 5574.20 bj.vs -73.34 2244.41 2244.41 2317.75 2317.75
1.030 1293.33 0.00 1293.88 612.05 327.98 5370.01 202.01 :88.01 2274.70 2274.70 2362.71 2362.71
* 1.060 1294.49 0.00 1297.16 186.32 158.31 5741.20 0.49 0.00 0.00 2215.00 2278.14 0.00
* 1.110 1298.35 0.00 1299.29 617.41 1156.52 ‘4026.44 ' 717.04 0.00 0.00 2060.00 2169.52 0.00
1.160 1299.94 0.00 1300.55 273.31 0.00 5783.34 116.68 0.00 0.00 2090.00 2200.00 0.00
©1.210 1301.65 0.00 1302.77 299.35 0.00 5316.31 583.69 0.00 0.00 2069.85 2192.27 0.00
1.240 1302.43 0.00 1303.81 343.08 0.00 5368.58 531.42 0.00 0.00 1560.56 1641.73 .0.00
1.290 1304.19 0.00 1305:.56 470.18 0.00 4925.51 974.49 0.00 0.00 1406.10 1478.73 0.00
1.380 1307.49 6.00 1308.59 278.25 21.89 5842.88 35.22 0.00 0.00 1924.18 2017.27 ¢.00
* 1.400 1308.79 0.00 1309.07 714.60 1690.98 2540.61 668.41 40.00 2070.00 2068.02 2111.98 2110.00
* 1.410 1307.96 0.00 1309.16 346.76 1227.10 3590.53 82.57 40.00 2120.00 2121.17 2157.40 2160;00
1.430 1309.26 0.00 1309.96  -310.65 1133.60 3766.39 0.00 0.00 0.00 1573.75 1653.90 0.00
1.4%0 1310.25 0.00 1310.60 368.98 140.04 3927.30 832.66 0.00 0.00 1158.09 1299.57 0.00
* 1.549 1311.78 0.00 1313.57 173.18 0.00 4781.67 118.33 0.00 0.00 1i10.56 1317.04 0.00

* 1.600 1314.59 0.00 1315.48 135.40 0.00 4900.00 0.00 0.00 0.00 1168.90 1365.27 0.00
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PROJECT NUMBER : AZ02079 $/13/2004
Cross- Computed W.S. Elev Enexrgy Water Left Channel Right Encroach. Left Left Right Right
Section W. S. Diff per Gradient Surface Overbank Flow Overbank Target Encroach. Bank Bank Encroach.
Numbexr Elevation Know/Comp Elevation Top Width Flow Flow Requested Station Stacion Station Station
(ft mMsL)  (ft) (ft MSL) (ft) (cts) (cfs) (cfs) (fr) (ft) (ft) (ft)
SECNO CWSEL DIFXWS EG TOPWID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR
* 1.710 = 1317.98 0.00 1318.99 181.60 0.00 . 3422.86 177.14 0.00 0.00 1143.43 1264.00 0.00
1.860 1323.05 0.00 1323.61 290.74 - 0.00 3600.00 0.00 0.c0 0.00 1100.64 - 1520.27 0.00
2.020 1328.88 0.00 1329.50 342.58 0.00 2408.95 1191.05 0.00 0.00 1378.49 1502.97 0.00
SUMMARY PRINTOUT TABLE 150 : ECHO CANYON LOMR -
REVISED MODEL
Az02079
Cross- Channel Top of Max. Low Minimum Discharge Computed Critical Energy Enexgy Channel Cross- Index Q
Section Reach Roadway  Choxd c. s. Flow W. S. W. S. Gradient Gradient Mean Flow Section {0.01 *
Number Length Elevation Elevation Elevation Elevation Elevation Elevation Slope Velocity &Area Convey.)
(£€) {ft MsSL) (ft MsL) (£t MSL) (cEs) (£t MSL) (£t MsSL) (£t MSL) * 10,000 (£t/s) (sq ft)
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K*s VCH AREA .01K
0.000 0.00 0.00 0.00 1242.90 6600.00 1246.90 1246.06 ‘1247.78 56.72 7.54 874.86 876.37
* 0.003 18.00 0.00 0.00 1236.60 6600.00 1247.77 1240.00 1247.87 1.69 2.48 2658.60 5083.41
0.026 118.00 0.00 0.00 1236.60 6600.00 1247.81 1239.79 1247.89 0.99 2.20 3006.76 6617.35
0.049 125.00 0.00 0.00 1236.00 6600.00 1247.84 1239.56 1247.90 0.72 1.85 3560.91 7793.886
0.081 167.00 0.00 0.00 1236.10 6600.00 1247.87 1239.36 1247.91 0.53 1.62 4073.94 9062.14
0.117 191.00 0.00 0.00 1236.10 6600.00 1247.89 1239.21 1247.92 0.39 1.41 4692.60 10518.71
0.139 115.00 0.00 0.00 1236.40 6600.00 1247.89 1239.80 1247.93 0.54 1.57 4197.52 8964.56
* 0.172 174.00 0.00 0.00 1236.70 6600.00 1247.87 1240.20 1247.96 1.2% 2.36 2801.65 5816.08
> 0.178 30.00 0.00 0.00 1237.80 6600.00 1249.07 1249.07 1250.64 40.62 10.58 785.72 1035.54
* 0.188 54.00 0.00 0.00 1239.10 6600.00 1251.01 1251.01 1252.31 36.17 9.82 858.01 1097.48
0.190 10.00 1251.40 1248.10 1239.20 6600.00 1252.24 0.00 1252.95 20.70 7.65 1125.39 1450.54
* 0.206 87.00 0.00 0.00 1241.30 6600.00 1252.75 1250.63 1253.10 9.72 5.45 1452.26 2117.13
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Channel
Mean Flow Section
Velocity Area

(ft/s}

VCH

PROJECT NUMBER : AZ02079 9/13/72004
Cross- Channel Top of Max. Low Minimum Discharge Computed Critical Energy Energy
Section Reach Roadway  Chord C. Ss. Flow W. S. W. S. Gradient Gradient
Number Length Elevation Elevation Elevation Elevation Elevation Elevation Slope
(fr) (ft MSL) (£t MSL) (ft MSL) (cfs) {ft MsL) (£t MSL) (ft MSL} * 10,000
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K*s
* 0.238 168.00 0.00 0.00 1243.10 6600.00 - 1252.81  1251.25 1253.45 21.31
* 0.240 11.00 0.00 0.00 1243.20 6600.00 1254.00 1254.00 1255.54 44.87
* 0.246 32.00 0.00 0.00 1243.60 6600.00 1254.63 1254.63 1256.07 43.67
* 0.248 11.00 1255.40 1252.10 1243.60 6600.00 1256.07 0.00 1256.58 15.00
0.268 102.00 0.00 4.00 1245.50 6600.00 1256.22 1254.40 1256.73 14.70
0.289 115.00 - 1260.60 1260.60 1246.90 6600.00 1256.27 1255.07 1257.07 19.77
0.291 10.00 1260.50 1260.60 1246.95 6600.00 1256.49 1254.76 1257.13 16.40
o 0.307 81.00 0.00 0.00 1248.00 6600.00 1256.39 1255.37 1257.52 42.91
0.320 75.00 0.00 0.00 1248.70 6600.00 1256.54 . 1255.64  1257.93 45.56
> V 0.322 25.00 0.00 0.00 1248.90 6600.00 1257.43 - 1254.;4 1258.07 18.31
0;344 110.00 0.00 0.00 1249.54 6600.00 1257.55 1254.61 1258.30 18.11
* . 0.352 40.00 0.00 0.00 1256.52 6600.00 1260.79 1260.79 1261.76 82.52
* 0.356 25.00 0.00 0.00 1256.00 6600.00 1262.10 1262.10 1262.78 52.83
‘ 0.361 20.00 0.00 0.00 1256.60 6600.00 1262.30 1261.70 1262.89 38.59
* 0.370 30.00 0.06 0.00 1257.64 6600.00 1262.41 1262.41 1263.28 13.40
* 0.450 420.00 0.00 0.00 1263.53 5900.00 1266;51 1266.51 1267.26 157.92
Lo* 0.490 230.00 0.00 0.00 1261.73 '5900.00 1269.20 1269.20 1270.15 82.31
0.580 450.00 0.00 0.00 1262.70 5900.00 1272.93 1272.49 1274.54 97.94
* 0.610 180.00 0.00 0.00 1264.85 5900.00 1275.09 1275.09 1276.76 120.21
* 0.550. 200.00 ¢.00 0.00 1267.31 5900.00 1277.46 1275.1% 1277.95 36.25
* 0.710 295.00 0.00 0.00 1269.80 5900.00 1278.85 1278.83 1280.74 178.97
* 0.750 230.00 0.00 0.00 1272.95 5900.00 1282.55 1282.23 1283.53 86.27

7.11

10.76 -

10.74

11.10

10.70

11.35

5.98

11.16

Cross-

{sq ft)

1052.29
762.78
781.53

1209.43

1198.69
981.17

1669.56
774.68
696.77

1023.62
945.70
942.95

1292.92

1190.62
987.08

1001.52

1659.01
969.58

1089.52

1800.99

651.63

1734.69

Index Q
(0.01 *
Convey.)

1429.57
985.25
998.73

1703.84

1721.39

1484.41

1629.53

1007.49
977.79

1542.52

1550.71

726.54
908.06

1062.45

1802.74
469.50
§50.31
596.18
538.11
980.00
441.02

635.20
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1284.76
1285.84
1286.68
1288.93
1292.28
1293.72
1293.88
1293.88
1297.16
1299.29
1300.95

1302.77

© 1303.81

1305.56

1308.59

13098.07

1309.16
1309.96
1310.60
1313.57

1315.48

PROJECT NUMBER : AZ02079 9/1372004
Cros;— Channel Top of Low Minimum Discharge Computed Critical Energy
Section Reach Roadway Cc. s. Flow W. S. w. S.
Number Length Elevation Elevation Elevation
(fr) (£t MSL) (ft MSL) (ft MSL) {cfs) (ft MSL) {ft MSL)
SECNO XLCH ELTRD ELMIN CWSEL CRIWS,
0.790 230.00 0.00 .00 1272.95 5900.00 1284.30 1282.18
0.830 220.00 0.00 .00 1274;89' 5900.00 1284.98 1283.57
0.860 180.00 0.00 .00 1275.03 5900.00 1286.02 1283.12
0.900 - 235.00 0.00 .00 1277.26 5900.00 1287.22 1286.92
0.960 300.00 0.00 .00 1278.52 5900.00 1291.02 1289.07
1.000 230.06 0.00 .00 1280.94 5900.00 1292.93 1289.34
T 1.004 40.00 0.00 .00 1281.40 5900.00 1293.08 1288.45
1.030 118.00 1290.14 .00 1281.40 5900.00 1293.33 : 0.00
1.060 190.00 0.00 .00 1285.24 5900.00 1294.49  1294.49
1.110 230.00 0.00 .00 1287.07 5900.00 1298.35 1297.62
1.160 2506.00 0.00 .00 1288.80 5900.00 1299.54 1297.54
1.210 260.00 0.00 .00 1291.10 5900.00 1301.65 1300.22
1.240 130.00 0.00 .00 1291.77 5900.00 1302.43 1301.03
1.2%90 240.00 0.00 v .00 1292.90 5900.00 1304.19 1303.59
1.380 465.00 0.00 .00 1296.35 5900.00 1307.49 1304.71
1.400 110.00 0.00 .90 1296.95 4900.00 1308.79 1307.59
1.410 80.00 1305.89 .00 1297.53 4900.00 1307.96 1307.96
1.430 242.56 0.00 .00 1300.00 4900.00 1309.26 1308.26
1.490 312.32 0.00 .00 1304.00 4%00.00 1310.25 1308.17
1.540 197.89 0.00 .00 1306.00 4%00.00 1311.79 1311.79
1.600 271.35 ¢.00 .00 1308.00 4900.00 1314.59 1313.02
1.710 705.17 0.00 .00 1312.00 3600.00 1317.98 1317.35

1318.99

Energy
Gradient Gradient
Elevation Elevation Elevation Slope
(£t MSL)
EG

* 10,000
10K*s

38.05
55.18

39.76

169.03

81.41
48.75
31.93

22.34

167.53

62.54

64.43

73.54

77.47

82.27

58.13

14.76

51.17

26.68

16.22

199.49

40.11

58.60

Channel
Mean Flow Section
Velocity Area

(ft/s)

Index Q
(0.01 *
Convey.)

.01K

10.55
9.04

7.20

5.71
10.11
7.50
5.21
10.86
7.58

8.22

956.51

794.23

935.66

453.80

653.92

845.05

1044.12

1248.24

455.83

746.05

735.03

688.02

670.31

650.49

773.83

1275.33

685.01

948.61

1216.73

346.93

773.65

470.26
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PROJECT NUMBER : AZ02079 9/13/2004
Cross- Channel Top of ﬁax. Low Minimum Discharge Computed Critical Enerxgy Enexgy
Section = Reach Roadway Chord C. s. Flow W. S. W. S. Gradient Gradient
Number Length Elevation Elevation Elevation Elevation Elevation Elevation Slope
(ft) (fr MsL) (ft MSL) (ft MSL) (cfs) (ft MsL) (ft MSL) (ft MSL) * 10,000
SECNO XLCH ELTRD ELLC ELMIN Le] CWSEL CRIWS EG 10K*S
1.860 685.32 0.00 0.00 1320.00 3600.00 1323.05 1322.58 1323.61 74.86
2.020 684.84 0.00 0.00 1324.00 3600.00 1328.88 1328.59  1329.50 95.81
SUMMARY PRINTOUT TABLE 150 : ECHO CANYON LOMR
REVISED MODEL
Az202079
Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Watex Channel
Section PFlow W. S. Diff per Diff per Diff per Surface Reach
Numbex Elevation Profile Section  Know/Comp Top Width Length
{cfs) (ft MsL) (ft) o () {fr) (£t} (fr)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XI.CH’
0.000 6600.00  1246.90 0.00 0.00 0.00 240.44 0.0¢
* 0.003 6600.00 1247.77 0.00 0.87 0.00 273.85 18.00
0.026 6600.00 1247.81 0.00 0.04 0.00 318.25 118.00
0.049 6600.00  1247.84 0.00 0.03 0.00 380.97 125.00
0.081 6600.00 1247.87 0.00 0.02 0.00 425.60 167.00
0.117 6600.00 1247.89 0.00 0.02 0.00 484.93 191.00
0.139 6600.00  1247.89 ¢.00 0.00 0.00 466.94 115.00
> 0.172 6600.00 1247.37 0.00 ~0.02 0.00 302.83 174.00
* 0.178 6600.00 124%.07 0.00 1.20 0.00 289.87 30.00
d 0.188 6600.00 1251.01 0.00 1.94 0.00 309.72 54.00
0.190 6600.00 1252.24 0.00 1.23 0.00 316.44 10.00
* 0.206 6600.00 1252.75 0.00 0.51 0.00 294.40 87.00
* 0.238 6600.00 1252.81 0.00 0.06 6.00 232.49 168.00

Channel

Cross-

Mean Flow Section
Velocity Area

(ft/s)
VCH

{sq ft)

Index Q
(0.01 *
Convey.)

5.

7.

97

18 .

602.83

626.12

416.08

367.79
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Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow - W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section Know/Comp Top Width Length
(cfs) {ft MsL) (ft) (£t) (fr) {£r) (ft)
SECNO o CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
> 0.240 6600.00 1254.00 0.00 1.19 0.00 241.99 11.00
* 0.246 6600.00 1254.63 0.00 0.63 0.00 232.49 -32.00
* 0.248 6600.00 1256.07 _ 0.00 1.44 0.00 257.64 11;00
0.268 6600.00 1256.22 ‘ 0.00 0.14 0.00 252.31 102.00
0.289 6600.00 1256.27 0.00 0.06 0.00 203.27 115.00
0.292 6600.00 1256.49 0.00 0.22 0.00 212.91 10.00
bl 0.307 6600.00 1256.39 4.00 ~0.10 » 0.00 175.71 81.00
0.320  6600.00 1256.54 0.00 0.15 0.00  145.32 75.00
* 0.322 6600.00 1257.43 0.00 0.89 0.00 150.39 25.00
0.344 6600.00 1257.55 0.00 0.12 0.00 141.73 110.00
d 0.352 6600.00 1260.79 0.00 3.24 0.00 469.38 40.00 -
* 0.356 6600.00 1262.10 0.00 1.31 0.00 1030.81 25.00
0.361 6600.00 1262.30 0.00 0.20 0.00 667.17 20.00
> 0.37¢ 6600.00 1262.41 0.00 : 0.11 0.00 498.31 30.00
* 0.450 5900.00 1266.51 0.00 4.11 0.00 856.75 420.00
* 0.490 5900.00 1269.20 0.00 2.68 0.00 862.35 230.00
0.580 5900.00 1272.93 0.00 3.74 0.00 499.68 450.00
> 0.610 5900.00 1275.09 0.00 2.16 0.00 495.03 180.00
* 0.650 5900.00 1277.46 0.00‘ 2.37 0.00 878.9} 200.00
> 0.710 5900.00 1278.85 0.00 1.38 0.00 313.49 295.00
> 0.750 5900.00 1282.55 . 0.00 3.70 0.00 898.95 230.00

* 0.790 5%00.00 1284.30 0.00 1.75 0.00 759.75 230.00
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PROJECT NUMBER : AZ02079 - 9/13/2004
Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Nunber Elevation Profile Section Know/Comp Top Width Length
(cfs) (ft MsL) (ft) (ft) (fr) {£t) (fr)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
0.830 5900.00 1284.98 0.00 0.68 0.00 759.54 220.00
0.860 5900.00 1286.02 0.00 1.04 0.00 367.84 180.00
* 0.900 5900.00 1287.22 0700 1.20 0.00 251.12 235.00
* 0.960 5%00.00 1291.02 0.00 3.80 0.00 272.69 300.00
1.000 5200.00 1292.93 0.00 1.91 0.00 605.37 230.00
1.004 5900.00 1293.08 0.00 0.15 0.00 778.69 40.00
1.030 5900.00 1223.33 0.00 0.25 0.00 612.05 118.00
* 1.060  5900.00  1294.49 0.00 1.16 0.00 186.32 190.00
* 1.110 5%00.00 1298.35 0.00 3.86 0.00 617.41 230.00
1.160 5900.00 1299.94 0.00 1.59 0.00 273.31 250.00
1.210 5900.00 1301.65 0.00 1.71 0.00 299.35 260.00
1.240 5900.00 1302.43 0.00 0.77 0.00 343.08 130.00
1.290 5900.00 1304.19 0.00 1.77 0.00 470.18 240.090
1.380 5900.00 1307.49 0.00 3.30 0.00 278.25 465.00
> 1.400 4900.00 1308.79 0.00 1.29 0.00 714.60 110.00
* 1.410 4900.00 1307.96 0.00 -0.82 0.00 346.76 80.00
1.430 4900.00 1309.26 0.00 1.30 0.00 310.65 242.56
1.49%0 4900.00 1310.25 0.00 0.98 0.00 368.98 312.32
* 1.540 4900.00 1311.79 . 0.00 1.54 0.00 173.18 197.89
* 1.600 4900.00° 1314.59 0.00 2.80 0.00 135.40 271.35
> 1.710 3600.00 1317.98 0.00 3.39 - 0.00 181.60 705.17
1.860 3600.00 1323.05 0.00 5.07 0.00  2%0.74 685.32
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Cross— Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow - W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section Know/Comp Top Width Length
(cts) (fe MsL) (ft) (££) (f) (ft) (ft)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
2.020 3s500.00 1328.88 0.00 5.82 0.00 342.58 684.84

SUMMARY 'OF WARNING AND STATUS MESSAGES :

Section 0.003, profile 1, conveyance change outside acceptable range.
Section 0.172, profile 1, conveyance change outside acceptable range.

Section 0.178, profile 1, critical depth assumed.

Section 0.178, profile 1, minimm specific energy.

Section 0.188, profile 1, critical depth assumed.

Section 0.188, profile 1, minimum specific energy. ’
Section 0.206, profile 1, conveyance change outside acceptable range.
Section 0.238, profile 1, conveyance change outside acceptable range.
Section 0.24, profile 1, critical depth assumed. »
Section 0.24, profile 1, minimum specific energy.

Section 0.246, profile 1, critical depth assumed.

Section 0.246, profile 1, minimum specific energy.

Section 0.248, profile 1, hydraulic jump downstream.

Section 0.248, profile 1, conveyance change outside acceptable range.
Section 0.307, profile 1, conveyance change outside acceptable range.
Section 0.322, profile 1, conveyance change outside acceptable range.
Section 0.352, profile 1, critical depth assumed.

Section'0.352, profile‘l, minimum specific energy.

Section 0.356, profile 1, critical depth assumed.

Section 0.356, profile 1, minimum specific energy.
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Section 0.37, profile 1, critical depth assumed./

Section 0.37, profile 1, minimum specific energy.

Section 0.45, profile 1, critical depth assumed.

Sect}on 0.45, profile 1, minimum specific energy.

Section 0.49, profile 1, critical depth assumed.

Section 0.49, profile 1, minimum specific enerxgy.

Section 0.61, profile 1, critical depth assumed. . R

Section 0.61, profile 1, minimum specific energy.

Section 0.65, profile 1, conveyance change outside acceptable range. .

Section 0.71, profile 1, conveyance change outside acceptable range.
Section 0.75, profile 1, conveyance change outside acceptable range.
Section 0.79, profile 1, conveyance change outside acceptable range.

Section 0.9, profile 1, conveyance change outside acceptable range. |

Section 0.96, profile 1, conveyance change outside acceptable range.

Section 1.06, profile.1 critical depth assumed.

Section 1.06, profile 1, minimum specific enexgy.

conveyance change outside acceptable range.

Section 1.11, profile 1

Section 1.4, profile 1, conveyance change outside acceptable range.

Section 1.41, profile 1, critical depth assumed.
Section 1.41, profile 1, probable minimum specific energy.

Section 1.41, profile 1, 20 trials attempted to balance water surface
elevation.

Section 1.54, profile 1, critical depth assumed.
Section 1.54, profile 1, minimum specific energy.

Section 1.6, profile 1, conveyance change outside acceptable range.

Section 1.71, profile 1, conveyance change outside acceptable range.
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45 Warning and status message(s) generated

END OF OUTPUT




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE
PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ02079 9/14/2004

BOSS RMS for AutoCAD (tm)

Copyright © 2000 BOSS Intexnational
All Rights Reserved

Version : 2000

PROGRAM ORIGIN :

BOSS RMS for AutoCAD HEC-2 Analysis uses the standarxd 4.6.2 version
of the U.S. Army Corps of Engineers Hydrologic Engineering Center
HEC-2 Program for water-surface profile computations. This HEC-2
program was released on September 1990, last updated on August 1991.

DISCLAIMER :

BOSS RMS for AutoCAD is a complex program which requires engineering
expertise to use correctly. BOSS Internmational assumes absolutely no
responsibility for the correct use of this program. All results obtained
should be carefully examined by an experienced professional engineer to
determine if they are reasonable and accurate.

Although BOSS Intermational has endeavored to make BOSS RMS for AutoCAD
error free, the program is not and cannot be certified as infallible.
Therefore, BOSS International makes no warranty, either implicit or
explicit, as to the correct performance or accuracy of this software.

In no event shall BOSS International be liable to anyone for special,
collateral, incidental, ox co tial d in ¢ tion with or
arising out of purchase or use of this software. Thesole and exclusive
liability to BOSS International, regardless of the form of action, shall
not exceed the purchase price of this software.

~

PROJECT DESCRIPTION :

PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ02079

DESCRIPTION + REVISED MODEL
ENGINEER : LARRY SIBALA, P.E.
DATE OF RUN T 9/14/2004

TIME OF RUN : 0:41 am

1
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PROJECT TITLE : ECHO CANYON LOMR

PROJECT NUMBER : AZ02079 9/14/2004
T1 1202079
72 ECHO CANYON LOMR
T3 REVISED MODEL B
T4 COMBINATION MODEL TO INCLUDE PREVIOUS STUDY DOWNSTREAM TO MAKE ONE
T4 CONTINUOUS RUN UPSTREAM TO INCLUDE PARADISE VALLEY !
T4 FLOODWAY RUN
JOB PARAMETERS :
J1 ICHECK N9 NINV IDIR STRT METRIC  HVINS Q WSEL FQ

2 , 6600 1246.9
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
1 -1 -1 -6

USER-DEFINED SUMMARY TABLES (J3) : ¢

150 110 200
REQUESTED CROSS-SECTION PRINTOUTS (J5) :

-10 -10
FRICTION LOSS EQUATION OPTION {(J6) :

J6 IHLEQ ICOoPY SUBDIV STRTDS RMILE
1 0
NC 0.035 0.035 - 0.035 0.1 0.3
X1 0 5 0 264
GR 1250 ] 1243 - 19 1242.9 119 1243 222 1249.1 264
ET 7.1 4.2 278.06
X1 0.003 6 0 . 282 20 24 18
GR 1250.2 0 1237.5 22 1236.6 119 1237.3 224 1237.2 244
GR 1249 282
NC 0.03 0.03 0.03 0.1 0.3

ET 7.1 31.63 - 349.9
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X1 0.026 5 0 364 177 68 118
GR 1255 ] 1236.6 81 1237 210 1237.2
ET 7.1 18.92
X1 0.049 6 0 429 130 150 125
GR 1252.5 0 1236 67 1237 80 1237.1
GR 1253.1 429
ET 7.1 9.54
X1 0.081 7 9 459 184 150 167
GR 1250 0 1236.1 62 1237 80 1237.2
GR 1237.1 388 1253.3 459
ET 7.1 17.09
X1 0.117 6 0 525 248 140 191
GR 1252 [} 1236.1 &6 1237.3 91 1237.1
GR 1253 525
ET 7.1 30.02

- X1 0.139 . [ 0 522 234 13 115
GR 1252.5 0 1236.4 105 1237.9 140 1237.5
GR  1253.1 522 K
NH 3 0.035 52 0.03 278 .035 343
ET 7.1 17.32
X1 0.172 7 [ 343 263 60 174
GR 1253.3 ] 1237 52 1236.7 71 1237.3
GR 1237.3 278 1253.6 343
NH 3 0.035 47 0.016 62 .035 322
ET 7.1 12.82
X1 0.178 7 0 92 33 245 30
GR 1253.3 0 1237.8 47 1237.8 62 1247.3
GR 1248.9 302 1253.9 322
NC 0.3 0.5
NH S 0.035 48 0.016 61 .035 87
NH 335
ET 7.1 7.23
X1 0.188 7 0 87 51 55 54
X3 10
GR 1253.3 0 1246.6 20 1239.1 48 1239.1
GR 1248.6 303 1254.3 335
NH 5 0.035 147 0.016 160 .035 185
NH 432
ET 7.1 104.37
SB 1.25 1.56 2.6 ] 13 0.1 360
X1 0.19 10 100 185 10 10 10
x2 1 1248.1 1251.4
x3 10
BT -10 43 1255 63 1254 1254

3

315

399.92

209

435.17

148

502.04

271

497

435

320.16

80

420.05

1253.2
90

1252.1

1237

1237.1

1237.4

1237.7

1237.4

1247.9
303

1250.9
1250.9

400
1239.2

1251.4
1253.5

364

340

455

448

186

201

0.025

87

0.035

1239.1

1253.5
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BT 100 1253.2 1253.2 120 1251.4 1248.1
BT 180 1251.4 1248.1 185 1251.4 1251.4
BT 432 1254.3 1254.3
GR 1255 43 1254 63 1253.5 . 90 1253.2
GR  1239.2 147 1239.2 160 1251.4 185 1248.6
NC 0.1 0.3
NH 6 0.035 136 0.016 150 0.035 171
NH 398 0.03 445
ET 7.1 98.23
x1 0.206 11 100 171 87 87 87
GR 1256 41 1255 66 1254 80 1252.6
GR  1241.5 150 1248.1 171 1248.4 272 1249.1
GR = 1255.4 445
NH s 0.035 47 0.016 60 0.035 78
NH 267 ’
ET 7.1 9.52
X1 0.238 7 0 78 173 168 168
GR  1255.2 0 1243.1 47 1243.5 60 1248.8
GR  1249.2 220 1257 267 .

NH 5 0.035 48 0.016 62 0.035 86
NH 264 -

ET 7.1 10.56
X1 0.24 7 0 86 . 10 12 11
GR 1257 0 1243.2 48 1243.3 62 1251.9
GR  1252.7 248 1257.4 264

NC 0.3 0.5

NH 5 0.035 54 0.016 68 0.035 93
NH 276

ET 7.1 25.94
X1 0.246 8 0 93 34 33 32
X3 10

GR- -1257.8 ¢} 1254.66 26 1243.62 54 1243.6
GR  1252.1 173 1252.6 247 1257.69 276

NH 6 0.035 253 0.016 267 0.035 293
NH 471 0.03 540

ET 7.1 205.2
SB 1.25 1.56 2.6 0 14 0.1 329
X1 0.248 13 200 293 11 12 11
X2 1 1252.1 1255.4

X3 10

BT -13 70 1260 1260 79 1259 1259
BT 200 1257.1 1257.1 226 1255.4 1252.1
BT 267 1255.4 1252.1 287 1255.4 1252.1
BT 320 1252 1252 445 1252.5 1252.5
BT 540 1259 1259

GR 1260 70 1259. 79 1258.9 185 1257.1
GR  1243.6 253 1243.66 267 1252.1 290 1255.4

-4

147
400

100
400

392.06
100
383

0.03

241.35

78

252.3

86

148.37

1252.1
68

372.07
2.5

1252.1
185
253
293
471

200
293

1251.4
1248.6

1249.2
1254.3

383

1241.3
1255.1

220

1248.4

248

1252.6

. 247

1252.1
1253.6

445
1243.6

1252.
1258.
1255.
1255,
1257.

~N B0

1252.1
1252

1248.1
1248.6

117
432

0.035

136
398

0.035

160

0.035

172

0.035

93

0.035

1243.6

1258.9
1252.1
1255.4
1257.7

226
320
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PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : Az02079 9/14/2004

GR 1252.5 445 1257.7 471 1259 540

NC 0.1 0.3

NH [3 0:035 58 0.016 76 0.035 95
NH 273 0.03 358

ET 7.1 13.56
X1 0.268 8 0 95 126 95 102
GR 1259.5 0 1245.5 58 1245.6 76 1251.84
GR 1257.9 273 1258 290 1259 358

NC 0.3 0.5

NH 5 0.035 37 0.016 60 0.035 73
NH 242

ET . 7.1 21.72
X1 0.289 16 0 73 125 112 115
BT -16 0 1260.6 1260.6 20 1261.2 1257.3
BT . 60 1262.6 1258.7 73 1263 1259.1
BT 81 1263 1251.8 82.3 1263 1251.8
BT 158 1263 1259.1 159 1263 1251.9
BT 161 1263 1259.1 214 1261.4 1257.5
BT 242 1260.6 1260.6 to

GR 1260.6 [} 1257.3 20 1247.2 37 1246.9
GR 1251.8 80 1251.8 81 1251.8 82.3 1251.8
GR  1251.9 159 1251.9 160.3 1251.9 161 -1252.5
GR 1260.6 242

NH 5 0.03s 36 0.016 60 0.035 73
NH 232 :

ET 7.1 9.15
X1 0.291 16 0 73 10 12 10
BT -16 [} 1260.6 1260.6 8 1260.84 1256.9
BT 60 1262.4 1258.5 73 1262.8 1258.9
BT 79 1262.97 1251.85 80.3 1262.97 1251.85
BT 157 1263..01 1259.11 158 1263.01 1251.9
BT 160 1263.01 1259.11 209 1261.39 1257.8
BT 232 1260.5 1260.5 .

GR 1260.6 0 1256.9 8 1247.23 36 1246.95
GR 1251.8 78 1251.85 79 1251.85 80.3 1251.85
GR 1251.9 158 1251.9 159.33 1251.9 160 1252.4
GR 1260.5 232

NC 0.035 6.035 - 0.03 0.1 0.3

NH 6 0.035 1036 0.0le 1057 0.035 1067
NH 1203 0.03 1260

ET 7.1 1000
X1 0.307 7 1000 1203 79 80 81
GR 1259.9 1000 1248 1036 1248 1057 1252.24
GR 1258.9 1203 1259 1260
. NH 6 0.035 1024 0.016 1057 0.035 1065
NH 1162 0.03 1206

ET 7.1 1000

5

170.37

95

155.03

37
80
83
160.3

228

60
83
214

150

36

78

81
159.33
224

60

81
209

1203

1067

1150

1252.9
214

1261.8
1263
1263
1263
1261

1251.8
1251.9
1257.3

209

1261.7
1262.97
1262.97
1263.01
1260.596

1251.8
1251.85
1257.1

1160

1252.44

1143

0.035

252

0.035

1257.9
1259.1
1259.1
1251.9
1257.3

73
158
228

0.035

1257.8
1259.07
1259.07

1251.9

1257.1

73
157
224

0.035

1160

0.035
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PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ0207% 9/14/2004
X1 0.32 7 1000 1162 70 40 75
GR 1259.8 1000 1248.7 1034 1249 1057 1252'1,
GR 1259 1162 1259.3 1206
NH 2 0.035 1162 0.03 1210
ET 7.1 1000
X1 0.322 [ 1000 1162 , 25 30 25
GR 1259.8 1000 1248.9 1033 1249.1 1057 1249.9
GR 1259.3 1210 g
NH 3 0.035 1134 0.03 1233 0.035 1260
ET 7.1 1090
‘X1 0.344 8 1090 1247 100 70 110
GR 1260 1060 1259.5 1090 1258.3 1100 1249.54
GR 1259.1 1247 1260 1250 1261 1260
NC -1 0.3
NH 1 0.035 1495
ET ) 7.1 1190
pad 0.352 [ 1200 1339 20 40 40
GR 1260.4 1000 1258.75 1200 1257.4 1222 1256.52
GR 1261.4 1495 :
NC 0.035 0.035 0.035 0.1 0.3 :
ET 7.1 1301.78
X1 0.356 17 1508.57 1626.41 20 24 25
GR 1264 1000 1264 1088.28 1262 1142.09 1260
GR 1256 1602.37 1256 1609.85 1258 1619.18 1260
GR 1262 2136.35 1264 2509.71 1264 2857.36 1262
GR 1264 2939.43 1264 3070.52
NC 0.03 0.03 0.035
ET 7.1 1400
X1 0.362 22 1435.97 1663.97 20 30 20
x3 0 1400 1264 1687 1264
GR 1264 1007.01 1264 1076.39 1260.8 1435.97 1258.3
GR 1256.6 1543.97 1256.64 1576.97 1257.75 1610.97 1259.4
GR 1261.1 1707.97 1261.37 1760.97 1261.44 1796.97 1262
GR 1264 2898.97 1262 2922.47 1262 2930.92 1264
GR 1264 3117.88 1264 3159.85
NC 0.016 0.016 0.016
ET 7.1 1135
Centerline of Stanford Rd.
Centerline of Stanford Rd4.
x1 0.37 16 1226 1327 80 45 30
GR 1268 360.93 1268 363.16 1266 636.74 1264
GR 1260.2 1173 1258.8 1226 1257.64 1267 1258.03
GR 1261.7 . 1384 1262.73 1483 1262.83 1517 1264
GR 1266 2472.04

6

1065

1162

1137

1247

1134

1349

1263

1840

1508.57
1626.41
2909.62

1687

1495.97
1625.97
1846.69
2949.83

1405

883.72
1300
1865.16

1252

1259.04

1249.87

1257.67

1258
1262
1262

1257.82
1261.35
1264
1264

1262
1259.07
1266

1143

1162

1233

1339

1554.97
1960.76
2921.07

1509.97
1663.97
2438.19

3096.6

971.55
1327
2330.94
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PROJECT TITLE : ECHO CANYON LOMR

PROJECT NUMBER : Az02079 9/14/2004

NC 0.1 0.1 0.04 0.1 0.3
oT 2 5500 5900
ET 7.1 2165 252¢
X1 0.45 14 2190 2525 170 540 420
X3. 0 . 2165 1269 2520 1269
GR 1270 1000 1268 1130 1270 1500 1270 1565 1268 1760
GR 1266 1840 1266 2190 1264 2290 1263.53 2425 1265.38 2525
GR  1266.1 2625 1268 2860 1270 . 2980 1272 3065
NC 0.1 0.1 0.04 0.1 0.3 .
‘ET 7.1 2805 3055
X1 0.49 26 2869.65 2910.55 230 210 230
X3 0 2805 - 1277 3055 1277
GR 1289 1000 1278 1405.5 1276 1533.99 1274 1556.43 1272 2095.1 ’ w
GR 1270 2267.36 1268 2633.05 1266.75 2869.65 1261.73 2884.38 1261.73 2901.75 ‘
GR 1265.2 2910.55 1268 3223.05 1269.5 3290 1268 3326.54 1268 3373.32
GR 1270 3451.82 1272 3550.23 1274 3665.22 1276 3731.92 1278 3864.7
GR 1280 3912.11 1282 4101.51 1282 4124.95 1280 4151.05 1278 4205.19
GR 1278 4240.12
RC 0.16 0.16 0.05 0.1 0.3 s :

’ ET 7.2 s 2600 2840
X1 0.58 15 2670 2740 470 520 450
X3 4 2600 1275 2840 1275 :
GR 1282 1000 1280 1270 1278 1400 1276 1560 1276 1825
GR 1274 2130 1274 2240 1272 2645 1270 2670 1267.25 2680.5
GR 1262.7 2700.5 1263.25 2715.5 1266.65 2725.5 1268 2730 1270 2740
GR 1272 29090 1274 3020 1274 3490 1274 3515 .
NC 0.1 0.3
ET . 7.1 2407.3 2617
X1 0.61 18 2407.3 2470 270 150 180
GR 1284 1000 1282 1150 1280 1670 1278 2015 1276 2280
GR 1273.7 2407.3 1264.85 2417.9 1265.84 2432.1 1271.1 2463.7 1272 2470
GR 1274 2735 1276 2900 1276 3240 1276 3300 1278 3390
GR 1280 3500 1282 3550 1284 3620 .
NC 0.16 0.16 0.05 0.1 0.3
ET 7.1 2330 2500
X1 0.65 25 2352.2 2460 210 140 200
X3 0 ; 2330 1280 2500 1280 -
GR 1286 . 1000 1284 1045 1284 1300 1284 1485 1282 1610
GR 1280 1640 1278 1885 1276 2270 1274 2320 1271.9 2352.2
GR 1270.5 2369.4 1267.85 2376.5 1267.31 2385 1269.58 2400.2 1270 2410
GR 1272 2425 1274 2460 1276 2640 1278 2950 1278 3230
GR 1280 33s%c 1280 3450 1280 3550 1282 3570 1284 - 3600
NC 0.1 0.3
ET 7.1 2320 24438
X1 0.71 18 2340 2448 350 250 295
X3 0 2320 1283 2448 1283

GR 1288 1600 1286 1295 1284 1465 1284 1590 1282 1965
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PROJECT TITLE : ECHO CANYON LOMR

