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PREFACE

The Rio Verde South Floodplain Delineation Study (Contract No. FCD 93-07)
was performed for:

Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009
(602)506-1501 FAX (602)506-4601

Floodplain Management Branch
Branch Manager: Mr. Pedro Calza
Project Manager: Mr. Hasan Mushtaq

Watershed Management Branch
Branch Manager: Mr. Amir Motamedi
Project Manager: Ms. Sandy Story

By:
McLaughlin Kmetty Engineers, Ltd.
3501 N. 16th Street, Suite A
Phoenix, Arizona 85016
(602)248-7702
FAX (602)248-7851

Project Manager: Mr. Geza E. Kmetty, PE
Project Engineer: Mr. Frank Edward Brown, PE

and,

George V. Sabol Consulting Engineers, Inc.
7950 E. Acoma Dr, Suite 211
Scottsdale, Arizona 85260-6962
(602)483-3368
FAX (602)483-3990

Project Co-Manager: George V. Sabol, PhD, PE
Project Engineer: Mr. Thomas R. Loomis. PE, RLS



• INITIAL STUDY

STUDY DOCUMENTATION ABSTRACT
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SECTION 1: GENERAL INFORMATION

1A COMMUNITY Rio Verde (unincorporated)

1B COMMUNITY NUMBER 04013

1C COUNTY Maricopa

1D STATE Arizona

1E DATE STUDY ACCEPTED

1F STUDY CONTRACTOR McLaughlin Kmetty Engineers, Ltd.

CONTACTS Frank Edward Brown, PE

Geza E. Kmetty, PE,RLS

ADDRESS 3501 N. 16th Street

Phoenix, Arizona 85016

PHONE (602)248-7702

(602)248-7851 (FAX)

SUBCONSULTANTS George V. Sabol Consulting Engineers,

Inc.

1G TECH. REVIEWER (FEMA)

PHONE

1H FEMA REGIONAL REVIEWER

PHONE

11 STATE REVIEWER Arizona Department of Water Resources

PHONE (602) 542-1541

1J LOCAL REVIEWER Flood Control District of Maricopa County

Catherine Regester Hasan Mushtaq

Sandra Story Pedro Calza

PHONE (602) 506-1501

1K RIVER OR STREAM NAME Wash 9, Wash 10, Wash 11 & Wash 12

1L REACH DESCRIPTION Refer to Exhibit A

1M STUDY TYPE Floodplain/Floodway Delineations
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• II STUDY DOCUMENTATION ABSTRACT (continued)

SECTION 2: MAPPING INFORMATION

II

•

•

2A USGS QUAD SHEETS Bartlett Dam

McDowell Peak

Wildcat Hill

Fort McDowell

2B MAPPING FOR HYDROLOGIC STUDY 2-foot contour interval in ACAD Format

TYPE/SOURCE Burgess and Niple, Inc.

SCALE 1 inch = 200 feet

DATE 12-22-93

2C MAPPING FOR HYDRAULIC STUDY

TYPE/SOURCE Same as 2B

SCALE 1 inch = 200 feet

DATE 12-22-93 and 8-22-94

SECTION 3: HYDROLOGY

3A MODEL OR METHOD USED HEC-1 version 4.0.1 Edated May 1991
(Including vendor and version Dodson & Associates, Inc.
description)

3B STORM DURATION 6-hour, 24-hour

3C HYETOGRAPH TYPE In accordance with Design Manual

3D FREQUENCIES DETERMINED 1CO-year

3E LIST OF GAGES USED IN
FREQUENCY ANALYSIS OR
CALIBRATION (Location, Years of None available.
Record, Gage Ownership)

3F RAINFALL AMOUNTS AND 1OO-year, 6-hour = 3.4 inches
REFERENCE 1CO-year, 24-hour = 4.4 inches

NOAA Atlas II

3G UNIQUE CONDITIONS AND Flow Diversions
PROBLEMS

i

3H COORDINATION OF Q'S
(Agency, date, comments

46·5·'



• II STUDY DOCUMENTATION ABSTRACT (continued)

SECTION 4: HYDRAULICS

II

•

•

4A MODEL OR METHOD USED HEC-2 version 4.6.2 dated May 1991
(including vendor and version Dodson & Associates, Inc.
description)

4B REGIME SUbcritical, with supercritical reaches

4C FREQUENCIES FOR WHICH 100-year
PROFILES WERE COMPUTED

4D METHOD OF FLOODWAY Method 1
CALCULATION

4E UNIQUE CONDITIONS AND island flow
PROBLEMS

46-5-1
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SECTION 1: GENERAL DOCUMENTATION AND CORRESPONDENCE

1.0 Introduction

The Floodplain Delineation Study for Rio Verde South determines floodplain and floodway limits

for four washes within the study area. Three of those washes were studied previously by

approximate methods, thus this is a restudy for Washes 9, 10 and 11. Wash 12, named for the

purposes of this study, is studied for the first time. In addition, approximately 1 river mile of Wash

11 is added to the previous upstream Limit of Detailed Study. Approximately 6.6 river miles of

Floodplain are delineated in this study. Figure 1-1 presents a Location Map for the community of

Rio Verde, and the Vicinity Map in Figure 1-2 locates the 4 study washes. In addition to the

community of Rio Verde, the study area encompasses the Tonto Verde development, which is

currently under construction.

H:\P\89407003\WP\TDN-RpI.FEB
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SECTION 1: General Documentation and
Correspondence

1.1 Special Problem Reports
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• 14 October 1994

HEC-1 Problem Report:

Problem Description:

RECEIVED 0CT1 9 1994

The HEC-1 model in question uses JD records, S-Graphs and the Green-Ampt equation.
Two hydrographs are imported into the model using QI records. The index hydrographs
after the import are populated with zero values. The peak discharge reported by HEC-1 at
the first downstream concentration point below WP581(C51 0) is unrealistic (refer to the
TEST1.IH1 sample file). C510 combines operations 509510, 500E and 581510 (361, 219
and 207 cfs, respectively). The total discharge cannot be over 787 cfs, yet HEC-1 reports a
peak discharge of 1297 cfs. The index hydrographs at C51 0 appear to be correct. The
interpolated hydrograph is not. The operation following C510 is a diversion. The results of
the diversion are also unrealistic and do not total 1297 cfs.

Temporary Solution:

I was able to work-around the problem by doing the following (refer to the TEST2.IH1
sample file):

1. 1imported the two hydrographs using 01 records at the start of the file, and also
wrote them out to a Tape21 file .

• 2. The two hydrographs were then read back into the input file at the appropriate
locations using the 81 record option. The index hydrographs were then found to be
populated with the original hydrographs from the 01 records.

3. This still did not solve the problem, although the peak discharge at C51 0 changed
from 1297 cfs to 929 cfs. I then renamed the combination records at C509 and
C510 to TEMP1 and TEMP2, respectively, and wrote them out to the Tape21 file. I
then read both hydrographs back in using 81 records. A reasonable peak discharge
was reported and the interpolated hydrograph looked good.

4. I performed a manual calculation of the interpolated hydrograph at C51 0 (refer to the
attached table) and compared it with the HEC-1 results from step 3. The peak
discharge is 321 cfs in both cases. This is a reasonable discharge when the
watershed area at C51 0 is considered. The manual results match the work-around
HEC-1 solution.

Tom Loomis
• George V. Sabol Consulting Engineers, Inc.
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Test2.1H1 Companson of Index Hydrographs and Calculation of Interpolated Hydrograoh I r II

~
Index Area =2.8 square miles Index Area =16 SQuare miles TRL i- HEC-1 II

509510 500E WP581 C510 509510 500E WP581 C510 Log-Averaaed Output
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )

3.47 0 0 0 0 0 0 0 0 0 0
3.48 a a a a 0 0 a a a a
3.50 0 a 0 0 a 0 a 0 0 a
3.52 0 a a 0 0 0 a a 0 1
3.53 a 1 a 1 a a a a 1 2
3.55 a 1 0 1 a 1 0 1 1 4
3.57 a 2 a 2 a 1 0 1 2 6
3.58 a 3 a 3 a 2 0 2 3 9
3.60 a 4 a 4 0 3 a 3 4 14
3.62 a 6 a 6 a 4 a 4 5 21
3.63 a 9 a 9 a 6 a 6 8 29
3.65 a 12 0 12 0 8 a 8 11 38
3.67 a 15 a 15 0 10 a 10 14 48
3.68 a 18 a 18 a 12 a 12 16 59
3.70 a 22 a 22 a 14 a 14 20 72
3.72 a 27 a 27 a 18 0 18 25 87
3.73 a 32 a 32 0 21 a 21 29 104
3.75 a 36 a 361 0 24 a 24 33 118
3.77 a 41 a 41 a 26 0 26 37 131
3.78 a 44 a 45 01 29 a 29 41 143
3.80 a 48 1 49 a 31 1 32 44 155
3.821 0 52 1 53 a 34 1 35 48 167=-83 a 56 1 57 0 36 1 37 52 180

.85 0 60 1 61 0 39 1 40 55 193
0.87 a 64 1 661 0 42 1 43 60 20e
3.88 0 69 2 701 0 45 2 46 63 220
3.90 a 73 2 751 0 48 2 50 68 233
3.92 0 77 2 79 0 51 2 53 72 248
3.93 0 82 3 84 0 54 3 56 76 263
3.95 1 86 3 90 01 571 3 60 82 281
3.97 2 91 4 96 0 60 4 64 87 303
3.98 5 96 4 105 1 63 4 68 95 338
4.00 ·12 100 5 116 1 66 5 72 104 398
4.02 23 103 6 132 3 68 6 76 117 483
4.03 37 106 7 150 6 70 7 82 131 574
4.05 53 108 7 168 12 72 7 91 147 655
4.07 68 110 8 186 22 73 81 103 163 713
4.08 82 112 9 202 32 74 9 115 178 752
4.10 95 112 10 217 43 74 10 128 193 783
4.12 106 112 11 230 53 74 11 139 205 804
4.13 118 111 13 241 63 74 13 149 216 824
4.15 128 110 14 252 72 73 14 159 226 840
4.17 137 108 15 261 79 72 15 166 235 857
4.18 147 106 16 269 87 71 16 174 243 873
4.20 155 104 17 276 94 69 17 179 249 887
4.22 164 100 18 281 100 66 18 184 254 896
4.23 171 95 19 286 106 63 19 188 259 903
4.25, 179 93 20 291 111 62 20 193 264 914