PROJECT NUMBER : AZ02079 9/14/2004
GR 1280 2060 1280 2290 1278 2340 1276 2360 1275.28 2375.5
GR  1269.8 2390.5 1270.58 2405.5 1277.49 2448 1278 2520 1280 2785
GR 1280 3105 1282 3190 1284 3420
NC 0.1 0.3
ET 7.1 2450 2595
X1 0.75 23 2537.37 2595 225 300 230
X3 0 2450 1285 2595 1285
GR 1288 1000 1288 1305 1286 1410 1286 1515 1284 1570
GR 1284 2085 1282 2110 1280 2400 1278 2460 1278.32 2537.37
GR  1277.9% 2545.87 1273.27 2553.45 1272.95 2570.55 1276.76 2577.77 1278 2595
GR 1280 2600 1282 2700 1282 2980 1284 3060 1286 3115
GR 1288 3280 1290 3340 1292 3500
NC . 0.1 0.3
ET . 7.1 2900 3200
X1 0.79 34 2970.26 3074.46 190 375 230
X3 0 2900 1294 3200 1294
GR 1290 1019.41 1288 1389.87 1288 1507.08 1290 1679.62 1290 1715.71
GR 1288 1846.84 1286 2061.65 1286 2107.86 - 1286 2218.55 1284 2646.3
GR 1282 2761.77 1280 2778.47 1280 2800.63 . 1280 2970.26 . 1280 2970.26
GR  1278.3 3015.63 1277.9 3024.13 1273.27 3031.71 1272.95 3048.81 1276.76 3056.03
GR 1280 3062.26 1282 3074.46 1284 3200.69° 1284 3260.84 1284 3310.56
GR 1286 3525.03 1288 3590.84 1290 3732.33 1292 3849.77 1294 3861.63
GR 1296 3925.36 1296 4046.79 1300 4158.14 1302 4219.52
NC 0.1 0.3
ET 7.1 1920 2180
x1 0.83 20 . 2060 2146.9 135 250 220
GR 1290 1000 . 1288 1070 1288 1255 1286 1545 1284 1765
GR 1282 2060 1280.01 2074.5 1275.69 - 2104.7 1274.89 2125 1281.48 2146.9
GR 1282 2155 1284 2185 1284 T 2290 1284 2395 1286 2440
GR 1288 2620 1290 2670 1292 2820 1294 2900 1296 2975
NC 0.1 0.3
ET 7.1 2790 2940
X1’ 0.86 27 2790 ©2920 105 290 180
x3 0 2790 1290 2940 1290
GR 1298 1000 1296 1110 1294 1140 1292 1165 1290 1220
GR 1290 1880 1288 1980 1286 2600 1284 2790 1282.03 2802.5
GR  1275.8 2822.5 1275.03 2847.5 1279.51 2867.5 1282 2910 1284 2920
GR 1286 2940 1288 3090 1288 3240 1286 3310 1286 3330
GR 1288 3370 1290 3530 1292 3620 1294 3640 1296 3710
GR 1298 3740 1300 3770
NC 0.1 0.3
ET 7.1 2460 2640
X1 0.9 26 2540 2608 330 130 235
x3 [\ 2460 1293 2640 1293
GR 1310 - 1000 1304 1075 1302 1095 1300 1155 1298 1235
GR 1296 1255 1294 1270 1292 1490 1290 2140 1288 2440
GR 1286 2540 1285.15 2552.7 1277.34 2570 1277.26 2581.9 1283.72 2608
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PROJECT TITLE : ECHO CANYON LOMR

PROJECT NUMBER : AZ02079 9/14/2004
GR 1284 2625 1286 2660 1288 2775 1288 3108 1288 3170
GR 1290 3260 1292 3330 1294 3455 1296 3480 1298 3482
GR 1300 3484 ’

NC 0.1 0.3
ET 7.1 2380 2540
X1 0.96 31 2409.5 2510 330 385 300
X3 [} 2380 1299 2540 1292 .
GR 1330 1000 1320 1070 1310 1170 1308 1150 1306 1275
GR 1304 - 1290 1302 1295 1300 1315 1298 1340 1296 1380
GR 1296 1485 1294 1605 1292 1740 1292 1785 1292 2300
GR 1290 2390 1289.88 2409.5 1278.52 2434.4 1278.65 2445.55 1287.07 2475.95
GR 1288 2490 1290 2510 1292 2720 1292 2880 1290 - 3010
GR 1290 3020 1292 3025 1294 3215 1296 3280 1298 3150
GR 1300 3400 .
NC 6.1 0.3
ET 7.1 2160 2340
X1 1 24 2183 2305 160 160 230
GR 1320 1000 1318 1015 1316 1030 1314 1060 1312 ' 1080
GR 1310 1090 1308 1115 1306 1155 : 1304 1190 1302 1200
GR 1300 1240 1298 1350 1296 1550 + 1294 1655 1292 2183
GR  1290.5 2198.85 1280.94 2229.13 1282.07 2260.9 1290.7 2287.15 1292 23058
GR 1294 2820 1296 3015 1298 3055 1300 3080

, .
NC 0.3 0.5
ET 7.1 2170 2330
x1 1.004 26 2244.41 2317.75 55 65 40
X3 [ . 2170 1295 2330 1295
GR 1320 1000 1318 1015 1316 1030 T1314 1060 1312 1080
GR 1310 1090 1308 1115 1306 1155 1304 1190 1302 1200
GR 1300 1240 1298 1350 1296 1550 1294 1655 =~ 1290.89 2244.41
GR  1282.1 2252.04 1281.69 2265.98 1281.4 2280 1282.16 2286.38 1281.84 2310.56
GR  1291.1 2317.75 1292 2340 1294 2840 1296 . 2975 1298 3030
GR 1300 3060
NC 0.3 0.5
ET 7.1 2140 2404
sc 3.013 0.4 2.5 200 6 10 119.44 11.1 1281.44 1281.4
X1 1.03 24 2274.7 2362.71 100 100 118
X2 2 1290.14
X3 0 2140 1295 2404 1295
GR 1320 1031 1318 1051 1316 1066 1314 1096 " 1312 1121
GR 1310 1131 1308 1151 1306 1186 1304 1211 1302 1231
GR 1300 1331 1258 1421 1294 1671 1294 1861 1289.6 2274.7
GR  1281.4 2296.41 1282.12 2342.33 1289 2362.71 1289 2362.71 1292 2471
GR 1294 2581 1296 2866 1298 2934 1300 3011 .
NC 0.16 0.16 0.05 0.1 0.3
ET 7.1 ) 2150 2305
X1 1.06 34 2218 2278.14 230 130 190

X3 0 2150 1297 2305 1297
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PROJECT TITLE : ECHO CANYON LOMR

PAGE 10

PROJECT NUMBER : AZ02079 9/14/2004
GR 1330 1000 1328 1023 1326 1055 1324
GR 1320 1100 1318 v 1118 1316 1130 1314
GR 1310 1265 1308 1280 1306 1290 1304
GR 1300 1675 1298 1725 1296 1940 1294
GR 1291.3 2216.36 1285.24 2223.59 . 1285.43 2256.41 1290.67
GR 1296 2310 1296 2500 1296 2600 1296
GR 1300 2790 1302 2800 1304 2840 1306
NC 0.1 0.3
ET 7.1 1900
X1 1.11 33 2060 2109.52 80 270 230
GR 1330 1000 1328 1025 1326 1040 1324
GR 1320 1155 1318 1170 1316 1180 1314
GR 1310 1295 1308 1315 1306 1345 1304
GR 1302 1540 1300 1720 1298 1725 1296
GR 1293.2 2063.1 1287.07 2069.18 1287.84 2090.83 1295.17
GR 12596 2275 1298 2325 1300 2420 1302
GR 1306 2860 1308 2880 1310 2970
NC 0.1 0.3
ET 7:1 . 2090
X1 1.16 35 2090 2200 335 250 + 250
GR 1390 1000 1380 1070 1370 1105 1360
GR 1340 1295 1330 . 1378 1328 1395 1326
GR 1320 1440 1318 1455 1316 1570 1314
GR 1310 1705 1308 1760 1306 1770 1304
GR 1302 1935 1300 2090 1297.87 2101.3 1289
GR 1297.2 2189.5 1298 2200 1300 2368 i302
GR 1306 2880 1308 2905 1310 2970 1312
NC 0.1 .3
ET 7.1 2060
X1 1.21 40 2069.85 2192.27 310 235 260
GR 1410 1000 1400 1066.05 1390 1098.38 1380
GR 1360 1284.67 1350 1314.45 1340 1335.29 1338
GR 1334 1458.59 1332 1494.39 1330 1515.92 1326
GR 1322 1691.1 1320 1712.58 1318 . 1732.8 1316
GR 1312 1905.12 1310 1960.31 1308.68 2069.85 1293.44
GR 1291.1 2158.77 1291.5 2171.16 1298.08 2192.27 1300
GR 1304 2613.24 1306 2828.94 1308 2888.84 1312
GR 1316 3035.99 1318 3044.53 1320 3050.51 1322
NC 0.1 0.3
ET 7.1 1580
X1 1.24 21 1560.56 1641.73 140 105 130
GR 1330 1000 1328 1100 1326 1105 1324
GR 1320 1315 1318 1345 1316 1365 1314
GR 1292.6 1584.83 1291.77 1590.84 1292.04 1609.16 1298.93
GR 1302 1910 1304 1935 1306 2200 1308
GR 1314 2425
NC 0.1 0.3

1070
1160
1310
2150
2265
2670
2900

2230

1055
1200
1370
188s
2109.52
2760

2310

1160
1408
1685
1850
2140.6
2625
2987

2260

1182.46
1428.08
1547.71
1749.13
2142.41
2330.32
3003.35
3055.18

1750

1165
1425
1641.73
2270

1322
1312
1302
1292
1294.11
1298

1322
1312
1304
1294
1295.28
1304

1350
1324
1312
1302
1288.8
1304
1314

1370
1336
1324
1314
1291.24
1302
1314
1324

1322
1311.56
1300
1310

1090
1190
1435
2215
2278.14
2705

1085
1210
1480
2060
2125.41
2815

1185
1415
1700
1920
2159.4
‘2784
3005

1227.77
1449.34
1661.37
1887.44
2149.47
2418.34
3026.63
3067.11

1235
1560.56
1680
2365
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PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ02079 9/14/2004

ET 7.1 1400
X1 1.29 20 1406.1 1478.73 265 70 240
GR 1330 1000 1328 1030 1326 1040 1324
GR 1320 1180 1318 1202 1316 1300 1316
GR 1292.9 1434.16 1294.73 1457.06 1295.18 1465.85 1301.24
GR 1304 1880 1306‘ 1980 1308 2120 1310
NC c.1 0.3

ET 7.1 . 1500
X1 1.38 24 1924.181 2017.271 660 175 465
GR 1329.7 1004.63 1327.768 1064.631 1325.768 1162.631 1323.768
GR 1319.7 1319.631 1317.768 1414.631 1315.768 1504.8631 1313.7868
GR 1309.7 1704.631 1307.7¢68 1804.631 1306.468 1924.181 1296.858
GR 1306.1 2017.271 1307.77 2126.28 1309.77 2277.91 1309.77
GR 1314 2360.23 1316 2378.86 1318 2400.21 1320
NC 0.06 0.06 0.04 0.3 0.5

QT 2 4900 4900

ET 7.1 193¢0
X1 1.4 24 2068.02 2111.98 110 1 110
X3 0 1930 1310 2140 » 1310
GR 1330 1000 L1328 1125 1324 1200 <1322
GR 1318 1450 1316 1475 1314 1575 1312
GR 1308 1720 1306 1770 1304 1890 1302
GR 1297.4 2078.21 1296.97 . 2094.8 1296.95 2101.79 "1302
GR 1306 2125 1308 2360 1310 2520 1312
NC 0.05 0.05 0.04 0.3 0.5

ET 7.1 1950
sc 3.013 0.4 2.5 350 6 10 81.83
X1 1.41 32 2121.17 2157.4 85 80 80
x2 - 2 1305.89

X3 0 1950 1310 2160 1310
GR 1330 1000 1330 1060 1328 1130 1326
GR 1322 1320 1320 1400 1318 1450 1316
GR | 1312 1700 1310 1775 1308 1840 1306
GR 1298.7 2122.5 1297.53 2129.7 1297.69 2138.26 1297.72
GR 1299.1 2156.5 1305.43 2157.4 1308 2190 1310
GR 1312 2347.8 1314 2423.12 1316 2465.77 1318
GR 1322 2528.87 1324 2624.68

NC 0.05 0.05 0.035 0.1 0.3

ET 7.1 1420

Section G

Section G

X1 1.43 27 1573.75 1653.9 122.79 210.09 242.56
GR 1318 1000 1316 1053.19 1314 1130.3 1312
GR 1308 1379.41 1308 1395.06 1306 1573.75 1304
GR 1300 15%9.48 1300 1618.97 1302 1625.16 1304
GR 1308 1646.02 1310 1653.9 1310 1678.41 1312
GR 1316 1812.19 1318 1824.12 1320 1862.71 1322

11

1700

1054
1330
1478.73
2200

2020

1249.631
1516.631

1970.611-

2277.91
2408.17

2140

1250
1640
2030
2111.98
2565

2160
11.3

1200
1540
1975
2145
2233.69
2493

1650

1238.7
1579.04

1633.39

1707.58
1886.59

1322
1313.92
1302
1316

1321.768
1311.768
1296.348

1312

1320
1310
1302
1302

1297.72

1324
1314
1305.8
1297.61
1310
1320

1310
1302
1306
-1314
1326

1185
1406.1
1658
2265

1312.631
1614.631
1998.651

2329.14

1390
1690
2068.02
2120

1296.95

1250
1610
2121.17
2149.9
2233.69
2506.28

1317.57
1585.02
1637.35
1740.59
1974.56
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PROJECT NUMBER : AZ02079 9/14/2004
GR 1328 1986.32 11330 1997.44
NC 0.05 0.05 0.035 0.1 0.3
ET 7.1 - 1130
Section H .
Section H
X1 1.49 20 1158.09 1299.57 232.11 312.32 312.32
GR 1312 1000 - 1310 1077.2 1308 1158.09 1306
GR 1304 1270.19 1306 1288.97 - 1308 1299.57 1310
GR 1308 1352.66 1308 1390.45 1306 1410.18 1308
GR 1312 1447.21 1314 1455.27 1316 1474.58 1318
NC 0.1 0.1 0.05 0.1 0.3
ET 7.1 1240
Section I
Section I
X1 1.54 20 1210.56 1317.04 161.2 232.57 197.8%
GR 1316 1000 1316 1000 1314 1180.36 1312
GR 1306 1254.09 1306 12%0.75 1308 1301.37 , 1310
GR 1314 1414.6 1316 1442.51 1318 1476.47 . 1320
GR 1324 1769 1326 1905.67 1328 1981.45 1330
NC 0.05 0.05 0.035 0.1 0.3
ET 7.1 1200
Section J
Section J
X1 1.6 17 1168.9 1365.27 244.21 314.35 271.35
GR 1340 1000 1330 1118.28 1320 1168.9 1310
GR 1308 1266.03 1310 1279.53 1312 1300.54 1314
GR 1318 1342.% 1320 1365.27 1322 1535.88 1324
GR 1328 1775.33 1330 1835.25
NC 0.05 0.05 0.035
QT 2 3600 3600
ET 7.1 1170
Section K
Section K ~
X1 1.71 18 1143.43 1264 755.51 634.79 705.17
GR 1324 1000 1324 1108.74 . 1322 1143.43 1320
GR 1312 1187.95 1312 1206 1314 1232.74 1316
GR 1320 1436.51 1320 1440.93 1318 1471.24 1318
GR 1322 1579.35 - 1324 1627.2 1326 1727.08
NC 0.05 0.05 0.035
ET 7.1 1300

Section L
Section L

1330

1178.69
1328.68
1427.32

1642.6

1360

1210.56

1317.04
1621.7

2002.19

13190

1196.12
1315.3
1550.45

1270

1152.75
1264
1511.22

1430

1304
1310
1310
1320

1308
1312
1322
1330

1308
1316
1326

1314
1318
1320

1195.
1330.

68
02

1435.2

1652.

1235.
1393.
1639.
2141.

1214.
1327.
1730.

1178.

77

49
17
76
44

17
95
04

34

1343.6

1554.

45
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PROJECT TITLE : ECHO CANYON LOMR :

PROJECT NUMBER : AZ02079 9/14/2004
X1 1.86 17 1100.64 1520.27 660.31 715.37 685.32
GR 1330 1000.907 1328 1100.64 1324 1178.93 1322 1244.47 1320 1334.25
GR 1320 1425.86 1322 1478.71 1324 1520.27 1326 1725.05 1328 1834.66
" GR -1328 1926.81 1326 1935.29 1324 1943.06 1324 1951.59 1326 1973.28
GR 1328 1985.66 1330 2132.84
NC 0.05 0.05 0.04 .
ET ) 7.1 1380 1500
Section M
Section M
pal 2.02 22 1378.49 1502.97 818 735.45 684.84 -
GR 1340 1000 1338 1021.94 1338 1041.57 1338 1092.36 1336 1128.75
GR 1338 1229.2 1336 1260.2 1334 1311.34 1332 1357.4 1330 1378.49
GR 1326 1392.94 1324 1414.36 1324 1428.63 1326 1442.78 1328 1502.97
GR 1328 1605.87 1328 1664.57 1326 1677.13 1326 1715.21 1328 1722.69
GR 1330 1728.21 1332 1852.1

STATUS: Friction loss equation index (IHLEQ) = 1. Therefore friction
loss (HL) is calculated as a function of the profile type, which
can vary from rxeach to reach. See documentation for further

details.
T1 2202079 '
™= ECHO CANYON LOMR
T3 REVISED MODEL |

J1 ICHECK  INQ NINV  IDIR STRT  METRIC  HVINS Q WSEL FQ
3 6600  1247.9
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
15 -1 ) -1 6

STATUS: Friction loss equation index (IHLEQ) = 1. Therefore friction
loss (HL) is calculated as a function of the profile type, which
can vary from reach to reach. See documentation for further
details.
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PROJECT TITLE : ECRO CANYON LOMR
PROJECT NUMBER : AZ02079 s 9/14/2004

SPECIAL NOTE :

An asterisk (*) to the left of the cross-section number indicates a special
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.

5

SUMMARY PRINTOUT TABLE 110 : ECHO CANYON LOMR
---------------------------- REVISED MODEL

14

AZ02079
Cross- Computed W.S. Elev Enexgy Water Left Channel Right Encroach. Left Left Right Right
Section W..S. Diff per Gradient Surxface Overbank Flow Overbank Target Encroach. Bank Bank Encroach.
Number Elevation Know/Comp Elevation Top Width Flow Flow Requested Station Station . Station  Station
(£t MsSL) (ft) (£t MsL) (ft) (cfs) {cts) {cts) (£r) {fr) (ft) {ft)
SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC . STENCL STCHL STCHR STENCR
0.000 1246.90 0.00 1247.78 240.44 0.00 6600.00 0.00 0.00 0.00 0.00 264.00 0.00
0.000 1247.90 0.00 1248.44 250.04 0.00 6600.00 0.00 0.00 0.00 0.00 264.00 0.00
* 0.003 1247.77 0.00 1247.87 ) 273.85 0.00 6600.00 0.00 0.00 0.00 0.00 282.00 0.00
*o 0.003 1248.41 0.63 1248.49 273.86 0.00 6600.00 ‘0.00 273.86 4.20 0.00 282.00 278.06
0.026 1247.81 0.00 1247.89 318.25 0.00 6600.00 0.00 " 6.00 0.00 0.00 364.00 0.00
0.026 1248.44 0.63 1248.50 318.27 0,00 6600.00 . 0.00 318.27 31.63 0.00 364.00 349.90
0.049 1247.84 0.00 1247.90 380.97 0.00 6600.00 0.00 0.00 0.00 Q.00 429.00 0.00
0.049 1248.47 0.62 1248.51 381.00 0.00 6600.00 0.00 381.00 18.92 0.00 429.00 399.92
0.081 1247.87 0.00 1247.91 425.60 0.00 6600.00 0.00 0.00 0.00 0.00 459.00 0.00
0.081 1248.49 0.62 1248.52 425.63 0.00 6600.00 0.00 425.83 9.54 0.00 459.00 435.17
0.117 1247.89 0.00 1247.92 484.93 0.00 6600.00 0.00 0.00 0.00 0.00 525.00 0.00
0.117 1248.50 0.62 1248.53 484.95 0.00 6600.00 0.00 484.95 17.09 0.00 525.00 502.04
0.139 1247.89 . . 0.00 1247.93 466.94 0.900 6600.00 0.00 0.00 0.00 0.00 522.00 0.00
0.139 1248.50 0.62 1248.54 466.98 0.00 6600.00 0.00 466.98 30.02 0.00 522.00 497.00
> 0.172 1247.87 0.00 1247.96 302.83 0.00 6600.00 0.00 0.00 Q.00 0.00 343.00 0.00
* 0.172 1248.49 0.62 1248.56 302.84 0.00 6600.00 - 0.00 302.84 17.32 0.00 343.00 320.16
* 0.178 1249.07 0.00 1250.64 289.87 0.00 5897.40 702.60 0.00 0.00 0.00 92.00 0.00
* 0.178 1249.08 0.00 1250.63 289.87 0.00 5876.57 723.43 289.87 12.82 0.00 92.00 302.69
* 0.188 1251.01 0.00 1252.31 309.72 0.00 5584.90 1015.10 0.00 0.00 0.00 87.00 0.00
A 0.188 1251.00 ~0.01 1252.31 308.55 0.00 5590.53 1009.47 308.55 7.23 0.00 87.00 31s5.78
0.190 1252.24 0.00 1252.95 316-.44 0.00 4623.19 1976.81 0.00 0.00 100.00 185.00 0.00
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Encroach.
Taxget

Left

Encroach.

Requested Station

315.68

0.00
293.83

0.00
231.83

0.00
241.74

0.00
122.43

0.00
166.87

0.00
156.81

0.00
133.31
0.00
140.85

0.00
203.00

0.00
150.00

0.00
162.00

0.00
157.00

0.00
159.00

.00
538.22

(fr)
STENCL

104.

0.
98.

- 0.
9.

0.
10.

Q.
25.

0.
20S.

0.
13.

0.
21.

0

0.
1000.

0.
1000.

0.
1000.

0.
1090.

0.
119¢0.

0.
1301.

37

00"

23

00
52

00
56

00
94

00
20

00
56

00
72

.00
9.

15

00
00

00
00

00
00

00
0o

00
00

00
78

Left
Bank
Station
(fr)
STCHL

100.00

100.00 .

100.00

1000.00
1600.00

1000.00
1000.00

1000.00

10090.00

1090.00
1090.00

1200.00
1200.00

1508.57
1508.57

Right
Bank
Station
(fr)
STCHR

185.00

171.00
171.00

78.00
78.00

.86.00
86.00

93.00
93.00

293.00
293.00

95.00
95.00

73.00
73.00

73.00
73.00

1203.00
1203.00

1162.00
1162.00

1162.00
1162.00

1247.00
1247.00

1339.00
1339.00

1626.41
1626.41

Right
Encroach.
Station
(ft)
STENCR

420.05

0.00
392.06

0.00
241.35

0.00
252.30

0.00
148.37

0.00
372.07

0.00
170.37

0.00
155.03

0.00
150.00

0.00
1203.00

0.00
1150.00

0.00
1162.00

0.00
1247.00

0.00,
1349.00

0.00
1840.00

PROJECT NUMBER : AZ02079 9/14/2004
Cross- Computed W.S. Elev Energy Water Left Channel Right
Section W. S. Diff per Gradient Surface Overbank Flow Overbank
Number Elevation Know/Comp Elevation Top Width Flow Flow
(£t MsL) (ft) (ft mMsL) (fy) (cfs) {cfs) (cfs)
SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB
0.190 1252.27 0.03 1252.94 315.68 0.00 4535.50 2064.50
> 0.206 1252.75 0.00 1253.10 294.40 0.04 2916.56 3683.40
* 0.206 1252.75 -0.01 1253.09 293.83 0.04 2918.31 3681.65
> 0.238 1252.81 0.00 1253.45 232.49 0.00 3036.07 3563.93
> 0.238 1252.82 0.00 1253.44 231.83 0.00 2989.92 3610.09
> 0.240 1254.00 0.00 1255.54 241.99 .00 5453.70 1146.30
> 0.240 1253.96 ~0.04 1255.54 241.74 0.00 5482.81 N 1117.19
hd 0.246 1254.63 6.00 1256.07 232.49 0.00 4926.25 1673.75
> 0.246 1254.81 0.18 1257.21 122.43 0.00 6062.49 537.51
* 0.248 1256.07 0.00° 1256.58 257.64 0.00 4050.92 2549.08
> 0.248 1256.46 0.38 1257.21 166.87 0.00 4947.91 1652.09
0.268 1256.22 0.00 1256.73 252.31 0.00 3735.75 2864.25
0.268 1256.65 0.43 1257.43 156.81 0.00 4605.23 1994.77
0.289 1256.27 0.00 1257.07 203.27 0.00 3161.86 3438.14
0.289 1256.74 0.47 1257.88 133.31 0.00 3725.66 2874.34
0.291 1256.49 0.00 1257.13 212.91 0.00 3271.75 3328.25
0.291 1257.01 0.51 1257.96 140.85 0.00 4076.97 2523.03
> 0.307 1256.39 0.00 1257.52 175.71 0.00 6600.00 0.00
0.307 1257.44 1.05 1258.17 185.87 0.00 6600.00 0.00
0.3290 1256.54 0.00 1257.93 145.32 0.00 6600.00 0.00
0.320 1257.47 0.93 1258.47 142.86 0.00 6600.00 0.00
> 0.322 1257.43 0.00 1258.07 150.39 0.00 6600.00 0.00
> 0.322 1258.02 0.59 1258.56 153.83 0.00 6600.00 0.00
0.344 1257.55 0.00 1258.30 141.73 0.00 6600.00 0.00
0.344 1258.11 0.56 1258.75 144.74 0.00 6600.00 0.00
> 0.352 1260.79 0.00 1261.76 469.38 1062.04 4484.42 1053.54
* 0.352 1261.12 0.34 1263.04 159.00 162.91 6155.52 281.57
* 0.356 1262.10 0.00 1262.78 1030.81 1327 .34 4048.68 1223.98
* 0.356 1262.96 0.86 1263.28 538.22 1649.53 3333.02 1617.45
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Left
Bank
Station
(£t)
STCHL

Right
Bank
Station
(ft)
STCHR

Right
Encroach.
Station
(ft)
STENCR

PROJECT NUMBER : A202079 9/14/2004
Cross- Computed W.S. Elev Energy Water Left Channel Right Encroach. Left
Section Ww. S. Diff per Gradient Surface Overbank Flow Overbank Target Encroach.
Number Elevation Know/Comp Elevation Top Width Flow Flow Requested Station
(ft MsL) (fr) (£t MsL)  (ft) (cfs) (cfs) (cts) (ft)
SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL
0.361 1262.08 0.00 1262.96 287.00 159.73 6382.82 57.45 287.00 1400.00
0.361 1262.84 0.77 1263.41 287.00 266.37 6210.87 122.76 287.00 1400.00
* 0.370 1262.37 0.00 1263.27 492.88 2116.21 1826.18 657.61 0.00 0.00
0.370 1262.53 0.16 1263.65 270.00 1669.07 4165.20 765.73 270.00 1135.00
* 0.450 1266.47 0.00 1267.54 355.00 13.99 5886.01 0.00 355.00 2165.00
> 0.450 1266.48 0.01 1267.55 355.00 13.99 5886.01 0.00 355.00 2165.00
* 0.490 1269.40 0.00 1271.19 250.00 461.63 3540.04 1898.32 250.00 2805.00
* 0.490 1269.40 0.00 1271.1% 250.00 461.65 3540.00 1898.35 250.00 2805.00
0.580 1273.86 0.00 1275.03 240.00 186.59 5204.73 508.68 240.00 2600.00
0.580 1273.86 0.00 1275.03 240.00 186.59 5204.73 508.68 2490.00 2600.00
0.610 1275.14 0.00 1276.76 500.07 45.48‘ 4879.01 975.50 0.00 0.00
> 0.620 1275.10 -0.04 1277.04 209.70 0.00 5154.24 745.76 209.70 2407.30
hd 0.650 1277.43 0.00 1278.31 170.00 187.76 5528.18 184.07 170.00 2330.00
> 0.650 1277.74 0.31 1278.54 170.00 190.93 5511.93 197.14 170.00 2330.00
> 0.710 1279.44 0.00 1281.03 128.00 22.00 5878.00 0.00 128.00 2320.00
> 0.710 1279.65 0.22 1281.12 128.00 28.05 5871.95 0.00 128.00 2320.00
4.750 1282.45 0.00 1284.37 ° 145.00 1110.66 ‘4789.34 0.00 145.00 2450.00
0.750 1282.42 -0.03 1284.36 145.00 1107.04 4792.96 0.00 145.00 2450.00
> 0.790 1285.20 0.00 1285.77 300.00 564.50 5084.07 251.43 300.00 2900.00
> 0.7%0 1285.19 0.00 1285.76 300.00 564.33 5084.87 250.80 300.00 2900.00
0.830 1285.96 0.00 1286.43 889.66 991.65 4434.81 473.54 0.00 0.00
0.830 1285.85 -0.11 1286.60 260.00 615.30 5147.44 137.27 260.00 1920.00
0.860 1286.40 0.00 1287.03 150.00 0.00 5881.23 18.76 150.00 2790.00
0.860 1286.64 0.24 1287.23 150.00 0.00 5877.01 22.98 150.00 2790.00
> 0.900 1287.30 0.00° 1289.88 164.95 39.55 5595.70 264.75 180.00 2460.00
* 0.%00 1287.31 0.01 1289.88 165.37 40.14 5594.63 265.23 180.00 2460.00
> 0.960 1291.68 0.00. 1292.69 160.00 48.42 5809.43 42.15 160.00 2380.00
* 0.960 1291.867 0.00 1292.69 160.00 48.33 5809.60 42.07 160.00 2380.00
1.000 1293.13 0.00 1293.86 714.99 71.42 5758.91 69.66 0.00 0.00
1.000 12%3.11 -0.02. 1293.88 180.00 15.70 5861.06 23.24 180.00 2160.00

1435.97
1435.97

1226.00

1226.00

2190.00

2190.00

2869.65
2869.65

2670.00
2670.00

2407.30
2407.30

2352.20
2352.20

2340.00
2340.00

2537.37
2537.37

2970.26
2970.26

2060.00
2060.00

2790.00
2790.00

2540.00
2540.00

2409.50

2409.50

2183.00
2183.00

1663.97
1663.97

1327.00
1327.00

2525.00
2525.00

2910.55
2910.55

2740.00
2740.00

2470.00
2470.00

2460.00
2460.00

2448.00
2448.00

2595.00
2595.00

3074.46
3074.46

2146.90
2146.90

2920.00
2920.00

2608.00
2608.00

2510.00
2510.00

2305.00
2305.00

1687.00
1687.00

0.00
1405.00

2520.00
2520.00

3055.00
3055.00

2840.00
2840.00

0.00
2617.00

2500.00
2500.00

2448.00
2448.00

2595.00
2595.00

3200.00
3200.00

0.00
2180.00

2940.00
2940.00

2640.00
2640.00

2540.00
2540.00

0.00
2340.00
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Encroach.
Taxget
Requested

PERENC
160.00
160.00

264.00
264.00

155.00
155.00

0.00
330.00

0.00
220.00

0.00
200.00

0.00
170.00

0.00
300.00

0.00
120.00

210.00
210.00

210.00
210.00

¢.00
230.00

0.00
200.00

0.00
'120.00

0.00
110.00

PROJECT NUMBER : AZ02079 9/1472004
Cross- Computed W.S. Elev Energy Watex Left Channel Right
Section WwW. S. Diff per Gradient Surface Overbank Flow Overbank
r Elevation Know/Comp Elevation Top wWidth Flow Flow
(ft mMsL) (ft) (£t MSL) (ft) (cfs) (cfs) (cfs)
SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB
1.004 1293.22 0.00 1294.07 160.00 136.48 5746.61 16.91
1.004 1293.22 0.01 1294.08 160.00 137.13 5745.88 16.99
1.030 1293.55 0.00 12%4.07 264.00 393.36 5343.18 163.46
1.030 1293.56 0.01 1294.08 264.00 394.25 5342.05 163.70
* 1.060 1294.41 0.00 1297.17 133.16 140.87 5758.87 0.26
* 1.060 1294.40 0.00 1297.17 133.11 140.46  5759.28 0.25
* 1.110 1298.38 Q.00 1299.30 619.39 1169.63 4003.96 726.42
L 1.110 1298.36 -0.01 1299.56 330.00 $91.17 4359.64 549.18
1.160 1299.94 0.00 1300.95 272.33 0.00 5784.77 115.23
1.160 . 1300.29 0.35 1301.18 220.00 0.00 5731.49% 168.51
1.210 1301.65 0.00 1302.76 299.82 0.00 5313.82 586.18
1.210 1301.74 0.08 1302.96 157.1¢ 0.00 5530.18 369.82
1.240 1302.42 0.00 1303.81 343.00 0.00 5370.89 529.10
1.240 1302.52 0.10 1304.09 170.00 0.00 5469.63 430.37
1.250 1304.19 0.00 1305.56 470.19 0.00 4925.38 974.62
1.290 - 1304.57 0.38 1305.81 281.42 0.00  4913.16 986.84
1.380 1307.49 0.00 1308.5% 278.38 21.94 5842.79 35.27
1.380 1307.53 0.04 1308.64 120.00 14.83 5882.58 2.60
* 1.400 1308.74 0.00 1309.01 210.00 2188.58 . 2465.60 245.82
* 1.400 1308.79 0.05 1309.06 210.00 2194.36  2458.14 247.50
* 1.410 1307.79 0.00 1309.25 210.00 1095.40 3789.04 15.56
* 1.410 1307.%0 0.12 1309.25 210.00 1165.49 3718.50 16.01
* 1.430 1309.44 0.00 1310.06 316.75 1218.18 3681.82 0.00
* 1.430 1309.37 -0.07 1310.08 230.00 1069.92 3830.08 0.00
1.490 1310.31 0.00  1310.65 371.68 148.29 3909.54 842.17
1.490 1310.25 -0.06 1310.84 200.00 113.83 4725.39 60.78
* 1.540 1311.77 0.00  1313.57 172.55 0.00 4783.54 116.46
* 1.540 1312.03 0.26 1314.17 120.00 0.00 4732.08 167.92
* 1.600 1314.59 0.00 1315.48 135.43 0.00 4900.00 0.00
* 1.600 1314.98 0.38 1315.90 110.00 0.00 4900.00 0.00

Left Left Right
Encroach. Bank Bank
Station Station Station
(ft) (£t) (£t)
STENCL STCHL STCHR
2170.00 2244.41 2317.75
2170.00 2244.41 2317.75
2140.00 2274.70 2362.71
2140.00 2274.70 2362.71
2150.00 2215.00 2278.14
2150.00 2215.00 2278.14
0.00 2060.00 2109.52
1900.00 2060.00 2109.52
0.00 2090.00 2200.00
2090.00 2090.00 2200.00
0.00 2069.85 2192.27
2060.00 2069.85 2192.27
0.00 1560.56 1641.73
1580.00 1560.56 1641.73
0.00 1406.120 1478.73
1400.00 1406.10 1478.73
0.00 1924.18 2017.27
1900.00 1924.18 2017.27
1930.00 2068.02 2111.98
1930.00 2068.02 2111.98
1950.00 2121.17 2157.40
1950.00 2121.17 2157'40,
0.00 1573.75 1653.90
1420.00 1573.75 1653.90
0.00 1158.09 1299.57
1130.00 1158.09 1299.57
0.00 1210.56 1317.04
1240.00 1210.56 1317.04
0.00 1168.90 1365.27
1200.00 1168.90 1365.27