~27 185 90 21 296 116 60 21 197 269 921
.28 190 88 21 300 121 59 21 201 273 926

4.30 195 86 22 303 124 58 22 204 276 92S
4.32 198 84 22 304 127 56 22 206 277 927

test2.qb1 Page 1 14-0ct-94



Test2.IH1 Comparison of Index HvdroQraphs and Calculation of Interpolated HvdroQraph
HEC-Fll_e Index Area =2.8 sQuare miles Index Area =16 sQuare miles TRL

509510 500E WP581 C510 509510 SOOE WP581 C510 LOQ-AveraQed Output
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )

,I 4.33 201 81 23 305 130 54 23 207 278 923
II 4.35 203 78 24 304 132 52 24 208 278 915
I

II
4.37 204 75 24 303 133 50 24 208 277 904
4.38 204 72 25 300 134 48 25 207 274 891

I
4.40 204 68 25 297 134 46 25 206 272 874
4.42 202 64 26 293 134 43 26 204 269 855
4.43 201 60 27 288 134 41 27 202 264 834
4.45 198 56 28 282 133 38 28 199 259 809
4.47 195 51 29 275 131 35 29 195 253 782

Ii
4.48 192 46 30 268 130 31 30 191 247 752
4.50 188 42 31 261 128 29 31 187 241 726

I 4.52 184 39 32 255 125 27 32 184 235 702
I 4.53 180 36 33 249 123 25 33 181 230 679
I 4.55 176 33 35 243 120 23 35 178 225 658

4.57 172 31 36 238 117 22 36 175 221 639
4.58 167 28 37 233 114 20 37 172 216 620
4.60 163 26 39 228 112 19 39 169 212 600

I 4.62 159 24 40 223 109 18 40 167 208 579
, 4.63 154 22 42 219 107 16 42 165 204 558I
I

2141I 4.65 150 21 43 105 15 43 163 200 538
II 4.67 146 19 451 210 1021 14 45 161 197 520
II 4.681 143 17 47 208 101 13 47 161 195 506
I

I 4.70 141 16 50 206 99 12 50 161 194 494i1.4.72 139 15 52 206 98 11 52 162 194 484
I 4.73 137 14 55 205 98 10 55 163 193 474
II 4.75 136 12 57 206 99 9 57 165 195 464
'I 4.77 136 11 60 207 100 8 60 168 196 464
II 4.78 136 10 63 210 1021 8 63 173 200 454

I 4.80 137 10 66 213 104 7 66 177 203 437
I 4.82 138 9 69 216 107 7 69 183 207 429
! 4.83 140 8 72 220 111 6 72 189 211 421
!I 4.85 143 7 77 227 115 6 77 197 219 416
I 4.87 145 7 81 233 119 5 81 205 225 412

I 4.88 148 6 86 2401 123 5 86 213 233 408
4.90 151 6 90 247 127 4 90 222 240 406
4.92 154 5 95 254 131 4 95 230 247 404
4.93 156 5 99 260 136 4 99 238 254 400
4.95 159 5 102 266 140 3 102 245 260 396
4.97 161 4 106 271 144 3 106 253 266 391
4.98 164 4 109 277 147 3 109 260 272 387
5.00 166 3 113 282 150 3 113 266 278 385

I 5.02 167 3 116 287 153 2 116 271 283 382
5.03 169 3 119 291 155 2 119 277 287 381
5.05 170 3 122 295 157 2 122 281 291 380
5.07 171 2 125 299 159 2 125 286 295 379
5.08 172 2 128 302 161 2 128 291 299 378
5.10 173 2 130 305 162 1 130 294 302 376
5.12 174 2 133 308 164 1 133 298 305 375

*5.13 174 1 135 311 165 1 135 301 308 374
. 5.15 i 175 1 138 314 166 1 138 304 311 373

5.17 175 1 140 316 166 1 140 307 314 373
5.18 175 1 142 318 167 1 142 309 316 371

test2.qb1 Page 2 14-0ct-94



Test2.1H1 Comparison of Index Hydrographs and Calculation of Interpolated Hydrograph II

~e
Index Area =2.8 square miles I Index Area =16 square miles TRL HEC-1 II

509510 500E WP581 C510 509510 500E WP581 C510 Log-Averaged Output
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )

5.20 175 1 143 3191 167 1 143 311 317 369
5.22 175 1 145 321 168 1 145 313 319 368
5.23 175 1 146 3221 168 1 146 315 320 366
5.25 174 1 148 3231 168 1 148 316 321 365
5.27 173 1 149 323 167 0 149 317 321 363
5.28 173 1 150 3231 167 0 150 317 321 360
5.30 172 1 150 322 166 0 150 317 321 358
5.32 170 0 151 3221 165 0 151 317 321 356
5.33 169 0 152 3221 164 0 152 317 321 354
5.35 168 0 152 3201 163 0 152 316 319 351
5.37 166 0 152 3191 162 0 152 314 318 348
5.38 165 0 153 3181 161 0 153 313 317 345
5.40 163 0 153 3161 159 0 153 312 315 342
5.42 161 0 153 3151 158 0 153 311 314 339
5.43 160 0 153 3131 156 0 153 309 312 336
5.45 158 0 153 3111 154 0 153 307 310 333
5.47 156 0 153 3091 1521 0 153 305 308 330
5.48 153 0 153 3061 150 0 153 303 305 327
5.50 151 0 153 3041 148 0 153 301 303 323
5.52 149 0 153 3021 146 0 153 299 301 320
5.53 146 0 153 299\ 144 0 1531 297 298 317
5.55 144 0 153 2971 142 0 153 295 296 313
5.57 142 0 153 2951 139 0 1531 292 294 309

-er·58 139 0 153 2921 137 0 153 290 291 306
5.60 137 0 153 2901 135 0 153 288 289 303
5.621 134 0 153 2871 1321 0 153 285 286 300
5.631 132 0 152 2841 130 01 152 282 283 297
5.65 129 0 152 281 I 127 0 152 279 280 294
5.67 127 0 152 2791 125 0 152 277 278 291
5.68 124 0 152 2761 122 0 1521 274 275 288
5.70 121 0 152 2731 119 0 152 271 272 284
5.72 119 0 151 2701 117 0 151 268 269 281
5.73 116 0 151 267 114 0 151 266 267 277
5.75 114 0 151 2651 112 0 151 263 264 274
5.77 111 0 151 2621 110 0 151 261 262 271
5.78 109 0 151 2601 108 0 151 259 260 268
5.80 107 0 151 258 106 0 151 257 258 266
5.82 105 0 151 2561 104 0 151 255 256 263
5.83 103 0 151 254 102 0 151 253 254 261
5.85 101 0 152 253 100 0 152 252 253 259
5.87 99 0 152 2511 98 0 152 250 251 257
5.88 97 0 153 250 96 0 153 249 250 255
5.90 94 0 153 2481 94 0 153 247 248 253
5.92 92 0 154 2461 91 0 154 245 246 251
5.93 90 0 155 245 89 0 155 244 245 249
5.95 87 0 156 2431 87 0 156 243 243 247
5.97 85 0 157 242 85 0 157 242 242 246
5.98 83 0 158 241 I 83 0 158 241 241 244

_00 81 0 159 2401 81 0 159 240 240 243
.02 79 0 160 240 79 0 160 239 240 242

6.03 77 0 162 239 77 0 162 239 239 242 11

6.05 76 0 163 239 75 0 163 238 239 241

test2.qb1 Page 3 14-0ct-94
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HEC-11II
Test2.1H1 Comparison of Index Hydrographs and Calculation of Interpolated HydroQraph

:1 Index Area =2.8 SQuare miles Index Area =16 sQuare miles TRL

i~.t 509510 500E WP581 C510 509510 500E WP581 C510 Log-AveraQed Output
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )

!I 6.07 74 0 165 238 73 0 165 238 238 240
Ii 6.08 72 0 166 238 72 0 166 238 238 240
'I 6.101 70 0 167 238 70 0 167 238 238 239i,

239'I 6.12 69 0 169 238 69 0 169 237 238i'
II 6.13 67 0 170 237 67 0 170 237 237 239
[ 6.15 66 a 172 237 66 0 172 237 237 238
II 6.17 64 0 173 237 64 0 173 237 237 238
II 6.18 63 0 175 237 63 0 175 237 237 238
II 6.20 61 0 176 238 61 0 176 238 238 238
jl 6.22 60 0 178 238 60 0 178 238 238 238
11 6.23 59 0 179 238 59 0 179 238 238 238

I 6.25 58 a 181 239 58 0 181 239 239 239
11 6.27 56 0 182 239 56 0 182 239 239 239
II 6.28 55 0 184 239 55 0 184 239 239 239
II 6.30 53 0 185 239 54 0 185 239 239 239
!i 6.32 52 a 187 239 52 0 187 239 239 238, 6.33 50 0 188 238 50 0 188 238 238 238I

ii 6.351 49 0 189 238 49 0 189 238 238 238
'I 6.37 47 0 191 238 47 0 191 238 238 238:1

II 6.38 45 0 192 238 45 0 192 2381 238 237
Ii 6.40 44 0 194 237 44 0 194 237 237 237
'I 6.42 42 0 195 237 42 0 195 237 237 237
!, 6.43 41 0 196 237 41 0 196 237 237 237iI

ie-.45
39 0 197 237 39 0 197 237 237 237

:1 '.47 38 0 199 237 38 0 199 237 237 237
II 6.48 37 0 200 237 37 0 200 237 237 236
Ii 6.501 35 0 201 236 351 0 201 236 236 236
:1 6.52 34 0 202 236 34 0 202 236 236 236i'
I! 6.53 33 0 203 235 33 0 203 235 235 235
:1 6.55 32 0 203 235 32 0 203 235 235 235
II 6.57 30 0 204 235 30 0 204 235 235 235
I' 6.58 29 0 205 234 29 0 205 234 234 234;1

I 6.60 28 0 205 , 234 28 0 205 234 234 234, 6.62 27 0 206 233 27 0 206 233 233 233i-

ii 6.63 26 0 206 232 26 0 206 232 232 232i'
II 6.65 25 0 207 232 25 0 207 232 232 232
II 6.67 25 0 207 232 25 0 207 232 232 232

6.68 24 0 207 231 24 0 207 231 231 231
6.70 24 0 207 231 24 0 207 231 231 231
6.72 23 0 208 231 23 0 208 231 231 231
6.73 22 0 208 230 22 0 208 230 230 230
6.75 22 0 208 230 22 0 208 230 230 230
6.77 21 0 208 229 21 0 208 229 229 229
6.78 21 0 207 228 21 0 207 228 228 228
6.80 20 0 207 227 20 0 207 227 227 227

I 6.82 20 0 206 226 20 0 206 226 226 226
6.83 19 0 206 225 19 0 206 225 225 225

il 6.85 18 0 206 224 18 0 206 224 224 224

1~87
18 0 205 223 18 0 205 223 223 223

I' i.88 17 0 205 222 17 0 205 222 222 222
6.90 17 0 204 221 17 0 204 221 221 221

II 6.92 16 0 204 220 16 0 204 220 220 220I,

test2.qb1 Page 4 14-0ct-94



Ii Test2.1H1 Comparison of Index Hydrooraphs and Calculation of Interpolated Hvdrograph

I~
Index Area =2.8 square miles Index Area =16 square miles TRL HEC-1

509510 500E WP581 C510 509510 500E WP581 C510 Loq-Averaoed Output
![ (2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )
Ii 6.93 15 0 203 219 15 0 203 219 219 219
II 6.95 15 0 202 217 15 0 202 217 217 217
I

iI 6.97 14 0 202 216 14 0 202 216 216 216
il 6.98 14 0 201 215 14 0 201 215 215 215
I
I 7.00 14 0 200 214 141 0 200 214 214 214

II 7.02 13 0 199 212 13 0 199 212 212 212
,j 7.03 13 0 198 211 13 0 198 211 211 211
I 7.05 13 0 197 210 13 0 197 210 210 210
I

I 7.07 12 0 196 208 12 0 196 208 208 208
If 7.08 12 0 195 207 12 0 195 207 207 207I!
I

il 7.10 12 0 194 206 121 0 194 206 206 206
[I 7.12 12 0 193 204 12 0 193 204 204 204
Ii 7.13 12 0 191 203 12 0 191 203 203 203
II 7.15 11 0 190 202 11 0 190 202 202 202
Ii 7.17 11 0 189 200 11 0 189 200 200 200
II 7.18 11 0 188 199 11 I 0 188 199 199 199
!I 7.20 11 0 187 197 11 I 0 187 197 197 197
;i 7.22 11 0 185 196 111 0 185 196 196 196
'I 7.23 10 0 184 195 101 0 184 195 195 195
II 7.25 10 0 183 193 101 0 183 193 193 193
II 7.27 10 0 182 192 10 I 0 182 192 192 192
I

;1 7.28 10 0 181 190 10 01 181 190 190 190
II 7.30 10 0 179 189 101 0 179 189 189 189

i~32 9 0 178 187 9 01 178 187 187 187
II 33 9 0 177 186 91 0 177 186 186 186!.
i! .35 9 0 176 184 91 01 176 184 184 184,

91Ii 7.37 9 0 174 183 0 174 183 183 183
il 7.38 8 0 173 181 81 0 173 181 181 181I;

:1 7.40 8 0 171 179 81 0 171 179 179 179I~

Ii 7.42 8 0 170 178 81 0 170 178 178 178
I
'I 7.43 7 0 169 176 7 0 169 176 176 176
""11 7.45 7 0 168 175 7 0 168 175 175 175!l

il 7.47 ·7 0 166 173 71 0 166 173 173 173
j 7.48 7 0 165 172 71 0 165 172 172 172I
II 7.50 6 0 164 170 61 0 164 170 170 170

I
7.52 6 0 162 169 61 0 162 169 169 169
7.53 6 0 161 167 61 0 161 167 167 167I

I 7.55 6 0 159 165 6 0 159 165 165 165

II
7.57 5 0 158 163 51 0 158 163 163 163
7.58 5 0 156 161 5 0 156 161 161 161
7.60 5 0 154 159 5 0 154 159 159 159
7.62 5 0 153 158 5 01 153 158 158 158
7.63 5 0 151 156 51 0 151 156 156 156

I
7.65 5 0 150 154 5 0 150 154 154 154
7.67 4 0 148 152 4 0 148 152 152 152

II 7.68 4 0 146 150 4 0 146 150 150 150

!I
7.70 4 0 144 148 4 0 144 148 148 148

II 7.72 4 0 143 147 4 0 143 147 147 147
I

i~3
4 0 141 145 4 0 141 145 145 145

! i75 4 0 139 143 4 0 139 143 143 143

I .77 4 0 138 141 4 0 138 141 141 141 Ii
,I 7.78 4 0 136 140 4 0 136 140 140 140
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Test2.1H1 Comparison of Index HydroQraphs and Calculation of Interpolated HydroQraph
Index Area =2.8 square miles Index Area =16 square miles TRL HEC-1

~e 509510 500E WP581 C510 509510 500E WP581 C510 LOQ-Averaged Output
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )

iI 7.80 4 a 135 138 4 0 130 138 138 138
II 7.82 4 a 133 137 4 a 133 137 137 137

"
7.83 4 a 132 136 4 a 132 136 136 136

II 7.85 4 a 131 134 4 0 131 134 134 134
I

II
7.87 4 a 129 133 4 a 129 133 133 133
7.88 4 a 128 131 4 0 128 131 131 131

II 7.90 4 a 126 130 4 0 126 130 130 130

I 7.92 3 a 125 128 3 0 125 128 128 128
II 7.93 3 0 123 126 3 a 123 126 126 126
'I 7.951 3 a 121 124 3 a 121 124 124 124
II 7.97 3 a 119 122 3 0 119 122 122 122
II 7.981 3 a 117 120 3 a 117 120 120 120
I, 8.00 3 a 115 118 3 a 115 118 118 118l'

I 8.02 3 a 113 116 3 a 113 116 116 116
I 8.03 3 a 111 114 3 a 111 114 114 114
I 8.05 3 a 109 112 3 01 109 112 112 112I

il 8.07 3 a 107 110 3 0 107 110 110 110
II 8.08 3 a 105 108 3 a 105 108 108 . 108
II 8.10 3 a 103 106 3 0 103 106 106 106
il 8.121 3 a 101 104 3 a 101 104 104 104;,

8.131 3 a 98 102 3 a 98 102 102 102
II 8.15 3 a 96 99 3 01 96 99 99 99
H 8.17 3 a 94 97 3 01 94 97 97 97I

'*181 3 a 92 95 3 0 92 95 95 95
.20 3 a 90 93 3 0 90 93 93 93

8.221 3 a 89 92 3 a 89 92 92 92
8.23 3 a 87 90 3 01 87 90 90 90
8.251 3 a 85 88 3 01 85 88 88 88
8.271 31 a 83 86 3 0 83 86 86 86
8.28 3 a 82 85 3 01 82 85 85 85
8.30 3 a 80 83 3 0 80 83 83 83
8.321 3 a 79 81 3 a 79 81 81 81
8.331 3 a 77 80 3 0 77 80 80 80
8.35 3 a 76 78 3 01 76 78 78 78
8.371 3 a 74 77 3 a 74 77 77 77
8.38 31 a 73 75 3 01 73 75 75 75
8.401 3 a 71 74 3 a 71 74 74 74
8.42 3 a 70 73 3 01 70 73 73 73
8.43 31 a 69 72 3 0 69 72 72 72
8.45 3 a 68 71 3 0 68 71 71 71
8.47 3 a 67 70 3 0 67 70 70 70
8.48 2 a 66 68 2 01 66 68 68 68
8.50 2 0 65 67 2 01 65 67 67 67
8.52 2 0 64 66 2 01 64 66 66 66
8.53 2 a 63 65 2 0 63 65 65 65
8.55 2 a 61 64 2 0 61 64 64 64
8.57 2 a 60 62 2 0 60 62 62 62
8.581 2 a 59 61 2 0 59 61 61 61

.,60 2 a 58 60 2 01 58 60 60 60
.62 2 a 56 58 2 a 56 58 58 58

8.63 2 a 55 57 2 0 55 57 57 57
8.651 2 0 53 55 2 0 53 55 55 5511
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Test2.1H1 Comparison of Index HydroQraphs and Calculation of Interpolated Hydrograph
Index Area =2.8 square miles Index Area =16 square miles TRL HEC-1

.~e 509510 500E WP581 C510 509510 500E WP581 C510 Log-Averaged Output
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )

8.67 2 0 52 54 2 0 52 54 54 54
8.68 2 0 51 531 2 0 51 53 53 53
8.70 2 0 49 51 2 0 49 51 51 51
8.72 2 0 48 501 2 0 48 50 50 50
8.73 2 0 46 48 2 0 46 48 48 48
8.75 2 0 45 47 2 0 45 47 47 47
8.77 2 0 44 45 2 0 44 45 45 45
8.78 2 0 42 441 2 0 42 44 44 44
8.80 2 0 41 42 2 0 41 42 42 42
8.82 2 0 39 41 2 0 39 41 41 41
8.83 2 0 38 401 2 0 38 40 40 40
8.85 1 0 37 381 1 0 37 38 38 38
8.87 1 0 35 371 1 0 35 37 37 37
8.88 1 0 34 351 1 0 34 35 35 35
8.90 1 0 32 341 1 0 32 34 34 34
8.92 1 0 31 32 1 0 31 32 32 32
8.93 1 0 30 31 1 0 30 31 31 31
8.95 1 0 28 291 1 0 28 29 29 29
8.97 1 0 27 281 1 0 27 28 28 28
8.98 1 0 25 261 1 I 0 25 26 26 26
9.00 1 0 24 251 11 0 24 25 25 25
9.02 1 0 22 231 1\ 0 22 23 23 23
9.03 1 0 20 21 I 11 0 20 21 21 21

.9.05 1 0 18 191 1 0 18 19 19 19
9.07 1 0 16 171 1 0 16 17 17 17
9.08 1 0 14 151 1 0 14 15 15 15
9.10 1 0 13 141 1 0 13 14 14 14
9.12 1 0 12 131 1 0 12 13 13 13
9.13 1 0 11 121 1 I 0 11 12 12 12
9.15 1 0 10 11 I 1 0 10 11 11 11
9.17 0 0 9 9\ 01 0 9 9 9 9
9.18 0 0 9 91 0 0 9 9 9 9
9.20 .0 0 8 9 01 0 8 9 9 9
9.22 0 0 8 81 01 0 8 8 8 8