Right
Encxoach.
Station
{ft)
STENCR

2330.00
2330.00

2404.00
2404.00

2305.00
2305.00

0.00
2230.00

0.00
231¢0.00

0.00
2260.00

0.00
1750.00

.00
1700.00

0.00
2020.00

2140.00
2140.00

2160.00
2160.00

0.00
1650.00

0.00
1330.00

0.00
1360.00

0.00
1310.00
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PROJECT NUMBER : AZ(02079 9/14/2004
Cross-— Computed W.S. Elev Energy Water Left éhannel Right Encroach. Left Left Right Right
Section W. S. Diff per Gradient Surface Overbank Flow Overbank Target Encroach. Bank Bank Encroach.
Number Elevation Know/Comp Elevation Top Width Flow Flow Requested Station Station Station Station
(fr MsL) (fr) (ft MsL) (ft) (cEs) (cfs) (cfs) (ft) (ft) {fr) (ft)
SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR
* 1.710 1317.98 0.00 1318.99 181.59 0.00 3422.88 177.12 0.00 0.00 1143.43 1264.00 0.00
* 1.710 1318.09 0.10 1319.21 100.00 0.00 3563.99 36.01 100.00 1170.00 .1143.43 1264.00 1270.00
1.860 1323.05 0.00 1323.61 ., 290.75 0.00 3600.00 0.00 0.00 0.00 1100.64 1520.27 0.00
1.860 1323.28 0.23 1324.46 130.00 0.00 3600.00 0.00 ~130.00 1300.00 1100.64 1520.27 1430.00
2.020 1328.88 0.00 1329.50 . 342.58 0.00 2409.04 1190.96 0.00 0.00 1378.49 1502.97 0.00
2.020 1329.76 0.88 1330.81 120.00 0.00 3600.00 ¢.00 120.00 1380.00 1378.49 1502.97 1500.00
SUMMARY PRINTOUT TABLE 150 : ECHO CANYON LOMR
REVISED MODEL
Az02079
Cross-  Channel Top of Max. Low Minimum Discharge Computed Criciéal Energy Enexgy Channel  Cross- Index Q
Section Reach Roadway Chord C. 8. Flow W. S. W. S.° Gradient Gradient Mean Flow Section (0.01 *
Numbex Length Elevation Elevation Elevation Elevation Elevation Elevation Slope Velocity Area Convey.)
. (L) (ft MSL) {£t MSL) (£t MSL) (cfs) {ft MSL) (£t MSL) (ft MSL) * 10,000 (ft/s) {sq ft)
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10x*s VCH AREA .01K
0.000 0.00 0.00 Q.00 1242.9%0 6600.00 1246.90 1246.06 1247.78 56.72 7.54 874.86 876.37
0.000 0.00 0.00 0.00 1242.3%0 6600.00 1247.90 1246.06 1248.44 26.25 5.89 1120.10 1288.18
> 0.003 18.00 0.00 0.00 1236.60 6600.00 1247.77 1240.00 1247.87 1.69 2.48 2658.60 5083.41
> 0.003 18.00 0.00 0.00 1236.60 6600.00 1248.41 1240.01 1248.49 1.37 2.33 2831.60 5629.46
0.026 118.00 0.00 0.00 1236.60 6600.00 1247.81 1239.79 1247.89 0.99 2.20 3006.76 6617.35
0.026 118.00 0.00 0.00 1236.60 6600.00 1248.44 1239.78 1248.50 0.81 2.06 3206.25 7345.80
0.049 125.00 0.00 0.00 1236.00 6600.00 1247.84 1239.56 1247.90 0.72 1.85 3560.91 7793.86
0.049 125.00 0.00 0.00 1236.00 6600.00 1248.47 1239.56 1248.51 0.58 1.74 3798.24 8659.59
0.081 167.00 .0.00 0.00 1236.10 6600.00 1247.87 1239.36 1247.91 0.53 1.62 4073.9%4 9062.14
0.081 167.00 0.00 0.00 1236.10 6600.00 1248.49 1239.35 1248.52 0.43 1.52 4337.61 10040.95
0.117 191.00 0.00 0.00 1236.10 6600.00 1247.89 1239.21 1247.92 0.39 1.41 4692.60 10518.71
0.117 191.00 0.00 0.00 1236.10 6600.00 1248.50 1239.23 1248.53 0.32 1.32 4991.37 11638.59
0.139 115.00 0.00 0.00 1236.40 6600.00 1247.89 1239.80 1247.93 0.54 1.57 4i97.52 8964.56
0.139 115.00 0.00 0.00 1236.40 6600.00 1248.50 1239.81 1248.54 0.44 1.47 4484.48 9991.22
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PROJECT NUMBER : AZ02079 9/14/2004
Cross- Channel Top of Max. Low Minimum Discharge Computed Critical Enerxgy Energy Channel Cross— Index Q
Section Reach Roadway Chord Cc. S. Flow W. S. W. S. Gradient Gradient Mean Flow Section (0.01 *
Number Length Elevation Elevation Elevation Elevation Elevation Elevation Slope Velocity Area Convey.)
(ft) (£t Msy) (ft MSL) (ft MSL) (cfs) (ft MsL) (ft Msy) (ft MSL) * 10,000 (ft/s) (sq ft)
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K*S VCH AREA .01K
> 0.172 174.00 0.00 0.00 1236.70 6§600.00 1247.87 1240.20 1247.96 1.29 2.36 2801.65 5816.08
* 0.172 174.00 0.00 0.00 1236.70 6600.00 1248.49 1240.22 1248.56 1.23 2.21 2988.82 5943.05
* 0.178 30.00 0.00 0.00 i237.80 6600.00 1249.07 1249.07 1250.64 40.62 10.58 785.72 1035.54
* 0.178 30.00 0.00 0.00 1237.80 6600.00 1249.08 1249.08 1250.63 42.63 10.54 786.78 1010.89
0.188 54.00 0.00 0.00 1239.10 6600.00 1251.01 1251.01 1252.31 36.17 9.82 858.01 1097.48
* 0.188 54.00 0.00 0.00 1239-10 6600.00 1251.00 1251.00 1252.31 36.54 9.84 855.03 1091.87
0.190 10.00 1251.40 1248.10 1239.20 6600.00 1252.24 0.00 1252.95 20.70 7.65 1125.39 1450.54
0.190 10.00 1251.40 1248.10 1239.20 6600.00 1252.27 0.00 1252.94 21.61 7.47 1134.46  1419.83
* 0.206 87.00 0.00 0.00 1241.30 6600.00 1252.75 1250.63 1253.10 9.72 5.45 1452.26 2117.13
> 0.206 87.00 0.00 0.00 1241.30 6600.00 1252.7s 1250.64 1253.09 9.76 5.46 1450.39 2112.89
0.238 168.00 0.00 0.00 1243.10 6600.00 1252.81 1251.25 1253.45 21.31 7.11  1052.29  1429.57
* 0.238 168.00 0.00 Q.00 1243.10 6600.00 1252.82 1251.25 1253.44 21.78 7.00 1053.20 1414.13
0.240 11.00 0.00 0.00 1243.20 6600.00 1254.00 1254.00 1255.54 44.87 10.76 762.78 985.25
* 0.240 11.00 0.00 0.00 1243.20 6600.00 1253.96 1253.96 1255.54 46.06 10.87 754.04 972.47
hd 0.246 32.00 0.00 0.00 1243.60 6600.00 1254.63 1254.63 1256.07 43.67 10.74 781.53 998.73
* 0.246 32.00 0.00 0.00 1243.60 6600.00 1254.81 1254.81 1257.21 65.25 12.88 566.60 817.08
> 0.248 11.00 1255.40 1252.10 1243.60 §600.00 1256.07 .00 1256.58 15.00 6.39 1209.43 1703.84
* 0.248 11.00 1255.40 1252.10 1243.60 6600.00 1256.46 0.00 1257.21 21.50 7.42 967.58 1423.30
0.268 102.00 0.00 0.00 1245.50 6600.00 1256.22 1254.40 1256.73 14.70 6.53 1198.69 1721.3%
0.268 ., 102.00 0.00 0.00 1245.50 6600.00 1256.65 1254.59 1257.43 19.78 7.59 949.10 1483.90
0.289 115.00 1260.60 1260.60 1246.90 6600.00 1256.27 1255.07 1257.07 19.77 8.52 981.17 1484.41
0.289 115.00 1260.60 1260.60 1246.90 6600.00 1256.74 1255.35 1257.88 28.98 9.42 788.50 1225.93
0.291 10.00 1260.50 1260.60 1246.95 6600.00 1256.49 1254.76 1257.13 16.40 7.39 1069.66 1629.53 .
0.291 10.00 1260.50 1260.60 1246.95 6600.00 1257.01 1255.19 1257.96 21.76 8.59 861.88 1414.89
* 0.307 81.00 0.00 0.00 1248.00 6600.00 1256.39 1255.37 1257.52 42.91 8.52 774.68 1007.49
0.307 81.00 0.00 0.00 1248.00 6600.00 1257.44 1255.37 1258.17 22.70 6-84 964.25 1385.39
0.320 75.00 0.00 0.00 1248.70 6600.00 1256.54 1255.64 1257.93 45.56 9.47 696.77 977.79
0.320 75.00 0.00 0.00 1248.70 6600.00 1257.47 1255.62 1258.47 35.31 8.02 823.26 1110.63
* 0.322 25.00 0.00 0.00 1248.90 6600.00 1257.43 1254.14 1258.07 18.31 6.45 1023.62 1542.52
ol 0.322 25.00 0.00 0.00 1248.90 6600.00 1258.02 1254.13 1258.56 14.23 5.92 1114.51 1749.82
L
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PROJECT NUMBER : AZ02079 9/14/2004
Cross- Channel Top of Max. Low Minimum Discharge Computed Critical Energy Energy
JSection  Reach Roadway  Chord c. s. Flow W. 5. W. S. Gradient Gradient
Number Length Elevation Elevation Elevation Elevation Elevation Elevation Slope
{ft) (£t MSL) (ft MSL) (ft MSL) (cfs) {ft MSL) (ft MSL) (ft MsSL) * 10,000
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K*s
0.344 110.00 0.00 0.00 1249.54 6600.00 1257.55 125461 1258.30 18.11
0.344 110.00 0.00 0.00 1249.54 6600.00 1258.11 1254.61 1258.75 14.31
* 0.352 40.00 0.00 0.00 1256.52  6600.00 1260.79 1260.79 1261.76 82.52
> 0.352 40.00 0.00 0.00 1256.52 6600.00 1261.12 1261.12 1263.04 115.36
hd 0.356 25.00 0.00 ¢.00 1256.00 6600.00 1262.10 1262.10 1262.78 52.83
* 0.356 25.00 0.00 0.00 1256.00 6600.00 1262.96 1261.89 1263.28 19.37
0.361 20.00 0.00 0.00 1256.60 6600.00 1262.08 1261.46 1262.96 56.93
0.361 20.00 0.00 0.00 1256.60 6600.00 1262.84 1261.46 1263.41 28.67
* 0.370 30.00 0.00 0.00 1257.64 6600.00 1262.37 1262.37 1263.27 14.08
0.370 30.00 0.00 0.00 1257.64  6600.00 1262.53 1262.26 1263.65 14.73
> 0.450 420.00 0.00 0.00 1263.53 5900.00 1266.47 1266.47 1267.54 182.40
> 0.450 420.00 0.00 0.00 1263.53 5900.00 1266.48 1266.47 1267.55 182.36
0.490 230.00 0.00 0.00 1261.73 5900.00 1269.40 1269.40 1271.19 117.18
* 0.490 230.00 0.00 0.00 1261.73 5900.00 1269.40 1269.40 1271.19 117.47
0.580 450.00 0.00 0.00 1262.70 5900.00 1273.86 1272.24 1275.03 62.20
0.580 450.00 0.00 0.00 1262.70 5900.00 1273.86 1272.24 1275.03 62.20
0.610 180.00 0.00 0.00 1264.85 5900.00 1275.14 1275.03 1276.76 117.15
> 0.610 180.00 0.00 0.00 1264.85 5500.00 1275.10 1274.79 1277.04 137.20
* 0.650 200.00 0.00 0.00 1267.31 5900.00 1277.43 1275.30 1278.31 55.65
> 0.650 200.00 0.00 0.00  1267.31 5900.00 1277.74 1275.30 1278.54 47.60
> 0.710 295.00 0.00 0.00 1269.80 5900.00 1279.44 1278.56 1281.03 129.65
0.710 295.00 ¢.00 0.00 1269.80 5900.00 1279.65 1278.56 1281.12 113.72
0.750 230.00 0.00 0.00 1272.95 5900.00 ' 1282.45 1281.82 1284.37 153.98
0.750 230.00 0.00 0.00 1272.95- 5900.00 1282.42 1281.82 1284.36 156.18
* 0.790 230.00 0.00 0.00 1272.95 5900.00 1285.20 1282.34 1285.77 33.82
> 0.790 230.00 0.00 0.00 1272.95 5900.00 1285.19 1282.32 1285.76 33.91
0.830 220.00 0.00 0.00 1274.89 5900.00 1285.96 1283.33 1286.43 28.27
0.830 220.00 0.00 0.00 1274.89 5900.00 -~ 1285.85 1283.48 1286.60 39.82
0.860 180.00 0.00 0.00 1275.03 5900.00 1286.40 1283.12 1287.03 34.30
0.860 180.00 0.00 0.00 1275.03 5900.00 1286.64 1283.12 1287.23 30.60

Channel
Mean Flow
Velocity
{fr/s)
VCH

Cross~
Section
Area
{sq ft)
AREA

Index Q
(0.01 *
Convey.)

13.54
13.54

9.25
9.25

11.24
11.95

10.15
9.74

12.27
12.32

945.70
1025.53

942.95
600.44

1292.92
1594.51

896.13
1115.97

967.84
818.73

719.08
719.12

934.69
934.72

1036.01
1036.01

1107.74
803.61

947.01

998.87

600.09 -

627.75

764.64
760.74

1424.58
1423.08

2365.68
1275.79

951.26
987.88

1550.71
1744.81

726.54
614.49

908.06
1499.49

874.70
1232.61

1758.87
1719.89

436.86
436.90

544.35
544.37

748.08
748.08

. 545.11
503.71

790.88
855.19

518.15
553.26

475.46
472.10

1014.49
1013.21

1109.73
934.93

1007.40
1066.54
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PROJECT NUMBER : AZ02079 9/14/2004
Cross- Channel Top of Max. Low Minimum  Discharge Computed Cxitical Enexgy Energy Channel  Cross- Index Q
Section Reach Roadway  Chord c. 8. Flow W. S. W. S. Gradient . Gradient Mean Flow Section (0.01 *
Numbex Length Elevation Elevation Elevation Elevation Elevation Elevation Slope Velocity Area Convey.}
(ft) (ft MsL) (ft MSL) (ft MSL) (cfs) (ft MsL) (ft MsSL) (ft MSL) * 10,000 (ft/s) (sq ft)
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K*S VCH AREA 01K
* 0.900 235.00 0.00 0.00 1277.26 5900.00 1287.30 1287.30 1289.88 181.22 .13.22 567.03 438.28
* 0.%00 235.00 0.00 0.00 1277.26 5900.00 1287.31 1287.31 1289.88 180.33 13.20 568.42 439.35
* 0.960 300.00 0.00 0.00 1278.52 5900.00 1291.68 1289.07 1292.69 58.11 8.16 807.85 773.96
> 0.960 300.00 0.00 0.00 1278.52 5%00.00 1291.67 1289.07 1292.69 58.18 8.16 807.46 773.50
1.000 230.00 0.00 0.00 1280.94 5900.00 1293.13 1289.33 1293.86 43.11 6.91 1170.34 898.62
1.000 230.00 0.00 © 0.00 1280.94 5900.00 1293.11 1289.33 1293.88 45.07 7.05 892.34 878.86
1.004 40.00 0.00 0.00 1281.40 5%900.00 1293.22 1288.45 1294.07 32.43 7.51 946.90 1036.09
1.004 40.00 0.00 0.00 1281.40 5900.00 1293.22 - 1288.45 1294.08 32.34 7.50 948.17 1037.53
1.030 118.00 1290.14 0.00 1281.40 5900.00 1283.55 0.00 1254.07 20.21 6.08 1479.59 1312.50
1.030 118.00 1290.14 0.00 1281.40 5900.00 1293.56 0.00 1294.08 20.15 6.07 1481.49 1314.36
- 1.060 190.00 0.00 0.00 1285.24 5900.00 1294.41 1294.41  1297.17 175.73 13.49 519.26 445.07
> 1.060 190.00 0.00 0.00 1285.24 5900.00 1294.40 1294.40 1297.17 176.03 13.49 518.84 444.70
* 1.110 230.00 0.00 ¢.00 1287.07 5%00.00 1298.38 1297.63 1299.30 60.91 9.30 1779.73 755.98
* 1.110 230.00 0.00 0.00 1287.07 5900.00 1298.36 1297.51 1299.56 72.63 10.15 1330.13 692.31
1.160 250.00 0.00 0.00 1288.80 5900.00 1299.94 1297.54 1300.95 64.78 8.17 865.15 733.03
1.160 250.00 0.00 0.00 1288.80 5900.00 1300.29 1297.55 1301.18 53.67 7.68 925.94 805.39
1.210 260.00 0.00 0.00 1291.10 5900.00 1301.65 1300.22 1302.76 73.17 8.90 1018.16 689.74
1.210 260.00 0.00 0.00 1291.10 5900.00 1301.74 1299.99 1302.96 76.50 9.15 820.35 674.58 -
1.240 130.00 0.00 0.00 1291.77 5900.00 1302.42 1301.04 1303.81 77.74 9.91 982.71 669.17
1.240 130.00 0.00 0.900 1291.77 5900.00 1302.52 1301.04 1304.09 83.76 10.42 797.21 644.67
1.290 240.00 0.00 0.00 1292.%0 5900.00 1304.19 1303.59 1305.56 82.25 10.25 1204.63 650.54
1.290 240.00 0.00 0.00 1292.90 5900.00 1304.57 1303.45 1305.81 70.89 9.75 1133.17 700.75
1.380 465.00 0.00 0.00 1296.35 5900.00 1307.49 1304.71 1308.59 58.11 8.43 804.59 773.99
1.380 465.00 0.00 0.00 1296.35 5900.00 1307.53 1304.71 1308.64 57.96 8.45 722.50 774.94
i 1.400 110.00 0.00 0.00 1296.95 4900.00 1308.74 1304.98 1309.01 9.65 - 5.35 1438.13 1577.58
hd 1.400 110.00 0.00 0.00 1296.95 4%00.00 1308.79 1304.98 1309.06 9.42 5.31 1449.70 1596.24
ol 1.410 80.00 1305.89 0.00 1297.53 43500.00 1307.79 1307.73 1309.25 60.50 10.86 670.54 629.99
> 1.410 80.00 1305.89 0.00 1297.53 4900.00 1307.90 1307.72 1309.25 55.39 10.53 694.81 654.84
* 1.430 242.56 0.00 0.00 1300.00 4900.00 1309.44 1308.25 1310.06 23.61 7.14 1006.13 1008.48
* 1.430 242.56 0.00 0.00 1300.00 4500.00 1309.37 1308.12 1310.08 25.88 7.50 896.35 963.29
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PROJECT NUMBER : AZ02079 9/14/2004
Cross- Channel Top of Max. Low Minimum Discharge Computed Critical Energy Enexgy Channel Cross- Index Q
Section Reach Roadway Chord C. Ss. Flow W. S. W. S. Gradient Gradient Mean Flow Section (0.01 *
Nunbex Length Elevation Elevation Elevation Elevation Elevation Elevation Slope Velocity Area Convey.}
(€3] (£t MSL) (ft MSL) (ft MSL) (cfs) (£t MsL) (£t MSL) (ft MSL) * 10,000 (ft/s) {sq ft)
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K*s VCH AREA .01K
1.490 312.32 0.00 0.00 1304.00 4900.00 1310.31 1308.18 1310.65 15.48 5.12 1215.61 1245.43
1.4%0 312.32 0.00 0.00 1304.00 4900.00 1310.25 1308.25 1310.84 23.43 6.26 844.95 1012.27
* 1.540 197.89 0.00 0.00 1306.00 4900.00 1311.77 1311.77 1313.57 201.70 10.90 498.72 345.02
> 1.540 197.89 0.00 0.00 1306.00 4900.00 ° 1312.03 1312.03 1314.17 196.87 11.93 459.77 349.22
4 1.600 271.35 0.00 ¢.00 1308.00 4900.00 1314.59 1313.03 1315.48 40.04 7.57 647.15 774.40
* 1.600 271.35 0.00 0.00 1308.00 4900.00 1314.98 1313.12 1315.90 34.67 7.71 . 635.92 832.23
> 1.710 705.17 0.00 0.00 1312.00 3600.00 1317.98 1317.35 1318.99 58.61 8.22 494.55 470.24
> 1.710 705.17 0.00 0.00 1312.00 3600.00 1318.09 1317.20 1319.21 57.59 8.54 429.37 474.37
1.860 685.32 0.00 0.00 1320.00 3600.00 1323.05 1322.58 1323.61 74.85 5.97 602.86 416.11
1.860 685.32 0.900 0.00 1320.00 3600.00 1323.28 1322.97 1324.46 95.07 8.70 413.58 369.21
2.020 684.84 .00 0.00 1324.00 3600.00 - 1328.88 1328.59  1329.50 95.84 7.18 626.04 367.73
2.020 684.84 0.00 0.00 1324.00 3600.00 1329.76 1329.10 133¢0.81 90.15 8.23 437.49 379.16
SUMMARY PRINTOUT TABLE 150 : ECHO CANYON LOMR
-—- - REVISED MODEL
AZ02079
Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section  Flow W. S. Diff per Diff per Diff per Surface Reach
Numbex . Elevation Profile Section Know/Comp Top Width Length
(cts) (ft MsL) (ft) (£t) (ft) (ft) (£t)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH »
0.000 6600.00 1246.90 0.00 0.00 0.00 240.44 0.00
0.000 6600.00 1247.9%0 1.00 0.00 0.00 250.04 .00
> 0.003 6600.00  1247.77 0.00 0.87 0.00 273.85 18.00
A 0.003 6600.00 1248.41 0.63 0.51 0.63 273.86 18.00
0.026 6600.00 1247.81 0.00 0.04 0.00 318.25 118.00
0.026 6600.00 1248.44 0.63 0.03 0.63 318.27 118.00
0.049 6600.00 1247.84 0.00 0.03 0.00 380.97 125.00
0.049 6600.00 1248.47 0.62 0.03 0.62 381.00 125.00
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Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section  Know/Comp Top Width Length
{cfs) (£t MsSL) (ft) (fr) (ft) (ft) (ft)
SECNO Q . CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
0.081 6600.00 1247.87 0.00 0.02 0.00 425.60 167.00
0.081 6600.00 1248.48 0.62 0.02 0.62 425.63 167.00
0.117 6600.00 1247.89 0.00 0.02 0.00 484.93 191.00
0.117 6600.00 1248.50 0.62 0.02 0.62 484.95 191.00
0.139 6600.00 1247.89 0.00 0.00 0.00 466.94 115.00
0.139 6600.00 1248.50 0.62 0.00 0.62 466.98 115.00
* 0.172 6600.00 1247.87 0.00 -0.02 0.00 302.83 174.00
* 0.172 6600.00 1248.49 0.62 -0.01 0.62 302.84 174.00
d 0.178 6600.00 1249.07 0.00 1.20 0.00 289.87 30.00
* 0.178 6600.00 1249.08 0.00 0.59 0.00" 289.87 30.00
* 0.188 6600.00 1251.01 0.00 . 1.94 ¢.00 309.72 54.00
> 0.188 6600.00 1251.00 -0.01 1.93 -0.01 308.55 54.00
0.13%0 6600.00 1252.24 0.00 1.23 0.00 316.44 10.00 . ’ |
0.190 6600.00 1252.27 0.03 oo1.27 0.03 315.68 10.00 |
* 0.206 6600.00 1252.75 0.00 0.51 0.00 294.40 87.00
> 0.206 6600.00 1252.75 ° -0.01 0.48 -0.01 293.83 87.00
* 0.238 6600.00 1252.81 0.00 0.96 0.00 232.49 168.00
* 0.238 6600.00 1252.82 0.00 0.07 0.00 231.83 168.00
> 0.240 6600.00 1254.00 0.00 1.19 0.00 241.99 11.00
* 0.240 6600.00 1253.96 -0.04 1.15 -0.04 241.74 11.00
* 0.246 6600.00 1254.63 0.00 0.63 0.00 232.49 32.00
> 0.246 6600.00 1254.81 0.18 0.85 0.18 122.43 32.00
* 0.248 6600.00 1256.07 0.00 1.44 0.00 257.64 11.00
* 0.248 6600.00 1256.46 0.38 1.65 0.38 166.87 11.00
0.268 6§600.00 1256.22 0.00 0.14 6.00 252.31 102.00
0.268 6§600.00 1256.65 0.43 0.19 0.43 156.81 102.00
¢ 0.289 6600.00 1256.27 0.00 0.06 0.00 203.27 115.00
0.289% 6600.00 1256.74 0.47 0.10 0.47 133.31 115.00
0.291 6600.00 1256.49 .00 0.22 0.00 212.91 10.00

0.291 6§600.00 1257.01 0.51 ° 0.26 0.51 = 140.85 10.00
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PROJECT NUMBER : AZ02079
Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
_Number Elevation Profile Section Know/Comp Top Width Length
(cts) (£t MSL) (ft) (£t) (£t) (£t) (ft)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
* 0.307 6600.00 1256.39 0.00 -0.1¢ 0.00 175.71 81.00
0.307 6600.00 1257.44 1.05 0.43 1.05 185.87 81.0Q
0.320 6600.00 1256.54 0.00 0.15 0.00 145.32 75.00
0.320 6600.00 1257.47 0.93 0.03 0.93 142.86 75.00
* 0.322 6600.00 1257.43 0.00 0.89 ¢.00 150.39 25.00
* 0.322 6600.00 1258.02 0.59 0.55 0.59 153.83 25.00
0.344 6600.00 1257.55 0.00 0.12 0.00 141.73 110.00
0.344 6600.00 1258.11 0.56 0.09 0.56 144.74 110.00
* 0.352 6600.00 - 1260.79 0.00 3.24 9.00 469.38 40.00
d 0.352 6600.00 1261.12 0.34 3.02 0.34 159.00 40.00
hd 9.356 6600.00 1262.10 ¢.00 1.31 0.00 1030.81 25.00
*° 0.356 6600.00 1262.96 0.86 1.84 0.86 538.22 25.00
0.361 6600.00 1262.08 0.00 -0.02 0.00 287.00 20.00
0.361 6600.00 1262.84 0.77 -0.12 0.77 287.00 20.00
* 0.370 6600.00 1262.37 Q.00 0.29 0.00 492.88 30.00
0.370 6600.00 1262.53 0.16 -0.32 0.16 270.00 30.00
> 0.450 5900.00 1266.47 0.00 4.10 0.00 355.00‘ 420.00
* 0.450 5900.00 1266.48 0.01 3.95 0.01 355.00 420.00
* 0.490 5900.00 1269.40 0.00 2.93 0.00 250.00 230.00
* 0.490 5%00.00 1269.40 0.00 2.92 0.00 250.00 230.00
0.580 5900.00 1273.86 0.00 4.46 0.00 240.00 450.00
0.580 5900.00 1273.86 0.00 4.46 0.00 240.00 450.00
0.610 5900.00 1275.14 0.00 1.28 0.00 500.07 180.00
* 0.610 5900.00 1275.10 -0.04 1.24 -0.04 209.70 180.00
> 0.650 5900.00 .1277.43 0.00 2.29 0.00 170.00 200.00
> 0.650 5900.00 1277.74 0.31 2.64 0.31 170.00 200.00
» 0.710 5900.00 1279.44 0.00 2.01 0.00 128.00 295.00
> 0.710 5900.00 1279.65 - 0.22 1.91 0.22 128.00 295.00
0.750 5900.00 1282.45 0.00 3.01 0.00 145.00 230.00
0.750 5900.00 1282.42 -0.03 2.77 -0.03 145.00 230.00
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Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Numbex Elevation Profile Section Know/Comp Top Width Length
(efs) (£t MSL) (ft) (£t) (ft) (ft) (ft)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XILCH
------------------ - B, , |
* 0.790  5900.00 1285.20 0.00 2.75 0.00 300.00 230.00
* 0.790 5900.00 . 1285.19 0.00 2.78 0.00°  300.00 230.00
0.830 5900.00 1285.96 0.00 0.76 0.00 889.66 220.00
0.830 5900.00 1285.85 ~0.11 0.66 -0.11 260.00 220.00
0.860  5900.00 1286.40 0.00 0.44 0.00 150.00 180.00
0.860 5900.00 1286.64 0.24 0.7% 0.24 " 150.00 180.00
M 0.900 5900.00 1287.30 0.00 0.90 0.00 164.95 235.00
* 0.900  5500.00 1287.31 0.01 0.66 0.01 165.37 235.00
> 0.960 5900.00 1291.68 0.00 4.38 0.00 160.00 300.00
* 0.960 5900.00 1291.67 0.00 4.37 0.00 160.00 300.00
1.000 5%00.00 1293.13 0.00 1.45 0.00 714.99 230.00
1.000 5900.00 1293.11 -0.02 1.44 -0.02 180.00 230.00
1.004 5900.00 1293.22 0.00 0.09 0.00 160.00 40.00
1.004 5900.00 1293.22 0.01 0.11 0.01 160.00 40.00
1.030 5900.00 1293.55 0.00 0.33 0.00 264.00 118.00
1.030 5900.00 1293.56 0.01 0.33 0.01 264.00 118.00
* 1.060 5900.00 1294.41 0.00 0.86 0.00 133.16 1%0.00
> 1.060 5500.00 1294.40 0.00 0.85 0.00 133.11 190.00
* 1.110 5900.00 1298.38 0.00 3.97 0.00 619.39 230.00
* 1.110 55%00.00 1298.36 -0.01 3.96 ~0.01 330.00 230.00
1.160 55%00.00 1299.94 0.00 1.56 0.00 272.33 250.00
1.160 5900.00 1300.29 0.35 1.92 0.35 220.00 250.00
1.210 5900.00 1301.65 0.00 1.72 0.00 299.82 260.00
1.210 59%00.00 1301.74 0.08 1.45 0.08 157.10 260.00
1.240 5900.00 1302.42 0.00 0.77 0.00 343.00 130.00
1.240 5900.00 1302.52 0.30 0.78 0.10 170.00 130.00
1.290- 5900.00 1304.19 0.00 1.77 0.00 470.19 240.00
1.290 5900.00 1304.57 0.38 2.05 0.38 281.42 240.00
1.380 5900.00 1307.49 0.00 3.30 0.00 278.38 465.00

1.380 5900.00 1307.53 0.04 2.96 0.04 120.00 465.00
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Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Numbex Elevation Profile Section Know/Comp Top Width Length
{cfs) (£t MSL) (ft) {fr) (£x) {ft) (ft)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
. 1.400 4900.00 1308.74 0.00 1.24 0.00 210.00 110.00
* . 1.400 4500.00 1308.79 0.05 ‘'1.26 0.05 210.00 110.00
* 1.410 4900.00 1307.79 0.00 ‘ ~0.95 0.00 210.00 80.¢0
> 1.41¢0 4900.00 1307.90 0.12 ~0.89 0.12 210.00 80.00
> 1.430 4900.00 . 1309.44 0.00 1.65 0.00 316.75 242.56, ”
> 1.430 4900.00 1309.37 -0.07 1.47 -0.07 230.00 242.56
1.490 4900.00 1310.31 0.00 0.87 0.00 371.68 312.32
1.490 4900.00 3310.25 -0.06 0.88 -0.06 200.00 312.32
* 1.540 4900.00 1312.77 0.00 1.47 0.00 172.55 197.89
* 1.540 4900.00 1312.03 0.26 1.79 0.26 120.00 197.89
> 1.600 4900.00 1314.59 0.00 2.82 0.00 135.43 271.35
* 1.600 4900.00 1314.98 0.38 2.94 0.38 110.00 271.35
* 1.710 3600.00 1317.98 0.00 3.39 0.00 181.59 705.17
> 1.710 3600.00 1318.09 0.10 3.11 0.10 100.00 705.17
1.860 3600.00 1323.05 0.00 5.07 0.00 290.75 685.32
1.860 3600.00 1323.28 0.23 5.19 0.23 130.00 685.32
2.020 3600.00 1328.88 0.00 5.82 0.00 342.58 684.84

2.020 3600.00 1329.76 0.88 6.48 0.88 120.00 684.84
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SUMMARY OF WARNING AND STATUS MESSAGES :

Section 0.003, profile 1, conveyance change outside acceptable range.
Section 0.003, profile 2, conveyance change outside acceptable range.
Section 0.172, profile 1, conveyance change outside acceptable range.
Section 0.172, profile 2, conveyance change outside acceptable range.

Section 0.178, profilbe 1, critical depth assumed.

Section 0.178, profile 1, minimum specific energy.

Section 0.178, profile 2, critical depth assumed.

Section 0.178, profile 2, minimum specific energy.
Section 0.188, profile 1, critical depth assumed.
Section 0.188, profile 1, minimum specific energy.
Section 0.188, profile 2, critical depth assumed.
Section 0.188, prof_ile 2, minimum specific energy.

Section 0.206, profile 1, conveyance change outside acceptable range.

conveyance change outside acceptable range.

Section 0.206, profile 2
Section 0.238, profile 1, conveyance change outside acceptable range.
Section \0.238, profile 2, conveyance change outside acceptable range.
Section 0.24, profile 1, critical depth assumed. »
Section 0.24, profile 1, minimum specific energy.

Section 0.24, profile 2, critical depth assumed.

Section 0.24, profile 2, minimum specific energy.

Section 0.246, profile 1, ‘critical depth assumed.

Section 0.246, profile 1, minimum specific energy.

Section 0.246, profile 2, critical depth assumed.

Section 0.246, profile 2, minimum specific energy.




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE 28
PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ02079 9/14/2004

Section 0.248, profile 1, hydraulic jump downstream.
Section 0.248, profile 1, conveyance change outside acceptable range.
Section 0.248, profile 2, hydraulic jump downstream.

conveyance change outside acceptable range.

_ Section 0.248, profile 2

Section 0.307, profile 1, conveyance change outside acceptable range.

Section 0.322, profile 1, conveyance change outside acceptable range.

conveyance change outside acceptable range.

N

Section 0.322, profile

P

Section 0.352, profile critical depth assumed.

Section 0.352, profile 1, minimum specific energy.

Section 0.352, profile 2, critical depth assumed.

Section 0.352, profile 2, minimum specific energy.

Section 0.356, profile 1, critical depth assumed.

Section 0.356, profile 1, minimm specific energy.

Section 0.356, profile 2, conveyance change outside acceptable range.
Section 0.37, profile 1, critical depth assumed.

Sectiop 0.37, profile 1, minimum specific energy.

Section 0.45, profile 1, critical depth assumed.

Section 0.45, profile 1, minimum specific energy.

Section 0.45, profile 2, conveyance change outside acceptable range.
Section 0.49, profile 1, critical depth assumed.

Section 0.49, profile 1, minimum specific energy.

Section 0.49, profile 2, critical depth assumed.

Section 0.49, profile 2, minimum specific energy.

Section 0.61, profile 2, conveyance change outside acceptable range.

Section 0.65, profile 1, conveyance change outside acceptable range.

Section 0.65, profile 2, conveyance change outside acceptable range.
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Section 0.71, profile 1, conveyance change outside acceptable range.
Section 0.71, profile 2, conveyance change outside acceptable range.
Section 0.79, profile 1, conveyance chasge outside acceptable range.
Section 0.79, profile 2, conveyance change outside acceptable range.
Section 0.9, profile 1, critical depth assumed.

- Section 0.9, profile 1, minimum specific energy.
Section 0.9, profile 2, critical depth assumed.
Section 0.9, profile 2, minimum specific energy.
Section 0.96, profile 1, conveyance change outside acceptable range.
Section 0.96, profile 2, conveyance change outside acceptable range.
Section 1.06, profile 1, critical depth assumed.
Section 1.06, profile 1, minimum specific energy.
Section 1.06, profile 2, critical depth assumed.
Section 1.06, profile 2, minimum specific energy.
Section 1.11, profile 1, conveyance change outside acceptable range.
Section 1.11, profile 2, conveyance change outside acceptable range.

Section 1.4, profile 1, conveyance change outside acceptable range. |

section 1.4, profile 2, conveyance change outside ptable range.
Section 1.41, profile 1, probable minimum specific energy.

Section 1.41, profile 1, water surface elevation based upon the
_minimum difference.

Section 1.41, profile 1, 20 trials attempted to balance water surface

elevation.

Section 1.41, profile 2, probable minimum specific energy.

Section 1.41, profile 2, water surface elevation based upon the
minimum difference.

20 trials attempted to balance water surface

Section 1.41, profile 2
elevation.
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Section 1.43, profile 1, conveyance change outside acceptable range.
Section 1.43, profile 2, conveyance change outside acceptable range.
Section 1.54, profile 1, critical depth assumed.

Section 1.54, profile 1, minimum specific energy.

Section 1.54, profile 2, critical depth assumed.

Section 1.54, profile 2, minimum specific energy.

Section 1.6, profile 1, conveyance change outside acceptable range.
Section 1.6, profile 2, conveyance change outside acceptable range.
Section 1.71, profile 1, conveyance change outside acceptable range.
Section 1.71, profile 2, conveyance change outside acceptable range.
84 Warning and status message(s) genexat_ed

SUMMARY PRINTOUT TABLE 200 : ECHO CANYON LOMR
- REVISED MODEL

AZ02079

Pxofile Number 2

Cross- Floodway Floodway Floodway W. S. W. S. W. S.

Section  Width Section Mean Elevation Elevation Elevation

Number Area Velocity with without Diffrence

~ Floodway Floodway
(fr) (sq ft) (ft/s) (£t MsSL) (ft MSL) (ft)

0.000 250. 1120. 5.9 1247.9 1246.9 1.0
0.003 274. 2832. 2.3 1248.4 1247.8 0.6
0.026 318. 3206. 2.1 1248.4 1247.8 0.6
0.049 3s1. 3798. 1.7 1248.4 1247.8 0.6
0.081 426. 4338. 1.5 1248.5 1247.9 0.6
0.117 485. 4991. 1.3 1248.5 1247.9 0.6
0.139 467. 4484. 1.5 1248.5 1247.9 0.6
0.172 303. 2989. 2.2 1248.5 1247.9 0.6
0.178 290. 787. 8.4 1249.1 1249.1 0.0
0.188 309. 855. 7.7 1251.0 1251.0 0.0
0.1%0 31s6. 1134. 5.8 1252.2 1252.2 0.0
0.206 294. 1450, 4.6 1252.8 1252.8 0.0
0.238 232. 1053. 6.3 1252.8 1252.8 0.0
0.240 242, 754. 8.8 1254.0 1254.0 0.0
0.246 122. 567. 11.6 1254.8 1254.6 0.2
0.248 167, 968. 6.8 1256.5 1256.1 0.4
0.268 157. 949. 7.0 1256.6 - 1256.2 0.4
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0.289 133. 789. 8.4 1256.8 1256.3 0.5
0.291 141. 862. 7.7 1257.0 1256.5 0.5
0.307 186. 964. 6.8 1257.4 1256.4 1.0
0.320 143. 823. 8.0 1257.4 1256.5 0.9
0.322 154. 1115, 5.9 1258.0 1257.4 0.6
0.344 145. 1026. 6.4 1258.1 1257.5 0.6
0.352 159. 600. 11.0 1261.1 1260.8 6.3
0.356 538. 1595. 4.1 1263.0 1262.1 0.9
0.361 287. 1116. 5.9 1262.9 1262.1 0.8
0.370 270. 819. 8.1 1262.6 1262.4 0.2
0.450 355. 719. ‘8.2 1266.5 1266.5 0.0
0.490 250. 935. 6.3 1269.4 1269.4 0.0
0.580 240. 1036. 5.7 1273.9 1273.9 0.0
0.610 210. 804. 7.3 1275.1 1275.1 0.0
0.650 170. 999. 5.9 1277.7 1277.4 0.3
0.710 128. 628. 9.4 1279.6 1279.4 0.2
6.750 145. 761. 7.8 1282.4 1282.4 0.0
0.790 300. 1423. 4.1 1285.2 1285.2 0.0
0.830 260. 1276. 4.6 1285.9 1286.0 -0.1
0.860 150. 988. 6.0 1286.6 1286.4 0.2
0.900 165. . 568. 10.4 1287.3 1287.3 0.0
0.960 160. '807. 7.3 1291.7 1291.7 0.0 '
1.000 180. 892. 6.6 1293.1 1293.1 0.0 :
1.004 160, 948. 6.2 1293.2 1293.2 6.0
1.030 264. 1481. 4.0 1293.5 1293.5 0.0
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SUMMARY PRINTOUT TABLE 200 : ECHO CANYON LOMR
REVISED MODEL
AZ02079

Profile Number 2

Cross- Floodway Floodway Floodway W. S. W. S. W. S.

Section  Width Section Mean Elevation Elevation Elevation

Number Area Velocity with without Diffrence

Floodway - Floodway
(£ft) (sq ££)  (ft/s) (ft MSL) (£t MSL) (ft)

1.060 133. 519. 11.4 1294.4 1294.4 0.0
1.110 330. 1330. 4.4 1298.4 1298.4 0.0
1.160 _220. 926. . 6.4 1300.2 1299.9 0.3
1.210 157. 820. 7.2 1301.8 1301.7 0.1
1.240 170. ~ 797. 7.4 1302.5 1302.4 0.1
1.290 281. 1133. 5.2 1304.6 1304.2 0.4
1.380 120. 723. 8.2 1307.5 1307.5 0.0
1.400 210. 1450. 3.4 1308.8 1308.7 0.1
1.410 210. 695, 7.1 1307.9 1307.8 0.1 N
1.430 230. 896. 5.5 1309.3 1309.4 -0.1 ’
1.490 200. 845. 5.8 1310.2 1310.3 ~0.1
1.540 120. 460. 10.7 1312.1 1311.8 0.3
1.600 110. 636. 7.7 1315.0 1314.56 0.4
1.710 100. 429. 8.4 1318.1 1318.90 0.1
1.860 130. 414. 8.7 1323.3 1323.1 0.2
2.020 120. 437. . 8.2 1329.8 1328.9 0.9

END OF OUTPUT




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Expires September 30,2005

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address.

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

[J CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72).

}Q LOMR: A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood
o elevations. (See Parts 60 & 65 of the NFIP Regulations.)

B. OVERVIEW \

1. The NFIP map panel(s) affected for all impacted communities is (are):

Community No. Community Name ] State Map No. Panel No. Effective Date

Ex: 480301 City of Katy . TX 480301 0005D 02/08/83
480287 Harris County X 48201C 0220G 09/28/90
040051 City of Phoenix AZ 40051 | 1690E 7/19/01
040049 Town of Paradise Valley AZ 40049 | 1690E 7/19/01

2.%\AFIoodingSource: Echo Canyon Wash

3. Project Name/ldentifier: pcho Canyon, City of Phoenix, Project No. ST83130143
4. FEMA zone designations affected: (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X) A, AE

5. Basis for Request and Type of Revision:

a. The basis for this revision request is {check all that apply)
kg Physical Change @ Improved Methodology/Data
[J Regulatory Floodway Revision [] Other (Attach Description)

Note: A photograph and narrative description of the area of concem is not required, but is very helpful during review.

‘b. The area of revision encompasses the following types of flooding and structures {check all that apply)
Types of Flooding: [l Riverine [ Coastal . [ Shallow Flooding (e.g., Zones AO and AH)
» [ Alluvial fan ' [ Lakes [ Other (Attach Description)
Structures: [0 Channelization [ Levee/Floodwall X Bridge/Cuivert
O Dbam ~ [ Fill [ Other, Attach Description

~

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2




C. REVIEW FEE

Has the review fee for the appropriate request category been included? ] Yes Fee amount: $

[ No, Attach Expianation

Please see the FEMA Web site at http://www.fema.gov/fhm/frm_fees.shtm for Fee Amounts and Exemptions.