•
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•
RECEIVED NOV 0 1 1994

Table F-3

Existing Condition
100-year Peak Discharges in HEC-1

In Numerical Order By Operation Type

•

•

HEC-1.
10

SOOA
5008
500C
5000
500E
500F
500G
500H
5001
500J
500K
500L
500M
500N
5000
500P
501A
5018
502A
5028
502C
503A
5038
503C
504A
505A
5058
509A
5098
509C
5090
509E
509F
509G
509H
5091
509J
509K
509L
509M
509N
5090
509P
5090
509R
509S

C:\P\46\OWIN\TA8LE-F.W81: F-3

Discharge, in cfs
6-hour 24-hour

421 280
325 227
248 160
371 250
219 137
647 442
349 228
340 226
644 430
204 124
219 144
292 190
228 142
228 138
182 120
201 125
111 63
151 89
113 69
139 86
100 63
458 292
171 115
278 176
428 290
341 237
378 228
674 498
638 479
279 193
453 324
340 241
367 257
196 134
109 72
61 36
161 106
60 36
209 125
150 101
250 151
100 59
325 193
244 148
245 147
431 273

Page 1 of7

Control
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
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• Table F-3

Existing Condition
1DO-year Peak Discharges in HEC-1

In Numerical Order By Operation Type

HEC-1 Discharge, in cfs
10 6-hour 24-hour Control

510A 994 806 6-hour controls
5108 518 374 6-hour controls
510C 850 675 6-hour controls
510D 126 75 6-hour controls
510E 282 195 6-hour controls
510F 207 134 6-hour controls
510G 316 208 6-hour controls
511A 941 704 6-hour controls
5118 948 792 6-hour controls
511C 878 747 6-hour controls
511D 195 140 6-hour controls
511E 579 430 6-hour controls
511F 340 225 6-hour controls
511G 961 768 6-hour controls
511H 458 312 6-hour controls
5111 382 236 6-hour controls
511J 238 136 6-hour controls
511K 1001 788 6-hour controls• 511L 336 221 6-hour controls
511M 182 116 6-hour controls
511N 132 85 6-hour controls
5110 78 49 6-hour controls
511P 493 353 6-hour controls
511Q 164 106 6-hour controls
8502L 299 239 6-hour controls
8508L 277 380 24-hour controls
8515L 166 223 24-hour controls
8531L 528 551 24-hour controls

8532AL 468 494 24-hour controls
8532R 877 921 24-hour controls
8534L 240 251 24-hour controls
8535R 896 941 24-hour controls
8537R 746 631 6-hour controls
8539R 158 113 6-hour controls
8553R 367 305 6-hour controls
8554R 261 227 6-hour controls
8557L 144 131 6-hour controls
8558R 263 223 6-hour controls
8559L 76 70 6-hour controls
8560L 40 39 6-hour controls
8573L 53 57 24-hour controls
8574R 211 223 24-hour controls
8578L 234 247 24-hour controls• C502 491 406 6-hour controls
C503 395 297 6-hour controls
C504 162 193 24-hour controls
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• Table F-3

Existing Condition
1DO-year Peak Discharges in HEC-1

In Numerical Order By Operation Type

HEC-1 Discharge, in cfs
10 6-hour 24-hour Control

C506 265 277 24=hour controls
C507 279 346 24-hour controls
C508 528 682 24-hour controls
C509 371 249 6-hour controls
C510 466 365 6-hour controls
C511 509 670 24-hour controls
C512 579 754 24-hour controls
C515 214 278 24-hour controls
C517 424 517 24-hour controls
C518 463 550 24-hour controls
C519 513 606 24-hour controls
C520 818 1007 24-hour controls
C522 307 209 6-hour controls
C523 949 1108 24-hour controls
C526 1594 1472 6-hour controls
C527 1780 1709 6-hour controls
C528 2229 2257 24-hour controls

• C529 2175 2211 24-hour controls
C530 2274 2387 24-hour controls
C531 2232 2337 24-hour controls
C533 757 791 24-hour controls
C534 800 839 24-hour controls
C535 1055 1107 24-hour controls
C536 703 743 24-hour controls
C538 895 930 24-hour controls
C540 1288 1415 24-hour controls
C541 208 220 24-hour controls
C542 1300 1430 24-hour controls
C543 1323 1543 24-hour controls
C545 1592 1996 24-hour controls
C545L 695 735 24-hour controls
C545R 1336 1562 24-hour controls
C546 1666 2085 24-hour controls
C550 886 570 6-hour controls
C550L 717 456 6-hour controls
C553 779 649 6-hour controls
C554 410 347 6-hour controls
C555 394 387 6-hour controls
C556 618 528 6-hour controls
C557 755 722 6-hour controls
C558 612 531 6-hour controls
C559 192 178 6-hour controls
C560 127 121 6-hour controls• C561 128 122 6-hour controls
C562 199 189 6-hourcontrols
C564 347 209 6-hour controls
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• Table F-3

Existing Condition
100-year Peak Discharges in HEC-1

In Numerical Order By Operation Type

HEC-1 Discharge, in cfs
ID 6-hour 24-hour Control

C565 657 637 6-hour controls
C566 762 746 6-hour controls
C567 876 958 24-hour controls
C568 915 1005 24-hour controls
C569 920 1008 24-hour controls
C570 1044 1139 24-hour controls
C571 315 302 6-hour controls
C572 429 422 6-hour controls
C575 705 741 24-hour controls
C576 875 1063 24-hour controls
C577 908 812 6-hour controls
C579 807 845 24-hour controls
C580 518 536 24-hour controls
C581 208 267 24-hour controls

CLEAR 240 278 24-hour controls
CLEAR 2387 3216 24-hour controls
CLEAR 1358 1772 24-hour controls

• D502L 299 239 6-hour controls
D502R 192 166 6-hour controls
D508L 277 380 24-hour controls
D508R 251 303 24-hour controls
D510L 190 148 6-hour controls
D510R 276 217 6-hour controls
D515L 166 223 24-hour controls
D515R 49 61 24-hour controls
D531L 528 551 24-hour controls
D531R 1694 1779 24-hour controls
D532AL 468 494 24-hour controls
D532AR 341 353 .24-hour controls
D532L 810 848 24-hour controls
D532R 877 921 24-hour controls
D534L 240 251 24-hour controls
D534R 560 586 24-hour controls
D535L 158 166 24-hour controls
D535R 896 941 24-hour controls
D537L 248 175 6-hour controls
D537R 746 631 6-hour controls
D539L 295 211 6-hour controls
D539R 158 113 6-hour controls
D553L 411 344 6-hour controls
D553R 367 305 6-hour controls
D554L 149 120 6-hour controls
D554R 261 227 6-hour controls• D557L 144 131 6-hour controls
D557R 610 591 6-hour controls
D558L 348 308 6-hour controls
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• Table F-3

Existing Condition
1DO-year Peak Discharges in HEC-i

In Numerical Order By Operation Type

HEC-i Discharge, in cfs
10 6-hour 24-hour Control

D558R 263 223 6-hour controls
D559L 76 70 6-hour controls
D559R 116 108 6-hour controls
D560L 40 39 6-hour controls
D560R 86 82 6-hour controls
D573L 53 57 24-hour controls
D573R 179 188 24-hour controls
D574L 685 717 24-hour controls
D574R 211 223 24-hour controls
D578L 234 247 24-hour controls
D578R 234 247 24-hour controls
TEMP1 371 249 6-hour controls
TEMP2 466 365 6-hour controls
WP504 162 193 24-hour controls
WP581 208 267 24-hour controls
501502 365 240 6-hour controls
502503 294 233 6-hour controls

• 502506 189 164 6-hour controls
503508 356 271 6-hour controls
504509 155 181 24-hour controls
506507 264 275 24-hour controls
507508 273 324 24-hour controls
508511 271 357 24-hour controls
508517 249 291 24-hour controls
509510 361 236 6-hour controls
510511 272 215 6-hour controls
511512 492 647 24-hour controls
513512 201 130 6-hour controls
514518 199 121 6-hour controls
515517 159 204 24-hour controls
515575 49 57 24-hour controls
517518 423 511 24-hour controls
518519 455 542 24-hour controls
520576 817 1004 24-hour controls
521522 175 114 6-hour controls
524526 871 638 6-hour controls
525526 943 788 6-hour controls
526527 1562 1432 6-hour controls
527528 1764 1686 6-hour controls
528529 2180 2188 24-hour controls
530531 2238 2337 24-hour controls
531532 1687 1769 24-hour controls
531533 523 544 24-hour controls• 532538 866 901 24-hour controls
532580 339 350 24-hour controls
533579 754 788 24-hour controls
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• Table F-3

Existing Condition
1DO-year Peak Discharges in HEC-1

In Numerical Order By Operation Type

HEC-1 Discharge, in cfs
10 6-hour 24-hour Control

534506 239 250 24'=hour controls
534535 550 571 24-hour controls
535515 156 164 24-hour controls
536545 696 735 24-hour controls
537538 237 165 6-hour controls
537577 735 619 6-hour controls
538540 876 900 24-hour controls
539555 152 108 6-hour controls
539577 292 208 6-hour controls
540542 1282 1407 24-hour controls
541543 205 215 24-hour controls
542543 1294 1424 24-hour controls
543545 1311 ' 1530 24-hour controls
545546 1581 1982 24-hour controls
549550 445 283 6-hour controls
552553 626 458 6-hour controls
553554 408 339 6-hour controls
553556 365 301 6-hour controls• 554555 148 119 6-hour controls
555557 392 371 6-hour controls
556558 613 521 6-hour controls
557559 143 129 6-hour controls
557565 606 584 6-hour controls
558557 347 307 6-hour controls
558571 260 219 6-hour controls
559560 115 107 6-hour controls
559561 76 69 6-hour controls
560561 40 39 6-hour controls
560566 85 80 6-hour controls
561562 128 121 6-hour controls
562567 198 188 6-hour controls
564570 326 195 6-hour controls
565566 655 635 6-hour controls
566567 760 742 6-hour controls
567568 875 955 24-hour controls
568569 911 993 24-hour controls
569570 918 1001 24-hour controls
571572 311 294 6-hour controls
573580 179 186 24-hour controls
574541 208 220 24-hour controls
574575 680 710 24-hour controls
575536 702 737 24-hour controls
576523 874 1061 24-hour controls• 577540 881 772 6-hour controls
578573 232 244 24-hour controls
579534 803 839 24-hour controls
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• Table F-3

Existing Condition
1DO-year Peak Discharges in HEC-1

In Numerical Order By Operation Type

•

•

HEC-1
10

580535
581510

C:\P\46\QWIN\TABLE-F.WB1: F-3

Discharge, in cfs
6-hour 24-hour

511 526
206 265

Page 7 of7

Control
24-hour controls
24-hour controls
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• Table F-5
RECE\VED NO~ 0 \ \99~

Existing Condition, without Levee
100-Year Peak Discharges in HEC-1

In Numerical Order By Operation Type

•

•

HEC-1
10

5100
510E
510G
511L
511M
511N
5110
511Q
B535R
B574R
C515
C535
C536
C541
C542
C543
C545

C545L
C545R
C546
C575
C582
D515L
D515R
D535L
D535R
D574L
D574R
515575
535515
536545
541582
542543
543545
545546
574541
574582
575536

C:\P\46\QWIN\TABLE-F.WB1: F-5

Discharge, in cfs
6-hr 24-hr
126 75
282 195
316 208
336 221
182 116
132 85
78 49
164 106
896 941
211 223
214 278
1055 1107
272 319
208 220
1300 1430
1615 1891
1611 2010
294 331
1634 1914
1688 2104
111 157
884 925
166 223
49 61
158 166
896 941
685 717
211 223
49 57
156 164
266 301
207 218
1294 1424
1609 1876
1598 1996
208 220
681 711
109 148

Page 1 of 1

Control
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls
6-hour controls

24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
24-hour controls
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• Table F-1
100-year, 6-hour Stonn Results

Existing Condition Existing Condition
In HEC-1 Run Order In Numerical Order by Operation Type

HEC-1 Peak Time Drainage Unit HEC-1 Peak' Time Drainage Unit
10 Discharge to Peak Area, in Discharge 10 Discharge to Peak Area, in Discharge

in cfs in hours s9 miles in cfs/sm in cfs in hours s9 miles in cfs/sm
WP504 162 4,67 0.26 623 500A 421 4.13 0.21 2005
WP581 208 6.75 3.92 53 5008 325 4.22 0.20 1625
CLEAR 240 5.00 4.18 57 500C 248 4.12 0.12 2067
511A 941 4.25 0.65 1448 5000 371 4.17 0.23 1613

524526 871 4.72 0.65 1340 500E 219 4.10 0.11 1991
5118 948 4.63 1.10 862 500F 647 4.20 0.44 1470

525526 943 4.72 1.10 857 500G 349 4.13 0.20 1745
5110 195 4.27 0.13 1500 500H 340 4.17 0.21 1619
C526 1594 4.73 1.88 848 5001 644 4.17 0.41 1571

526527 1562 4.93 1.88 831 500J 204 4.08 0.09 2267
511E 579 4.53 0.57 1016 500K 219 4.12 0.10 2190
511F 340 4.12 0.15 2267 500l 292 4.13 0.16 1825
C527 1780 4.92 2.60 685 500M 228 4.12 0.12 1900

527528 1764 5.02 2.60 678 500N 228 4.17 0.11 2073
511C 878 4.72 1.20 732 5000 182 4.13 0.10 1820• C528 2229 5.00 3.80 587 500P 201 4.10 0.08 2513

528529 2180 5.23 3.80 574 501A 111 4.05 0.04 2775
511H 458 4.20 0.31 1477 5018 151 4.12 0.07 2157
C529 2175 5.23 4.11 529 502A 113 4.10 0.04 2825
511G 961 4.37 0.87 1105 5028 139 4.12 0.05 2780
C530 2274 5.22 4.97 458 502C 100 4.15 0.05 2000

530531 2238 5.47 4.97 450 503A 458 4.12 0.22 2082
5111 382 4.12 0.21 1819 5038 171 4.22 0.11 1555
C531 2232 5.47 5.18 431 503C 278 4.18 0.12 2317
0531l 528 5.47 5.18 102 504A 428 4.22 0.24 1783
0531R 1694 5.47 5.18 327 505A 341 4.15 0.18 1894
531532 1687 5.53 5.18 326 5058 378 4.07 0.14 2700
0532R 877 5.53 5.18 169 509A 674 4.45 0.57 1182
0532L 810 5.53 5.18 156 5098 638 4.47 0.64 997

0532AL 468 5.52 5.18 90 509C 279 4.15 0.15 1860
0532AR 341 5.53 5.18 66 5090 453 4.32 0.34 1332
532580 339 5.68 5.18 65 509E 340 4.20 0.19 1789
8532AL 468 5.52 5.18 90 509F 367 4.17 0.20 1835
0578L 234 5.52 5.18 45 509G 196 4.13 0.09 2178
0578R 234 5.52 5.18 45 509H 109 4.23 0.07 1557
578573 232 5.60 5.18 45 5091 61 4.15 0.03 2033
0573L 53 5.60 5.18 10 509J 161 4.22 0.10 1610
0573R 179 5.62 5.18 35 509K 60 4.13 0.03 2000
573580 179 5.68 5.18 35 509l 209 4.05 0.08 2613
C580 518 5.68 5.18 100 509M 150 4.22 0.10 1500

• 580535 511 6.08 5.18 99 509N 250 4.08 0.11 2273
8531L 528 5.47 5.18 102 5090 100 4.05 0.04 2500
531533 523 5.57 5.18 101 509P 325 4.05 0.11 2955
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• Table F-1
1DO-year, 6-hour Storm Results

Existing Condition Existing Condition
In HEC-1 Run Order In Numerical Order by Operation Type

HEC-1 Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit
10 Discharge to Peak Area, in Discharge 10 Discharge to Peak Area, in Discharge

in cfs in hours S9 miles in cfs/sm in cfs in hours S9 miles in cfs/sm
B578L 234 5.52 5.18 45 5090 244 4.08 0.11 2218
C533 757 5.55 5.18 146 509R 245 4.08 0.10 2450

533579 754 5.60 5.18 146 509S 431 4.13 0.19 2268
B573L 53 5.60 5.18 10 510A 994 4.40 0.91 1092
C579 807 5.60 5.18 156 510B 518 4.32 0.36 1439

579534 803 5.67 5.18 155 510C 850 4.50 0.85 1000
511J 238 4.08 0.12 1983 5100 126 4.15 0.06 2100
C534 800 5.67 5.30 151 510E 282 4.27 0.18 1567

D534L 240 5.67 5.30 45 510F 207 4.18 0.12 1725
D534R 560 5.67 5.30 106 510G 316 4.20 0.18 1756
534535 550 5.95 5.30 104 511A 941 4.25 0.65 1448
511K 1001 4.32 0.79 1267 511B 948 4.63 1.10 862
C535 1055 6.00 6.09 173 511C 878 4.72 1.20 732

D535R 896 6.00 6.09 147 5110 195 4.27 0.13 1500
D535L 158 6.00 6.09 26 511E 579 4.53 0.57 1016

• 535515 156 6.12 6.09 26 511F 340 4.12 0.15 2267
511L 336 4.15 0.19 1768 511G 961 4.37 0.87 1105
C515 214 4.27 6.28 34 511H 458 4.20 0.31 1477

D515L 166 4.27 6.28 26 5111 382 4.12 0.21 1819
D515R 49 4.38 6.28 8 511J 238 4.08 0.12 1983
515575 49 4.45 6.28 8 511K 1001 4.32 0.79 1267
511M 182 4.10 0.08 2275 511L 336 4.15 0.19 1768

B535R 896 6.00 6.09 147 511M 182 4.10 0.08 2275
D574R 211 6.00 6.09 35 511N 132 4.12 0.07 1886
D574L 685 6.00 6.09 112 5110 78 4.18 0.05 1560
574575 680 6.13 6.09 112 511P 493 4.28 0.31 1590
C575 705 6.13 6.36 111 5110 164 4.12 0.09 1822

575536 702 6.23 6.36 110 B502L 299 4.22 0.42 712
5110 164 4.12 0.09 1822 B508L 277 4.52 6.88 40
511N 132 4.12 0.07 1886 B515L 166 4.27 6.28 26
C536 703 6.23 6.52 108 B531L 528 5.47 5.18 102

536545 696 6.42 6.52 107 B532AL 468 5.52 5.18 90
5110 78 4.18 0.05 1560 B532R 877 5.53 5.18 169
C545L 695 6.42 6.56 106 B534L 240 5.67 5.30 45
B532R 877 5.53 5.18 169 B535R 896 6.00 6.09 147
532538 866 5.83 5.18 167 B537R 746 4.40 0.91 820
510A 994 4.40 0.91 1092 B539R 158 4.32 0.34 465

D537R 746 4.40 0.91 820 B553R 367 5.05 1.21 303
D537L 248 4.40 0.91 273 B554R 261 5.18 1.36 192
537538 237 4.63 0.91 260 B557L 144 4.52 2.18 66

• 510B 518 4.32 0.36 1439 B558R 263 5.35 1.56 169
C538 895 5.82 5.18 173 B559L 76 4.58 2.25 34

538540 876 6.43 5.18 169 B560L 40 4.63 2.28 18
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• Table F-1
1DO-year, 6-hour Storm Results

Existing Condition Existing Condition
In HEC-1 Run Order In Numerical Order by Operation Type

HEC-1 Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit
ID Discharge to Peak Area, in Discharge ID Discharge to Peak Area, in Discharge

in cfs in hours S9 miles in cfs/sm in cfs in hours S9 miles in cfs/sm
8537R 746 4.40 0.91 820 8573L 53 5.60 5.18 10
537577 735 4.55 0.91 808 8574R 211 6.00 6.09 35
5090 453 4.32 0.34 1332 8578L 234 5.52 5.18 45

0539R 158 4.32 0.34 465 C502 491 4.22 0.42 1169
0539L 295 4.32 0.34 868 C503 395 4.35 0.54 731
539577 292 4.38 0.34 859 C504 162 4.67 0.26 623
C577 908 4.50 1.25 726 C506 265 5.63 5.72 46