D. SIGNATURE -

All documents submitted in support of this request are correct to the best of my knowledge. 1 understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001. ,

Name: Larry Sibala, P.E. ' Company: Aztec Engineering Co.

Mailing Address: Daytime Telephc:;ne No.: Fax No.: .
4561 E. McDowell RAd. 602 454-0402 602 454-0403
Phoenix, AZ 85008-4505 E-Mail Address: lsibala@aztec.us

Date: / )
) -/
?: AT / O Gl

As the communityb/fficial responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained: In addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official's Name and Title: ‘ Telephone No.:
Bill Meads, Town Engineer 480 348-3529
Community Name: Community Official’s Signature (required): Date:

Town of Paradise Valley. éﬁ)uiéx;b Q___/4L¢a,€ 594/2/45¥1

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. 1 understand that any false
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: License No.: Expiration Date:
Company Name: . ] Telephone No.: Fax No.:
Signature: Date:

Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number) Required if ...

O Riverine Hydrology and Hydraulics Form (Form 2) New orvrevised discharges or water-surface elevations

[J Riverine Structures Form (Form 3) Channei is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
['] Coastal Analysis Form (Form 4) New or revised coastal elevations
O Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
O Alluvial Fan Flooding Form (Forrﬁ 6) Flood control measures on alluvial fans
FEMA Form 81-89, SEP 02 ' Overview & Concurrence Form MT-2 Form 1 Page 2 of 2




“Engineering,.
_Street,:
304 40:3

AFFIDAVIT OF PUBLICATION

FLD INS/ECHO CANYON WASH

Reference/PO # 6300004400

Arlzona

111ESS

PO BOX 194
Phoenix, Arizona 85001-0194 '
(602) 444-7300 FAX (602) 444-7364

STATE OF ARIZONA ss.
COUNTY OF MARICOPA

(razette

Tom Bianco, being first duly sworn, upon oath deposes
and says: That he is the legal advertising manager of
the Arizona Business Gazette, a newspaper of general
circulation in the county of Maricopa, State of Arizona,

published weekly at Phoenix, Arizona,

-and that the

copy hereto attached is a true copy of  the
advertisement published in the said paper on the dates

indicated.

3/20/2003

Sworn to before me this
20TH day of
MARCH A.D. 2003

S 5 =
oEZICA_ SZag I

o

MARILYN "GREENWOOD s
NOTARY PUBLIC-ARIZONA

‘VA-("‘GDA CO'JNT"’

0 Notary Public




[Lagal Akd]wcamﬁﬂ@ﬂmQ
H%(D Wo [First Avenne Mesn, Arfiizoma 835@11{
Affidavit of Publication "

Billing Account# 9262286

P.O. NUMBER: PENDING FLOODPLAIN DELINEATION
Invoice Number: 456614
Price: $ 89.56

STATE OF ARIZONA
County of Maricopa

I, Sharon Grzyb, Legal Clerk, acknowledge
that the attached ad was published

~in a newspaper of general circulation.
The dates of the publication are as follows:
AUGUT 18, 25, 2004

The Tribune (East Valley & Scottsdale Edition)

#W ,é/u//

Legal Clerk

Sharon Grzyb, personally appeared before me, whom | know personally to be the
person who signed the above/attached document

and he/she proved he/she signed it.

AUGUST 25, 2004

// V77 2k 774//

Notary Publig==
j »1 OFFICIAL SEAL
DIANNA NEDD
5/ NOTARY PUBLIC-ARIZONA
MARICOPA COUNT Y
§ My Commission Expires Sept. 16,2005




09/15/2004 15:00 FAX 6024540403 AZTEC ENGINEERING 4002/005

Table 4
Echo Wash - List of Structures in
Floodplain Prior to Study

Address Finished Floor Eley In Out Comments
4027  E. San Miguel Ave. 1270.08 O Revised from 1st Submittal
4324 E. St Joseph Way 1291.80 1
4001 - E. SanJuan Ave. 1264.94 J
4007  E. SanJuan Ave. 1266.44 0
4011 E. San Juan Ave. 1268.40 O
4010 E. SanJuan Ave. 1268.46 O
4002  E. SanJuan Ave. 1267.50 ] +1.0
4007  E. San Miguel Ave. 1268.44 O -4
4019  E. San Miguel Ave. 1269.64 O
4031  E. San Miguel Ave. 1269.92 O
4035 . E. San Miguel Ave, 1269.50 O
4038  E. San Miguel Ave, 1270.15 O]

4101 E. San Miguel Ave. 1271.84 O
4107 E. San Miguel Ave. 1272.45 O
4111 E. San Miguel Ave. 1274.60 O
4119 E. San Miguel Ave. 1275.38 M O
4127 E.San Miguel Ave. 1276.69 O
4129 E. San Miguel Ave. . 127775 O
4131 E. San Miguel Ave. 1279.45 O
4019 E. San Miguel Ave. 1269.64 J
4135 E. SanMiguel Ave. 1280.56 O
4149  E. San Miguel Ave. 1283.28 1
4205  E. San Miguel Ave. 1283.44 O ‘
4301 E. San Miguel Ave. 1285.80 O
4309 E. San Miguel Ave. 1285.94 O +1.14
4315 E. San Miguel Ave. 1285.67 O
o TR

Page I of 5




039/15/2004 15:01 FAX 6024540403 AZTEC ENGINEERING 40037005

Address Finished Floor Elev In Out Comments
4319 E. San Migusl Ave. 1286.75 O
4325  E. San Miguel Ave. 1287.18 ] O
4333 E. San Miguel Ave. - 1289.44 0]
4337  E. San Miguel Ave. 1290.80 O
4347 E. San Miguel Ave, 1291.73 ) ]
4355  E.San Miguel Ave. 1292.85 o
4364  E. San Miguel Ave. 1293.70 dJ
4350  E. San Miguel Ave. 1292,66 O |
4144 | E. San Miguel Ave. 1283.76 D
4140 E. San Miguel Ave. 1282.35 O
4122 E.San Miguel Ave. 1275.48 ] |
4106 E.San Miguel Ave. 1273.48 | }
4042 E. San Miguel Ave. 1273.89 J
4034  E. San Miguel Ave. . 1272.36 0
4130 E. Montebello Ave 1278.85 0
4115 E. Montebello Ave 1277.04 0
5509 N. 40th St. 1265.65 O
5501  E. Stanford Dr. 1265.10 ] d
5502  E. Stanford Dr. 1266.41 0
4030  E. Stanford Dr. 1270.08 O
4040 E. Stanford Dr. 1269.95 O :
6510 E.St Joseph Way 1267.08 O]
4014 E. St Joseph Way 1267.87 O
4020 E. St Joseph Way 1268.40 I:l
4026 E. St Joseph Way 1269.13 O
4032  E. St. Joseph Way 1270,33 i O
4042 E. St. Joseph Way 1271.48 (]
4102 E. St Joseph Way 1272.75 O
4106 E. St Joseph Way 1274.00 O
4110 E. St Joseph Way 1274.90 O

- Page 2 6f 5




09/1572004 15:01 FAX 6024540403

AZTEC ENGINEERING

@004/005

Address Finished Floor Eley In Out Comments
4118 E. St. Joseph Way 1275.95 [l %
4128 E. St. Joseph Way 1275.95 ]
4140 E. St Joseph Way 1276.03 ’ O
4182 E. St. Joseph Way 1276.55 Wl ]
4164  E. St Joseph Way 1278.45 O
4176 E. St. Joseph Way 1280.25 0
4188 E. St Joseph Way 1280.94 ]
4200 E. St Joseph Way 1280.55 0
4202 E._St Joseph Way 1280.05 : |
4204 E. St Joseph Way 1280.97 (]
210 Est Joseph Way 1283.57 ]
4214 E. St Joseph Way 1284.30 O
4218 E. St Joseph Way 1284.23 M (1
4222 E. St Joseph Way 1285.64 v O
4226 . E. St Joseph Way 1287.15 O
4302 E. St Joseph Way 1287.94 d v
4306  E. St Joseph Way 1288.53 O %]
4310 E. St Joseph Way 1288.70 - O
4316 E. St Joseph Way 1289.87 O
4320 E. St. Joseph Way 1291.15 d
4323 E. St Joseph Way 1291.65 O
4319 E. St Joseph Way 1290.54 J
4315 E. St. Joseph Way 1289.50 O %]
4311 E. St Joseph Way 1288.09 O WV
4307 . E. St Joseph Way 1287.10 ] Wi
4303 E. St Joseph Way . 1288.27 O ]
4221 E. St. Joseph Way 1285.81 O ]
4223 E. St Joseph Way 1285.20 O _
4219 E. St Joseph Way 1285.33 O v
4207 E. St. Joseph Way 1283.90 O

Page 3 of 5




09/15/72004 15:01 FAX 6024540403

AZTEC ENGINEERING

d005/005

Address Finished Floor Elev In Out Comments
4201  E. St Joseph Way 1282.45 ]
4117 E. St Joseph Way 1275.25 [
4108 E. St Joseph Way 1273.90 L]
4103 E. St Joseph Way 1272.65 d
4041 E. St. Joseph Way 127157 (I
4031 E. St Joseph Way 1270.37 O Revised from 1st Submittal
4022 E. St. Joseph Way 1268.35 ]
4179 E. St Joseph Way 1280.41° O
5718 N44th St, 1292.60 O
4324 N 44th St. 1290.35- O '
5705 N 44th St. 126290 O '
4402 E.Marion Way 1280.10 O
4412 E.Marion Way 1290.37 J
| 4426 E. Marion Way 1290.77 l
4438 E.Marlon Way 1292.60 O |
5616  N.45th St. 129350 O W
5626  N. 45th St, 1294.80 d
5825  N.45th St, O Na Structure
5625  N.45th St. 1298.37 L]
5616  N.45th St. 1297.20 O
5818  N.45th St. 1300.35 ]
5808 ©  N. 45th St. 1307.38 O
5802 N.44th P). 1295,03 - O Revised from 1st Submittal
5812 N. 44th P 1294.04 O Revised from 1st Submittal
5822  N. 44th Pl. 1294.35 o
5830  N.44th P, 1294.70 ]
5823 N.44th PI. 1294.87 ]
5815  N.44th Pl. 1296.86 O
5801 N.44th Pl. 1295.90 J %]
4502 E. Solano Or. 129755 O

Page 4 of 5




Address Finished Floor Eley In Out Comments
4510 E. Solano Dr. 1300.74 (]
4518  E. Solano Dr. 1280.01 ]
5840  N.45th PL. 1310.45 i
5844  N. 45th PI. ' 1313.45 ] ]
5850  N. 46th St. 1305.75 ] v
4441 E. Palo Verde Dr. 1298.45 ]
4431  E.Palo Verde Dr. 1297.20 ]
442t E. Palo Verde Dr. 1295.55 Wi (]
4411 E.Palo Verde Dr. 1296.78 1
4405  E. Palo Verde Dr. 1296.51 [l
4501 N. 45th PI. 1298.85 Wi ]
4509  N. 45th Pl 1208.29 v ]
5901  N. 45th Pl. 1301.42 [
4519 N.45th PL. 1300.38 [
4523 N. 45th PI. 130227 4] ]
5921  N.45th Pl. 1303.60 Ll
5927  N. 45th PI. 1304.70 ]
5920 N. 45th PI. 1304.15 ]
5926  N. 45th PI. 1305.26 ]
5930  N. 45th PI. 1306.60 [
4609  E. Palo Verde Dr. 1300.80 ]
4605  E. Palo Verde Dr. 1307.45 L]
4601  E. Palo Verde Dr. 1307.35 ) J
4802 E. Palo Verde Dr. 1307.50 v 1
4606  E. Palo Verde Dr. 1307.47 A
4614  E.Palo Verde Dr. 1309.58 (]
4622  E. Palo Verde Dr. 1313.50 ] Y4

Page 5
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City of Phoenix

STREET TRANSPORTATION DEPARTMENT

January 16, 2004

Ms. Andrea L. Ryon, P.E. Director
Engineering Division

Michael Baker Jr., Inc.

3601 Eisenhower Avenue, #600
Alexandria, VA. 22304-6465

RE: LETTER OF MAP REVISION FOR ECHO CANYON WASH, PHOENIX, MARICOPA, ARIZONA,
FIRM PANEL 04013C1690F DATED JULY 19, 2001

Dear Ms. Ryan:

This is a request to issue a revision to the Flood Insurance Rate Map (FIRM) for Maricopa County,
Arizona and Incorporated Areas. Pertinent information about the request is listed below:

Identifier: LOMR request for Echo Canyon Wash from McDonald Drive to Stanford
Drive

Flooding Source: Echo Canyon Wash

FIRM Panel Affected:  04013C1690F

ITEMS:

A check for $4,200.

Technical Data Notebook.

FEMA MT-2 Forms.

Survey and Mapping Information.

Hydrology.

Hydraulics.

Copy of FIRM Panel 04013C1690F dated July 19, 2001. Figure 4.
Floodplain Delineation, Figures 5 & 6.

h Flood Profile, Figures 7 & 8.

10. Duplicate Effective Model Input/Output, Appendix D.
11. Revised Model Input/Output, Appendix F.

12, 24" x 36" Workmaps, Appendix G.

© 00 NOy (O 3% 100 N

If you have any technical questions regarding the submittal, please contact Mr. Larry Sibala, P.E., Aztec,
3747 East Grove Street, Phoenix, AZ. 85040, phone (602) 454-0402. If you have any other questions,
please contact this office at 602-262-4960.

Sincerely,

Hasan CFM
Floodplain Manager

Attachments

c: Mr. Sibala, P.E., Aztec

Mr. Cosson, Arizona Department of Water Resources
Mr. Murphy, P.E., CFM, Flood Control District of Maricopa County

200 West Washington Street, Fifth Floor, Phoenix, Arizona 85003 1611 602-262-6284 FAX: 602-495-2016
Recycled Paper




FLOODPLAIN MANAGEMENT

Mr. Tim Murphy, P.E., CFM

Flood Control District of Maricopa County
2801 West Durango

Phoenix, AZ. 85009
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.0 INTRODUCTION
I.I  Purpose and Authorization of Study

The purpose of this study is to obtain a Letter of Map Revision (LOMR) for the proposed
floodplain/floodway of Echo Canyon Wash from Stanford Drive to McDonald Drive. The LOMR
will be based on recent topography and a revised hydraulic analysis. There will be no revision to
the existing hydrology.

This study and analysis was authorized by the Floodplain Management, Street Transportation
Department, City of Phoenix.

1.2 Project Location

The project area is located in the City of Phoenix within Maricopa County as shown in Figure |.
The project is within Section |8, Township 2 North and Range 4 East. The study reach includes
the area bounded by Stanford Drive on the south, McDonald Drive on the north, 40" Street on
the west, and approximately 47" Street on the east as shown in Figure 2. Figure 3 provides an
isometric view of the project area. Site photographs were taken and are included in Appendix A.

The project area is located within Zone AE of the FEMA Flood Insurance Rate Map (FIRM), Panel
No. 04013C1690F, revised July 19, 2001. Zone AE is defined as “Special flood hazard areas
inundated by 100-year flood, Base flood elevations determined.” Figure 4 provides a copy of the
FIRM Map for the project location

I.3 Floodplain History

1.3.]  Effective FIS

A search was done for the existing regulatory model through Echo Canyon Wash. This search
included contacting the FEMA library, the City of Paradise Valley, and a search through existing
information within the City of Phoenix. The only information available was a LOMR performed
by Baker Engineering up through river mile station 0.71, dated August 7, 1996. This LOMR was
submitted as part of the construction of the Arizona Canal/Diversion Channel (AC/DC) and the
improvements at the Echo Canyon Wash junction with the AC/DC Channel. A copy of the
LOMR is included in Appendix B.
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2.0 ABSTRACT AND FEMA FORMS

2.1 Study Documentation Abstract
2.1 Date Study Accepted No Acceptance
202 Study Contractor Aztec Engineering
Contact (s) Larry Sibala, P.E.
Jeff Ford, P.E.
Address: 3747 E. Grove St.
Phoenix, AZ 85040-3982
Phone / Fax (602) 454-0402 / (602) 454-0403
Email Isibala@aztec.us
2.1.3 FEMA Technical Review Unknown
Contractor
Contact (s)
Address
Phone
2.14 FEMA Regional Reviewer Unknown
Phone
245 State Technical Reviewer Unknown
. Phone
2.1.6 Local Technical Reviewer Hasan Mushtaqg, City of Phoenix
Phone (602) 262-4960
2.3 Reach Description Echo Canyon VWash
2.1.8 Aerial Mapping Source Kenney Aerial
Phone (602) 242-5588
Flight Date / Contour Interval November 15, 1990/ 1” = 400, 2’ Cl
219 Coordination of Peak Discharges | Used Existing FIS Discharges
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22 FEMA Forms

Application for a Letter of Map Revision requires the use of the FEMA Form Series 81-89, MT-2
forms. The following is a list of the forms required for this submittal:

° MT-2, Form | - Overview and Concurrence Form
@ MT-2, Form 2 - Riverine Hydrology and Hydraulics Form
° MT-2, Form 3 - Riverine Structures Form




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Hplres Seplemder 302805

.1

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address.

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

[ CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72).

&1 LOMR: A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood
elevations. (See Parts 60 & 65 of the NFIP Regulations.)

B. OVERVIEW

1. The NFIP map panel(s) affected for all impacted communities is (are):

Community No. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90
‘nannm City of Phoenix AZ 140051 [1690F 107/19/01

2. Flooding Source: Echo Canyon Wash
3. Project Name/ldentifier: Echo Canyon, City of Phoenix, Project No. ST 83130143
4. FEMA zone designations affected: A 7 AE (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)
X Physical Change X1 Improved Methodology/Data
[ Regulatory Floodway Revision [ Other (Attach Description)

Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review.

b. The area of revision encompasses the following types of flooding and structures (check all that apply)

Types of Flooding: Riverine [ Coastal [J Shallow Flooding (e.g., Zones AO and AH)
[ Alluvial fan [ Lakes [] Other (Attach Description)
Structures: [ Channelization [ Levee/Floodwall K] Bridge/Culvert
[J Dam Fil [] Other, Attach Description
FEMA Form 81-89, SEPT 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2




C. REVIEW FEE

Has the review fee for the appropriate request category been included? ﬁ Yes Fee amount: $ 4 r 000.00
[J No, Attach Explanation
Please see the FEMA Web site at http://www .fema.gov/mit/tsd/frm_fees.htm for Fee Amounts and Exemptions.

D. SIGNATURE

All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statement may be punishable by
fine or imprisonment under Title 18 of the United States Code, Section 1001.

B & rw Sibala. PLE. Company:  A7TEC Engineering Co.

Mailing Address: Daytime Telephone No.: Fax No.: J
3747 E. Grove St. 602-454-0402 602-454-0403
Phoenix, AZ 85040 E-Mail Address: ] sjbala@aztec.us I

Date:

ia o/ 05

official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map Revision
(LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all
of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that all necessary
Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that the land and
any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we
have available upon request by FEMA, all analyses and documentation used to make this determination.

(required):

Community Official’s Name and Title: Telephone No.:
Hasan Mushtaqg, City of Phoenix Floodplain Manager 602-262-4960

Community Name: Community Official’s Sggnature (required): Date:

City of Phoenix \\\éujéf””‘”f§§ﬂ~ /442/477/

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's h;'ér‘ne: License No.: - Expiration Date:
. Al Reece--——— -~ - AZ 25396 —— o -3/ 31 [ 2004 - = - -
Company Name: Telephone No.: Fax No.:

AZTEC Engineering Co. 602-458-9270 602-458-9359

Signature: ) . \ Date: )
/{;Z)é/u ﬂ ,[/ng 12/18/03

Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number Required if ...

] Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations

[J Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
[ Coastal Analysis Form (Form 4) New or revised coastal elevations
[J Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
1 Allvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

*

FEMA Form 81-89, SEPT 02 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2




FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 30670148
RIVERINE HYDROLOGY & HYDRAULICS FORM PSRl I8 065

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond fo this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above

address.
= ==

Flooding Source:
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

1. Reason for New Hydrologic Analysis (check all that apply)

K1 Not revised (skip to section 2) [ No existing analysis’ _ 0 improved data
[ Alternative methodology [ Proposed Conditions (CLOMR) [J Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) . Revised (cfs)

3. Methodology for New Hydrologic Analysis (check all that apply)

Statistical Analysis of Gage Records Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
Regional Regression Equations Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support the
new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can
be found at: http:/www.fema.gov/mit/tsd/en_modl.htm.

4. Review/Approval of Analysis
If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review.

5. Impacts of Sediment Transport on Hydrology
Was sediment transport considered? [JYes [JNo Ifyes, then ﬁ_l! out $§§1£r_1__F_(§gpinlept_T_r_z_ap§@t_1)_o! Form 3. If No, then attach your |

~—-§ ~~ —explanation for why sediment transport was not considered. — — ~

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
1262 Proposed/Revised
Downstream Limit Section immediately 0.370 : 71
Downstream of Stanford Dr. ®) _ 126248
Upstream Limit U.S. Face of culvert (BB) 1.41 1308.0 1308.01

at McDonald Drive
2. Hydraulic Method Used
Hydraulic Analysis HEC-=-2 [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models
. FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,

respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/fhm/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? Kl Yes [ No
4, Models Submitted

Duplicate Effective Model* Natural File NameDUPEFFECHQ Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File NameREVECHO Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) — for details, refer to the corresponding section of the instructions.

The document "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can be found at:
http://www.fema.gov/fhm/en_modl.shtm.

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the requester's
property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; and the
referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated to

‘ show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the effective
1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? [dYes [J No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
e The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
e The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? O Yes No
If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

3. For LOMR requests, is the regulatory floodway being revised? [ Yes No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 1 Yes X No

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.
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FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

O.M.B. No. 3067-0148
Expires September 30, 2005

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3087-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above

address.

Flooding Source:
Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization ............... complete Section B
Bridge/Culvert... ... complete Section C
DaM.ccivinsssemmmssssssns ... complete Section D
Levee/Floodwall....... ... complete Section E
Sediment Transport........ complete Section F (if required)
Description Of Structure
1. Name of Structure:
Type (check one): [ Channelization Kl Bridge/Culver, [ Levee/Floodwall

Location of Structure: 44th St. crossing Echo Wash

Downstream Limit/Cross Section: 1 .00

Upstream Limit/Cross Section: 1.03
2. Name of Structure:
Type (check one): [ Channelization K1 Bridge/Culvert [J Levee/Floodwall

Location of Structure: McDonald Dr. crossing Echo Wash

Downstream Limit/Cross Section: 1 .38

Upstream Limit/Cross Section: 1.41

3. Name of Structure:
Type (check one) [ Channelization [ Bridge/Cuilvert [ Levee/Floodwall
Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

[Obam

[Jpam

[Jbam

NOTE: For more structures, attach additional pages as needed.

FEMA Form 81-89B, SEPT 02 Riverine Structures Form

MT-2 Form 3 Page 1 of 10




Flooding Source:

Name of Structure:

1.

4.

B. CHANNELIZATION

Accessory Structures

The channelization Includes (check one):

[J Levees [Attach Section E (Levee/Floodwall)] Drop structures

[ Superslevated sections Transitions In cross sectional geometry
[ Debris basin/detention basin 3 Energy dissipator

[J Other (Describe):

Drawing Checklist
Attach the plans of the channelization certifled by a registered professional engineer, as described in the Instructions.

Hydraulic Considerationg
The channel was designed to carry (cfs) and/or the ~year flood.

The design elevation In the channel is based on (check one):
[ subcritical flow [ critical flow O Supercritical flow ] Energy grade fine

If there Is the potentlal for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump Is
controlled without affecling the stabillity of the channel.

[J inletto channel ] Oultet of channel [J At Drop Structures [J At Transitions
[J Other locatlons (specify):

dim Spol ideratl

Was sediment transport considered? [ Yes [CINo If Yes, then fill out Section F (Sediment Tmnsport)
If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: Echo Wash
Name of Structure:  Culvert at 44th St .

1.

w8 2. Hydraulic.modslused to analyze. ihe.stmcturs(e g--HEC-2 with-speclal bridge routine, WSPRO, HY8): ¥

““This revision reflects (check one):

New bridge/culvert not modeled in the FIS
Modified bridge/culvert previously modeled in the FIS
New analysls of bridge/culvert previously modeled in the FIS

HEC 2 Special Culvert

If different than hydraulic analysis for the fiooding sourcs, justify why the hydraulic analysis used for the flooding source could not anaiyze wie
structures. Atiach justification.

Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following (check
the information that has been provided):

K] Dimenslons (helght, width, span, radius, length) B9 Erosion Protection
Shape (culverts only) Low Chord Elevations — Upstream and Downstream
Material Top of Road Elevations ~ Upstream and Downstream
X1 Beveling or Rounding B Structure Invert Elevations ~ Upstream and Downstream
XJ Wing Wall Angle . Stream Invert Elevations — Upstream and Downstream
X} Skew Angle Cross-Section Locations

Distances Between Cross Sectlons
Sediment Transport Conslderations

Was sediment transport considered? [JYes [EINo Ifyes, then fill out Section F (Sediment Transport). '
If No, then attach your explanation for why sediment transport was not considered.

L
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B. CHANNELIZATION

1.

Flooding Source:

Name of Structure:

Accessory Structures

The channelization includes (check one):

[J Levees [Attach Section E (Levee/Floodwall)) D Drop structures

[J Superelevated sections [ Transitions In cross sectional geometry
[ Debris basin/detention basin 3 Energy dissipator

[ Other (Describe):

Drawing Checklist
Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
drauli ide
The channel was designed to carry (cfs) and/or the -year flood.
The design elevation In the channel is based on (check one):
a Subcritical flow [ Critical flow [ Supercitical flow [ Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump is
controlled without affecting the stability of the channel.

[ Inletto channel [] Outlet of channel [ At Drop Structures [J At Transitions
[J Other locations (specify):

Sediment Transport Considerations

Was sediment transport considered? D Yes [JNo If Yes, then fill out Section F (Sediment Transpod)
If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: Echo wash -

Name of Structure:  Culvert at McDonald Drive

L _.I.Z._demnmc.mndetusedmanalyz&mestmdure {e.g.,-HEC-2 with speclal bridge routine, WSPRO, HY8):

1.

3. Atftach plans of the structures certified by a registered professional englneer; The plan detail and information should include the following (check

4.

This revision reflects (check one):

B New bridge/culvert not modeled in the FIS
Modified bridge/culvert previously modeled in the FIS

New analysis of bridge/culvert previously modeled in the FIS HEC 2 S P e Ci al CU]V ert

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

the information that has been provided):

m Dimensions (height, width, span, radius, length) X1 Erosion Protection
Bal Shape (culverts only) X] Low Chord Elevations — Upstream and Downstream
] Material X Top of Road Elevations — Upstream and Downstream
Beveling or Rounding X1 Structure Invert Elevations — — Upstream and Downstream
Wing Wall Angle XJ Stream Invert Elevations — Upstream and Downstream
Skew Angle ¥ Cross-Section Locations

Distances Between Cross Sections
Sediment Transport Considerations

Was sediment fransport considered? [JYes [CNo Ifyes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

®
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.54 Bridge/Culvert
4. Sediment Transport Considerations

Sediment Transport was not considered in the analysis because there was no indication
from the existing conditions that there was a potential for major sediment deposition due
to upstream conditions. The bounding area upstream of the project area is fully developed
and Echo Wash has been cut off from historic contributing areas.




D. DAM

Flooding Source:
. Name of Structure:
1. This request is for (check one): [ Existing dam [0 Newdam O Modification of existing dam
2. The dam was designed by (check one): [[] Federal agency D State agency [J Local government agency
[ Private organization Name of the agency or organization:
3. Does the project involve revised hydrology? [Yes [ No
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
4. Does the submittal include debris/sediment yield analysis? [JYes [JNo

If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why debris/sediment analysis was not considered.

5. Does the Base Flood Elevation behind the dam or downstream of the dam change?
[CdYes [No If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam

FREQUENCY (% annual chance) FIS REVISED

10-year (10%)
50-year (2%)
100-year (1%)
500-year (0.2%)
Normal Pool Elevation

6. Please attach a copy of the formal Operation and Maintenance Plan
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E. LEVEE/FLOODWALL

) System Elements

. a. This Levee/Floodwall analysis is based on (check one):

[ upgrading of an existing levee/floodwall system

B a newly constructed levee/floodwall system
reanalysis of an existing levee/floodwall system

b. Levee elements and locations are (check one):

[ earthen embankment, dike, berm, etc. Station to
[ structural floodwall Station to
[ Other (describe): Station to

c. Structural Type (check one):

monolithic cast-in place reinforced concrete
reinforced concrete masonry block

[ sheet piling

[J Other (describe):

d. Has this levee/floodwall system been certified by a Federal agency to provide protection from the base flood?

CYes [No

If Yes, by which agency?

e. Attach certified drawings containing the following information (indicate drawing sheet numbers):
1. Plan of the levee embankment and floodwall structures. Sheet Numbers:

2. A profile of the levee/floodwall system showing the
Base Flood Elevation (BFE), levee and/or wall crest and

foundation, and closure locations for the total levee system. Sheet Numbers:
. 3. A profile of the BFE, closure opening outlet and inlet
invert elevations, type and size of opening, and
kind of closure. Sheet Numbers:
4. A layout detail for the embankment protection measures. Sheet Numbers:

5. Location, layout, and size and shape of the levee
embankment features, foundation treatment, floodwall
structure, closure structures, and pump stations. Sheet Numbers:
2, Freeboard

a. The minimum freeboard provided above the BFE is:

Riverine
3.0 feet or more at the downstream end and throughout [ Yes I No
3.5 feet or more at the upstream end [ Yes [ No
4.0 feet within 100 feet upstream of all structures and/or constrictions O Yes O No
Coastal

1.0 foot above the height of the one percent wave associated with the 1%-annual-chance
stillwater surge elevation or maximum wave runup (whichever is greater).

[ Yes [ No

2.0 feet above the 1%-annual-chance stillwater surge elevation [ Yes O No

»
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2.  Freeboard (continued)

3. Closures

a. Openings through the levee system (check one):

If opening exists, list all closures:

If No is answered to any of the above, please attach an explanation.

[ exists

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation
addressing Paragraph 65.10(b)(1)(ii) of the NFIP Regulations.

b. s there an indication from historical records that ice-jamming can affect the BFE? [IYes [No

If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.

[ does not exist

Channel Station

Left or Right Bank

Opening Type

Highest Elevation for
Opening Invert

Type of Closure Device

(Extend table on an added sheet as needed and reference)

Note: Geotechnical and geologic data

4. Embankment Protection

a. The maximum levee slope landside is:

b. The maximum levee slope floodside is:

In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the
design analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army
Corps of Engineers [USACE] EM-1110-2-1906 Form 2086.)

c. The range of velocities along the levee during the base flood is: (min.) to (max.)
d. Embankment material is protected by (describe what kind):
e. Riprap Design Parameters (check one): l:l Velocity [:l Tractive stress
Attach references
Stone Ripra
Reach Sideslope g é%m Velocity %lt’g%ﬁtr Do Do > 'Fr)hickness TDc;aepc;(gverE
Sta to
Sta to
Sta to
Sta to
Sta to
Sta to

(Extend table on an added sheet as needed and reference each entry)

FEMA Form 81-89B, SEPT 02

Riverine Structures Form

MT-2 Form 3 Page 5 of 10




E. LEVEE/FLOODWALL (CONTINUED)

® .

g.

a.

b.

C.

4, Embankment Protection (continued)

Is a beddingf/filter analysis and design attached? [J Yes [J No

Describe the analysis used for other kinds of protection used (include copies of the design analysis):

Attach engineering analysis to support construction plans.

5. Embankment And Foundation Stability

Identify locations and describe the basis for selection of critical location for analysis:

[ Overall height: Sta. : height ft.

[ Limiting foundation soil strength:

Sta. , depth to
strength ¢ = degrees, ¢ = psf
slope: SS = (h) to (v)

(Repeat as needed on an added sheet for additional locations)

Specify the embankment stability analysis methodology used (e.g., circular arc, sliding block, infinite slope, etc.):

Summary of stability analysis results:

‘ Case

Loading Conditions Critical Safety Factor

Criteria (Min.)

| End of construction 1.3
Il Sudden drawdown 1.0
1! Critical flood stage 14
\Y Steady seepage at flood stage 14
\ Earthquake (Case ) 1.0

(Reference: USACE EM-1110-2-1913 Table 6-1)

d.

Was a seepage analysis for the embankment performed? OvYes [ONo

If Yes, describe methodology used:

Was a seepage analysis for the foundation performed? OYes [ONo
Were uplift pressures at the embankment landside toe checked? OYes [ONo
Were seepage exit gradients checked for piping potential? OvYes [ONo
The duration of the base flood hydrograph against the embankment is hours.

Attach engineering analysis to support construction plans.
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E. LEVEE/FLOODWALL (CONTINUED)

6. Floodwall And Foundation Stability

a. Describe analysis submittal based on Code (check one):

[ uBC (1988)  or [ Other (specify):
b. Foundation scour protection is provided check box
[ sliding

[ overturning If not, explain:

c. Loading included in the analyses were:

[ Lateral earth @ Pa = psf; Pp= psf

[ Surcharge-Slope @ [ surface psf

O wind @ P, = psf

[ Seepage (Uplift); [ Earthquake @ Peq = %g
[J 1%-annual-chance significant wave height: ft.

[ 1%-annual-chance significant wave period: sec.

d. Summary of Stability Analysis Results: Factors of Safety.

Itemize for each range in site layout dimension and loading condition limitation for each respective reach.

Criteria (Min) Sta To Sta To
Loading Condition
Overturn Sliding Overturn Sliding Overturn Sliding

Dead & Wind 1.5 1.5
Dead & Soll 1.5 1.5
Dead, Soil, Flood, & 1.5 1.5
Impact

Dead, Soil, & Seismic 1.3 1.3

(Ref: FEMA 114 Sept 1986; USACE EM 1110-2-2502)
(Note: Extend table on an added sheet as needed and reference)

e. Foundation bearing strength for each soil type:

Bearing Pressure Sustained Load (psf) Short Term Load (psf)

Computed design maximum

Maximum allowable

f.  Foundation scour protection []is, [ is not provided. If provided, attach explanation and supporting documentation:

Attach engineering analysis to support construction plans.
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E. LEVEE/FLOODWALL (CONTINUED)

if. Settlement

. a. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the
established freeboard margin? Oyes ONo
b. The computed range of settlement is ft. to ft.

c. Settlement of the levee crest is determined to be primarily from :
[ Foundation consolidation
] Embankment compression
[ Other (Describe):

d. Differential settlement of floodwalls [ has [J has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

8. Interior Drainage

a. Specify size of each interior watershed:

Draining to pressure conduit: acres
Draining to ponding area: acres

b. Relationships Established

Ponding elevation vs. storage [JYes No
Ponding elevation vs. gravity flow [ Yes No
Differential head vs. gravity flow Ovyes [ONo
c. The river flow duration curve is enclosed: Cyes [ONo
d. Specify the discharge capacity of the head pressure conduit: cfs
. e. Which flooding conditions were analyzed?
. Gravity flow (Interior Watershed) OYes [ONo
. Common storm (River Watershed) OYes [ONo
. Historical ponding probability OvYes [ONo
. Coastal wave overtopping OvYes [ONo

If No for any of the above, attach explanation.

f.  Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet
facilities to provide the established level of flood protection. [JYes [ No

If No, attach explanation.

g. The rate of seepage through the levee system for the base flood is cfs
h. The length of levee system used to drive this seepage rate in item g: ft.
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E. LEVEE/FLOODWALL (CONTINUED)

8. Interior Drainage (continued)

Will pumping plants be used for interior drainage? OyYes [ONo

If Yes, include the number of pumping plants:

For each pumping plant, list:

Plant #1

Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available between warning
and flooding?

Will the operation be automatic?

interior watersheds that result in flooding.

9. Other Design Criteria

Attach supporting documentation

OYes [CNo

Attach supporting documentation

If the pumps are electric, are there backup power sources?

a. The following items have been addressed as stated:

Liquefaction [Jis [Jis not a problem
. Hydrocompaction [ is [ is not a problem
Heave differential movement due to soils of high shrink/swell []is [J is not a problem

d. Sediment Transport Considerations:

[ No

Was sediment transport considered?
If No, then attach your explanation for why sediment transport was not considered.

[ Yes
O Yes

(Reference: USACE EM-1110-2-3101, 3102, 3103, 3104, and 3105)

b. For each of these problems, state the basic facts and corrective action taken:

O No
[ No

Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all

c. Ifthe levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities floodside of the structure?

If Yes, then fill out Section F (Sediment Transport).
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E. LEVEE/FLOODWALL (CONTINUED)

10. Operational Plan And Criteria

. a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? [ Yes |:| No
b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?
Cdyes [ONo
c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?
[ Yes No

If the answer is No to any of the above, please attach supporting documentation.

11.  Maintenance Plan

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? D Yes [No
If No, please attach supporting documentation.

12. Operations and Maintenance Plan

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall.

F. SEDIMENT TRANSPORT

Flooding Source:
.Name of Structure:

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the

Base Flood Elevation (BFE); and/or based on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is
a potential for debris and sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with the
supporting documentation:

Sediment load associated with the base flood discharge: Volume acre-feet
‘ Debris load associated with the base flood discharge: Volume acre-feet
Sediment transport rate (percent concentration by volume)

Method used to estimate sediment transport:

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the
selected method.

Method used to estimate scour and/or deposition:

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport:

Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on bulked flows.

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs
or structures must be provided.
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Echo Canyon Wash — Phoenix, AZ Technical Data Notebook

3.0 SURVEY AND MAPPING INFORMATION

3.1 Field Survey Information

Horizontal and vertical surveys for this project were performed by AZTEC and were conducted
in March, April, and July, 2003. The survey was performed under the direct supervision of Alan
D. Reece, R.L.S. (AZ RLS No. 25396). The survey work included establishment of a horizontal
and vertical control net and topographic surveys.

3.2  Topographic Mapping

Two-foot contour interval topographic mapping compiled to a horizontal scale accuracy of | inch
equals 400 feet was used based on information obtained as a part of the ACDC Area Drainage
Master Plan. The flight date for the aerial topography was November |5, 1990 and was flown by
Kenney Aerial.

The coordinate grid is based on the North American Datum of 1927 (NAD 27), Central Zone of
Arizona State Plane Coordinate System. Elevations are based upon the National Geodetic
Vertical Datum of 1929 (NGVD 29). The conversion factor to the North American Vertical
Datum of 1988 (NAVD 88) is +1.92". The primary control for the survey was based on the City
of Phoenix horizontal and vertical datum. Field notes of the survey are provided in Appendix C.




Echo Canyon Wash — Phoenix, AZ

Technical Data Notebook

4| General

4.0 HYDROLOGY

No new hydrology was developed for this study. Existing peak discharges published in the

current Flood Insurance Study (FIS) were used without change. The 100-year peak discharges

for the subject reach of Echo Canyon Wash are summarized in Table | below.

Table |
Summary of FIS Discharges
Drainage | Peak 100-Yr
Location River Mile Area Discharge
(sq mi) (cfs)
At Mouth 0 5.1 6,600
200 feet east of 40" Street 0.49 4.3 5,900
At McDonald Drive 1.04 3.5 4,900
At Tatum 1.86 1.9 3,600
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5.0 HYDRAULICS

5.1 Method Description

The U.S. Army Corps of Engineers computer program, HEC-2 (version 4.6.2 , released August
1991) was used with the program BOSS RMS (River Modeling System) for AutoCad to analyze
the 100-year floodplain conditions along Echo Wash and to develop the models for the project
site. Three hydraulic models are included in this report: the Duplicate Effective Model, the
Revised Model, and the Revised Floodway Model.

5.1.1 Duplicate Effective Model

A duplicate effective model was prepared using data available from the FEMA library. This model
is included in Appendix D. The duplicate effective model starts at the ACDC channel and
terminates just west of 44" Street. The FIRM dated July 19, 2001 (Figure 4) terminates just to the
south of Lincoln Drive. This LOMR study ties into the previous effective flood at Section 0.71 or
Section “D”. The data from Table 5 of the FIS, “Floodway Data”, was used for the effective flood
upstream. This reach includes Sections “E” through “M” on the FIRM . Table 2 compares the
results of the FIS effective model, the duplicate effective model, and the revised model.

5.1.2 Revised Model

AZTEC performed a detailed hydraulic analysis of the study reach using survey data collected by
AZTEC survey crews beginning at Stanford Drive, where Echo Wash crosses in a dip, and
continuing upstream to just about 290 feet north of McDonald Drive. Survey data of the wash
included top of bank and toe of bank elevation shots about every 250 feet. This data was then
combined with scaled points off of topographic maps prepared by Kaminski Hubbard Engineering,
Incorporated as part of the Arizona Canal Diversion Channel Area Drainage Master Study, Phase
I. Cross sections were then plotted and oriented to be perpendicular to expected streamlines
during a 100-year event.

The concrete box culverts at 40th Street and McDonald Drive were also added to the model.
As-builts for these box culverts are included in Appendix E.

The starting downstream water surface elevation (WSEL) and discharge were set to the FIS
values as boundary conditions for the existing conditions model. To initiate the hydraulic
modeling, the revised model starts with a known regulatory water surface.

The revised reach ties back into the effective flood at the section above McDonald Drive where

the 100-year water surface is 1308.00 and the revised water surface is 1308.01. The revised
model is included in Appendix F.

AZTEC
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TABLE 2

Page 1 of 2

WATER SURFACE ELEVATION COMPARISON
SE NI DUPLICATE | & eyaTioN | REVISED | ELEVATION
(River Mile | REGULATORY || EFFECTIVE | cororn el MODEL WSEL | DIFFERENCE
from AC/DC WSEL (ft) | MODEL WSEL o " i)
Channel) (ft)

0.000 1246.90 1246.90 0.00 1246.00 0.00
0.003 1247.78 1247.78 0.00 1247 77 20.01
0.026 124781 1247 81 0.00 124781 0.00
0.049 1247 .85 1247 85 0.00 1247 .84 20.01
0.081 1247 87 1247 87 0.00 1247.87 0.00
0117 1247.89 1247.89 0.00 1247.89 0.00
0.139 1247.89 1247.89 0.00 1247.89 0.00
0172 1247.87 1247 87 0.00 1247.87 0.00
0178 1249.07 1249.07 0.00 1249.07 0.00
0.188 1250.89 1250.89 0.00 1251.01 0.12
0.190 125217 125217 0.00 1252.24 0.07
0.206 1252.72 1252.72 0.00 1252.75 0.03
0.238 1252.75 1252.75 0.00 1252.81 0.06
0.240 1254.00 1254.00 0.00 1254.00 0.00
0.246 1254 .67 1254.67 0.00 1254.63 20.04
0.248 1256.09 1256.00 0.00 1256.07 20.02
0.268 1256.23 1256.23 0.00 1256.22 20.01
0.289 1256.28 1256.28 0.00 1256.27 20.01
0.291 1256.50 1256.50 0.00 1256.49 20.01
0.307 1256.20 1256.20 0.00 1256.05 0.05
0.320 1256.37 1256.37 0.00 1256.39 0.02
0.322 1257.40 1257.40 0.00 1257.41 0.01
0.336 1257 52 125752 0.00 1257 .52 0.00
0.344 1257.49 1257.49 0.00 1257.50 0.01
0.352 1260.79 1260.79 0.00 1260.79 0.00
0.356 1261.81 1261.81 0.00 1261.85 0.04
0.361 1262.37 1262.37 0.00 1261.99 20.38
0.370 1262.71 1262.71 0.00 1262.48 20.23
0.373 1263.45 1263.45 0.00
0.450 1266.52
0.460 1265.61 1265.53 20.08
0.490 1269.10
0.510 1271.00 1270.44 20.65
0.560 1270.40
0.580 1272.84
0.610 1275.13
0.650 1277.45
0.710 1278.72 1278.72 0.00 1278.85 013

WSEL = water surface elevation




TABLE 2

WATER SURFACE ELEVATION COMPARISON Page 2 of 2
BEE KSR DUPLICATE | & evaTioN | REVISED | ELEVATION
(River Mile | REGULATORY || EFFECTIVE |\, oo pr N e | MODEL WSEL | DIFFERENCE
from AC/DC WSEL (ft) || MODEL WSEL " e e
Channel) (ft)

0.740 1278.70

0.750 1282.55
0.790 1284.31
0.830 1284.87
0.860 1286.00
0.900 1287.22
0.960 1291.02
1.000 1292.91
1.004 1293.06
1.030 1293.58
1.040 1293.10

1.060 1294 .48
1.110 1298.35
1.160 1299.94
1.190 1298.00

1.210 1301.65
1.240 1302.43
1.290 1304.19
1.380 1307.57
1.400 1309.27
1.410 1308.00 1308.01

WSEL = water surface elevation
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52  Work Study Maps

Work maps are provided with this TDN and are shown in Figures 5 and 6 and are included in
Appendix G.

53 Parameter Estimation
5.3.]1 Roughness Coefficients

The Manning ‘n’ Coefficients used in this study are similar to those in previous studies to provide
continuity and to reflect increased GR (ground) data available. Coefficients used were:

Feature n
Roadways 016
Concrete box culverts 013
Grass over banks with trees 1 to.l6
Natural wash bottom .04 to .05

The over banks in the study area had extremely dense vegetation. The trees along the channel
were very thick and were approximately |15 to 20 feet tall. This justified the use of higher
coefficients in the over banks.

5.3.2 Expansion and Contraction Coefficients

Coefficients for expansion and contraction of 0.1 and 0.3, respectively, were used throughout the
study reach, except through the box culverts. Coefficients for expansion and contraction of 0.3
and 0.5, respectively, were used through the box culverts.

54  Cross Section Description

New cross section data were generated for the entire reach, from river mile 0.352 ( just
downstream of East Stanford Drive through river mile 1.47 (upstream of McDonald Drive) using
the two-foot contour interval mapping from Kaminski Hubbard and AZTEC survey data. AZTEC
crews surveyed the wash prism at intervals averaging 250 feet, taking elevations at the top and
toe of the banks of the wash. The cross section geometry was then completed by plotting each
surveyed section on the topographic map and scaling off the distance and elevation off of the
topographic map. The cross sections were oriented to be perpendicular to the predominant
flow path.

55  Modeling Considerations
5.5.1 Hydraulic Jump and Drop Analysis
No significant hydraulic jumps are expected to occur in the study reach and there are no drops

present. Most flows for the 100-year flood are expected to remain near or below critical energy.
All flows are considered stable based on the criteria set forth in the State Standard.

AZTed
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552 Culverts

Two concrete box culverts (CBC) presently exist within the study reach. One is located at 44"
Street and the other at McDonald Drive. The culvert at 44™ Street is situated at a 45° skew to
the roadway and is comprised of a triple-barrel box measuring 10’ wide by 6’ high and 120’ in
length. The CBC at McDonald Drive is at a 30° skew to the roadway and is also a three-barrel
box, measuring 10’ wide by 6’ high and 82’ in length.

The culverts were modeled in HEC-2 using the special culvert method. The following table
illustrates the input used to model both culverts:

Table 3
HEC-2 Special Culvert Input

Culvert Data 44" Street McDonald Drive
Culvert Mannings “n” 013 013
Entrance Loss Coefficient 0.4 0.4
Height 6 6
Number of Barrels 3 3
Box Opening Width 10 10
Length 119.4 81.8
Downstream Invert 1281.4 1296.95
Upstream Invert 1281.44 1297.72

FHWA Data

Chart Number ] ]
Scale Number | 3

Roadway Data
Elevation 1290.14 1305.89
Length 200 350
Weir Flow Coefficient 2.5 2.5

5.5.3 Ineffective Flow Areas
Ineffective flow areas were set to model a one-to-one contraction of the flows into the culverts
and to constrain the effective flow area to the culvert opening for the cross section bounding the
bridge.
5.6  Floodway Modeling
Floodway encroachments are analyzed for the study reach for the 100-year flow of the revised
model. The encroachments were set at or near the same locations as those indicated in the
current FIS floodway.

5.7  Special Problems

There are no special problems to report.
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5.7.1 Errors and Warning Messages

There are no modeling error messages and the warnings primarily deal with the defaulting of
calculations to critical depth and minimum specific energy.

5.8  Final Results
Results are presented in Table 2.

The 100-year water surface resulting from this study is delineated on Figures 5 and 6. The
revised flood profile is shown in Figures 7 and 8. Tabulation of the water surface elevations for
the revised flood is shown in Table 2 and a printout of the revised model is included in Appendix
F. The water surface elevation for a surveyed cross section just upstream of McDonald Drive is
1308.01. The effective floodwater surface elevation shown in the FIRM is 1308.00, which is a
vertical difference of 0.01 feet.

There were 143 structures within the floodplain prior to this study. As a result of the revised
detailed delineation, 72 structures were removed from the floodplain. A complete list of all the
structures impacted by this application is shown in Table 4. The list shows the address of each
structure and its status, whether or not the structure is within the revised floodplain limits.
Addresses for structures that remain within the 100-year floodplain are shown with the “in” box
checked. If the structure was in before the analysis and is now outside of the limits, then the
“out” box is checked. No new structures were added to the floodplain.

One structure, located at 4007 E. San Miguel Avenue that was previously out of the floodplain,
has not been added to the floodplain because of several reasons: any flooding that would occur
for this structure would be because of water backing up through a drainage easement; the depth
of this tailwater is less than 0.5’; and a masonry wall contains this flow within the drainage
easement, and would provide sufficient protection.

A copy of the notification provided to each of the residences prior to the field survey and the
notification to the public posted in the local paper is included in Appendix H.

5.8 1 HEC-2 Files and Output
Table 5 provides a summary of the project files and associated plans for the HEC-2 analysis.

Detailed outputs for each of these plans are included in Appendices D and F. Electronic files are
included on CD in Appendix I.

AZTeC
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® Table 4
Echo Wash - List of Structures in
Floodplain Prior to Study

Address Finished Floor Elev In Out Comments
4027  E. San Miguel Ave. 1270.08 O
4324  E. St. Joseph Way 1291.80 ]
4001 E. SanJuan Ave. 1264.94 0
4007  E. SanJuan Ave. 1266.44 OJ
4011 E. SanJuan Ave. 1268.40 L]
4010  E. SanJuan Ave. 1268.46 ]
4002  E. SanJuan Ave. 1267.50 ] +1.0
4007  E. San Miguel Ave. 1268.44 (I -56
4019  E. San Miguel Ave. \ 1269.64 1
4031  E. San Miguel Ave. 1269.92 L]
4035  E. San Miguel Ave. 1269.50 J
‘ 4039  E. San Miguel Ave. 1270.15 1
4101 E. San Miguel Ave. 1271.84 ]
4107  E. San Miguel Ave. 1272.45 il
4111 E. San Miguel Ave. 1274.60 J
4119  E.SanMiguel Ave. = 1275.38 v ]
4127 = E. San Miguel Ave. 1276.69 ]
4129  E. San Miguel Ave. 1277.75 vi d
4131 E. SanMiguel Ave. 1279.45 L]
4019  E. San Miguel Ave. 1269.64 U
4135 E. San Miguel Ave. 1280.56 ¥ J
4149 E. San Miguel Ave. 1283.28 1
4205  E. San Miguel Ave. 1283.44 O
4301  E. San Miguel Ave. 1285.80 U
4309  E. San Miguel Ave. 1285.94 ] +1.14
4315 E.SanMiguel Ave. 1285.67 O
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‘ Address Finished Floor Elev In Out -Comments
4319 E. San Miguel Ave. 1286.75 ]
4325  E. San Miguel Ave. 1287.18 U O
4333 - E. San Miguel Ave. 1289.44 [l
4337 E. San Miguel Ave. 1290.80 ]
4347 E. San Miguel Ave. 1291.73 O
4355  E. San Miguel Ave. 1292.85 Vi U
4364  E. San Miguel Ave. 1293.70 ]
4350  E. San Miguel Ave. 1292.66 L]
4144  E. San Miguel Ave. 1283.76 L] |
4140 E. San Miguel Ave. 1282.35 ] i
4122 E. San Miguel Ave. 1275.48 ] 1
4106  E. San Miguel Ave. 1273.48 1
4042  E. San Miguel Ave. 1273.89 O
4034  E. San Miguel Ave. 1272.36 ]
4130  E. Montebello Ave 1278.85 ]

' 4115  E. Montebelio Ave 1277.04 il
5509  N. 40th St. 1265.65 L]
5501  E. Stanford Dr. 1265.10 ]
5502  E. Stanford Dr. 1266.41 v (]
4030  E. Stanford Dr. 1270.08 Ll
4040  E. Stanford Dr. 1269.95 ]
5510  E. St Joseph Way 1267.08 v L1
4014  E. St. Joseph Way 1267.87 v O
4020  E. St Joseph Way 1268.40 2] O
4026  E. St. Joseph Way 1269.13 L]
4032  E. St Joseph Way  1270.33 [
4042 E. St Joseph Way 1271.48 ]
4102  E. St Joseph Way 1272.75 2 O
4106 E. St Joseph Way 1274.00 L]
4110  E. St Joseph Way 1274.90 ]

‘ Page 2 of 5




. Address Finished Floor Elev In Out Comments
4118  E. St. Joseph Way 1275.95 L]
4128 E. St. Joseph Way 1275.95 ]
4140  E. St. Joseph Way 1276.03 O
4152 E. St. Joseph Way 1276.55 ]
4164  E. St. Joseph Way 1278.45 [
4176  E. St. Joseph Way 1280.25 Ll
4188  E. St. Joseph Way 1280.94 1
4200  E. St JosephWay 1280.55 L]
4202 E. St.Joseph Way 1280.05 Ll
4204  E. St Joseph Way 1280.97 ]
4210  E. St. Joseph Way 1283.57 Ol
4214 E. St. Joseph Way 1284.30 [
4218  E. St. Joseph Way 1284.23 ]
4222  E. St. Joseph Way 1285.64 ]
4226  E. St. Joseph Way 1287.15 U

‘ 4302  E. St. Joseph Way 1287.94 ]
4306  E. St. Joseph Way 1288.53 O
4310  E. St. Joseph Way 1288.70 L]
4316 E. St. Joseph Way 1289.87 ]
4320  E. St. Joseph Way 1291.15 1
4323 E. St. Joséph Way 1291.65 OJ
4319 E. St Joseph Way 1290.54 O
4315  E. St. Joseph Way 1289.50 L] '
4311 E. St. Joseph Way 1288.09 |
4307  E. St. Joseph Way 1287.10 J
4303  E. St. Joseph Way 1288.27 ]
4221 E. St. Joseph Way 1285.81 [l
4223  E. St. Joseph Way 1285.20 O
4219 E. St. Joseph Way 1285.33 U
4207  E. St. Joseph Way 1283.90 0
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. Address Finished Floor Elev In Out Comments
4201  E. St Joseph Way 1282.45 Ll
4117 E. St Joseph Way 1275.25 ]
4109  E. St. Joseph Way 1273.90 ]
4103 E. St Joseph Way 1272.66 L]
4041  E. St Joseph Way 1271.57 L]
4031 E. St. Joseph Way 1270.37 O
4022  E. St Joseph Way 1268.35 L]
4179  E. St. Joseph Way 1280.41 X N
5718 N 44th St. 1292.60 l
4324 N 44th st. 1290.35 O
5705 N 44th St. 1292.90 L]
4402  E. Marion Way 1290.10 O
4412 E. Marion Way 1290.37 O
4426  E.Marion Way 1290.77 ]
4438  E. Marion Way 1292.60 ]
' 5616 N. 45th St. 1293.50 ]
5626  N.45th St. 1294.80 Ul
5825 N. 45th St. ] No Structure
5625  N.45th St. 1298.37 |
5615  N. 45th St. 1297.20 O
5818  N.45th St. 1300.35 L]
5808  N.45th St. 1307.38 ]
5802  N.44th Pl 1295.03 O
5812 N.44th Pl. 1294.04 L]
5822  N.44th Pl 1294.35 D
5830  N.44th Pl. 1294.70 L]
5823  N.44th Pl. 1294.87 U]
5815 N.44th Pl 1296.86 L]
5801  N.44th Pl 1295.90 O
4502  E. Sofano Dr. 1297.55 J
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. Address Finished Floor Eley In Out Comments
4510  E. Solano Dr. 1300.74 ]
4518 E. Solano Dr. 1280.01 ]
5840  N.45th Pl 1310.45 1
5844  N.45th Pl. 1313.45 L]
5850  N.46th St. 1305.75 L]
4441  E.Palo Verde Dr. 1298.45 ]
4431  E.Palo Verde Dr. 1297.20 ]
4421 E.Palo Verde Dr. 1295.55 L]
4411 E.Palo Verde Dr. 1296.78 ]
4405  E. Palo Verde Dr. 1296.51 ]
4501  N.45th Pl 1298.85 v Il
4509  N.45th Pl 1298.29 ]
5001  N.45th Pl 1301.42 O
4519 N. 45th PI. 1300.38 o
4523 N. 45th Pl 1302.27 ]
‘ 5021  N.45th Pl. 1303.60 ]
5927  N.45thPl. 1304.70 O
5920  N.45th Pl 1304.15 ]
5926  N. 45th Pl. ’ 1305.26 L]
5930  N. 45th Pl. 1306.60 (I ;
4609  E. Palo Verde Dr. 1309.80 L]
4605  E. Palo Verde Dr. 1307.45 ]
4601  E. Palo Verde Dr. 1307.35 ]
4602  E. Palo Verde Dr. 1307.50 1
4606  E. Palo Verde Dr. 1307.47 |
4614  E. Palo Verde Dr. 1300.58 ]
4622  E. Palo Verde Dr. 1313.50 L]

Page 5
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Table 5
. , Summary of Project Files for LOMR Submittal
Modeling HEC-2 File | Appendix for
Condition Name Output
Duplicate
Effective . | DupeffEcho D
Revised
Model RevEcho F
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APPENDIX A

PHOTOGRAPHS




Photo 1 Echo Canyon Wash
View of channel downstream of box culvert @ McDonald Dr.

Photo 2 Echo Canyon Wash
View of the right downstream face of the triple barrel box culvert @
McDonald Dr.
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Photo 3 Echo Canyon Wash
View of the downstream face of three barrel culvert crossing beneath
McDonald Drive

5

Photo 4 Echo Canyon Wash
Right downstream side of box culvert (@ McDonald Dr.
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Photo 5 Echo Canyon Wash
View of channel upstream of the box culvert crossing McDonald Drive.

Photo 6 Echo Canyon Wash
. View of the upstream face of the box culvert crossing McDonald Drive.
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Photo 7 Echo Canyon Wash
View of the left upstream side of the box culvert crossing McDonald Dr.

Photo 8 Echo Canyon Wash
View of the right upstream side of the box culvert crossing McDonald

. Dr.
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Photo 9 Echo Canyon Wash
View of McDonald Dr. roadway above the box culvert looking west.

Photo 10 Echo Canyon Wash
View of McDonald Dr. roadway above the box culvert looking east.
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Photo 11 Echo Canyon Wash
View of the channel upstream of the box culvert at 44th St.

Photo 12 Echo Canyon Wash
View of the upstream face of the three barrel box culvert at 44th St.
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Photo 14 Echo Canyon Wash
. View of the right upstream side of the box culvert crossing at 44th st.

..\Tech\Picture_Pages\Page_7.dwg 06/19/2003 02:05:59 PM




&

Photo 15 Echo Canyon Wash
View of the right downstream side of the box culvert crossing 44th St.

Photo 16 Echo Canyon Wash
View of the left downstream side of the box culvert crossing 44th St.
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Photo 17 Echo Canyon Wash
View of the channel downstream of the box culvert at 44th St.

Photo 18 Echo Canyon Wash
View of the downstream side of the box culvert crossing 44th St.
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Photo 19 Echo Canyon Wash

looking east.

Photo 20 Echo Canyon Wash
View of the roadway above the three barrel box culvert at 44th St.
' looking west.

View of the roadway above the three barrel box culvert at 44th St.
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Photo 21 Echo Canyon Wash
View of 44th St. curving into McDonald Dr. north of the culvert
crossing.

Photo 22 Echo Canyon Wash
View of 44th St. from the same position as Photo 21 looking southeast at
. the culvert crossing.
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Photo 23 Echo Canyon Wash
View of Stanford Dr. looking west near the intersection with E. Marion

Photo 24 Echo Canyon Wash
View of the intersection of 40th St. and E. Stanford Dr. looking
southwest.
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Photo 25 Echo Canyon Wash
View of the intersection of 40th St. and E. Stanford Dr. looking
southwest.

Photo 26 Echo Canyon Wash
. View of Stanford Dr. looking east.
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Photo 27 Echo Canyon Wash
View of the dip crossing at 40th St. north of E. Stanford Dr.

Photo 28 Echo Canyon Wash
View looking south at the intersection of E Stanford Dr. and 40th St.
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Photo 29 Echo Canyon Wash
View of the dip crossing west of 40 th St. on E. Stanford Dr.

Photo 30 Echo Canyon Wash
View of the channel coming into the dip crossing at E. Stanford Dr.
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Photo 32 Echo Canyon Wash
View of the dip crossing on E Stanford Dr. looking south.
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Photo 33 Echo Canyon Wash
View of stilling basin south of E. Stanford Dr.

Photo 34 Echo Canyon Wash
Panning west from same position as Photo 33, looking west.
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Photo 35 Echo Canyon Wash
View of channelization downstream of the stilling basin.

Photo 36 Echo Canyon Wash
‘ View of the stilling basin south of E. Stanford Dr.
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FEDERAL EMERGENCY MANAGMENT AGENCY

WATER SURFACE ELEVATION CHECK
COMMUNITY NAME . FLOODIND SOURCE PROJECT NAME /IDENTIFIER
Maricopa County ‘ Echo Canyon Wash Cudia City Wash, Sediment Basit
CFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTING/PRE-PROJECT REVISED/PROJECT

SECNO NCWSE‘L‘ FCWSEL? SURC.? NCWSEL! FCWSELY | "'SURC.Y | NCWSEL! FCWSEL? | SURC? NCWSEL! FCWSEL? SURC.? | NCWSEL' | FCWSEL? | SURC)
0 50.05 ] 50.10 | 0.05 46.90 | 41.90 |1.00
0.003 , 47.78 48.41 0.64
0.02 51,29 51,26 |-0.03 |

0.026 ' 47,81 48.44 10,63
0.049 | 47.85 | 48.47-10.63
0.081 47.87 | 48.49 |0.62
0.117 . 47.89 | 48.51 ]0.62
0.139 | 47.89 | 48.51°]0.62
0.172 47.87 48.49 |1 °0.62
0.178 49,07 49,03 +0.04
0.188 ' : 50.89 | 50.88 0.0l
0.190 . 52.17 52.16 }0.01
0/206 ‘ 5272 .' 52.72 10.00
COMMENTS;
1-100-year (natural) Water Surface Elevation 2-Encroachment (floodway) Water Surface Elevation 3-Surcharge Value

Include all cross sections m the models between tie-in points, Any intern~'~ted values should be indicatedin parentheses.Sheet I o M‘T-_2:;7 Frrm 4 P.age 60f6



. : FEDERAL EMERGEN’QNAGMENT AGENCY [

WATER SURFACE ELEVATION CHECK

COMMUNITY NAME . FLOODIND SOURCE PROJECT NAME /IDENTIFIER

Maricopa County Echo Canyon Wash Cudia City Wash, Sediment Basin

EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTING/PRE-PROJECT REVISED/PROJECT

SECNO NCWSEL! FCWSEL? SURC.? NCWSEL! FCWSELZ, | SURC) NCWSEL! FCWSEL? SURC.)? NCWSEL? FCWSEL? SURC)? NCWSEL! FCWSEL? SURC.?
0.23 57.07 | 58.63| 1.56
0.238 52.75 | 52.74 |-0.01
0.240 54,00 53.96 |=0.03
0.246 54,67 | 54.83 | 0.16
0.248 56.09 | 57.06 | 0.97
0.268 | 56.23 | 57.18 ] 0.95
0.289 56.28 | 57,19 | 0.91
0.291 56.50 | 57.96 | 0.96
0.307 56.20 | 56,89 | 0.69
0.320 1 56.37 | 757.12 | 0.76
0.322 57.40 | 58.36 | 0.96
0.336 | ' 57.52 | 58.49 | 0,98
0.344 ; | 57.49 | s8.50| 1.01
COMMENTS: |
1-100-year (natural) Water Surface Elevation : 2-Encroachment (floodway) Water Surface Elevation 3-Surcharge Value '

Include all cross sections m the models between tie-in points. Any interpolated values should be indicated in parentheses. MT-2 Form 4 Page 6 of 6
Sheet_S4__ of _ 3




_‘ ” ’ FEDERALEM;‘VMANAGMENTAGENCY N .
WATER SURFACE ELEVATION CHECK 2
COMMUNITY NAME . FLOODIND SOURCE PROJECT NAME (IDENTIFIER
Maricopa County Echo Canyon Wash Cudia City Wash, Sediment Basin
EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTING/PRE-PROJECT REVISED/PROJECT
SECNO NCWSEL! FCWSEL? SURC.3 NCWSEL! FCWSEL? |- SURC.? NCWSEL! FCWSEL? SURC.? NCWSEL!? FCWSEL? SURC.? NCWSEL! FCWSEL? SURC.3
0.352 ] 60.79 | 61,31 | 0.52
0.356 61.81 | 61.89 | 0,08
0.361 62.37 | 62,61 10,24
0.37 65.67 64.54 | -1.13 1
0.370 62.71 163.03 | 0.32
0.373 63.45 |64,32 |0.88
0.46 65.61 | 66,42 | Q.81
0.51 70.58 73.93 1 13.35 171,090 17327 1218
e -
COMMENTS:

Cross-section 0.37 on duplicate effective model is approximately 170 upstream'of cross—-sectiomn 0.373
on revised model

The revised HEC-2 model used the same floodway width of 73.0 at x-section 0.51 which resulted in a
surcharge of 2.18',

1-100-year (natural) Water Surface Elevation 2-Encroachment (floodway) Water Surface Elevation 3-Surcharge Value

Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in parentheses. MT-2 Form 4 Page 6of 6
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.. -3 . SR

FLOODING SOURCE FLOODWAY ‘BASEFLOOD
WATER SURFACE ELEVATION
p WITHOUT WITH
CROSS SECTION DISTANCE! \z:IEOEYT))-‘ (ssi(jgflﬁugﬂr: \(/F{':‘Eééﬁ; RecuLATORY I FLOOD;WAY I FLOOD-WAY I e
FEET) SECOND) . (FEETNGVD)
Dreamy Draw
‘'Wash East :
A 0.04 2502 --3 -3 | 1,242.0 | 1,242.0 | 1,242.9 0.9 _ REVISED DATA
Echo Canyon Wash
A 0.27 157 T,035 5.4 T.256.2 1.256.2 T,257.1 0.9
B 0.37 170 615 10.7 1,263.4 1,263.4 1,264.0 0.6
c 0.56 , 73 618 9.5 1,270.4 1,270.4 1,271.4 1.0
D 0.74 205 1,172 5.0 . 1,278.7 1,278.7 1,279.6 0.9
E 1,04 210 1,501 3.9 1,293.1 1,293.1 1,293.5 0.4
F 1.19 180 1,169 5.0 1,298.0 1,298.0 1,298.3 0.3
(s 1.43 150 635 7.8 1,308.4 1,308.4 1,308.9 0.5
H 1.49 150 377 11.9 1,310.2 1,310.2 1,310.7 0.5
I 1.54 150 734 6.1 1,3%4:4 1,314.4 1,314.4 0.0
J 1.60 150 774 5.8 1,316.1 1,376.1 1,316.1 0.0
K 1.71 150 729 6.2 1,317.6 1,317.6 1,318.0 0.4
L 1.86 150 451 8.0 1,321.9 1,321.9 1,322.8 0.9
M 2.02 150 609 4.9 | 1,327.5 1,327.5 1,327.5 0.0
Flynn Lane Wash R 2
A 0.05 350 — D 1,244.3 1,244.3 1,244.7 0.4
B 0.21 250 - e 1,259.8 1,259.8 1,259.9 0.1
o 0.34 200 _- - 1,272.5 1,272.5 1,273.0 0.5
D 0.53 400 we? ot 1,290.1 1,290.1 1,291.1 1.0
lMiles Above Mouth 2Combined Floodway for Dreamy Draw Wash East and Myrtle Avenue Wash REVISED TO
3pata Not Available N\ ' '

4station 0.740 previously shown as station 0.710; subsequent cross sections
require addition of 0.030 miles : RFF' ECT

w mmp

FEDERAL EMERGENCY MANAGEMENT AGENCY . FLOODWAY DATA DATEDAUG 07

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS DREAMY DRAW WASH E{\ASJE \E;:S%CANYON WASH - FLYNN
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Echo Canyon Wash — Phoenix, AZ Technical Data Notebook

APPENDIX D

DUPLICATE EFFECTIVE MODEL OUTPUT




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE
PROJECT TITLE : ECHO CANYON LOMR

. PROJECT NUMBER : AZ02079 12/04/2003

BOSS RMS for AutoCAD (tm)

Copyright ® 2000 BOSS Intermational
All Rights Reserved -

Version : 2000

PROGRAM ORIGIN :

BOSS RMS for AutoCAD HEC-2 Analysis uses the standard 4.6.2 version
of the U.S. Army Corps of Engineers Hydrologic Engineering Center
HEC-2 Program for water-surface profile computations. This HEC-2
program was released on September 1990, last updated on August 1991.

: BOSS RMS for AutoCAD is a complex program which requires engineering
expertise to use correctly: BOSS International assumes absolutely no
responsibility for the correct use of this program. All results obtained
should be carefully examined by an experienced professional engineer to
determine if they are reasonable and accurate.

Although BOSS International has endeavored to make BOSS RMS for AutoCAD
error free, the program is not and cannot be certified as infallible.
Therefore, BOSS International makes no warranty, either implicit or
explicit, as to the correct performance or accuracy of this software.

In no event shall BOSS International be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. Thesole and exclusive
liability to BOSS Internmational, regardiess of the form of action, shall
not exceed the purchase price of this software.

PROJECT DESCRIPTION :

PROJECT TITLE : ECHO CANYON LOMR
. PROJECT NUMBER : A202079
DESCRIPTION : DUPLICATE EFFECTIVE MODEL
ENGINEER : LARRY SIBALA, P.E.
DATE OF RUN : 12/04/2003

TIME OF RUN ;. 2:28 pm




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE 2

PROJECT TITLE : ECHO CANYON LOMR
. PROJECT NUMBER : AZ02079 12/04/2003
T1 AZ02079
T2 ECHO CANYON LOMR
T3 DUPLICATE EFFECTIVE MODEL
T4 MAOS100H.HC2 MODEL RECEIVED FROM FEMA AS THE EFFECTIVE MODEL.

T4 DATA FOR SECTIONS U.S. OF .71 ARE NON EXISTANT

JOB PARAMETERS :

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
2 6600 46.9
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
1 -1 -1 -6

USER-DEFINED SUMMARY TABLES (J3) :

200
REQUESTED CROSS-SECTION PRINTOUTS (J5) =

-10 -10
NC 0.035 0.035 0.035 0.1 0.3
ET 7.1 8.41 248.85
X1 [} 5 0 264
GR 50 0 43 19 42.9 119 43 222 49.1 264
ET 7.1 4.2 278.06
X1 0.003 6 [ 282 20 24 18
GR 50.2 0 37.5 22 36.6 119 37.3 224 37.2 244
GR 49 282
NC 0.03 0.03 0.03 0.1 0.3
ET 7.1 31.63 349.9
X1 0.026 5 0 364 177 68 118

. GR 1 [ 36.6 81 37 210 37.2 315 52.1 364
ET 7.1 18.92 399.92 ¢
X1 0.049 6 0 429 130 150 125
GR 52.5 0 36 67 37 80 37.1 209 37 340
GR 53.1 429




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE 3

PROJECT TITLE <« ECHO CANYON LOMR
. PROJECT NUMBER : AZ02079 12/04/2003
ET 7.1 9.54 435.17
X1 0.081 7 ] 459 184 150 167
GR 50 0 36.1 62 37 80 37.2 148 37.1 256
GR 37.1 388 53.3 459
ET 7.1 - 17.09 502.04
X1 0.117 6 o 525 248 140 191
GR 52 o 36.1 66 37.3 91 37.1 271 37.4 455
GR 53 525
ET 7.1 30.02 497
X1 0.139 6 0 522 234 i3 115
GR 52.5 [} 36.4 105 37.9 140 37.5 435 37.7 448
GR 53.1 522
NH 3 0.035 52 0.03 278 0.035 343
ET 7.1 17.32 320.16
X1 0.172 7 0o 343 263 60 174
GR 53.3 0 37 52 36.7 71 37.3 80 37.4 186
GR 37.3 278 53.6 343
NH 3 0.035 47 0.016 62 0.035 322
ET 7.1 12.82 302.69
X1 0.178 7 0 92 33 245 30
GR 53.3 o 37.8 47 37.8 62 47.3 92 47.9 201
GR 48.9 302 53.9 322
NC 0.3 0.5
NH 5 0.035 48 0.016 61 0.035 87 .03 303 0.025
NH 335
ET 7.1 7.23 315.78
X1 0.188 7 [ 87 51 55 54
X3 10 48.1 48.1
GR 53.3 o 46.6 20 39.1 48 39.1 61 50.9 87
GR 48.6 303 54.3 335
NH 5 0.035 147 0.016 160 0.035 185 0.03 400 0.035
NH 432
ET 7.11 104.37 420.05
SB 1.25 1.56 2.6 0 13 0.1 360 3 39.2 39.1
X1 0.19 10 100 185 10 1¢ 10
X2 1 48.1 51.4
X3 10 48.1 48.1
BT -10 43 55 55 63 54 54 20 53.5 53.5
BT 100 53.2 53.2 120 51.4 48.1 147 51.4 48.1
BT 180 51.4 48.1 185 51.4 51.4 400 48.6 48.6
BT 432 54.3 54.3
GR 55 43 54 63 53.5 20 53.2 100 45.2 117
GR 39.2 147 39.2 160 51.4 185 48.6 400 54.3 432
NC 0.1 0.3
NH 6 0.035 136 0.016 150 0.035 171 0.03 383 0.035




BOSS RMS for ButoCAD HEC-2 Analysis version 2000 PAGE 4
PROJECT TITLE : ECHO CANYON LOMR

- PROJECT NUMBER : AZ02079 12/04/2003

NH 398 0.03 445

ET 7.1 98.23 392.06

X1 0.206 11 100 171 87 87 87

GR 56 41 55 66 54 80 52.6 100 41.3 136
GR 41.5 150 48.1 171 48.4 272 49.1 383 55.1 398
GR S5.4 445 - :

NH S 0.035 47 0.016 60 G.035 78 0.03 220 0.035
NH 267

ET 7.1 9.52 241.35

X1 0.238 7 [ 78 173 168 168

GR 55.2 0 43.1 47 43.5 60 48.8 78 48.4 160
GR 49.21 220 57 267

NH 5 0.035 48 06.016 62 0.035 86 0.03 248 0.035
NH 264

ET 7.1 10.56 252.3

X1 0.24 7 ] 86 10 12 11

GR 57 0 43.2 48 43.3 62 51.9 86 52.6 172
GR 52.7 248 57.4 264

NC 0.3 0.5

NH 5 0.035 54 0.016 68 0.035 93 0.03 247 0.035
NH 276

ET 7.1 25.94 148.37

X1 0.246 8 0 93 34 33 32

X3 10 52.1 52.1

GR 57.85 [} 54.66 26 43.62 54 43.6 68 53.6 93
GR 52.18 173 52.6 247 57.69 276

NH 6 0.035 253 0.016 267 0.035 293 0.03 445 0.035
NH 471 0.03 540

ET 7.11 205.2 372.07

SB 1.25 1.56 2.6 0 14 0.1 329 2.8 43.6 43.6
X1 0.248 13 200 293 11 12 11

X2 1 52.1 55.4

X3 10 52.1 52.1

BT -13 70 60 60 79 59 59 185 58.9 58.9
BT 200 57.1 57.1 226 55.4 52.1 253 55.4 52.1
BT 267 55.4 52.1 287 55.4 52.1 293 55.4 55.4
BT 320 52 52 445 52.5 52.5 471 57.7 57.7
BT 540 59 59

GR 60 70 59 79 58.9 185 57.1 200 52.1 226
GR 43.63 253 43.66 267 52.1 2590 55.4 293 52 320
GR 52.5 445 57.7 471 59 540

NC 0.1 0.3

NH 6 0.035 58 0.016 76 0.035 95 0.03 252 0.035
NH 273 0.03 358

ET 7.1 13.56 170.57

X1 0.268 8 (o} 95 126 95 102

GR 59.5 o 45.5 58 45.6 76 51.84 95 : 52.9 252




BOSS RMS for AutoC2AD HEC-2 Analysis version 2000 PAGE 5

PROJECT TITLE : ECHO CANYON LOMR
. PROJECT NUMBER : AZ02079 12/04/2003

GR 57.9 273 58 290 59 358
NC 0.3 6.5
NH 5 0.035 37 0.016 60 0.035 73 0.03 214 0.035
NH 242
ET 7.11 - 21.72 155.03
X1 0.289 16 [ 73 125 112 115
BT -16 0 60.6 60.6 20 61.2 57.3 37 61.8 57.9
BT 60 62.6 58.7 73 63 59.1 80 63 59.1
BT 81 63 51.8 82.3 63 51.8 83 63 59.1
BT 158 63 59.1 159 63 51.9 160.3 63 51.9
BT 161 63 59.1 214 61.4 57.5 228 61 57.3
BT 242 60.6 60.6
GR 60.6 [ 57.3 20 47.2 37 46.9 60 51.8 73
GR 51.8 80 51.8 81 51.8 82.3 51.8 83 51.9 158
GR 51.9 159 51.9 160.3 51.9 161 52.5 214 57.3 228
GR 60.6 242
NH 5 0.035 36 0.016 60 0.035 73 0.03 209 0.035
NH 232
ET 7.11 9.15 150
X1 0.291 16 0 73 10 12 10
BT -16 ° 60.6 60.6 8 60.84 56.9 36 61.7 57.8
BT 60 62.4 58.5 73 62.8 58.9 78 62.97 59.07
BT 79 62.97 51.85 80.3 62.97 51.85 81 62.97 59.07
BT 157 63.01 59.11 158 63.01 51.9 159.33 63.01 51.9
BT 160 63.01 59.11 209 61.39 57.5 224 60.96 57.1
BT 232 60.5 60.5
GR 60.6 0 56.9 8 47.23 36 46.95 60 51.8 73
GR  51.85 78 51.85 79 51.85 80.3 51.85 81 51.85 157
GR 51.9 158 51.9 159.33 51.9 160 52.4 209 57.1 224
GR 60.5 232

| NC 0.1 0.3
NH 6 0.035 36 0.016 57 0.035 67 0.03 160 0.035
NH 203 0.03 260
ET 7.1 11.2 117.73
X1 0.307 7 0 67 79 80 81
GR 59.9 0 48 36 48 57 52.24 67 52.44 160
GR 58.9 203 59 260
NH 6 0.035 34 0.016 57 0.035 65 6.03 143 0.035
NH 162 0.03 206
ET 7.1 10.52 109.85
X1 0.32 7 [ 65 68 74 73
GR 59.8 0 48.7 34 49 57 52.1 65 52 143
GR 59 162 59.3 206
NH 2 0.035 162 0.03 210
ET 7.1 35 125
X1 0.322 6 [ 162 7 7 7

GR 59.82

o
-
®
o

33 45.1 57 49.9 137 59.04 162




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE
PROJECT TITLE : ECHO CANYON LOMR :
PROJECT NUMBER : AZ02079 12/04/2003

GR 59.3 210

NH 3 0.035 34 0.022 135 0.035 167
ET 7.1 35
X1 0.336 5 [} 167 62 53 73
GR 59.9 [} 49 34 49.37 86 49.9
NH 4 0.035 134 0.03 233 0.035 247
ET 7.1 138
X1 0.344 8 100 247 44 56 45
GR 60 60 59.5 90 58.3 100 49.54
GR 59.1 247 60 250 61 260

NC 0.035 0.035 0.035

BT 7.1 200
X1 0.352 6 200 339 39 43 41
GR 60.4 0 58.75 200 57.4 222 56.52
GR 61.4 495

NC 0.03 0.03 0.035

ET 7.1 212
X1 0.356 15 220 350 26 18 20
GR 62 0 61.3 57 60.83 111 60.8
GR 57.82 234 56.63 268 56.64 301 57.75
GR 61.35 388 61.17 432 61.37 485 61.44
NC 0.035 0.035 0.035

ET 7.1 220
X1 0.361 14 220 334 24 30 27
GR 62.29 o 61.81 56 61.4 111 60.71
GR 58.72 2290 57.68 243 57.07 267 57.57
GR 61.79 384 62.49 431 62.71 484 62.85
NC 0.016 0.016 0.0186

ET 7.1 205
X1 0.37 13 226 327 50 48 50
GR 62.63 ] 62.04 56 61.46 109 60.96
GR 58.88 226 57.64 267 58.03 300 59.07
GR 62.47 430 62.73 483 62.83 517

NC 0.0186 0.01e 0.016

ET 7.1 185
X1 0.373 12 227 335 12 14 13
GR 63.14 a 62.39 54 61.88 107 61.65
GR 57.55 227 57.22 268 62.8 288 63.22
GR 63.94 430 64.05 483

NC 0.1 0.1 0.04

QT 2 5900 5900

ET 7.1 793
X1 0.46 10 840 915 440 400 420
GR 66 200 64 580 63 650 62

6

125
135

0.03
225

134

339

263

352
160
335
521
334
161
297
520
320

159
327

355

157
335

923

840

59.7

260

49.87

57.67

58.3
59.4
62

59.71
59.64

60.21
61.77

60.5
63.33

61

167

233

339

220
350
600

195
334

173
384

193
382

860




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE 7

PROJECT TITLE : ECHO CANYON LOMR
. PROJECT NUMBER : AZ02079% 12/04/2003 ,
GR 60.3 870 61 900 62 915 64 1000 66 1100
NC 0.16 0.16 0.05
ET 7.1 1922 1995
X1 0.51 14 1922 1995 650 450 550
GR 80 1000 70 1810 - 68 1870 66 1922 64 1930
GR 64 1976 66 1995 68 2105 70 2155 72 2440
GR 74 2840 76 3150 78 3380 80 3510
ET 7.1 1635 1840
X1 0.71 10 1700 1775 700 800 1060
GR 80 1000 76 1660 74 1700 72 1712 70 1730
GR 72 1760 74 1775 76 1840 78 1520 80 2050
T AZ02072
T2 ECHO CANYON LOMR
T3 DUPLICATE EFFECTIVE MODEL

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
3 6600 47.9
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
15 -1 -1 -6
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PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ02079 12/04/2003

SPECIAL NOTE :

An asterisk (*) to the left of the cross-section number indicates a special
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.