577540 881 4.88 1.25 705 C507 279 4.40 5.93 47
510C 850 4.50 0.85 1000 C508 528 4.52 6.88 77
C540 1288 4.97 7.28 177 C509 371 4.17 0.49 757

540542 1282 5.03 7.28 176 C510 466 4.28 0.49 951
510F 207 4.18 0.12 1725 C511 509 4.52 7.49 68
C542 1300 5.03 7.40 176 C512 579 4.95 7.79 74

542543 1294 5.07 7.40 175 C515 214 4.27 6.28 34
8574R 211 6.00 6.09 35 C517 424 4.50 7.60 56• 574541 208 6.10 6.09 34 C518 463 4.48 7.69 60
5100 126 4.15 0.06 2100 C519 513 4.65 7.81 66
C541 208 6.10 6.15 34 C520 818 5.10 8.28 99

541543 205 6.45 6.15 33 C522 307 4.23 0.18 1706
510E 282 4.27 0.18 1567 C523 949 4.45 8.58 111
C543 1323 5.07 13.73 96 C526 1594 4.73 1.88 848

543545 1311 5.18 13.73 95 C527 1780 4.92 2.60 685
510G 316 4.20 0.18 1756 C528 2229 5.00 3.80 587

C545R 1336 5.17 13.91 96 C529 2175 5.23 4.11 529
C545 1592 5.15 20.47 78 C530 2274 5.22 4.97 458

545546 1581 5.27 20.47 77 C531 2232 5.47 5.18 431
511P 493 4.28 0.31 1590 C533 757 5.55 5.18 146
502A 113 4.10 0.04 2825 C534 800 5.67 5.30 151
C546 1666 5.23 20.82 80 C535 1055 6.00 6.09 173
509A 674 4.45 0.57 1182 C536 703 6.23 6.52 108

552553 626 5.12 0.57 1098 C538 895 5.82 5.18 173
5098 638 4.47 0.64 997 C540 1288 4.97 7.28 177
C553 779 5.05 1.21 644 C541 208 6.10 6.15 34

0553R 367 5.05 1.21 303 C542 1300 5.03 7.40 176
0553L 411 5.05 1.21 340 C543 1323 5.07 13.73 96
553554 408 5.20 1.21 337 C545 1592 5.15 20.47 78
509C 279 4.15 0.15 1860 C545L 695 6.42 6.56 106
C554 410 5.18 1.36 301 C545R 1336 5.17 13.91 96

0554R 261 5.18 1.36 192 C546 1666 5.23 20.82 80
0554L 149 5.18 1.36 110 C550 886 4.20 0.45 1969

• 554555 148 5.23 1.36 109 C550L 717 4.20 0.34 2109
509E 340 4.20 0.19 1789 C553 779 5.05 1.21 644

8539R 158 4.32 0.34 465 C554 410 5.18 1.36 301
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• Table F-1
1DO-year, 6-hour Storm Results

Existing Condition Existing Condition
In HEC-1 Run Order In Numerical Order by Operation Type

HEC-1 Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit
ID Discharge to Peak Area, in Discharge ID Discharge to Peak Area, in Discharge

in cfs in hours S9 miles in cfs/sm in cfs in hours s9 miles in cfs/sm
539555 152 4.58 0.34 447 C555 394 4.43 1.88 210
C555 394 4.43 1.88 210 C556 618 5.18 1.36 454

555557 392 4.58 1.88 209 C557 755 4.52 2.18 346
B553R 367 5.05 1.21 303 C558 612 5.35 1.56 392
553556 365 5.18 1.21 302 C559 192 4.60 2.25 85
B554R 261 5.18 1.36 192 C560 127 4.63 2.28 56
C556 618 5.18 1.36 454 C561 128 4.65 2.31 55

556558 613 5.37 1.36 451 C562 199 4.52 2.41 83
509F 367 4.17 0.20 1835 C564 347 4.07 0.15 2313
C558 612 5.35 1.56 392 C565 657 4.70 2.28 288

D558R 263 5.35 1.56 169 C566 762 4.73 2.36 323
D558L 348 5.35 1.56 223 C567 876 4.77 4.88 180
558557 347 5.40 1.56 222 C568 915 4.78 4.99 183
509G 196 4.13 0.09 2178 C569 920 4.90 5.09 181
C557 755 4.52 2.18 346 C570 1044 4.87 5.43 192

• D557L 144 4.52 2.18 66 C571 315 4.50 2.13 148
D557R 610 4.52 2.18 280 C572 429 4.37 2.28 188
557565 606 4.73 2.18 278 C575 705 6.13 6.36 111
509M 150 4.22 0.10 1500 C576 875 5.12 8.47 103
C565 657 4.70 2.28 288 C577 908 4.50 1.25 726

565566 655 4.73 2.28 287 C579 807 5.60 5.18 156
B557L 144 4.52 2.18 66 C580 518 5.68 5.18 100
557559 143 4.65 2.18 66 C581 208 6.75 3.92 53
509H 109 4.23 0.07 1557 CLEAR 240 5.00 4.18 57
C559 192 4.60 2.25 85 CLEAR 2387 5.17 30.43 78

D559L 76 4.58 2.25 34 CLEAR 1358 4.63 17.00 80
D559R 116 4.60 2.25 52 D502L 299 4.22 0.42 712
559560 115 4.67 2.25 51 D502R 192 4.22 0.42 457

5091 61 4.15 0.03 2033 D508L 277 4.52 6.88 40
C560 127 4.63 2.28 56 D508R 251 4.52 6.88 36

D560L 40 4.63 2.28 18 D510L 190 4.28 0.49 388
D560R 86 4.63 2.28 38 D510R 276 4.28 0.49 563
560566 85 4.80 2.28 37 D515L 166 4.27 6.28 26
509L 209 4.05 0.08 2613 D515R 49 4.38 6.28 8
C566 762 4.73 2.36 323 D531L 528 5.47 5.18 102

566567 760 4.78 2.36 322 D531R 1694 5.47 5.18 327
B559L 76 4.58 2.25 34 D532AL 468 5.52 5.18 90
559561 76 4.70 2.25 34 D532AR 341 5.53 5.18 66
B560L 40 4.63 2.28 18 D532L 810 5.53 5.18 156
560561 40 4.70 2.28 18 D532R 877 5.53 5.18 169

• 509K 60 4.13 0.03 2000 D534L 240 5.67 5.30 45
C561 128 4.65 2.31 55 D534R .560 5.67 5.30 106

561562 128 4.70 2.31 55 D535L 158 6.00 6.09 26
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• Table F-1
1DO-year, 6-hour Storm Results

Existing Condition Existing Condition
In HEC-1 Run Order In Numerical Order by Operation Type

HEC-1 Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit
10 Discharge to Peak Area, in Discharge 10 Discharge to Peak Area, in Discharge

in cfs in hours sq miles in cfs/sm in cfs in hours sq miles in cfs/sm
509J 161 4.22 0.10 1610 D535R 896 6.00 6.09 147
C562 199 4.52 2.41 83 D537L 248 4.40 0.91 273

562567 198 4.63 2.41 82 D537R 746 4.40 0.91 820
509P 325 4.05 0.11 2955 D539L 295 4.32 0.34 868
C567 876 4.77 4.88 180 D539R 158 4.32 0.34 465

567568 875 4.82 4.88 179 D553L 411 5.05 1.21 340
509Q 244 4.08 0.11 2218 D553R 367 5.05 1.21 303
C568 915 4.78 4.99 183 D554L 149 5.18 1.36 110

568569 911 4.92 4.99 183 D554R 261 5.18 1.36 192
509R 245 4.08 0.10 2450 D557L 144 4.52 2.18 66
C569 920 4.90 5.09 181 D557R 610 4.52 2.18 280

569570 918 4.97 5.09 180 D558L 348 5.35 1.56 223
5090 100 4.05 0.04 2500 D558R 263 5.35 1.56 169
509N 250 4.08 0.11 2273 D559L 76 4.58 2.25 34
C564 347 4.07 0.15 2313 D559R 116 4.60 2.25 52• 564570 326 4.27 0.15 2173 D560L 40 4.63 2.28 18
509S 431 4.13 0.19 2268 D560R 86 4.63 2.28 38
C570 1044 4.87 5.43 192 D573L 53 5.60 5.18 10

CLEAR 2387 5.17 30.43 78 D573R 179 5.62 5.18 35
8558R 263 5.35 1.56 169 D574L 685 6.00 6.09 112
558571 260 5.60 1.56 167 D574R 211 6.00 6.09 35
505A 341 4.15 0.18 1894 D578L 234 5.52 5.18 45
C571 315 4.50 2.13 148 D578R 234 5.52 5.18 45

571572 311 4.65 2.13 146 TEMP1 371 4.17 0.49 757
5058 378 4.07 0.14 2700 TEMP2 466 4.28 0.49 951
C572 429 4.37 2.28 188 WP504 162 4.67 0.26 623
500A 421 4.13 0.21 2005 WP581 208 6.75 3.92 53

501502 365 4.73 0.21 1738 501502 365 4.73 0.21 1738
5008 325 4.22 0.20 1625 502503 294 4.40 0.42 700
C502 491 4.22 0.42 1169 502506 189 4.43 0.42 450

D502L 299 4.22 0.42 712 503508 356 4.90 0.54 659
D502R 192 4.22 0.42 457 504509 155 5.10 0.26 596
502506 189 4.43 0.42 450 506507 264 5.67 5.72 46
8534L 240 5.67 5.30 45 507508 273 4.67 5.93 46
534506 239 5.70 5.30 45 508511 271 5.28 6.88 39
C506 265 5.63 5.72 46 508517 249 5.27 6.88 36

506507 264 5.67 5.72 46 509510 361 4.33 0.49 737
500H 340 4.17 0.21 1619 510511 272 4.35 0.49 555
C507 279 4.40 5.93 47 511512 492 5.03 7.49 66

507508 273 4.67 5.93 46 513512 201 4.38 0.10 2010

• 8502L 299 4.22 0.42 712 514518 199 4.15 0.09 2211
502503 294 4.40 0.42 700 515517 159 4.52 6.28 25
500C 248 4.12 0.12 2067 515575 49 4.45 6.28 8
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• Table F-1
100-year, 6-hour Storm Results