SUMMARY PRINTOUT : ECHO CANYON LOMR
------------------ DUPLICATE EFFECTIVE MODEL

AZ02079
Computed Index Q@ Left Right Left Right Channel
W. S. (0.01 * Encroach. Encroach. Encroach. Encroach. Slope
Elevation Convey.) Station Station Elevation Elevation
{ft MSL) (fe) (£t} {ft MSL) (ft MSL) * 1,000
CWSEL .01K STENCL STENCR ELENCL ELENCR K*CHSL
46.900 876.37 0.00 0.00 0.00 0.00 0.00
47.900 1306.34 8.41 248,85 100000.00 100000.00 0.00
* 47.776 5085.84 0.00 0.00 0.00 0.00 ~350.00
* 48.412 5635.51 4.20 278.06 100000.00 100000.00 -350.00
47.814 6620.66 0.00 0.00 0.00 0.00 0.00
48.445  7354.20 31.63 349.90 160000.00 100000.00 0.00
47.848 7797.87 0.00 0.00 0.00 0.00 ~4.80
48.474 8669.57 18.92 399.92 100000.00 100000.00 -4.80
47.872 9066.73 0.00 0.00 0.00 0.00 0.60
48.494 10052.21 9.54 435.17 100000.00 100000.00 0.60
47.892 10524.03 0.00 6.00 0.00 0.00 0.00
48.511 11651.71 17.09 502.04 100000.00 100000.00 0.00
47.891 896%.44 0.00 0.00 0.00 0.00 2.61
48.511 10003.16 30.02 497.00 100000.00 100000.0C 2.61
* 47.872 5817.08 0.00 0.00 0.00 0.00 1.72
* 48.493 6306.04 17.32 320.16 100000.00 100000.00 1.72
* 49.072 1035.47 0.00 0.00 0.00 0.00 36.67
* 49.038 1023.84 12.82 302.69 100000.00 100000.00 36.67
* 50.887 1047.32 0.00 0.00 0.00 0.00 24.07
> 50.902 1042.24 7.23 315.78 100000.00 100000.00 24.07

52.172 1414.83 0.00 0.00 0.00 0.00 10.00

8




BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE
PROJECT TITLE : ECHO CANYON LOMR
. PROJECT NUMBER : AZ02079 12/04/2003
Computed Index Q Left Right Left Right Channel
W. S. (0.01 * Encroach. Encroach. Encroach. Encroach. Slope
Elevation Convey.) Station Station Elevation Elevation
(£t MSL) (£t) (fr) {£t MSL) (ft MSL) * 1,000
CWSEL .01K STENCL STENCR ELENCL ELENCR K*CHSL
52.217 1380.62 104.37 420.05 100000.00 100000.00 10.00
* 52.723 2096.02 0.00 0.00 0.00 0.00 24.14
* 52.719 2093.08 98.23 392.06 100000.00 100000.00 24.14
* 52.749 1400.04 0.00 0.00 0.00 0.00 10.71
* 52.752 1386.45 9.52 241.35 100000.00 100000.00 10.71
* 53.996 984.08 0.00 0.00 0.00 0.00 9.09
* 53.959% 971.12 10.56 252.30 100000.00 100000.00 9.09
* 54.667 1004.10 0.00 0.00 0.00 0.00 12.50
> 54.816 801.32 25.94 148.37 100000.00 100000.00 12.50
* 56.090 1709.70 0.00 0.00 0.00 0.00 2.73
* 57.065 1655.17 205.20 372.07 100000.00 100000.00 2.73
56.230 1728.62 0.00 0.00 0.00 0.00 18.33
57.194  1698.55 13.56 170.57 100000.00 100000.00 18.33
56.281 1488.75 0.00 0.00 0.00 0.00 12.17
57.228 1429.71 21.72 155.03 100000.00 100000.00 12.17
56.500 1632.46 0.00 0.00 0.00 0.00 5.00
57.457 1581.34 9.15 150.00 100000.00 100000.00 5.00
* 56.196 1020.96 0.00 0.00 0.00 0.00 12.96
* 56.956 929.85 11.20 117.73 100000.00 100000.00 12.96
56.366 970.26 0.00 0.00 0.00 0.00 9.59
57.226 914.92 10.52 109.85 100000.00 100000.00 9.59
* 57.405 1535.07 0.00 0.00 0.00 0.00 28.57
* 58.328 1315.90 35.00 125.00 100000.00 100000.00 28.57
57.516 2004.81 0.00 0.00 0.00 0.00 1.37
* 58.462 2135.26 35.00 125.00 100000.00 100000.00 1.37
57.488 1530.46 0.00 0.00 0.00 0.00 12.00
* 58.469 1478.05 135.00 225.00 100000.00 100000.00 12.00
* 60.789 727.46 0.00 0.00 0.00 0.00 170.24
* 61.313 602.52 200.00 339.00 100000.00 100000.00 170.24

9
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PROJECT TITLE :

version 2000

PAGE 10

12/04/2003

Channel
Slope

* 1,000
K*CHSL

16.30
16.30

11.40
11.40

-32.31
-32.31

Computed
w. S.
Elevation
{ft MSL)
CWSEL

Critical Energy

W. S.

(ft MSL)
CRIWS

Energy

Gradient Gradient
Elevation Elevation Slope
{ft MSL)

EG

* 10,000
10K*S

Channel
Mean Flow Section
Velocity Area

{fr/s}

VCH

Cross-

(sq ft)
AREA

Index Q
{0.01 *
Convey.)

46.90
47.90

47.78
48.41

47.81

PROJECT NUMBER AZ02079
Computed Index Q Left Right Left Right
wW. s. (0.01 * Encroach. Bncroach. Encroach. Encroach.
Elevation Convey.) Station Station Elevation Elevation
{ft MSL) (£t) {ft) {ft MSL) (ft MSL)
CWSEL .01K STENCL STENCR ELENCL ELENCR
* 61.812 892.48 0.00 ©0.00 0.00 0.00
61.894 725.62 212.00 352.00 100000.00 100000.00
* 62.370 808.39 0.00 0.00 0.00 0.00
* 62.606 609.17 220.00 334.00 100000.00 100000.00
* 62.707 19501.34 0.00 0.00 0.00 0.00
* 63.026 1359.29 205.00 320.00 1000600.00 100000.00
* 63.445 1399.22 0.00 0.00 0.00 0.00
* 64.038 1412.00 185.00 355.00 100000.00 100000.00
* 65.527 644.55 0.00 0.00 0.00 0.00
* 66.057 482.43 793.00 923.00 100000.00 100000.00
70.435 573.76 0.00 0.00 0.00 0.00
* 72.839 679.05 1922.00 1995.00 100000.00 100000.00
78.722 744.93 0.00 0.00 0.00 .00
79.649 841.12 1635.00 1840.00 100000.00 100000.00
SUMMARY PRINTOUT TABLE 150 : ECHO CANYON LOMR
---------------------------- DUPLICATE EFFECTIVE MODEL
AZ02079
Cross- Channel Top of Max. Low Minimum Discharge
Section Reach Roadway  Chord C. 8. Flow
Number Length Elevation Elevation Elevation
(fr) (ft MSL) (ft MSL) (ft MSL) (cfs)
SECNO XLCH ELTRD ELLC ELMIN Q
0.000 0.00 0.00 0.00 42.90 6600.00
0.000 0.00 0.00 0.00 42.90 6600.00
* 0.003 18.060 0.00 ¢.00 36.60 6600.09
* 0.003 18.00 0.00 0.00 36.60 6600.00
0.026 118.00 0.00 0.00 36.60 6600.00
0.026 118.00 0.00 0.00 36.60 6600.00

48.44

46.06
46.06

40.00
40.01

39.79
39.78

47.78
48.44

47.87
48.50

47.89
48.51

56.72
25.53

874.85
1115.29

2659.42
2833.48

3007.75
3208.51

876.37
1306.34

5085.84
5635.51

6620.66
7354.20
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PROJECT TITLE : ECHC CANYON LOMR
’ PROJECT NUMBER : AZ02079 12/04/2003
Cross- Channel Top of Max. Low Minimum Discharge Computed Critical Energy Energy Channel Cross- Index Q
Section Reach Roadway  Chord C. 8. Flow W. 8. Ww. S. Gradient Gradient Mean Flow Section {0.01 *
Number Length Elevation Elevation Elevation Elevation Elevation Elevation Slope Velocity Area Convey.)
(ft) {ft MSL) (£t MSL} (ft MSL) (cfs) (ft MSL) (ft MSL) (ft MSL) * 10,000 (ft/s} {sq ft)
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K*S VCH AREA .01K
0.049 125.00 0.00 0.00 36.00 6600.00 47.85 39.56 47.90 0.72 1.85 3562.12 7797.87
0.049 125.00 0.00 0.00 36.00 6600.00 48.47 39.56 48.52 0.58 1.74 3800.92 8669.57
0.081 167.00 0.00 0.00 36.10 6600.00 47.87 39.36 47.91 0.53 1.62 4075.29 9066.73
0.081 167.00 0.00 0.00 36.10 6600.00 48.49 39.35 48.53 0.43 1.52 4340.59 10052.21
0.117 191.00 0.00 0.00 36.10 6600.00 47.89 39.21 47.92 0.39 1.43 4694.13 10524.03
0.117 191.00 0.00 0.00 36.10 6600.00 48.51 39.23 48.54 0.32 1.32 4994.80 11651.71
0.139 115.00 0.00 0.00 36.40 6600.00 47.89 39.80 47.93 0.54 1.57 4199.03 8969.44
0.139 115.00 0.00 0.00 36.40 6600.00 48.51 39.81 48.54 0.44 1.47 4487.75 10003.16
* 0.172 174.00 0.00 0.00 36.70 6600.00 47.87 40.20 47.96 1.29 2.36 2801.98 5817.08
* 0.172 174.00 0.00 0.00 36.70 6600.00 48.49 40.22 48.57 1.10 2.21 2989.94 6306.04
* 0.178 30.00 0.00 0.00 37.80 6600.00 49.07 49.07 50.64 40.63 10.58 785.66 1035.47
* 0.178 30.00 0.00 0.00 37.80 6600.00 49.04 49.04 50.64 41.56 10.68 775.87 1023.84
* 0.188 54.00 0.00 0.00 39.10 6600.00 50.89 50.89 52.31 39.71 10.20 819.06 1047.32
* ¢.188 54.00 0.00 0.00 39.10 6600.00 50.90 50.90 152.30 40.10 10.15 823.53 1042.24
0.190 10.00 51.40 48.10 39.20 6600.00 52.17 Q.00 52.91 21.76 7.83% 1103.08 1414.83
0.190 10.00 51.40 48.10 39.20 6€600.00 52.22 0.00 52.91 22.85 7.58 1116.80 1380.62
* 0.206 87.00 0.00 0.00 41.30 6600.00 52.72 50.61 53.07 9.92 5.49 1443.02 2096.02
* 0.206 87.00 0.00 0.00 41.30 6600.00 52.72 50.62 53.07 $.94 5.49 14431.73 2093.08
* 0.238 168.00 0.00 0.00 43.10 6600.00 52.75 51.26 53.40 22.22 7.23 1037.48 1400.04
* 0.238 168.60 6.00 0.00 43.10 6600.00 52.75 51.26 53.40 22.66 7.14 1038.31 1386.45
* 0.240 11.00 0.00 0.00 43.20 6600.00 54.00 54.00 55.54 44.98 10.77 761.99 984.08
* 0.240 11.00 0.00 0.00 43.20 6600.00 53.96 53.96 55.54 46.19 10.89 753.11 971.12
* 0.246 32.00 0.00 0.00 43.60 6600.00 54.67 54.67 56.10 43.20 10.70 784.07 1004.10
* 0.246 3z.00 0.00 0.00 43.60 6600.00 54.82 54.82 57.22 67.84 12.87 565.80 801.32
. * 0.248 11.00 55.40 52.10 43.63 6600.00 56.09 0.00 56.59 14.90 6.37 1212.63 1709.70
* 0.248 11.00 55.40 52.10 43.63 6600.00 57.07 0.00 57.68 15.90 6.66 1069.75 1655.17
0.268 102.00 0.00 0.00 45.50 6600.00 56.23 54.41 56.74 14.58 6.51 1202.19 1728.62
0.268 102.00 0.00 0.00 45.50 6600.00 57.19 54.60 57.84 15.10 6.89 1037.26 1698.55
0.289 115.00 60.60 60.60 46.90 6600.00 56.28 55.07 57.07 19.65 8.50 983.11 1488.75

0.289 115.00 60.60 60.60 46.90 6600.00 57.23 55.38 58.22 21.31 8.86 852.31 1429.71




Energy

Gradient Gradient

* 10,000
10K*S

Channel

Crogs~

Mean Flow Section
Velocity Area

(fr/s)
VCH

(sq ft)
ARER

Index Q
(0.01 +
Convey. )

16.35
17.42

41.79
50.38

46.27
52.04

18.49
25.16

10.84
9.55

18.60
19.94

82.31
119.99

54.69
82.73

66.66
117.38

12.05
23.58

22.25
21.85

83.79
149.57

105.74
75.49

62.73
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PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ02079 12/04/2003 ‘
Cross- Channel Top of Max. Low Minimum Discharge Computed Critical Energy
Section Reach Roadway  Chord C. 8. Flow W. s. W. S.
Number Length Elevation Elevation Elevation Elevation Elevation Elevation Slope
(£t) (£t MSL) (ft MSL) (ft MSL)} (cfs) {ft MSL) ({(ft MSL) (ft MSL)
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG
0.291 10.00 60.50 60.60 46.95 6600.00 56.50 54.76 57.14
0.291 10.00 60.50 60.60 46.95 6600.00 57.46 55.19 58.28
* 0.307 81.00 0.00 0.00 48.00 6600.00 56.20 55.67 57.55
* 0.307 81.00 0.00 0.00 48.00 6600.00 56.96 56.41 58.82
0.320 73.00 0.00 0.00 48.70  6600.00 56.37 55.86 57.94
0.320 73.00 0.00 0.00 48.70 6600.00 57.23 56.56 59.24
* 0.322 7.00 0.00 0.00 48.90 6600.00 57.40 54.14 58.05
* 0.322 7.00 0.00 0.00 48.30 6600.00 58.33 54.82 59.36
0.336 73.00 0.00 0.00 49.00 6600.00 57.52 54.22 58.16
* ¢.336 73.00 0.00 0.00 49.00 6600.00 58.46 54.84 59.47
0.344 45.00 0.00 0.00 49.54 6600.00 57.49 54,61 58.26
* 0.344 45.00 0.00 0.00 49.54 6600.00 58.47 55.18 59.55
* 0.352 41.00 0.00 0.00 56.52 6600.00 60.79 60.79 61.76
* 0.352 41.00 0.00 0.00 56.52 6600.00 61.31 61.31 63.39
* 0.356 20.00 0.00 Q.00 56.63 6600.00 61.81 61.81 62.75
0.356 20.00 0.00 0.00 56.63 €600.00 61.89 61.52 63.63
* 0.361 27.00 0.00 0.00 57.07 6600.00 62.37 62.37 €3.46
* 0.361 27.00 0.00 0.00 57.07 6600.00 62.61 62.61 64.98
* 0.370 50.00 0.00 0.00 57.64 6600.00 6§2.71 62.50 63.60
* 0.370 50.00 0.00 0.00 57.64 6600.00 63.03 63.03 65.38
* 0.373 13.00 0.00 0.00 57.22  6600.00 63.45 63.45 64.62
* 0.373 13.00 0.00 0.00 57.22 6600.00 64.04 64.04 65.90
* 0.460 420.00 0.00 0.900 60.30 5900.00 65.53 65.21 66.26
* 0.460 420.00 0.00 0.00 60.30 5900.00 66.06 66.06 68.42
0.510 550.00 0.00 0.00 64.00 5900.00 70.44 69.83 71.66
* 0.510 550.00 0.00 0.00 64.00 5500.00 72.84 70.22 74.25
0.710 10€60.00 0.00 0.00 70.00 5900.00 78.72 77.73 79.60
0.710 21060.00 0.00 0.00 70.00 5900.00 79.65 77.42 80.54

49.20

7.38

10.70

11.69

11.22
12.09

8.79
12.60

9.32
10.37

9.23
13.29

10.33
9.54

1070.95
925.12

740.28
613.60

671.91
587.42

1020.19
809.18

1027.23
819.36

937.21
789.77

943.82
570.25

- 952.65

628.62

878.69
533.45

958.20
540.48

771.92
615.33

1545.39
592.28

1179.34
618.24

1682.01
1172.21

1632.46
1581.34

1020.96
929.85

970.26
914,92

1535.07
1315.90

2004.81
2135.26

1530.46
1478.05

727.46
602,52

892.48
725.62

808.39
609.17

1901.34
1359.29

1339.22
1412.00

644 .55
482.43

573.76
679.05

744.93
841.12
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PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ02079 12/04/2003
SUMMARY PRINTOUT TABLE 150 : ECHO CANYON LOMR
---------------------------- DUPLICATE EFFECTIVE MODEL
AZ02079
Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section  Flow W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section Know/Comp Top Width Length
{cfs) (ft MSL) (ft) [$4-3) (£t} (ft}) {ft)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
0.000 6600.00 46.90 0.00 0.00 0.00 240.44 0.00
0.000 6600.00 47.90 1.00 0.00 1.00 240.44 0.00
* 0.003 6600.00 47.78 0.00 0.88 0.00 273.86 18.00
* 0.003 6600.00 48.41 0.64 0.51 0.64 273.86 18.00
0.026 6600.00 47.81 0.00 0.04 0.00 318.27 118.00
0.026 6600.00 48.44 0.63 0.03 0.863 318.27 118.00
0.049 6600.00 47.85 0.00 0.03 0.00 381.00 125.00
0.049 6600.00 48.47 0.63 0.03 0.63 381.00 125.00
0.081 6600.00 47.87 0.00 0.02 0.00 425.63 167.00
0.081 6600.00 48.49 0.62 0.02 0.62 425.63 167.00
0.117 6600.00 47.89 0.00 0.02 0.00 484.96 191.00
0.117 6600.00 48.51 0.62 0.02 0.62 484.95 191.00
0.139 6600.00 47.89 0.00 0.00 0.00 466.98 115.00
0.139 6600.00 48.51 0.62 0.00 0.62 466.98 115.00
* 0.172 6600.00 47.87 0.00 -0.02 9.00 302.84 174.00
* 0.172 6600.00 48.49 0.62 -0.02 0.62 302.84 174.00
* 0.178 6600.00 4%.07 0.00 1.20 0.00 289.87 30.00
* 0.178 6600.00 49.04 -0.03 06.55 -0.03 289.63 30.00
* 0.188 6600.00 50.89 0.00 1.82 0.00 307.39 54.00
* 0.188 6600.00 50.90 0.01 1.86 0.01 308.55 54.00
0.190 6600.00 52.17 0.00 1.28 0.00 315.74 10.00
0.190 6600.00 52.22 0.05 1.32 0.05 315.68 10.00
0.206 6600.00 52.72 0.00 0.55 0.00 293.87 87.00
* 0.206 6600.00 52.72 0.00 0.50 0.00 293.80 87.00
* 0.238 6600.00 52.75 0.00 0.03 0.00 231.85 168.00
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PROJECT TITLE : ECHO CANYON LOMR

PAGE 14

PROJECT NUMBER : AZ02079 12/04/2003
Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
.Section  Flow W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section Know/Comp Top Width Length
(cfs) (£t MSL) (ft) (ft) (fL) (ft) (ft)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
* 0.238 6€600.00 52.75 0.00 0.03 0.00 231.83 168.00
* 0.240 6600.00 54.00 0.00 1.25 0.00 241.96 11.00
* 0.240 6600.00 53.96 ~0.04 1.21 ~0.04 241.71 1i.00
* 0.246 6600.00 54.87 0.00 0.67 0.00 232.83 32.00
* 0.246 6600.00 54.82 0.15 0.86 0.15 122.43 32.00
* 0.248 6600.00 56.09 0.00 1.42 0.00 257.79 11.00
* 0.248 6600.00 57.07 0.98 2.25 G.98 166.87 11.00
0.268 6600.00 56.23 0.00 0.14 0.00 252.42 102.00
0.268 6600.00 57.19 0.96 0.13 0.96 157.01 102.00
0.289 6600.00 56.28 0.00 0.05 0.00 203.31 115.00
0.289 6600.00 57.23 0.95 0.03 0.95 133.31 115.00
0.291 6600.00 56.50 0.00 0.22 0.00 212.95 10.00
0.291 6600.00 57.46 ¢.96 0.23 0.96 140.85 16.00
* 0.307 6600.00 56.20 0.00 ~0.30 0.00 173.81 81.00
* 0.307 6600.00 56.96 0.76 ~-0.50 0.76 106.53 81.00
0.320 6600.00 56.37 0.00 0.17 0.00 144.33 73.00
0.320 6600.00 57.23 0.86 0.27 0.86 99.33 73.00
* 0.322 6€600.00 57.40 0.00 1.04 0.00 150.22 7.00
* 0.322 6600.00 58.33 0.92 1.10 0.92 90.00 7.00
0.336 6600.00 57.52 0.00 0.11 0.00 152.43 73.00
* 0.336 6600.00 58.46 0.95 0.13 0.95 $0.00 73.00
0.344 6600.00 57.49 G.00 -0.03 0.00 141.41 45.00
* 0.344 6600.00 58.47 0.98 0.01 0.98 $0.00 45.00
* 0.352 6600.00 60.79 0.00 3.30 0.00 469.46 41.00
* 0.352 6600.00 61.31 0.52 2.84 0.52 139.00 41.00
* 0.356 6600.00 61.81 0.00 1.02 0.00 558.24 20.00
0.356 6600.00 61.89 0.08 0.58 0.08 140.00 20.00
* 0.361 6600.00 62.37 0.00 0.56 ¢.00 422.94 27.00
* 0.361 6600.00 62.61 0.24 0.71 0.24 114.00 27.00
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PROJECT TITLE ECHO CANYON LOMR

. PROJECT NUMBER : AZ02079 12/04/2003

Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section  Flow W. 8. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section Know/Comp Top Width Length
{cEs) (£t MSL) (ft) (£t) (ft) (fr) (fr)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
* 0.370 6600.00 62.71 0.00 0.34 0.00 476.64 50.00
* 0.370 6600.00 63.03 0.32 0.42 0.32 115.00 50.00
* 0.373 6600.00 63.45 0.00 0.74 .00 391.06 13.00
* 0.373 6600.00 64.04 0.59 1.01 0.59 170.00 13.00
* 0.460 5900.00 65.53 0.00 2.08 0.00 785.79 420.00
*» 0.460 5900.00 66.06 0.53 2.02 0.53 130.00 420.00
0.510 5900.00 70.44 0.00 4.91 0.00 442.79 550.00
* 0.510 5900.00 72.84 2.40 6.78 2.40 73.00 550.00
0.710 5900.00 78.72 0.00 8.29 0.00 756.08 1060.00
0.710 5300.00 73.65 0.93 6.81 0.93 205.00 1060.00

SUMMARY OF WARNING AND STATUS MESSAGES :

Ssection 0.003, profile 1, conveyance change outside acceptable range.
Section 0.003, profile 2, conveyénce change outside acceptable range.

Section 0.172, profile 1, conveyance change cutside acceptable range.

Sectior 0.172, profile 2, conveyance change outside acceptable range.
Section 0.178, profile 1, critical depth assumed.
Section 0.178, profile 1, minimum specific energy.
Section 0.178, profile 2, critical depth assumed.
Section 0.178, profile 2, minimum specific energy.
Section 0.188, profile 1

. Section 0.188, profile 1

Section 0.188, profile 2

critical depth assumed.

minimum specific energy.

critical depth assumed.

Section 0.188, profile 2, minimum specific energy.

Section 0.206, profile 1

conveyance change outside acceptable range.
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Section 0.206, profile 2, conveyance change outside acceptable range.

Section 0.238, profile 1, conveyance change outside acceptable range.
Section 0.238, profile 2, conveyance change outside acceptable range.
Section 0.24, profile 1, cricgcal depth assumed. ’

Section 0.24, profile 1, minimum specific energy.

Section 0.24, profile 2, critical depth assumed.

Section 0.24, profile 2, minimum specific energy.

Section 0.246, profile 1, critical depth assumed.

Section 0.246, profile 1, minimum specific energy.

Section 0.246, profile 2, critical depth assumed.

Section 0.246, profile 2, minimum specific energy.

Section 0.248, profile 1, hydraulic jump downstream.

Section 0.248, profile 1, conveyance change outside acceptable range.

Section 0.248, profile 2, hydraulic jump downstream.

Section 0.248, profile 2, conveyance change outside acceptable range.

Section 0.307, profile 1, conveyance change outside acceptable range.

Section 0.307, profile 2, conveyance change outside acceptable range.

Section 0.322, profile

"

conveyance change outside acceptable range.
Section 0.322, profile 2, conveyance change outside acceptable range.

Section 0.336, profile 2, conveyance change outside acceptable range.

Section 0.344, profile 2, conveyance change outside acceptable range.

Section 0.352, profile 1, critical depth assumed.

Section 0.352, profile 1, minimum specific enexgy.

Section 0.352, profile 2, critical depth assumed.

Section 0.352, profile 2, minimum specific energy.

Section 0.356, profile

=

critical depth assumed.
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Section 0.356, profile 1, minimum specific energy.

Section >0.361, profile 1, critical depth assumed.

Section 0.361, profile 1, minimum specific energy.

Section 0.361, profile 2, cri;:ical depth assumed.

Section 0.361, profile 2, minimum specific energy.

Section 0.37, profile 1, conveyance change outside acceptable range.
Section 0.37, profile 2, critical depth assumed.

Section 0.37, profile 2, minimum specific energy.

Section 0.373, profile 1, critical depth assumed.

Section 0.373, profile 1, minimum specific energy.

Section 0.373, profile 2, critical depth assumed.

Section 0.373, profile 2, minimum specific energy.

Section 0.46, profile 1, conveyance change outside acceptable range.
Section 0.46, profile 2, critical depth assumed.

Section 0.46, profile 2, minimum specific energy.

Section 0.51, profile 2, conveyance change outside acceptable range.

55 Warning and status message(s) generated
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SUMMARY PRINTOUT TABLE 200 : ECHO CANYON LOMR

---------------------------- DUPLICATE EFFECTIVE MODEL
AZ02079

Profile Number 2

Cross- Floodway Floodway Floodway W. S. W. S. W. s.

Section  wWidth Section Mean Elevation Elevation Elevation

* Numbex Area Velocity with without Diffrence
Floodway Floodway
{fr) {sq ft) {£t/s) (ft - MSL) (ft MSL) (ft)

0.000 240. 1115. 5.9 47.9% 46.9 i.0
0.003 274. 2833. 2.3 48.4 47.8 0.6
0.026 318. 3209. 2.1 48.4 47.8 0.6
0.049 381. 3801. 1.7 48.4 47.8 0.6
0.081 426. 4341, 1.5 48.5 47.9 0.6
0.117 485. 4995, 1.3 48.5 47.9 0.6
0.139 467. 4488. 1.5 48.5 47.9 0.6
0.172 303. 29%0. 2.2 48.5 47.9 0.6
0.178 290. 776. 8.5 49.1 49.1 0.0
0.188 309. 824. 8.0 50.9 50.9 0.0
0.190 316. 1117. 5.9 52.2 52.2 0.0
0.206 294. 1442, 4.6 52.7 52.7 0.0
0.238 232. 1038. 6.4 52.7 52.7 0.0
0.240 242. 753. 8.8 52.0 54.0 0.0 .
0.246 122. 566. 11.7 54.8 54.7 0.1
0.248 167. 1070. 6.2 57.1 56.1 1.0
0.268 ' 157. 1037, 6.4 57.2 56.2 1.0
0.289 133, 852. 7.7 57.2 56.3 0.9
0.291 141. 925. 7.1 57.5 56.5 1.0
0.307 107. 614. 10.8 57.0 56.2 0.8
0.320 99. 587. 11.2 57.3 56.4 0.9
0.322 90. 809. 8.2 58.3 57.4 0.9
0.336 90. 819. 8.1 58.4 57.5 0.9
0.344 0. 790. 8.4 58.5 57.5 1.0
0.352 139. 570. 11.6 61.3 60.8 0.5
0.356 140. 629, 10.5 61.9 61.8 0.1
0.361 114, 533. 12.4 62.6 62.4 0.2
0.370 115. 540. 12.2 63.0 62.7 0.3
0.373 170. 615. 10.7 64.0 63.4 0.6
0.460 130. 592. 10.0 66.0 65.5 0.5
0.510 73. 618. 9.5 72.8 70.4 2.4
0.710 205. 1172. 5.0 79.6 78.7 0.9

END OF OUTPUT
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BOSS RMS for AutoCAD HEC-2 Analysis version 20060 PAGE
PROJECT TITLE ECHO CANYON LOMR

. PROJECT NUMBER : AZ(02079 12/18/2003

BOSS RMS for AutoCAD (tm)

Copyright © 2000 BOSS International
All Rights Reserved .

Version : 2000

PROGRAM ORIGIN :

BOSS RMS for AutoCAD HEC-2 Analysis uses the standard 4.6.2 version
of the U.S. Army Corps of Engineers Hydrologic Engineering Center
HEC-2 Program for water-surface profile computations. This HEC-2
program was released on September 1990, last updated on August 1991.

DISCLAIMER :

BOSS RMS for AutoCAD is a complex program which requires engineering
expertise to use correctly. BOSS International assumes absolutely no
responsibility for the correct use of this program. All results obtained
should be carefully examined by an experienced professional engineer to
determine if they axe reasonable and accurate.

Although BOSS International has endeavored to make BOSS RMS for AutoCAD
error free, the program is not and cannot be certified as infallible.
Therefore, BOSS International makes no warranty, either implicit or
explicit, as to the correct performance or accuracy of this software.

In no event shall BOSS International be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. Thesole and exclusive
liability to BOSS International, regardless of the form of action, shall
not exceed the purchase price of this software.

PROJECT DESCRIPTION :

PROJECT TITLE : ECHO CANYON LOMR
PROJECT NUMBER : AZ02079
DESCRIPTION : REVISED MODEL
ENGINEER : LARRY SIBALA, P.E.
DATE OF RUN : 12/18/2003

TIME OF RUN : 2:14 pm
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PROJECT TITLE : ECHO CANYON LOMR
‘ PROJECT NUMBER : AZ02079 12/18/2003
Tl AZ02079
T2 ECHO CANYON LOMR
o] REVISED MODEL
T4 COMBINATION MODEL TO INCLUDE PREVIOUS STUDY DOWNSTREAM TO MAKE ONE

T4 CONTINUOUS RUN UPSTREAM TO ABOVE MCDONALD DRIVE

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
2 6600 1246.9
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
1 -1 -1 -6

USER-DEFINED SUMMARY TABLES (J3)

150 110 200
REQUESTED CROSS-SECTION PRINTOUTS (JS) :

-10 -10
FRICTION LOSS EQUATION OPTION (J6) :

J6 IHLEQ ICOPY SUBDIV STRTDS RMILE

1 0
NC 0.035 0.035 0.035 0.1 0.3
X1 o 5 o 264
GR 1250 0 1243 19 1242.9 119 1243 222 1249.1 264
ET 7.1 4.2 278.06
X1 0.003 6 o 282 20 24 18
GR 1250.2 0 1237.5 22 1236.6 119 1237.3 224 1237.2 244
GR 1249 282

\

NC 0.03 ¢.03 G.03 0.1 0.3
ET 7.1 31.63 349.9
X1 0.026 5 0 364 177 68 118




BOSS RMS for AutoCAD HEC-2 Analysis vexsion 2000 PAGE
PROJECT TITLE : ECHO CANYON LOMR
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GR 1255 4] 1236.6 81 1237 210 1237.2
ET 7.1 18.92
X1 0.049 6 o 429 130 150 125
GR 1252.5 ] 1236 67 1237 80 1237.1
GR 1253.1 429 - -
ET 7.1 . 9.54
X1 0.081 7 0 459 184 150 167
GR 1250 o 1236.1 62 1237 80 1237.2
GR 1237.1 388 1253.3 459
BT 7.1 17.09
X1 0.217 [ [} 525 248 140 191
GR 1252 o 1238.1 66 1237.3 91 1237.2
GR 1253 525
ET 7.1 30.02
X1 '0.139 6 0 522 234 13 115
GR 1252.5 0 1236.4 105 1237.9 140 1237.5
GR 1253.1 522
NH 3 0.035 52 0.03 278 0.035 343
ET 7.1 17.32
X1 0.172 7 0 343 263 60 174
GR 1253.3 0 1237 52 1236.7 71 1237.3
GR 1237.3 278 1253.6 343
NH 3 0.035 47 0.016 62 0.035 322
ET 7.1 12.82
X1 0.178 7 [1] 92 33 245 30
GR 1253.3 0 1237.8 47 1237.8 62 1247.3
GR 1248.9 302 1253.9% 322
NC 0.3 0.5
NH 5 0.035 48 0.016 61 0.035 87
NH 335
ET 7.1 7.23
X1 0.188 7 [} 87 51 55 54
X3 10
GR 1253.3 0 1246.6 20 1239.1 48 1239.1
GR 1248.6 303 1254.3 335
NH 5 0.035 147 0.016 160 0.035 185
NH 432
ET 7.1 104.37
SB 1.28 1.56 2.6 )] 13 0.1 360
X1 0.19 10 100 185 10 10 10
X2 1 1248.1 1251.4
X3 10
BT -10 43 1255 1255 63 1254 1254
BT 100 1253.2 1253.2 120 1251.4 1248.1

315
399.92

209

435.17

148

502.04

271

497

435

320.16

80

302.69

92

315.78

1253.3

1253.2
90
147

1252.1

1237

1237.1

1237.4

1237.7

1237.4

1247.9

303

1250.9
1250.9

400

1239.2

1251.4
1253.5
1251.4

340

256

455

448

186

201

0.025

87

0.035

1239.1

1253.5
1248.1
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BT 180 1251.4 1248.1 185 1251.4 1251.4 400 1248.6 1248.6
BT 432 1254.3 1254.3
GR 1255 43 1254 63 1253.5 S0 1253.2 100 1249.2 117
GR 12339.2 147 1239.2 160 1251.4 185 1248.6 400 1254.3 432
NC . 0.1 0.3
NH 6 0.035 136 0.016 150 0.035 171 0.03 383 0.035
NH 398 0.03 445
ET 7.1 98.23 392.06
X3 0.206 11 100 171 87 87 87
GR 1256 41 1255 66 1254 80 1252.6 100 1241.3 136
GR 1241.5 150 1248.1 171 1248.4 272 1249.1 383 1255.1 398
GR 1255.4 445
NH 5 0.035 47 0.016 60 0.035 78 0.03 220 0.035
NH 267
ET 7.1 9.52 241.35
X1 0.238 7 [} 78 173 168 168
GR 1255.2 1] 1243.1 47 1243.5 60 1248.8 78 1248.4 160
GR 1249.2 220 1257 267
NH 5 0.035 48 0.016 62 0.035 86 0.03 248 0.035
NH 264
BT 7.1 10.56 252.3
X1 0.24 7 0 86 10 12 11
GR 1257 0 1243.2 48 1243.3 62 1251.9 86 1252.6 172
GR 1252.7 248 1257.4 264
NC 0.3 0.5
NH 5 0.035 54 0.016 68 0.035 93 0.03 247 0.035
NH 276
ET 7.1 25.94 148.37
X1 0.246 8 0 93 34 33 32
X3 10 1252.1 1252.1
GR 1257.8 0 1254.66 26 1243.62 54 1243.6 68 1253.6 93
GR 1252.1 173 1252.6 247 1257.69 276
NH 6 0.035 253 0.016 267 0.035 293 0.03 445 0.035
NH 471 0.03 540
ET 7.1 205.2 372.07
SB 1.25 1.56 2.6 1] 14 0.1 329 2.5 1243.6 1243.6
X1 0.248 13 200 293 11 12 11
X2 1 1252.1 1255.4
X3 10 1252.1 1252.1
BT -13 70 1260 1260 79 1259 1259 185 1258.9 1258.9
BT 200 1257.1 1257.1 226 1255.4 1252.1 253 1255.4 1252.1
BT 267 1255.4 1252.1 287 1255.4 1252.1 293 1255.4 1255.4
BT 320 1252 1252 445 1252.5 1252.5 471 1257.7 1257.7
BT 540 1259 1259
GR 1260 70 1259 79 1258.9 185 1257.1 200 1252.1 226
GR 1243.6 253 1243.66 267 1252.1 290 1255.4 293 1252 320
GR 1252.5 445 1257.7 471 1259 540
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. PROJECT NUMBER : AZ02079 12/18/2003

NC 0.1 0.3

NH 6 0.035 58 0.016 76 0.035 95 0.03 252 0.035
NH 273 0.03 358

ET 7.1 13.56 170.37

X1 0.268 8 -0 95 -126 95 102

GR 1259.5 o 1245.5 58 1245.6 76 1251.84 95 1252.9 252
GR 1257.9 273 1258 290 1259 358

NC 0.3 0.5

NH 5 0.035 37 0.016 - 60 0.035 73 0.03 214 0.035
NH - 242

ET 7.1 21.72 155.03

X1 0.289 16 0 73 125 112 118

BT -16 o 1260.6 1260.6 20 1261.2 1257.3 37 1261.8 1257.9
BT 60 1262.6 1258.7 73 1263 1259.1 80 1263 1259.1
BT 81 1263 1251.8 82.3 1263 1251.8 83 1263 1259.1
BT 158 1263 1259.1 159 1263 1251.9 160.3 1263 1251.9
BT 161 1263 1259.1 214 1261.4 1257.5 228 1261 1257.3
BT 242 1260.6 1260.6

GR 1260.6 o 1257.3 20 1247.2 37 1246.9 60 1251.8 73
GR 1251.8 80 1251.8 81 1251.8 82.3 1251.8 83 1251.9 158
GR 1251.9 159 1251.9 160.3 1251.9 161 1252.5 214 1257.3 228
GR 1260.6 242

NH 5 0.035 36 0.016 60 0.035 73 0.03 209 0.035
NH 232

ET 7.1 9.15 150

X1 0.291 16 0 73 10 12 10

BT ~16 0 1260.6 1260.6 8 1260.84 1256.9 36 1261.7 1257.8
BT 60 1262.4 1258.5 73 1262.8 1258.9 78 1262.97 1259.07
BT 79 1262.97 1251.85 80.3 1262.97 1251.85 81 1262.97 1259.07
BT 157 1263.01 1259.11 158 1263.01 1251.9 159.33 1263.01 1251.9
BT 160 1263.01 1259.11 209 1261.39 1257.5 224 1260.96 1257.1
BT 232 1260.5 1260.5

GR 1260.6 o 1256.9 8 1247.23 X 36 1246.95 60 1251.8 73
GR 1251.8 78 1251.85 79 1251.85 80.3 1251.8% 81 1251.85 157
GR 1251.9 158 1251.9 159.33 1251.9 160 1252.4 209 1257.1 224
GR 1260.5 232

NC 0.1 0.3

NH 6 0.035 36 0.016 57 0.035 67 0.03 160 0.035
NH 203 0.03 260

ET 7.1 11.2 117.73

X1 0.307 7 ] 67 79 80 81

GR 1259.9 0 1248 36 1248 57 1252.24 67 1252.44 160
GR 1258.9 203 1259 260

NH [ 0.035 34 0.016 57 0.035 65 0.03 3143 0.035
NH 162 0.03 206

ET 7.1 10.52 109.85

X1 0.32 7 X 0 65 68 74 73
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PROJECT TITLE : ECHO CANYON LOMR
‘ PROJECT NUMBER : AZ02079 12/18/2003
GR 1259.8 0 1248.7 34 1249 57 1252.1 65 1252 143
GR 1259 162 1259.3 206
NH 2 0.035 162 0.03 | 210
ET 7.1 35 125
x1 0.322 6 -0 162 - 7 7 7
GR 1259.8 [} 1248.9 33 1249.1 57 1249.9 137 1259.04 162
GR 1259.3 210
NH 3 0.035 34 0.022 135 0.035 167
ET 7.1 35 125
X1 0.336 S 0 167 62 53 73
GR 1259.9 ] 1249 34 1249.37 86 1249.9 135 1259.7 167
NH 4 0.035 134 0.03 233 0.035 247 0.03 260
ET 7.1 135 225 -
X1 0.344 8 100 247 44 56 45
GR 1260 60 1259.5 90 1258.3 100 1249.54 134 1249.87 233
GR 1259.1 247 1260 250 1261 260
NC 0.035 0.035 0.035
ET 7.1 170 339
X1 0.352 6 200 339 39 43 41
GR 1260.4 2] 1258.75 200 1257.4 222 1256.52 263 1257.67 339
GR 1261.4 495
NC 0.035 0.035 0.035 0.1 0.3
ET 7.1 1000 1600
X1 0.356 14 1220 1350 26 20 18
GR 1262 1000 1261.3 1057 1260.83 1111 1260.8 1160 1258.3 1220
GR 1257.8 1234 1256.63 1268 1256.64 1301 1257.75 1335 1259.4 1350
GR 1261.3 1388 1261.37 1485 1261.44 1521 1262 1600
NC 0.035 0.035 0.035
ET 7.1 1147.45 1334
X1 0.361 11 1220 1334 24 30 27
GR 1262.3 1000 1261.4 1056 1260.71 1111 1259.71 1161 1258.72 1220
GR 1257.6 1243 1257.07 1267 1259.64 1334 1261.79 1384 1262.49 1431
GR 1262.3 1520
NC 0.016 0.016 0.016
ET 7.1 1155.92 1341.02
X1 0.37 14 1226 1327 50 48 50
GR 1262.6 1000 1262.04 1056 1261.46 1109 1260.96 1159 1260.21 1173
GR 1258.8 1226 1257.64 1267 1258.03 1300 1259.07 1327 1261.77 1384
GR 1262.4 1430 1262.73 1483 1262.73 1483 1262.83 1517
NC 0.1 0.1 0.04 0.1 0.3
NH 3 0.1 21390 0.04 2425 0.016 3065
QT 1 5900
ET 7.1 21990 2625

X1 0.45 14 2130 2625 170 . 540 420
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GR 1270 1000 1268 1130 1270 1500 1270 1565 1268 1760
GR 1266 1840 1266 2190 1264 2290 1263.53 2425 1265.38 2525
GR  1266.1 2625 1268 2860 1270 2980 1272 3065
Ne 0.1 0.1 0.04 0.1 0.3
ET 7.1 . 2748.79 3165.6
X1 0.49 20 2876.6 2917.5 230 210 230
GR 1280 1000 1278 1390 1276 1530 1274 1555 1272 2100
GR 1270 2225 1268 2640 1266.75 2876.6 1261.73 2891.33 1261,17 2908.7
GR  1265.2 2917.5 1268 3230 1268 3335 1268 3380 1270 3480
GR 1272 3560 1274 3660 1276 3710 1278 3840 1280 3890
NC 0.16 0.16 0.05 0.1 0.3
ET 7.1 2670 2765.93
X1 0.58 19 2670 2740 470 520 450
GR 1282 1000 1280 1270 1278 1400 1276 1560 1276 1825
GR 1274 2130 1274 2240 1272 2645 1270 2670 1267.25 2680.5
GR  1262.7 2700.5  1263.25 2715.5 1266.65 2725.5 1268 2730 1270 2740
GR 1272 2900 1274 3020 1274 3490 1274 3515
Ne 0.1 0.3
ET 7.1 2407.3 2576.13
X1 0.61 18 2407.3 2470 270 150 180
eR 1284 1000 1282 1150 1280 1670 1278 2015 1276 2280
GR  1273.7 2407.3  1264.85 2417.9 1265.84 2432.1 1271.1 2463.7 1272 2470
GR 1274 2735 1276 2900 1276 3240 1276 3300 1278 3390
GR 1280 3500 1282 3550 1284 3620
NC 0.16 0.16 0.05 0.1 0.3
ET 7.1 2320 2537.91
x1 0.65 25 2320 2460 210 140 200
GR 1286 1000 1284 1045 1284 1300 1284 1485 1282 1610
GR 1280 1640 1278 1885 1276 2270 1274 2320 1271.9 2352.2
GR  1270.5 2369.4  1267.85 2376.5 1267.31 2385 1269.58 2400.2 1270 2410
GR 1272 2425 1274 2460 1276 2640 1278 2950 1278 3230
GR 1280 3390 1280 3450 1280 3550 1282 3570 1284 3600
NC 0.1 0.3
ET 7.1 2340 2448
x1 0.71 18 2340 2448 350 250 295
GR 1288 1000 1286 1295 1284 1465 1284 1590 1282 1965
GR 1280 2060 1280 2290 1278 2340 1276 2360 1275.28 2375.5
GR  1269.8 2390.5  1270.58 2405.5 1277.49 2448 1278 2520 1280 2785
GR 1280 3105 1282 3190 1284 3420
ne 0.1 0.3
ET 7.1 2324.63 2609.46
X1 0.75 23 2537.37 2595 225 300 230
GR 1288 1000 1288 1305 1286 1410 1286 1515 1284 1570
GR 1284 2085 1282 2110 1280 2400 1278 2460 1278.32 2537.37
GR  1277.9  2545.87  1273.27  2553.45 1272.95 2570.55 1276.76 2577.77 1278 2595

GR 1280 2600 1282 2700 1282 2980 1284 3060 . 1286 3115
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PROJECT TITLE : ECHO CANYON LOMR
. PROJECT NUMBER : AZ02079 12/18/2003
GR 1288 3280 12590 3340 1292 3500
NC 0.1 0.3
ET 7.1 2054.94 2761.6
X1 0.79 19 2190 2280 190 375 230
GR 1290 1000 1288 1110 1286 1335 1286 1370 1286 1560
GR 1284 1885 1282 2010 1280 2030 1280 2190 1278.32 2235.37
GR 1277.9 2243.87 1273.27 2251.45 1272.95 2268.55 1276.76 2275.77 1280 2280
GR 1282 2295 1284 3410 1284 3550 1286 3720
NC 0.1 0.3
ET 7.2 1939.24 2146.9
X1 0.83 20 2060 2146.9 135 250 220
GR 1290 1000 1288 1070 1288 1255 1286 1545 1284 1765
GR 1282 2060 1280.01 2074.5 1275.69 2104.7 1274.89 2125 1281.48 2146.9
GR 1282 2155 1284 2185 1284 2290 1284 2395 1286 2440
GR 1288 2620 1290 2670 1292 2820 1294 2900 1296 2975
NC 0.1 0.3
ET 7.1 2790 2920
X1 0.86 27 2790 2920 105 290 180
GR 1298 1000 1296 1110 1294 1140 1292 1165 1290 1220
GR 1290 1880 1288 1980 1286 2600 1284 2790 1282.03 2802.5
GR 1275.8 2822.5 1275.03 2847.5 1279.51 2867.5 1282 2910 1284 2920
GR 1286 2940 1288 3090 1288 3240 1286 3310 1286 3330
GR 1288 3370 1290 3530 1292 3620 1294 3640 1296 3710
GR 1298 3740 1300 3770
NC 0.1 0.3
ET 7.1 2540 2660
X1 0.9 26 2540 2660 330 130 235
GR 1310 1000 1304 1075 1302 1095 1300 1155 1298 1235
GR 1296 1255 1294 1270 1292 1490 1290 2140 1288 2440
GR 1286 2540 1285.15 2552.7 1277.34 2570 1277.26 2581.9 1283.72 2608
GR 1284 2625 1286 2660 1288 2775 1288 3105 1288 3170
GR 1290 3260 1292 3330 1294 3455 1296 3480 1298 3482
GR 13060 3484
NC 0.1 0.3
ET 7.1 2409.5 2510
X1 0.96 31 2409.5 2510 330 385 300
GR 1330 1000 1320 1070 1310 1170 1308 11%0 1306 1275
GR 1304 1290 1302 1295 1300 1315 1298 1340 1296 1380
GR 1296 1485 1294 1605 1292 1740 1292 1785 1292 2300
GR 12590 2390 1289.88 2409.5 1278.52 2434 .4 1278.65 2445.55 1287.07 2475.95
GR 1288 2490 1290 2510 1292 2720 1292 2880 1290 3010
GR 1290 3020 1292 3025 1294 3215 1296 3280 1298 3350
GR 1300 3400
NC 0.1 0.3
ET 7.1 2183 2305
X1 1 24 2183 2305 160 160 230 "
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PROJECT TITLE : ECHO CANYON LOMR
‘ PROJECT NUMBER : AZ02079 12/18/2003

GR 1320 1000 1318 1015 1316 1030 1314 1060 1312 1080
GR 1310 1090 1308 1115 1306 1155 1304 1190 1302 1200
GR 1300 1240 1298 1350 1296 1550 1294 1655 1292 2183
GR 1290.5 2198.85 1280.94 2229.13 1282.07 2260.9 1290.7 2287.15 1292 2305
GR 1294 2820 1296 3015 1298 3055 1300 3080
NC 0.6 0.8
BT 7.1 2228.24 2317.75
X1 1.004 26 2244.41 2317.75 55 65 40
GR 1320 1000 1318 1015 1316 1030 1314 1060 1312 1080
GR 1310 1090 1308 111% 1306 1155 1304 1150 1302 1200
GR 1300 1240 1298 1350 1296 1550 1294 1655 1290.89 2244 .41
GR 1282.1 2252.04 1281.69 2265.98 1281.4 2280 1282.16 2286.38 1281.84 2310.56
GR 1291.1 2317.75 1292 2340 1294 2840 1296 2975 1298 3030
GR 1300 3060
ET 7.1 2200 2440
sC 3.013 0.4 2.5 200 6 10 119.44 11.1 1281.44 1281.4
x1 1.03 25 2200 2440 100 100 118
X2 2 1290.14
GR 1320 1000 1318 1020 1316 1035 1314 1065 1312 1090
GR 1310 1100 1308 1120 1306 1155 1304 1180 1302 1200
GR 1300 1300 1298 1390 1296 1565 1294 1640 1294 1830
GR 1292 2200 1289.86 2243.57 - 1281.44 2265.41 1282.12 2311.33 1289 2331.71
GR 1292 2440 1294 2550 1296 2835 1298 2900 1300 2980
NC 0.16 0.16 0.05 0.1 0.3
ET 7.1 2215 2278.14
X1 1.06 34 2215 2278.14 230 130 190
GR 1330 1000 1328 1023 1326 1055 1324 1070 1322 1080
GR 1320 1100 1318 1115 1316 1130 1314 1160 1312 1190
GR 1310 1265 1308 1280 1306 1290 1304 1310 1302 1435
GR 1300 1675 1298 1725 1296 1940 1294 2150 1292 2215
GR 1291.3 2216.36 1285.24 2223.59 1285.43 2256.41 1290.67 2265 1294.11 2278.14
GR 1296 2310 1296 2500 1296 2600 1296 2670 1298 2705
GR 1300 2790 1302 2800 1304 2840 1306 2900
NC 0.1 0.3
ET 7.1 1891.26 2223.31
X1 1.1% 33 2060 2109.52 80 270 230
GR 1330 1000 1328 1025 1326 1040 1324 1055 1322 1085

_ GR 1320 1155 1318 1170 1316 1180 1314 1200 1312 1210
GR 1310 1295 1308 1315 1306 1345 1304 1370 1304 1480
GR 1302 1540 1300 1720 1298 1725 1296 1885 . 1294 2060
GR 1293.2 ~ 2063.1 1287.07 2069.18 1287.84 2090.83 1295.17 2109.52 1295.28 2125.41
GR 1296 2275 1298 2325 1300 2420 1302 2760 1304 2815
GR 1306 2860 1308 2880 1310 23970
NC 0.1 0.3
ET 7.1 2090 2200
X1 1.16 35 2090 2200 335 250 250

GR 1390 1000 1380 1070 1370 1105 1360 . 1160 1350 1185
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PROJECT TITLE : ECHO CANYON LOMR
‘ PROJECT NUMBER : AZ02079 12/18/2003

GR 1340 1295 1330 1378 1328 1395 1326 1408 1324 1415
GR 1320 1440 1318 1455 1316 1570 1314 1685 1312 1700
GR 1310 1705 1308 1760 1306 1770 1304 1850 1302 1920
GR 1302 1935 1300 2090 1297.87 2101.3 1289 2140.6 1288.8 2159.4
GR  1297.2 2189.5 1298 2200 1300 2368 1302 2625 1304 2784
GR 1306 2880 1308 2905 1310 2970 1312 2987 1312 3005
NC 0.1 0.3

ET 7.1 1559.54 1716.23

X1 1.21 24 1559.54  1681.96 310 235 260

GR 1330 1000 1328 1010 1326 1025 1324 1150 1322 1185
GR 1320 1200 1318 1220 1316 1235 1314 1380 1312 1395
GR 1310 1450  1308.68  1559.54 1293.44 1632.1 1291.24 1639.16 1291.15 1648.46
GR 1291.5  1660.85  1298.08  1681.96 1300 1820 1302 1830 1304 2070
GR 1306 2290 1308 2335 1310 2425 1318 2480

Ne 0.1 0.3

ET 7.1 1560.56 1679.11

X1 1.24 21 1560.56  1641.73 140 105 130

GR 1330 1000 1328 1100 1326 1105 1324 1165 1322 1235
GR 1320 1315 1318 1345 1316 1365 1314 1425 1311.56 1560.56
GR  1292.6  1584.83  1291.77  1590.84 1292.04 1605.16 1298.93 1641.73 1300 1680
GR 1302 1910 1304 1935 1306 2200 1308 2270 1310 2365
Gr 1312 2425

NC 0.1 0.3

ET 7.1 1406.1 1613.01

X1 1.29 20 1406.1  1478.73 265 70 240

R 1330 1000 1328 1030 1326 1040 1324 1054 1322 1165
GR 1320 1190 1318 1202 1316 1300 1316 1330 1313.92 1406.1
GR  1292.9  1434.16  1294.73  1457.06 1295.18 1465.85 1301.24 1478.73 1302 1658
GR 1304 1880 1306 1980 1308 2120 1310 2200 1316 2265
Ne 0.1 0.3

ET 7.1 1919.55 2012.64

X1 1.38 18 1919.55  2012.64 660 175 465

GR 1330 1000 1328 1060 1326 1158 1324 1245 1322 1308
GR 1320 1315 1318 1410 1316 1500 1314 1512 1312 1610
GR 1310 1700 1308 1800 1306.7 1919.55 1297.09 1965.98 1296.58 1994.02
GR  1306.4  2012.64 1308 2160 1310 2354

NC 0.6 0.8

QT 1 4900

. ET 7.1 1800 2222.03

X1 1.4 24 2068.02  2111.98 110 1 110

GR 1330 1000 1326 1125 1324 1200 1322 1250 1320 1390
GR 1318 1450 1316 1475 1314 1575 1312 1640 1310 1690
GR 1308 1720 1306 1770 1304 1890 1302 2030 1302 2068.02
GR  1297.4  2078.21 1296.97 2094.8 1296.95 2101.79 1302 2111.98 1302 2120
GR 1306 2125 1308 2360 1310 2520 1312 2565

ET 7.1 1900 2157.4
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PROJECT TITLE : ECHO CANYON LOMR

. PROJECT NUMBER : AZ02079 12/18/2003
sC 3.013 0.4 2.5 350 6 10 81.83 11.3 1297.72 1296.95
xa 1.41 24 2121.17 2157.4 85 90 80
X2 2 1305.89
GR 1330 1000 1330 1060 1328 1130 1326 1200 1324 1250
GR 1322 1320 1320 1400 1318 1450 1316 1540 1314 1610
GR 1312 1700 1310 1775 1308 1840 1306 1875 1305.8 2121.17
GR 1298.7 2122.5 1297.53 2129.7 1297.69 2138.26 1297.72 2145 1297.61 2149.9
GR 1299.1 2156.5 1305.43 2157.4 1308 2190 1310 2510

STATUS: Friction loss equation index (IHLEQ) = 1. Therefore friction
loss (HL) is calculated as a function of the profile type, which
can vary from reach to reach. See documentation for further

details.
T1 AZ02079
T2 BECHO CANYON LOMR
T3 REV1ISED MODEL

J1 ICHECK  INQ NINV IDIR STRT METRIC  HVINS o) WSEL FQ
3 6600 1247.9
J2 NPROP IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
15 -1 -1 -6

STATUS: Friction loss equation index (IHLEQ) = 1. Therefore friction
loss (HL) is calculated as a function of the profile type, which
can vary from reach to reach. See documentation for furthexr
details.




Left
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Station
(fr)
STENCL

0.00
31.63

0.00
18.92

0.00
17.09

0.00
30.02

0.00
17.32

0.00
12.82

Left
Bank
Station
(£t)
STCHL

Right
Bank
Station
(ft)
STCHR

264.00
264.00

282.00
282.00

364.00
364.00

429.00
429.00

459.00
459.00

525.00
525.00

522.00
522.00

343.00
343.00

92.00
92.00

87.00
87.00

Right
Encroach.
Station
(ft)
STENCR

0.00
278.06

0.00
349.90

0.00
399.92

0.00
435.17

0.00
502.04

0.00
497.00

¢.00
320.16

0.00
302.69

0.00
315.78
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PROJECT TITLE : ECHO CANYON LOMR -
PROJECT NUMBER : AZ02079 12/18/2003
SPECIAL NOTE :
An asterisk (*) to the left of the cross-section number indicates a special
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section.
SUMMARY PRINTOUT TABLE 110 : ECHO CANYON LOMR
---------------------------- REVISED MODEL
AZ02079
Cross- Computed W.S. Elev Energy Water Left Channel Right Encroach.
Section W. S. Diff per Cradient Surface Overbank Flow Overbank Target
Number Elevation Know/Comp Elevation Top Width Flow Flow Requested
(ft MSL) (ft) (ft MSL) (ft) {cfs} (cfs) (cfs)
SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC
0.000 1246.90 0.00 1247.78 240.44 0.00 6600.00 0.00 0.00
0.000 1247.90 0.00 1248.44 250.04 0.00 6600.00 0.00 0.00
* 0.003 1247.77 0.00 1247.87 273.85 0.00 6600.00 0.00 0.00
* 0.003 1248.41 0.63 1248.49 273.86 0.00 6600.00 0.00 273.86
0.026 1247.81 0.00 1247.89 318.25 0.00 6600.00 0.00 0.00
0.026 1248.44 0.63 1248.50 318.27 c.00 6600.00 0.00 318.27
0.049 1247.84 0.00 1247.90 380.97 0.00 6600.00 0.00 0.00
0.049 1248.47 0.62 1248.51 381.00 0.00 6600.00 0.00 381.00
0.081 1247.87 0.00 1247.91 425.60 0.00 6600.00 0.00 0.00
0.081 1248.49 0.62 1248.52 425.63 06.00 6600.00 0.00 425.63
0.117 1247.89 0.00 1247.92 484.93 0.00 6600.00 4.00 0.00
0.117 1248.50 0.62 1248.53 484.95 0.00 6600.00 0.00 484.95
0.139 1247.89 0.00 1247.93 466.94 0.00 £600.00 0.00 0.00
0.139 1248.50 0.62 1248.54 466,98 0.00 6600.00 0.00 466.98
* 0.172 1247.87 0.00 1247.96 302.83 0.00 6600.00 0.00 0.00
* 0.172 1248.49 0.62 1248.56 302.84 0.00 6600.00 0.00 302.84
* 0.178 1249.07 §.00 1250.64 289.87 0.00 5897.40 702.60 0.00
* 0.178 1249.08 0.00 1250.63 289.87 0.00 5876.57 723.43 289.87
i 0.188 1251.01 0.00 1252.31 309.72  6.00 5584.90 1015.10 0.00
* 0.188 1251.00 ~0.01 1252.31 308.55 0.00 5550.53 1009.47 308.55
0.1%0 1252.24 0.00 1252.95 316.44 0.00 4623.19 1976.81 0.00

0.00

100.00

185.00
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Encroach.
Target
Requested

PERENC

315.68

0.00
293.83

0.00
231.83

0.00
241.74

0.00
122.43

0.00
166.87

0.00
156.81

0.00
133.31

0.00
140.85

0.00
106.53

0.00
99.33

0.00
90.00

0.00
20.00

0.00
90.00

¢.00

Left
Encroach.
Station
(ft)
STENCL

104.37

0.00
98.23

0.00
0.00
10.56

0.00
25.94

0.00
205.20

0.00
13.56

0.00
21.72

0.00
9.15

0.00
11.20

0.00
10.52

0.00
35.00

0.00
35.00

0.00
135.00

0.00

Left
Bank
Station
{fr)
STCHL

100.00

100.00
100.00

200.00
200.00

0.00
0.00

100.00
100.00

200.00

Right
Bank
Station
(£t)
STCHR

185.00

171.00
171.00

78.00
78.00

86.00
86.00

93.00
93.00

293.00
293.00

95.00
95.00

73.00
73.00

73.00
73.00

67.00
67.00

65.00
65.00

162.00
162.00

167.00
167.00

247.00
247.00

339.900

Right
Encroach.
Station
(ft)
STENCR

420.05

0.00
392.06

0.00
241.35

0.00
252.30

0.00
148.37

0.00
372.07

0.00
170.37

0.00
155.03

0.00
150.00

0.00
117.73

0.00
109.85

0.00
125.00

0.00
125.00

0.00
225.00

0.00

PROJECT NUMBER AZ02079 12/18/2003
Cross- Computed W.S. Elev Enexrgy Water Left Channel Right
Section W. S. Diff per Gradient Surface Overbank Flow Overbank
Number Elevation Know/Comp Elevation Top Width Flow Flow
(ft MSL) (ft) (£t MSL) (ft) (cfs) (cfs) (cfs)
SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB
0.190 1252.27 0.03 1252.94 315.68 0.00 4535.50 2064.50
* 0.206 1252.75 0.00 1253.10 294.40 0.04 2916.56 3683.40
* 0.206 1252.75 -0.01 1253.09 293.83 0.04 2918.31 3681.65
* 0.238 1252.81 0.00 1253.45 232.49 0.00 3036.07 3563.93
* 0.238 1252.82 0.00 1253.44 231.83 0.00 2989.92 3610.09
* 0.240 1254.00 0.00 1255.54 241,99 0.00 5453.70 1146.30
* 0.240 1253.96 -0.04 1255.54 241.74 0.00 5482.81 1117.19
* 0.246 1254.63 0.00 1256.07 232.49 0.00 4926.25 1673.75
* 0.246 1254.81 0.18 1257.21 122.43 0.00 6062.49 $37.51
* 0.248 1256.07 0.00 1256.58 257.64 0.00 4050.92 2549.08
* 0.248 1256.46 0.38 1257.21 166 .87 0.00 4947.91 1652.09
0.268 1256.22 0.00 1256.73 252.31 06.00 3735.75 2864.25
0.268 1256.65 0.43 1257.43 156.81 0.00 4605.23 1994.77
0.289 1256.27 0.00 1257.07 203.27 0.00 3161.86 3438.14
0.289 1256.74 0.47 1257.88 133.31 0.00 3725.66 2874.34
0.291 1256.49 0.00 1257.13 212.91 0.00 3271.75 3328.25
0.291 1257.01 0.51 1257.96 140.85 0.00 4076.97 2523.03
* 0.307 1256.25 0.00 1257.56 174.39 0.00 3558.10 3041.90
* 0.307 1256.47 6.22 1258.72 106.53 0.00 4533 .34 2066.66
0.320 1256.39 0.00 1257.95 144.50 0.00 3465.13 3134.87
0.320 1257.01 0.61 1259.18 $9.33 0.00 4334.52 2265.48
* 0.322 1257.41 0.00 1258.06 150.30 6.00 6600.00 0.00
* 0.322 1258.27 0.86 1259.32 90.00 0.00 6600.00 0.00
0.336 1257.52 0.00 1258.16 152.46 0.00 6600.00 0.00
* 0.336 1258.40 0.88 1259.42 80.00 0.00 6600.00 0.00
0.344 1257.50 0.00 1258.26 141.45 0.00 6600.00 0.00
* 0.344 1258.42 0.92 1259.51 90.00 .00 6600.00 0.00
0.352 1260.79 0.00 1261.76 469.46 1063.49 4482.60 1053.91
* 0.352 1261.16 0.37 1262.99 169.00 512.17 6087.83 0.00

169.00

170.00

200.00

339.00

339.00
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PROJECT NUMBER : AZ02079 12/18/2003
Cross- Computed W.S. Elev Enerxgy Water Left Channel Right
Section W. S. Diff per Gradient Surface Overbank Flow Overbank
Number Elevation Know/Comp Elevation Top Width Flow Flow
(£t MSL) (£t) (ft MSL} (ft) {cfs) {cfs)
SECNO CWSEL DIFKWS EG TOPWID QLOB QROB
* 0.356 1261.85 0.00 1262.83 565.75 1060.59 5158.67 380.73
> 0.356 1262.82 0.97 1263.20 600.00 1487.23 4154 .55 958.22
* 0.361 1261.99 0.00 1263.15 378.67 1998.66 4304.84 296.51
* 0.361 1262.14 0.14 1263.71 186.55 1709.60 4890.490 0.00
* 0.370 1262.48 0.00 1263.56 431.83 1725.34 4150.14 724.52
* 0.370 1262.36 -0.12 1264.09 185.10 1502.73 4765.55 331.72
* 0.450 1266.52 0.00 1267.27 857.83 153.01 5716.20 30.7%
* 0.450 1266.57 0.05 1267.55 435.00 .00 6600.00 0.00
* 0.490 1269.10 0.00 1270.04 1023.62 895.07 2825.80 2179.13
* 0.490 1269.34 0.24 1270.78 416.81 749.76 3455.57 2394.67
0.580 1272.84 0.00 1274.53 475.68 103.24 5367.01 429.74
0.580  1273.81 0.97  1275.79 95.93 0.00  6405.68 194.32
* 0.610 1275.13 0.00 1276.76 500.58 45.74 4877.02 977.25
0.610 1275.82 0.69 1277.81 168.83 0.00 5764.13 835.87
* 0.650 1277.45 0.00 1277.94 875.43 217.64 5156.87 525.49
* 0.650 1278.42 0.97 1278.99 217.91 0.00 6191.41 408.59
* 0.710 1278.85 0.00 1280.74 313.54 6.30 5755.00 138.70
* 0.710 1279.96 1.11 1281.63 108.00 0.00 6600.00 0.00
* 0.750 1282.5% 0.00 1283.53 898.94 1734.51 3860.54 304.96
0.750 1282.90 0.36 1284.27 284.83 1892.05 4621.63 86.31
* 0.79%0 1284.31 0.00 1284.67 1740.98 1124.66 3804.24 971.20
* 0.790 1285.04 0.74 1285.45 706.66 986.46 4363.67 1249.87
0.830 1284.87 0.00 1285.80 744.71 615.81 5062.55 221.65
* 0.830 1285.54 0.67 1286.69 207.66 597.40 6002.60 0.00
0.860 1286.00 0.00 1286.67 362.63 112.75  5775.42 11.83
0.860 1286.87 0.87 1287.57 130.00 0.00 6600.00 ¢.00
* 0.900 1287.22 0.00 1288.93 250.71 32.07 5831.04 36.89
* 0.900 1288.16 0.94 1289.69 120.00 0.00 6600.00 6.00
* 0.960 1291.02 0.00 1292.26 351.85 30.94 5812.73 56.33
0.960 1291.36 0.33 1292.82 100.50 0.00 6600.00 0.00

Encroach.
Taxrget
Requested

0.00
185.10

0.00
435.00

0.00
416.81

0.00
95.93

0.00
168.83

¢.00
217.92

0.00
108.00

0.00
284.83

0.00
706.66

0.00
207.66

0.00
130.00

0.00
120.00

0.00
100.50

Left
Bncroach.
Station
(fr)
STENCL

Left
Bank
Station
(Et)
STCHL

Right
Bank
Station
(£t)
STCHR

Right
Encroach.
Station
(fr)
STENCR

0.00
1000.00

0.00
1147.45

0.00
1155.92

0.00
2190.00

0.00
2748.79

0.00
2670.00

0.00
2407.30

0.00
2320.00

0.00
2340.00

0.00
2324.63

0.00
2054.94

0.00
1935.24

0.00
2790.00

0.00
2540.00

0.00
2409.50

1220.00
1220.00

1220.00
1220.00

1226.00
1226.00

2190.00
2190.00

2876.60
2876.60

2670.00
2670.00

2407.30
2407.30

2320.00
2320.00

2340.00
2340.00

2537.37
2537.37

2190.00
2150.00

2060.00
2060.00

2750.00
2790.00

2540.00
2540.00

2409.50
2409.50

1350.00
1350.00

1334.00
1334.00

1327.00
1327.00

2625.00
2625.00

2917.50
2917.50

2740.00
2740.00

2470.00
2470.00

2460.00
2460.00

2448.00
2448.00

2595.00
2595.00

2280.00
2280.00

2146.90
2146.90

2920.00
2920.00

2660.00
2660.00

2530.00
2510.00

0.00
1600.00

0.00
1334.00

0.00
1341.02

0.00
2625.00

0.00
3165.60

0.00
2765.93

0.00
2576.13

0.00
2537.91

0.00
2448.00

0.00
2609.46

0.00
2761.60

0.00
2146.90

0.00
2920.00

0.00
2660.00

0.00
2510.00
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Encroach. Left

Target Encroach.