Existing Condition Existing Condition
In HEC-1 Run Order In Numerical Order by Operation Type

HEC-1 Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit
10 Discharge to Peak Area, in Discharge 10 Discharge to Peak Area, in Discharge

in cfs in hours S9 miles in cfs/sm in cfs in hours S9 miles in cfs/sm
C503 395 4.35 0.54 731 517518 423 4.55 7.60 56

503508 356 4.90 0.54 659 518519 455 4.68 7.69 59
5001 644 4.17 0.41 1571 520576 817 5.17 8.28 99
C508 528 4.52 6.88 77 521522 175 4.35 0.10 1750
0508L 277 4.52 6.88 40 524526 871 4.72 0.65 1340
0508R 251 4.52 6.88 36 525526 943 4.72 1.10 857
508517 249 5.27 6.88 36 526527 1562 4.93 1.88 831
8515L 166 4.27 6.28 26 527528 1764 5.02 2.60 678
515517 159 4.52 6.28 25 528529 2180 5.23 3.80 574
500L 292 4.13 0.16 1825 530531 2238 5.47 4.97 450
C517 424 4.50 7.60 56 531532 1687 5.53 5.18 326

517518 423 4.55 7.60 56 531533 523 5.57 5.18 101
500J 204 4.08 0.09 2267 532538 866 5.83 5.18 167

514518 199 4.15 0.09 2211 532580 339 5.68 5.18 65
C518 463 4.48 7.69 60 533579 754 5.60 5.18 146• 518519 455 4.68 7.69 59 534506 239 5.70 5.30 45
500M 228 4.12 0.12 1900 534535 550 5.95 5.30 104
C519 513 4.65 7.81 66 535515 156 6.12 6.09 26
C504 162 4.67 0.26 623 536545 696 6.42 6.52 107

504509 155 5.10 0.26 596 537538 237 4.63 0.91 260
5000 371 4.17 0.23 1613 537517 735 4.55 0.91 808

TEMP1 371 4.17 0.49 757 538540 876 6.43 5.18 169
C509 371 4.17 0.49 757 539555 152 4.58 0.34 447

509510 361 4.33 0.49 737 539517 292 4.38 0.34 859
500E 219 4.10 0.11 1991 540542 1282 5.03 7.28 176
C581 208 6.75 3.92 53 541543 205 6.45 6.15 33

581510 206 6.87 3.92 53 542543 1294 5.07 7.40 175
TEMP2 466 4.28 0.49 951 543545 1311 5.18 13.73 95
C510 466 4.28 0.49 951 545546 1581 5.27 20.47 77

0510L 190 4.28 0.49 388 549550 445 4.22 0.22 2023
0510R 276 4.28 0.49 563 552553 626 5.12 0.57 1098
510511 272 4.35 0.49 555 553554 408 5.20 1.21 337
8508L 277 4.52 6.88 40 553556 365 5.18 1.21 302
508511 271 5.28 6.88 39 554555 148 5.23 1.36 109
500F 647 4.20 0.44 1470 555557 392 4.58 1.88 209
C511 509 4.52 7.49 68 556558 613 5.37 1.36 451

511512 492 5.03 7.49 66 557559 143 4.65 2.18 66
500K 219 4.12 0.10 2190 557565 606 4.73 2.18 278

513512 201 4.38 0.10 2010 558557 347 5.40 1.56 222
500G 349 4.13 0.20 1745 558571 260 5.60 1.56 167

• C512 579 4.95 7.79 74 559560 115 4.67 2.25 51
C520 818 5.10 8.28 99 559561 76 4.70 2.25 34

520576 817 5.17 8.28 99 560561 40 4.70 2.28 18
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• Table F-1
100-year, 6-hour Storm Results

Existing Condition Existing Condition
In HEC-1 Run Order In Numerical Order by Operation Type

HEC-1 Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit
\0 Discharge to Peak Area, in Discharge \0 Discharge to Peak Area, in Discharge

in cfs in hours S9 miles in cfs/sm in cfs in hours S9 miles in cfs/sm
5000 182 4.13 0.10 1820 560566 85 4.80 2.28 37

521522 175 4.35 0.10 1750 561562 128 4.70 2.31 55
500P 201 4.10 0.08 2513 562567 198 4.63 2.41 82
C522 307 4.23 0.18 1706 564570 326 4.27 0.15 2173
C576 875 5.12 8.47 103 565566 655 4.73 2.28 287

576523 874 5.15 8.47 103 566567 760 4.78 2.36 322
500N 228 4.17 0.11 2073 567568 875 4.82 4.88 179
C523 949 4.45 8.58 111 568569 911 4.92 4.99 183
501A 111 4.05 0.04 2775 569570 918 4.97 5.09 180
5018 151 4.12 0.07 2157 571572 311 4.65 2.13 146

CLEAR 1358 4.63 17.00 80 573580 179 5.68 5.18 35
5028 139 4.12 0.05 2780 574541 208 6.10 6.09 34
502C 100 4.15 0.05 2000 574575 680 6.13 6.09 112
503A 458 4.12 0.22 2082 575536 702 6.23 6.36 110

549550 445 4.22 0.22 2023 576523 874 5.15 8.47 103• 503C 278 4.18 0.12 2317 577540 881 4.88 1.25 705
C550L 717 4.20 0.34 2109 578573 232 5.60 5.18 45
5038 171 4.22 0.11 1555 579534 803 5.67 5.18 155
C550 886 4.20 0.45 1969 580535 511 6.08 5.18 99
504A 428 4.22 0.24 1783 581510 206 6.87 3.92 53

•
C:\P\46\QWIN\TABLE-F.WB1: F-1 Page 7 of 7 31-0ct-94



• 14 October 1994

HEC-1 Problem Report:

Problem Description:

RECEIVED 0CT1 9 1994

. ~

The HEC-1 model in question uses JD records, S-Graphs and the Green-Ampt equation.
Two hydrographs are imported into the model using 01 records. The index hydrographs
after the import are populated with zero values. The peak discharge reported by HEC-1 at
the first downstream concentration point below WP581 (C51 0) is unrealistic (refer to the
TEST1.IH 1 sample file). C510 combines operations 509510, 500E and 581510 (361, 219
and 207 cfs, respectively). The total discharge cannot be over 787 cfs, yet HEC-1 reports a
peak discharge of 1297 cfs. The index hydrographs at C51 0 appear to be correct. The
interpolated hydrograph is not. The operation following C510 is a diversion. The results of
the diversion are also unrealistic and do not total 1297 cfs.

Temporary Solution:

I was able to work-around the problem by doing the following (refer to the TEST2.IH1
sample file):

1. I imported the two hydrographs using QI records at the start of the file, and also
wrote them out to a Tape21 file.

• 2.
The two hydrographs were then read back into the input file at the appropriate
locations using the 81 record option. The index hydrographs were then found to be
populated with the original hydrographs from the QI records.

•

3. This still did not solve the problem, although the peak discharge at C51 0 changed
from 1297 cfs to 929 cfs. 1 then renamed the combination records at C509 and
C510 to TEMP1 and TEMP2, respectively, and wrote them out to the Tape21 file. I
then read both hydrographs back in using 81 records. A reasonable peak discharge
was reported and the interpolated hydrograph looked good.

4. I performed a manual calculation of the interpolated hydrograph at C51 0 (refer to the
attached table) and compared it with the HEC-1 results from step 3. The peak
discharge is 321 cfs in both cases. This is a reasonable discharge when the
watershed area at C51 0 is considered. The manual results match the work-around
HEC-1 solution.

Tom Loomis
George V. Sabol Consulting Engineers, Inc.



+1Frum T.os ). FrurrJ 'Tes-r" "
Test2.1H1 Comparison of Index Hydrographs and Calculation of Interpolated Hydrograoh I r II

r-,e
Index Area =2.8 sauare miles Index Area =16 sauare miles TRL i- HEC-1 II

509510 500E WP581 C510 509510 500E WP581 C510 Log-Averaged Output
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )

I 3.47 a a a a a a a a 0 a
I 3.48 a a a a a a a a 0 a

3.50 a a a a a a a a 0 0
I 3.52 0 a a a 0 a 0 a 0 1
I 3.53 a 1 a 1 a a a a 1 2

3.55 a 1 a 1 a 1 a 1 1 4
3.57 a 2 a 2 a 1 a 1 2 6
3.58 a 3 a 3 a 2 0 2 3 9
3.60 a 4 a 4 a 3 a 3 4 14
3.62 a 6 a 6 a 4 a 4 5 21
3.63 0 9 0 9 a 6 a 6 8 29

I 3.65 a 12 a 12 a 8 a 8 11 38
3.67 a 15 a 15 a 10 0 10 14 48
3.68 a 18 a 18 a 12 0 12 16 59
3.70 a 22 a 22 a 14 a 14 20 72
3.72 a 27 a 27 a 18 0 18 25 87
3.73 a 32 0 32 a 21 0 21 29 104
3.75 a 36 a 36 a 24 a 24 33 118
3.77 a 41 0 41 a 26 a 26 37 131

I 3.78 a 44 a 45 a 29 0 29 41 143
3.80 0 48 1 49 a 31 1 32 44 155

I 3.82 a 52 1 53 a 34 1 35 48 167
3.83 a 56 1 57 a 36 1 37 52 180

.3.85 a 60 1 61 a 39 1 40 55 193
3.87 a 64 1 66 a 42 1 43 60 20E
3.88 a 69 2 70 a 45 2 46 63 220

I 3.90 a 73 2 75 a 48 2 50 68 233
3.92 a 77 2 79 a 51 2 53 72 248
3.931 a 82 3 84 a 54 3 56 76 263
3.95 1 86 3 90 a 57 3 60 82 281

I 3.97 2 91 4 96 a 60 4 64 87 303
I

I 3.98 5 96 4 105 1 63 4 68 95 338
4.00 ·12 100 5 116 1 66 5 72 104 398
4.02 23 103 6 132 3 68 6 76 117 483
4.03 37 106 7 150 6 70 7 82 131 574
4.05 53 108 7 168 12 72 7 91 147 655
4.07 68 110 8 186 22 73 8 103 163 713
4.08 82 112 9 202 32 74 9 115 178 752
4.10 95 112 10 217 43 74 10 128 193 783
4.12 106 112 11 230 53 74 11 139 205 804
4.13 118 111 13 241 63 74 13 149 216 824
4.15 128 110 14 252 72 73 14 159 226 840
4.17 137 108 15 261 79 72 15 166 235 857
4.18 147 106 16 269 87 71 16 174 243 873
4.20 155 104 17 276 94 69 17 179 249 887
4.22 164 100 18 281 100 66 18 184 254 896
4.23 171 95 19 286 106 63 19 188 259 903