Requested Station
(fr)

PERENC STENCL

Left
Bank
Station
(£t)
STCHL

Right
Bank
Station
[£3)
STCHR

Right
Encroach.
Station
(fr)
STENCR

PROJECT NUMBER : AZ02079 12[18/2003
Cross- Computed W.S. Elev Energy Water Left Channel Right
Section W. S. Diff per Gradient Surface Overbank Flow Overbank
Number Elevation Know/Comp Elevation Top Width Flow Flow
(£t MSL) (ft MSL) (ft) {cfs) (cts) (cfs)
SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB
1.000 1292.91 0.00 1293.71 594.29 ' 41.65 5817.72 40.63
1.000 1293.47 0.57 1294.36 122.00 0.00 6600.00 0.00
1.004 1293.06 0.00 1293.87 768.92 246.50 5582.65 70.85
1.004 1293.61 0.55 1294.66 89.51 43.76 6556.24 0.00
1.030 1293.58 0.00 1293.87 619.45 86.75 5787.46 25.7%
* 1.030 1294.37 0.79 1294.66 240.00 0.00 6600.00 0.00
* 1.060 1294.48 0.00 1297.16 184.37 155.77 5743.79 0.44
* 1.060 1294.57 0.10 1298.11 63.14 .00 6600.00 ¢.00
* 1.110 1298.35 0.00 1299.30 617.66 1158.18 4023.59 718.23
* 1.110 1299.32 0.97 1300.30 332.05 1338.80 4532.66 728.54
1.160 1299.9%4 0.00 1300.95 273.28 0.00 5783.38 116.61
1.160 1300.75 0.81 1301.81 110.00 6.00 6600.00 0.00
1.210 1301.65 0.00 1302.77 284.68 0.00 5322.24 577.76
1.210 1302.32 0.67 1303.71 126.41 0.00 6333.43 266.58
1.240 1302.43 0.00 1303.82 343.18 0.00 5366.13 533.87
1.240 1303.13 0.70 1304.85 107.76 0.00 6€337.97 262.03
1.290 1304.19 0.00 1305.56 470.21 0.00 4925.18 974.82
1.290 1305.18 0.98 1306.65 196.14 0.00 5667.27 932.73
1.380 1307.57 0.00 1308.72 280.37 14.60 5853.13 32.27
1.380 1308.43 0.86 1309.61 93.09 0.00 6§600.00 0.00
* 1.400 1309.27 0.00 1309.50 760.72 1917.25 2550.89 431.86
* 1.400 1316.01 0.74 1310.40 422.03 2620.77 3495.99 483.23
* 1.410 1308.01 0.00 1309.89 351.50 €623.99 4227.59 48.42
* 1.410 1308.97 0.96 1311.18 257.40 1367.69 5232.31 0.00

0.00
122.00

0.00
89.51

0.00
240.00

0.00
63.14

0.00
332.05

0.00
110.00

0.00
156.69

0.00
118.55

0.00
207.81

0.00
93.09

0.00
422.03

0.00
257.40

0.00
2183.00

0.00
2228.24

0.00
2200.00

0.00
2215.00

0.00
1891.26

0.00
2050.00

0.00
1559.54

0.00
1560.56

0.00
1406.10

0.00
1919.55

0.00
1800.00

0.00
1900.00

2183.00
2183.00

2244 .41
2244 .41

2200.00
2200.00

2215.00
2215.00

2060.00
2069.00

2090.00
2090.00

1553.54
1553.54

1560.56
1560.56

1406.10
1406.10

1919.55
1919.55

2068.02
2068.02

2121.17
2121.17

2305.00
2305.00

2317.75
2317.75

2440.00
2440.00

2278.14
2278.14

2109.52
2109.52

2200.00
2200.00

1681.96
1681.96

1641.73
1641.73

1478.73
1478.73

2012.64
2012.64

2111.98
2111.98

2157.40
2157.40

0.00
2305.00

0.00
2317.75

0.00
2440.00

0.00
2278.14

0.00
2223.31

0.00
2200.00

0.00
1716.23

0.00
1679.11

0.00
1613.91

0.00
2012.64

0.00
2222.03

0.00
2157.40
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SUMMARY PRINTOUT TABLE 150 : ECHO CANYON LOMR
---------------------------- REVISED MODEL

16

Discharge Computed Critical Energy

Flow

(cfs)
Q

Enexrgy

Gradient Gradient
Elevation Elevation Elevation Slope
{ft MSL)
EG

*+ 10,000
10K*S

Channel

Cross-

Mean Flow Section
Velocity Area

(ft/s)
VCH

(sq ft)

Index Q
{0.01 *
Convey.}

AZ02079
Cross- Channel Top of Max. Low Minimum
Section  Reach Roadway  Chord C. Ss.
Numbexr Length Elevation Elevation Elevation
(ft) (ft MSL) (ft MSL) {ft MSL)
SECNO XLCH ELTRD ELLC ELMIN
0.000 0.00 0.00 0.00 1242.90
0.000 0.00 0.00 0.00 1242.90
* 0.003 18.00 ¢.00 0.00 1236.60
* 0.003 18.00 0.00 0.00 1236.60
0.026 118.00 0.00 0.00 1236.60
0.026 118.00 0.00 0.00 1236.60
0.049 125.00 0.00 0.00 1236.00
0.049 125.00 0.00 0.00 1236.00
0.081 167.00 0.00 .00 1236.10
0.081 167.00 0.00 0.00 1236.10
0.117 191.00 0.00 0.00 1236.10
0,117 191.00 0.00 0.00 1236.10
0.139 115.00 0.00 0.00 1236.40
0.139 115.00 .00 0.00 1236.40
* 0.172 174.00 0.00 0.00 1236.70
* 0.172 174.00 0.00 0.00 1236.70
* 0.178 30.00 0.00 0.00 1237.80
* 0.178 30.00 0.00 0.00 1237.80
* 0.188 54,00 0.00 0.00 1239.10
* 0.188 54.00 0.00 0.00 1239.10
0.190 10.00 1251.40 1248.10 1239.20
0.190 10.00 1251.40 1248.10 1239.20
* 0.206 87.00 0.00 0.00 1241.30
* 0.206 87.00 Q.00 0.00 1241.30
* 0.238 168.900 0.00 0.00 1243.10

6600.00
6600.00

6600.00
6600.00

6600.00
6600.00

6600.00
6600.00

6600.00
6600.00

6600.00
6600.00

6600.00
6600.00

6600.00
6600.00

6600.00
6600.00

6600.00
6600.00

6600.00
6600.00

6600.00
6600.00

6600.00

W. 8. W. S.

(ft MSL) (ft MSL)

CWSEL CRIWS
1246.90 1246.06
1247.90 1246.06
1247.77 1240.00
1248.41 1240.01
1247.81 1239.79
1248.44 1239.78
1247.84 1239.56
1248.47 1239.56
1247.87 1239.36
1248.49 1239.35
1247.89 1239.21
1248.50 1239.23
1247.89 123%.80
1248.50 1239.81
1247.87 1240.20
1248.492 1240.22
1249.07 1249.07
1249.08 1249.08
1251.01 1251.01
1251.00 1251.00
1252.24 0.00
1252.27 0.00
1252.75 1250.63
1252.75 1250.64
1252.81 1251.25

1247.78
1248.44

1247.87
1248.49

1247.89
1248.50

1247.90
1248.51

1247.91
1248.52

1247.92
1248.53

1247.93
1248.54

1247.96
1248.56

1250.64
1250.63

1252.31
1252.31

1252.95
1252.54

1253.10
1253.09

1253.45

56.72
26.25

40.62
42.63

36.17
36.54

20.70
21.61

874.86
1120.10

2658.60
2831.60

3006.76
3206.25

3560.91
3798.24

4073.94
4337.61

4692.60
4991.37

4197.52
4484.48

2801.65
2988.82

785.72
786.78

858.01
855.03

1125.39
1134.46

1452.26
1450.39

1052.29

876.37
1288.18

5083.41
5629.46

6617.35
7345.80

7793.86
8659.59

9062.14
10040.95

10518.71
11638.59

8964.56
9991.22

5816.08
594%.05

1035.54
1010.89

1097.48
1091.87

1450.54
1419.83

2117.13
2112.89

1423%.57
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‘ PROJECT NUMBER : AZ02079 12/18/2003

Cross- Channel  Top of Max. Low Minimum Discharge Computed Critical Energy Energy Channel Cross- Index Q
Section  Reach Roadway  Chorxd C. Ss. Flow W. S. W. 8. Gradient Gradient Mean Flow Section {0.01 »
Number Length Elevation Elevation Elevation Elevation Elevation Elevation Slope Velocity Area Convey.)
{fr) - (£t MSL) (ft MSL) (ft MSL) (cfs) (£t MSL) (ft MSL) (ft MSL) * 10,000 (ft/s) (sq ft)
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K*S VCH AREA .01K
* 0.238 168.00 0.00 0.00 1243.10 6600.00 1252.82 1251.25 1253.44 21.78 7.00 1053.20 1414.13
* 0.240 11.00 0.00 0.00 1243.20 6600.00 1254.00 1254.00 1255.54 44.87 10.76 762.78 985.25
* 0.240 11.00 ¢.00 Q.00 1243.20 6600.00 1253.96 1253.96 1255.54 46.06 10.87 754.04 972.47
* 0.246 32.00 0.00 0.00 1243 .60 6600.00 1254.63 1254.63 1256.07 43.67 10.74 781.53 998.73
* 0.246 32.00 0.00 0.00 1243.60 6600.00 1254.81 1254.81 1257.21 65.25 12.88 566.60 817.08
* 0.248 11.00 1255.40 1252.10 1243.60 6600.00 1256.07 0.00 1256.58 15.00 6.39 1209.43 1703.84
* 0.248 11.00 1255.40 1252.10 1243.60 6600.00 1256.46 0.00 1257.21 21.50 7.42 967.58 1423.30
0.268 102.00 0.00 0.00 1245.50 6600.00 1256.22 1254.40 1256.73 14.70 6.53 1198.69 1721.39
0.268 102.00 0.00 0.00 1245.50 6600.00 1256.65 1254.59 1257.43 19.78 7.59 949.10 1483.90
0.289 115.00 1260.60 1260.60 1246.90 6600.00 1256.27 1255.07 1257.07 19.77 8.52 981.17 1484 .41
0.289 115.00 1260.60 1260.60 1246.90 6600.00 1256.74 1255.35 1257.88 28.98 9.42 788.50 1225.93
0.291 10.00 1260.50 1260.60 1246.95 6600.00 1256.49 1254.76 1257.13 16.40 7.39 1069.66 1629.53
0.291 10.00 1260.50 1260.60 1246.95 6600.00 1257.01 1255.19 1257.96 21.76 8.59 861.88 1414.89
* 0.307 81.00 0.00 0.00 1248.00 6600.00 1256.25 1255.67 1257.56 40.17 10.53 750.77 1041.37
* 0.307 81.00 0.00 0.00 1248.00 6600.00 1256.47 1256.47 1258.72 64.23 12.97 561,17 823.53
0.320 73.00 0.00 0.00 1248.70 6600.00 1256.39 1255.86 1257.95 45.43 11.14 676.15 879.21
0.320 73.00 0.00 0.00 1248.70 6600.00 1257.01 1256.57 1259.18 58.29 12.58 566.05 864.49
* 0.322 7.00 0.00 0.00 1248.90 6600.00 1257.41 1254.14 1258.06 18.43 6.46 1021.37 1537.47
* 0.322 7.00 0.00 0.00 1248.90 6600.00 1258.27 1254.82 1259.32 25.66 8.21 804.02 1302.87
0.336 73.00 0.00 0.00 1249.00 6600.00 1257.52 1254.22 1258.16 10.82 6.42 1027.75 2006.20
* 0.336 73.00 0.00 0.00 1249.00 6600.00 1258.40 1254.84 1259.42 9.75 8.11 813.99 2113 .54
0.344 45.00 0.00 0.00 1249.54 6600.00 1257.50 1254.61 1258.26 18.54 7.03 938.28 1533.01
* 0.344 45.00 0.00 0.00 1249.54 €600.00 1258.42 1255.18 1259.51 20.31 8.41 785.12 1464.50
* 0.352 41.00 0.00 0.00 1256.52 6600.00 1260.79 1260.79 1261.76 82.30 9.01 943.86 727.50
* 0.352 41.00 0.00 0.00 1256.52 6600.00 1261.16 1261.16 1262.99 113.40 11.10 616.85 619.79
* 0.356 18.00 0.00 0.00 1256.63 6600.00 1261.85 1261.85 1262.83 56.59 8.75 966.30 877.36
* 0.356 18.00 0.00 0.00 1256.63 6600.00 1262.82 1261.84 1263.20 19.19 5.80 1548.21 1506.62
* 0.361 27.00 0.00 0.00 1257.07 6600.00 1261.99 1261.99 1263.15 85.29 5.70 825.00 714.67
* 0.361 27.00 0.00 0.00 1257.07 6600.00 1262.14 1262.01 1263.71 99.92 10.61 664.81 660.25
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PROJECT TITLE : BCHO CANYON LOMR
. PROJBECT NUMBER : AZ02079 12/18/2003
Cross- Channel TFop of Max. Low Minimum Discharge Computed Critical Energy Energy Channel  Cross- Index Q
Section Reach Roadway  Chord C. s. Flow W. S. w. S. Gradient Gradient Mean Flow Section {(0.01 *
Number Length Elevation Elevation Elevation Elevation Elevation Elevation Slope Velocity Area Convey.)
{fr} (ft MSL) (ft MSL) (ft MSL) (cfs) {ft MSL) (ft MSL) (ft MSL)} * 10,000 (ft/s) {sg ft)
SECNC XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K*S VCH AREA .01K
* 0.370 50.00 0.00 0.00 1257.64 6600.00 1262.48 1262.48 1263.56 15.13 9.55 867.86 1696.74
* 0.370 50.00 0.00 0.00 1257.64 6600.00 1262.36 1262.36 1264.09 21.98 11.29 643.92 1407.71
* 0.450 420.00 0.00 0.00 1263.53 5900.00 1266.52 1266.52 1267.27 73.52 7.07 1007.18 688.11
* 0.450 420.00 0.00 0.00 1263.53 6600.00 1266.57 1266.57 1267.55 44.54 7.94 830.73 988.98
* 0.43%0 230.00 0.00 0.00 1261.17 5900.00 1269.10 1269.10 1270.04 80.24 11.01 1768.17 658.65
* 0.490 230.00 0.00 0.00 1261.17 6600.00 1269.34 1269.34 1270.78 105.86 12.97 1306.28 641.46
0.580 450.00 0.00 0.00 1262.70 5900.00 1272.84 1272.49 1274.53 103.77 10.92 924.99 579.18
0.580 450,00 0.00 0.00 1262.70 6600.00 1273.81 1272.33 1275.79 102.80 11.44 654.45 650.96
* 0.610 180.00 0.00 0.00 1264.85 5900.00 1275.13 1275.13 1276.76 116.84 11.23 1109.57 545.82
0.610 180.00 0.00 0.00 1264.85 6600.00 1275.82 1275.22 1277.81 124.43 12.08 839.48 591.67
* 0.650 200.00 0.00 0.00 1267.31 5900.00 1277.45 1275.20 1277.94 36.50 6.00 1792.21 976.52
* 0.650 200.00 0.00 0.00 1267.31 6600.00  1278.42 1275.44  1278.99 33.75 6.22 1305.24  1135.99
* 0.710 295.00 0.00 0.00 1269.80 5900.00 1278.85 1278.83 1280.74 178.92 11.16 651.74 441.08
* ¢.710 295.00 0.00 0.00 1269.80 6600.00 1279.96 1278.89 1281.63 123.66 10.39 635.48 593.50
* 0.750 230.00 0.00 0.00 1272.95 5900.00 1282.55 1282.23 1283.53 86.29 9.73 1734.47 635.14
0.750 230.00 0.00 0.00 1272.95 6600.00 1282.50 1282.09 1284.27 104.57 11.08 1264.34 645.41
* 0.73%0 230.00 0.00 0.00 1272.95 5900.00 1284.31 1282.31 1284.67 31.19 5.97 3117.29 1056.36
* 0.7%0 230.00 0.00 0.00 1272.95 6600.00 1285.04 1282.98 1285.45 29.50 6.20 2670.53 1215.12
0.830 220.00 0.00 0.00 1274.89 5900.00 1284.87 1283.55 1285.80 59.76 8.32 1471.68 763.22
* 0.830 220.00 0.00 0.00 1274.89 6€600.00 1285.54 1283.75 1286.69 66.02 9.01 1042.46 812.27
0.860 180.00 0.00 Q.00 1275.03 5900.00 1286.00 1283.12 1286.67 40.d2 6.62 1083.31 932.59
0.860 180.00 0.00 0.00 1275.03 6600.00 1286.87 1283.50 1287.57 36.91 6.70 984.48 1086.33
* 0.%00 235.00 0.00 0.00 1277.26 5900.00 1287.22 1286.92 1288.93 169.53 10.56 631.76 453.14
* 0.900 235.00 0.00 0.00 1277.26 6600.00 1288.16 1287.23 1289.69 122.21 9.92 665.42 597.02
. * 0.960 300.00 0.00 0.00 1278.52 5900.00 1291.02 1289.07 1292.26 80.56 9.00 790.31 657.33
0.960 300.00 0.00 0.00 1278.52 6600.00 1291.36 1289.63 1292.82 90.85 9.71 679.61 692.44
1.000 230.00 0.00 0.00 1280.9%4 5900.00 1292.91 1289.35 1293.71 49.35 7.23 1018.82 839.86
1.000 230.00 0.00 0.00 1280.94 6600.00 1293.47 1289.81 1294 .36 49.79 7.55 874.03 935.31
1.004 40.00 0.00 0.00 1281.40 5900.00 1293.06 1288.45 1293.87 32.26 7.41 1369.09 1038.81

1.004 40.00 0.00 0.00 1281.40 6600.00 1293.61 1288.92 1294.66 38.81 8.25 837.90 1059.49
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Energy

Gradient Gradient
Elevation Elevation Elevation Slope

(£
EG

t MSL)

1293.87
1294.66

1297.16
1298.11

1299.30
1300.30

1300.95
1301.81

1302.77
1303.71

1303.82
1304.85

1305.56
1306.65

1308.72
1309.61

1309.50
1310.40

1309.89

* 10,000
10K*S

Channel

Cross-

Mean Flow Section
Velocity Area

(fr/s)
VCH

9.89
10.71

10.25
10.49

11.85

{sq ft)
AREA

1627.71
1517.35

540.42
437.43

1758.28
1648.28

868.05
796.83

1003.68
793.94

987.19
729.34

1204.80
1033.60

774.82
757.57

2959.26
2718.44

843.19

Index Q
{0.01 *
Convey.)

1248.72
1510.51

453.85
439.15

747.30
884.96

734.97
856.50

686.79
741.42

671.51
727.14

650.61
755.96

744.12
867.01

1323.74
1449.54

469.14

PROJECT NUMBER : AZ02079 12/18/2003
Cross- Channel Top of Max. Low Minimum Discharge Computed Critical Energy
Section  Reach Roadway Chord c. 8. Flow W. S. W. S.
Numbexr Length Elevation Elevation Elevation
(£t) (ft MSL) (ft MSL) (ft MSL) (cfs) (£t MSL) (£t MSL)
SECNO XLCH ELTRD ELMIN Q CWSEL CRIWS
1.030 118.00 1290.14 0.00 1281.44 5900.00 1293.58 0.00
* 1.030 118.00 1290.14 0.00 1281.44 6600.00 1294.37 0.00
* 1.060 190.00 0.00 0.00 1285.24 5900.00 1294.48 1294.48
* 1.060 190.00 0.00 0.00 1285.24 6600.00 1294.57 1294.57
* 1.110 230.00 0.00 0.00 1287.07 5900.00 1298.35 1297.62
* 1.110 230.00 0.00 0.00 1287.07 6600.00 1299.32 1297.77
1.160 250.00 0.00 0.00 1288.80 5900.00 1299.94 1297.54
1.160 250.00 0.00 0.00 1288.80 6600.00 1300.75 12$8.03
1.210 260.00 0.00 0.00 1291.15 5900.00 1301.65 1300.23
1.210 260.00 0.00 0.00 1291.15 6600.00 1302.32 1300.34
1.240 130.00 0.00 0.00 1291.77 5900.00 1302.43 1301.03
1.240 130.00 0.00 0.00 1291.77 6600.00  1303.13  1301.20
1.290 240.00 0.00 0.00 1292.90 5%00.00 1304.19 1303.59
1.290 240.00 0.00 0.00 1292.90 6600.00 1305.18 1303.68
1.380 465.00 0.00 0.00 1296.58 5500.00 1307.57 1304.95
1.380 465.00 0.00 6.00 1296.58 6600.00 1308.43 1305.43
* 1.400 110.00 0.00 0.00 1296.95 4900.00 1309.27 1305.38
* 1.400 110,00 0.00 0.00 1296.95 6600.00 1310.01 1306.32
* 1.410 80.00 1305.89 0.00 1297.53 4900.00 1308.01 1308.01
* 1.410 80.00 1305.89 0.00 1297.53 6600.00 1308.97 1308.89

1311.18

13.36

1021.68

568.68
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‘ PROJECT NUMBER : AZ02079 12/18/2003

SUMMARY PRINTOUT TABLE 150 : ECHO CANYON LOMR
---------------------------- REVISED MODEL

AZ02079
Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section  Flow W. S. Diff per Diff per Diff per Surface Reach
Number Blevation Profile Section  Know/Comp Top Width Length
(cts) (£t MSL) (ft) (fr) (£r) (fr) [§44]
SECNO Q CWSEL DIFWSP DIFWSX DIFKHWS TOPWID XLCH
0.000 6600.00 1246.90 0.00 0.00 0.00 240.44 0.00
0.000 6600.00 1247.90 1.00 0.00 0.00 250.04 0.00
* 06.003 6600.00 1247.77 0.00 0.87 0.00 273.85 18.00
* 0.003 6600.00 1248.41 0.63 0.51 0.63 273.86 18.00
0.026 6600.00 1247.81 0.00 0.04 0.00 318.25 118.00
0.026 6600.00 1248.44 0.63 0.03 0.63 318.27 118.00
0.049 6600.00 1247.84 0.00 0.03 0.00 380.97 125.00
0.049 6600.00 1248.47 0.62 0.03 0.62 381.00 125.00
0.081 6600.00 1247.87 0.00 0.02 0.00 425.60 167.00
0.081 6600.00 1248.49 0.62 0.02 0.62 425.63 167.00
0.117 6600.00 1247.89 0.00 0.02 0.00 484.93 1%1.00
0.117 6600.00 1248.50 0.62 0.02 0.62 484.95 191.00
0.13% 6600.00 1247.89 0.00 0.00 0.00 466.94 115.00
0.139 6600.00 1248.50 0.62 0.00 0.62 466.98 115.00
* 0.172 6600.00 1247.87 0.00 -0.02 0.00 302.83 174.00
* 0.172 6600.00 1248.49 0.62 -0.01 0.62 302.84 174.00
* 0.178 660C.00 124%.07 0.00 1.20 0.00 289.87 30.00
* 0.178 6600.00 1249.08 0.00 0.59 0.00 289.87 30.00
* 0.188 6600.00 1251.01 0.00 1.94 0.00 309.72 54.00
* 0.188 6600.00 1251.00 -0.01 1.93 -0.01 308.55 54.00
0.190 6600.00 1252.24 0.00 1.23 0.00 316.44 10.00
0.190 6600.00 1252.27 0.03 1.27 0.03 315.68 10.00
* 0.206 6600.00 1252.75 0.00 0.51 0.00 294.40 87.00
* 0.206 6600.00 1252.75 -0.01 0.48 -0.01 293.83 87.00
* 0.238 6600.00 1252.81 0.00 0.06 0.00 232.49 168.00
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PROJECT NUMBER AZ02079 12/18/2003
Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section Know/Comp Top Width Length
{cEs) (£t MSL) (ft) {fr) (ft) {fr) {ft)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
* 0.238 6600.00 1252.82 0.00 0.07 0.00 231.83 168.00
* 0.240 6600.00 1254.00 0.00 1.13 0.00 241.99 11.00
* 0.240 6600.00 1253.96 -0.04 1.15 -0.04 241.74 1ir.00
* 0.246 6600.00 1254.63 0.00 0.63 0.00 232.49 32.00
* ¢.246 6600.00 1254.81 0.18 0.85 0.18 122.43 32.00
* 0.248 6600.00 1256.07 0.00 1.44 0.00 257.64 11.00
* 0.248 6600.00 1256.46 0.38 1.65 0.38 166.87 11.00
0.268 6600.00 1256.22 0.00 0.14 0.00 252.31 102.00
0.268 6600.00 1256.65 0.43 0.19 0.43 156.81 102.00
0.289 6600.00 1256.27 0.00 0.06 0.00 203.27 115.00
0.289 6600.00 1256.74 0.47 0.10 0.47 133.31 115.00
¢.291 6600.00 1256.49 0.00 0.22 0.00 212.91 10.00
0.291 6600.00 1257.01 0.51 0.26 0.51 140.85 10.00
* 0.307 6600.00 1256.25 0.00 -0.25 0.00 174.39 81.00
* 0.307 6600.00 1256.47 0.22 -0.54 0.22 106.53 81.00
0.320 6600.00 1256.39 0.00 0.15 0.00 144.50 73.00
0.320 6600.00 1257.01 0.61 0.54 0.61 99.33 73.00
* 0.322 6600.00 1257.41 0.00 1.02 0.00 150.30 7.00
* 0.322 6600.00 1258.27 0.86 1.26 0.86 90.00 7.00
. 0.336 6600.00 1257.52 0.00 0.11 0.00 152.46 73.00
* 0.336 6600.00 1258.40 0.88 0.13 0.88 90.00 73.00
0.344 6600.00 1257.50 G.00 -0.02 0.00 i41.45 45.00
* 0.344 6600.00 1258.42 0.92 0.01 0.92 90.00 45.00
* 0.352 66G0.00 1260.79 0.00 3.29 0.00 469.46 41.00
* 0.352 6600.00 1261.16 0.37 2.74 0.37 169.00 41.00
* 0.356 6600.00 1261.85 0.00 1.06 0.00 565.75 18.00
* 0.356 6600.00 1262.82 0.97 1.66 0.97 600.00 18.00
* 0.361 6600.00 1261.99 0.00 0.15 0.00 378.67 27.00
* 0.361 6600.00 1262.14 0.14 -0.68 0.14 186.55 27.00
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Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Numbexr Elevation Profile Section Know/Comp Top Width Length
(cfs) (ft MSL}. (fr) {ft) {£ft) (£t} {£fr)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
* 0.370 6600.00 1262.48 0.00 0.49 0.00 431.83 50.00
* 0.370 6600.00 1262.36 -0.12 0.22 -0.12 185.10 50.00
* 0.450 5900.00 1266.52 0.00 4.04 0.00 857.83 420.00
* 0.450 6600.00 1266.57 0.05 4.21 0.05 435.00 420.00
* 0.490 5900.00 1269.10 0.00 2.58 0.00 1023.62 230.00
* 0.490 6600.00 1269.34 0.24 2.77 0.24 416.81 230.00
0.580 5900.00 1272.84 0.00 3.74 0.00 475.68 450.00
0.580 6600.00 1273.81 0.97 4.47 0.97 95.93 450.00
* 0.610 5900.00 1275.13 Q.00 2.29 0.00 500.58 180.00
0.610 €600.00 1275.82 0.69 2.01 0.69 168.83 180.00
* 0.650 5900.00 1277.45 0.00 2.32 0.00 875,43 200.00
* 0.650 6600.00 1278.42 0.97 2.60 0.97 217.91 200.00
* 0.710 5300.00 1278.85 0.00 1.39 0.00 313.54 295.00
* 0.710 6600.00 1279.96 1.11 1.53 1.11 108.00 295.00
* 0.750 5900.00 1282.55 0.00 3.70 0.00 898.94 230.00
0.750 6600.00 1282.90 0.36 2.95 0.36 284.83 230.00
* 0.790 5900.00 1284.31 0.00 1.76 0.00 1740.98 230.00
* 0.7%0 6600.00 1285.04 0.74 2.14 0.74 706.66 230.00
0.830 5900.00 1284.87 0.00 0.56 0.00 744.71 220.00
* 0.830 6600.00 1285.54 0.67 0.49 0.67 207.66 220.00
0.860 5900.00 1286.00 0.00 1.13 0.00 362.63 180.00
0.860 6600.00 1286.87 0.87 1.33 0.87 130.00 180.00
* 0.900 5900.00 1287.22 0.00 1.21 0.00 250.71 235.00
* 0.%00 6600.00 1288.16 6.%4 1.29 0.%4 120.00 235.00
* 0.960 5900.00 1291.02 0.00 3.80 0.00 351.85 300.00
0.960 6600.00 1291.36 0.33 3.20 0.33 100.50 300.00
1.000 5900.00 1292.91 0.00 1.88 0.00 594.29 230.00
1.000 §600.00 1293.47 0.57 2.12 0.57 122.00 230.00
1.004 5900.00 1293.06 0.00 0.16 0.00 768.92 40.00
1.004 6600.00 1293.61 0.55 0.14 0.55 89.51 40.00
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Cross- Discharge Computed W.S. Elev W.S. Elev W.S. Elev Water Channel
Section Flow W. S. Diff per Diff per Diff per Surface Reach
Number Elevation Profile Section Know/Comp Top Width Length
{cfs) (ft MSL) (ft) (ft) (fr) (ft) {ft)
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
1.030 5900.00 1293.58 0.00 0.52 0.00 619.45 118.00
* 1.030 6600.00 1294.37 0.79 0.76 0.79 240.00 118.00
R * 1.060 5900.00 1294.48 0.00 0.90 0.00 184.37 190.00
* 1.060 6600.00 1294.57 0.10 0.20 0.10 63.14 190.00
* 1.110 5900.00 1298.35 0.00 3.88 0.00 617.66 230.00
* 1.110 6600.00 1299.32 0.97 4.75 0.97 332.05 230.00
1.160 5900.00 1299.94 0.00 1.59 0.00 273.28 250.00
1.160 6600.060 1300.75 0.81 1.43 0.81 110.00 250.00
1.210 5900.00 1301.65 0.00 1.71 0.00 284.68 260.00
1.210 6600.00 1302.32 0.67 1.57 0.67 126.41 260.00
1.240 5900.00 1302.43 0.00 0.78 0.00 343.18 130.00
1.240 6600.00  1303.13 0.70 0.81 0.70 107.76 130.00
1.290 5900.00 1304.19 0.00 1.76 0.00 470.21 240.00
1.290 6600.00 1305.18 0.98 2.04 0.98 196.14 240.00
1.380 5900.00 1307.57 0.00 3.38 0.00 280.37 465.00
1.380 6600.00 1308.43 0.86 3.25 0.86 93.09 465.00
* 1.400 4900.00 1309.27 0.00 1.70 0.00 760.72 110.00
* 1.400 6600.00 1310.01 0.74 1.58 0.74 422.03 110.00
* 1.410 49200.00 1308.01 0.00 -1.26 0.00 351.50 80.00
* 1.410 6600.00 1308.97 0.96 -1.04 0.96 257.40 80.00
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PROJECT NUMBER AZ02079 12/18/2003
SUMMARY OF WARNING AND STATUS MESSAGES :

Section 0.003, profile 1, conveyance change outside acceptable range.

Section 0.003, profile 2, conveyance change outside acceptable range.

Section 0.172, profile 1, conveyance change outside acceptable range.

Section 0.172, profile 2, conveyance change outside acceptable range.

Section 0.178, profile 1, critical depth assumed.

Section 0.178, profile 1, minimum specific energy.

Section 0.178, profile 2, critical depth assumed.

Section 0.178, profile 2, minimum specific energy.

Section 0.188, profile 1, critical depth assumed.

Section 0.188, profile 1, wminimum specific enexgy.

Section 0.188, profile 2, critical depth assumed.

Section 0.188, profile 2, minimum specific energy.

Section 0.206, profile 1, conveyance change outside acceptable range.

Section 0.206, profile 2, conveyance change outside acceptable xange.

Section 0.238, profile 1, conveyance change outside acceptable range.

Section 0.238, profile 2, conveyance change outside acceptable range.

Section 0.24, profile 1, critical depth assumed.

Section 0.24, profile 1, mininum specific energy.

Section 0.24, profile 2, critical depth assumed.

Section 0.24, profile 2, minimum specific energy.

Section 0.246, profile 1, critical depth assumed.

Section 0.246, profile 1, minimum specific energy.

Section 0.246, profilé 2, critical depth assumed.

Section 0.246, profile 2, minimum specific energy.
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Section 0.248, profile 1, hydraulic jump downstream.

Section 0.248, profile 1, conveyance change outside acceptable range.
Section 0.248, profile 2, hydraulic jump downstream.
Section 0.248, profile 2, conQeyance change outsidé acceptable range.
Section 0.307, profile 1, conveyance change outside acceptable range.
Section 0.307, profile 2, critical depth assumed.
Section 0.307, profile 2, minimum specific enexgy.
Section 0.322, profile 1, conveyance change outside acceptable range.
Section 0.322, profile 2, conveyance change outside acceptable range.
Section 0.336, profile 2, conveyance change outside acceptable ranée.
Section 0.344, profile 2, conveyance change outside acceptable range.
Section 0,352, profile 1, critical depth assumed.
Section 0.352, profile 1, minimum specific energy.
Section 0.352, profile 2, critical depth assumed.
Section 0.352, profile 2, minimum specific energy.
Section 0.356, profile 1, critical depth assumed.
Section 0.356, profile 1, minimum specific energy.
Section 0.356, profile 2, conveyance change outside acceptable range.
Section 0.361, profile 1, critical depth assumed.
Section 0.361, profile 1, minimum specific energy.
Section 0.361, profile 2, comveyance change outside acceptable range.
Section 0.37, profile 1, critical depth assumed.

. Section 0.37, profile 1, minimum specific energy.
Section 0.37, profile 2, critical depth assumed.
Section 0.37, profile 2, minimum specific energy.
Section 0.45, profile 1, critical depth assumed.
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Section 0.45, profile 1, minimum specific energy.

Section 0.45, profile 2, critical depth assumed.

Section 0.45, profile 2, minimum specific energy.
Section 0.49, profile 1, critﬁcal depth assumed.
Section 0.49, profile 1, minimum specific energy.
Section 0.49, profile 2, critical depth assumed.
Section 0.49, profile 2, minimum specific energy.

Section 0.61, profile 1, critical depth assumed.

Section 0.61, profile 1, minimum specific energy.

Section 0.65, profile 1, conveyance change outside acceptable range.
Section 0.65, profile 2, conveyance change ocutside acceptable range.
Section 0.71, profile 1, conveyance change outside acceptable range.
Section 0.71, profile 2, conveyance change outside acceptable range.
Section 0.75, profile 1, conveyance change outside acceptable range.
Section 0.79, profile 1, conveyance change outside acceptable range.
Section 0.79, profile 2, comveyance change outside acceptable range.
Section 0.83, profile 2, conveyance change outside acceptable range.
Section 0.9, profile 1, conveyance change outside acceptable range.

Section 0.9, profile 2, conveyance change outside acceptable range.

Section 0.96, profile 1, conveyance change outside acceptable range.
Section 1.03, profile 2, conveyance change outside acceptable range.
Section 1.06, profile 1, critical depth assumed.

Section 1.06, profile 1, minimum specific energy.

Section 1.06, profile 2, critical depth assumed.

Section 1.06, profile 2, minimum specific energy.

Section 1.11, profile 1

conveyance change outside acceptable range.
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Section 1.11, profile 2, conveyance change outside acceptable range.

Section 1.4, profile 1, conveyance change outside acceptable range.
Section 1.4, profile 2, conveyance change outside acceptable range.
Section 1.41, profile 1, crit.:ical depth assumeq.

Section 1.41, profile 1, probable minimum specific enexgy.

Section 1.41, profile 1, 20 trials attempted to balance water surface
elevation.

Section 1.41, profile 2, probable minimum specific energy.

Section 1.41, profile 2, water surface elevation based upon the
minimum difference.

Section 1.41, profile 2
elevation.

20 trials attempted to balance water surface

85 Warning and status message(s) generated

SUMMARY PRINTOUT TABLE 200 : ECHO CANYON LOMR

---------------------------- REVISED MODEL
AZ02079
Profile Number 2
Cross-~ Floodway Floodway Floodway W. S. W. S. W. s.
Section  Width Section Mean Elevation Elevation Elevation
Number Area Velocity with without Diffrence
Floodway Floodway
(ft) {sq ft) {ft/s) (£t MSL) (£t MSL) (ft)
0.000 250. 1120. 5.9 1247.9 1246.9 1.0
0.003 274. 2832. 2.3 1248.4 1247.8 0.6
0.026 318. 3206. 2.1 1248.4 1247.8 0.6
0.049 381. 3798. 1.7 1248.4 1247.8 0.6
0.081 426. 4338. 1.5 1248.5 1247.9 0.6
0.117 485. . 4991, 1.3 1248.5 1247.9 0.6
0.139 467. 4484, 1.5 1248.5 1247.9 0.6
0.172 303. 2989. 2.2 1248.5 1247.9 0.6
0.178 2%0. 787. 8.4 1249.1 1249.1 0.0
0.188 309. 855. 7.7 1251.0 1251.0 0.0
0.190 31s6. 1134. 5.8 1252.2 1252.2 0.0
0.206 294. 1450. 4.6 1252.8 1252.8 0.0
0.238 232. 1053. 6.3 1252.8 1252.8 0.0
0.240 242. 754. 8.8 1254.0 1254.0 0.0
0.246 122. 567. 11.6 1254.8 1254.6 0.2
6.8 1256.5 1256.1 0.4

0.248 167. 968.
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0.268 157. 949. 7.0 1256.6 1256.2 0.4
0.289 133. 789. > 8.4 1256.8 1256.3 0.5
0.291 141. 862. 7.7 1257.0 1256.5 0.5
0.307 107. 561. 11.8 1256.4 1256.2 0.2
0.320 99. 566, 11.7 1257.0 1256.4 0.6
0.322 90. 804." 8.2 1258.3 ° 1257.4 0.9
0.336 50. 814. 8.1 1258.4 1257.5 6.9
0.344 90. 785, 8.4 1258.4 1257.5 0.9
0.352 169. 617. 10.7 1261.2 1260.8 0.4
0.356 600. 1548. 4.3 1262.8 1261.8 1.0
0.361 187. 665. 5.9 1262.1 1262.0 0.1
0.370 185. 644. 10.2 1262.4 1262.5 -0.1
0.450 435. 831. 7.9 1266.6 1266.5 0.1
0.490 417. 1306. 5.1 1269.3 1269.1 0.2
0.580 96. 654. 10.1 1273.8 1272.8 1.0
0.610 169. 839. 7.9 1275.8 1275.1 0.7
0.650 218. 1305. 5.1 1278.5 1277.5 1.0
0.710 108. 635. 10.4 1279.9 1278.8 1.2
0.750 285, 1264, 5.2 1282.9 1282.5 0.4
0.790 707. 2671. 2.5 1285.0 1284.3 0.7
0.830 208. 1042. 6.3 1285.6 1284.9 0.7
0.860 130. 984. 6.7 1286.9 1286.0 0.9
0.900 120. 665. 9.9 1288.1 1287.2 0.9
0.960 100. 680. 5.7 1291.3 1291.0 0.3
1.000 122. 874. 7.6 1293.5 1292.9 0.6
1.004 50. 838. 7.9 1293.7 1293.1 6.6
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SUMMARY PRINTOUT TABLE 200 : ECHO CANYON LOMR

---------------------------- REVISED MODEL
AZ02079

Profile Number 2

Cross- Floodway Floodway Floodway W. S. Ww. s. W. S.

Section. Width Section Mean Elevation Elevation Elevation

Number Area Velocity with without Diffrence

Floodway Floodway
(£t) (sq ft} (£t/s) {ft MSL) (ft MSL) (ft)

1.030 240. 1517. 4.3 1294.4 1293.6 0.8
1.060 63. 437. 15.1 1294.6 12384.5 0.1
1.110 332. le4a8. 4.0 1299.4 1298.4 1.0
1.160 110. 797. 8.3 1300.7 1299.9 0.8
1.210 126. 794. 8.3 1302.4 1301.7 0.7
1.240 108. 729. %.0 1303.1 1302.4 0.7
1.290 196. 1034. 6.4 1305.2 1304.2 1.0
1.380 93. 758. 8.7 1308.5 1307.6 0.9
1.400 422. 2718. 2.4 1310.0 1309.3 0.7
1.410 257. 1022. 6.5 1309.0 1308.0 1.0

END OF QUTPUT
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City of Phoenix

STREET TRANSPORTATION DEPARTMENT

March 17, 2003

RE: RIGHT OF ENTRY FOR SURVEYING PURPOSES -
ELEVATION CERTIFICATE PROGRAM

Dear Property Owner:

The City of Phoenix has contracted with Aztec Engineering to perform a detailed survey between
47 Street to the East, 40" Street to the West, Stanford Drive to the South and McDonald Drive to
the North. The purpose of the study is to prepare Elevation Certificates for properties identified
within the Echo Canyon Wash 100-year floodplain. This floodplain is shown on the Flood
Insurance Rate Map (FIRM) Panel 04013C1690F dated July 19, 2001. According to the
Maricopa County Assessor’s Office, you own one or more parcels of land within the limits of the
study area. - .

The intent of this letter is to notify you of the commencement of activities in support of the above-
mentioned survey work. In order to perform these surveys, it may be necessary to enter your
property. This activity should not result in any inconvenience or damage to your property. If you
have any objections to the entry onto your property, you must notify Mr. Hasan Mushtaq, Ph.D.,"
P.E., C.F.M. of the City of Phoenix at 602-262-4960, or Mr. Chris Woolery, P. E., Aztec
Engineering at 602-454-0402. Otherwise, it will be assumed that you consent to the entry onto -
your property. Aztec Engineering will start survey work 48 hrs after you receive this letter.

The survey information will be utilized to determine if your particular property qualifies for a Letter
of Map Amendment (LOMA) through the Federal Emergency Management Agency (FEMA). The
LOMA application process will be performed at no cost to the property owners through the ’
Floodplain Management Section of the Street Transportation Department. If approved, it will no
longer be a federal requirement for you to carry flood insurance for your property.

If you héve any questions regarding this study, please contact this office at 602-262-4960.
Sincerely,

Hasan Mushtéq, Ph.D., P. E., C. F. M.

Floodplain Manager
c Mr. Callow
Mr. Blakley

Mr. Acuna

200 West Washington Street, Fifth Floor, Phoenixéegdﬁzdogijsow 1611 602-262-6284 FAX: 602-495-2016
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City of Phoenix | -

STREET TRANSPORTATION DEPARTMENT

17 de marzo, 2003

Asunto: El derecho de acceso para los procesos de estudio de levantamiento
Programa de CertificadosdeElevacion

.Querido dueiio de casa:

El municipio de Phoenix tiene un contrato con Aztec Engineering, para hacer un estudio de
levantamientode elevacion de terrenos en areas de inundacion. El &rea de estudio se extiende desde la
calle 47 al Este, de la calle 40 al Oeste, de Stanford Drive al Sur, y de McDonald Drive al Norte. La razon -
del estudio es para preparar Certificados de Elevacion para las propiedades que estan en la zona de
inundacion que se #lama Echo Canyon Wash. Esta zona de inundacién esta demarcada en el mapa de
FIRM (Flood Insurance Rate-Map) y en el panel 04013C1690F con fecha del19 de Julio del 2001. De
acuerdo a la oficina de Registros del Condado de Maricopa (Maricopa County Assessor’s Office), ud.
tiene una o varias parcelasde terreno en este area del estudio. :

El motivo de esta carta es para informarle de las actividades que se realizaran para el estudio de

jevantamiento. Para hacer el estudio, puede ser necesario entrar a su propiedad. Sin embargo, las

actividades no resultaran en inconveniencias o daflos a su propiedad. Si Ud. Tiene alguna-objecién con )
la entrada o acceso a su propiedad, tiene que notificar al Sefior Hasan Mushtaq, Ph.D., P.E., C.F.M., del !
municipio de Phoenix (602-262-4960) o al Sefior Chris Woolery, P.E. de Aztec Engineering(602—454— .
0402). Si no.nos informa, vamos a asumir que tenemos permiso parar entrar a su propiedad.-Aztec

Engineering va a comenzar el estudio de levantamiento 48 horas después de que Ud. reciba esta carta.

La informacion del estudio determinara si su propiedad o propiedades califican para un Certificado de
Revision del Mapa (Letter of Map Ammendment, LOMA) mapa expedido por la Agencia Federal para el
Manejo de Emergencias-(Federal Emergency Management Agency). El proceso de aplicacion para el
certificado de Revision se realizara sin ningln costo para los propietarios de terrenos cuando éstos se
procesan a través de la Seccion de Manejo de Inundaciones del Departamento de Vias y Transporte. Si
se aprueba dicho Certificado para su propiedad, ya no sera un requisito federal que Ud. mantenga un
seguro de inundacioén para su propiedad.

Sn tiene preguntas sobre el estudlo o esta carta, por favor llame por teléfono a esta oficina al nomero
602-262-4960.

A,tenfamente,

Hasan Mushtaq, Ph.D., P.E., C.F.M.
Gerente de Areas de Inundacién

200 West Washington Street, Fifth Floor, Phoenmogap'?5m3 1611 602-262-6284 FAX: 602-495-2016







Echo Canyon Wash — Phoenix, AZ Technical Data Notebook

APPENDIX |

DIGITAL FILES