I 4.25 179 93 20 291 111 62 20 193 264 914

.4.27 185 90 21 296 116 60 21 197 269 921
4.28 190 88 21 300 121 59 21 201 273 926
4.30 195 86 22 303 124 58 22 204 276 92S
4.32 198 84 22 304 127 56 22 206 277 927

test2.qb1 Page 1 14-0ct-94



Test2.1H1 Comparison of Index Hvdroaraphs and Calculation of Interpolated HvdroQraph
HEc-FllIndex Area = 2.8 square miles Index Area = 16 square miles TRL.e 509510 500E WP581 C510 509510 500E WP581 C510 LOQ-AveraQed Output

(2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )
4.33 201 81 23 305 130 54 23 207 278 923
4.35 203 78 24 304 132 52 24 208 278 915
4.37 204 75 24 303 133 50 24 208 277 904
4.38 204 72 25 300 134 48 25 207 274 891
4.40 204 68 25 297 134 46 25 206 272 874
4.42 202 64 26 293 134 43 26 204 269 855
4.43 201 60 27 288 134 41 27 202 264 834
4.45 198 56 28 282 133 38 28 199 259 809
4.47 195 51 29 275 131 35 29 195 253 782
4.48 192 46 30 268 130 31 30 191 247 752
4.50 188 42 31 261 128 29 31 187 241 726
4.52 184 39 32 255 125 27 32 184 235 702
4.53 180 36 33 249 123 25 33 181 230 679
4.55 176 33 35 243 120 23 35 178 225 658
4.57 172 31 36 238 117 22 36 175 221 639
4.58 167 28 37 233 114 20 37 172 216 620
4.60 163 26 39 228 112 19 39 169 212 600
4.62 159 24 40 223 109 18 40 167 208 579
4.63 154 22 42 219 107 16 42 165 204 558
4.65 150 21 43 214 105 15 43 163 200 538
4.67 146 19 45 210 102 14 45 161 197 520
4.68 143 17 47 208 101 13 47 161 195 506
4.70 141 16 50 206 99 12 50 161 194 494.72 139 15 52 206 98 11 52 162 194 484

.73 137 14 55 205 98 10 55 163 193 47A
4.75 136 12 57 206 99 9 57 165 195 464
4.77 136 11 60 207 100 8 60 168 196 464
4.78 136 10 63 210 102 8 63 173 200 454
4.80 137 10 66 213 104 7 66 177 203 437
4.82 138 9 69 216 107 7 69 183 207 429
4.83 140 8 72 220 111 6 72 189 211 421
4.85 143 7 77 227 115 6 77 197 219 416
4.87 145 7 81 233 119 5 81 205 225 412
4.88 148 6 86 240 123 5 86 213 233 408
4.90 151 6 90 247 127 4 90 222 240 406
4.92 154 5 95 254 131 4 95 230 247 404
4.93 156 5 99 260 136 4 99 238 254 400
4.95 159 5 102 266 140 3 102 245 260 396
4.97 161 4 106 271 144 3 106 253 266 391
4.98 164 4 109 277 147 3 109 260 272 387
5.00 166 3 113 282 150 3 113 266 278 385
5.02 167 3 116 287 153 2 116 271 283 382
5.03 169 3 119 291 155 2 119 277 287 381
5.05 170 3 122 295 157 2 122 281 291 380
5.07 171 2 125 299 159 2 125 286 295 379
5.08 172 2 128 302 161 2 128 291 299 378
5.10 173 2 130 305 162 1 130 294 302 376
5.12 174 2 133 308 164 1 133 298 305 375

•.13 174 1 135 311 165 1 135 301 308 374
3.15 175 1 138 314 166 1 138 304 311 373
5.17 175 1 140 316 166 1 140 307 314 373
5.18 175 1 142 318 167 1 142 309 316 371
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I Test2.1H1 Comparison of Index Hydroqraphs and Calculation of Interpolated Hydrograph II
Index Area = 2.8 SQuare miles Index Area =16 square miles TRL HEC-1 11

~e 509510 500E WP581 C510 509510 500E WP581 C510 Log-AveraQed Output
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )

I 5.20 175 1 143 319 167 1 143 311 317 369
i 5.22 175 1 145 321 168 1 145 313 319 368
I 5.23 175 1 146 322 168 1 146 315 320 366I

i 5.25 174 1 148 323 168 1 148 316 321 365I
I 5.27 173 1 149 323 167 0 149 317 321 363

5.28 173 1 150 323 167 0 150 317 321 360
5.30 172 1 150 322 166 0 150 317 321 358
5.32 170 0 151 322 165 0 151 317 321 356
5.33 169 0 152 322 164 0 152 317 321 354
5.35 168 0 152 320 163 0 152 316 319 351
5.37 166 0 152 319 162 0 152 314 318 348
5.38 165 0 153 318 161 0 153 313 317 345
5.40 163 0 153 316 159 0 153 312 315 342
5.42 161 0 153 315 158 0 153 311 314 339
5.43 160 0 153 313 156 0 153 309 312 336
5.45 158 0 153 311 154 0 153 307 310 333

I 5.47 156 0 153 309 152 0 153 305 308 330
! 5.48 153 0 153 306 150 0 153 303 305 327
I

i 5.50 151 0 153 304 148 0 153 301 303 323
II 5.52 149 0 153 302 146 0 153 299 301 320
ii 5.53 146 0 153 299 144 0 153 297 298 317
I 5.55 144 0 153 297 142 0 153 295 296 313
II 5.57 142 0 153 295 139 0 153 292 294 309

1~.58 139 0 153 292 137 0 153 290 291 306
I .60 137 0 153 290 135 a 153 288 289 303
. 5.62 134 0 153 287 132 0 153 285 286 300

II
5.63 132 0 152 284 130 0 152 282 283 297
5.65 129 a 152 281 127 0 152 279 280 294

il 5.67 127 0 152 279 125 0 152 277 278 291
5.68 124 a 152 276 122 0 152 274 275 288
5.70 121 0 152 273 119 0 152 271 272 284

I 5.72 119 0 151 270 117 0 151 268 269 281
I 5.73 116 0 151 267 114 0 151 266 267 277

5.75 114 0 151 265 112 0 151 263 264 274
5.77 111 0 151 262 110 0 151 261 262 271
5.78 109 a 151 260 108 0 151 259 260 268
5.80 107 0 151 258 106 0 151 257 258 266
5.82 105 0 151 256 104 0 151 255 256 263
5.83 103 0 151 254 102 0 151 253 254 261
5.85 101 0 152 253 100 0 152 252 253 259
5.87 99 0 152 251 98 0 152 250 251 257
5.88 97 a 153 250 96 0 153 249 250 255
5.90 94 a 153 248 94 0 153 247 248 253

I 5.92 92 0 154 246 91 0 154 245 246 251I

5.93 90 0 155 245 89 0 155 244 245 249
5.95 87 0 156 243 87 0 156 243 243 247
5.97 85 0 157 242 85 0 157 242 242 246
5.98 83 0 158 241 83 0 158 241 241 244

~.oo 81 a 159 240 81 0 159 240 240 243
~.02 79 0 160 240 79 0 160 239 240 242
6.03 77 0 162 239 77 0 162 239 239 24211

I 6.05 76 0 163 239 75 0 163 238 239 241

I
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Test2.JH1 Comparison of Index Hydro!:traphs and Calculation of Interpolated Hvdro!:traph
HEC-111Index Area =2.8 square miles Index Area =16 square miles TRL

I~e 509510 500E WP581 C510 509510 500E WP581 C510 Loq-Averaged Output
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )

I 6.07 74 0 165 238 73 0 165 238 238 240
6.08 72 0 166 238 72 0 166 238 238 240

I 6.10 70 0 167 238 70 0 167 238 238 239
6.12 69 0 169 238 69 0 169 237 238 239
6.13 67 0 170 237 67 0 170 237 237 239
6.15 66 0 172 237 66 0 172 237 237 238
6.17 64 0 173 237 64 0 173 237 237 238
6.18 63 0 175 237 63 0 175 237 237 238
6.20 61 0 176 238 61 0 176 238 238 238
6.22 60 0 178 238 60 0 178 238 238 238
6.23 59 0 179 238 59 0 179 238 238 238
6.25 58 0 181 239 58 0 181 239 239 239
6.27 56 0 182 239 56 0 182 239 239 239
6.28 55 0 184 239 55 0 184 239 239 239
6.30 53 0 185 239 54 0 185 239 239 239
6.32 52 0 187 239 52 0 187 239 239 238

I 6.33 50 0 188 238 50 0 188 238 238 238

II
6.35 49 0 189 238 49 0 189 238 238 238
6.37 47 0 191 238 47 0 191 238 238 238

II 6.38 45 0 192 238 45 0 192 238 238 237
II 6.40 44 0 194 237 44 0 194 237 237 237
[I 6.42 42 0 195 237 42 0 195 237 237 237

6.43 41 0 196 237 41 0 196 237 237 237
1

.45 39 0 197 237 39 0 197 237 237 237
~.47 38 0 199 237 38 0 199 237 237 237
6.48 37 0 200 237 37 0 200 237 237 236

I 6.50 35 0 201 236 35 0 201 236 236 236
i

I 6.52 34 0 202 236 34 0 202 236 236 236
6.53 33 0 203 235 33 0 203 235 235 235
6.55 32 0 203 235 32 0 203 235 235 235
6.57 30 0 204 235 30 0 204 235 235 235
6.58 29 0 205 234 29 0 205 234 234 234
6.60 28 0 205 234 28 0 205 234 234 234
6.62 27 0 206 233 27 0 206 233 233 233
6.63 26 0 206 232 26 0 206 232 232 232
6.65 25 0 207 232 25 0 207 232 232 232
6.67 25 0 207 232 25 0 207 232 232 232
6.68 24 0 207 231 24 0 207 231 231 231
6.70 24 0 207 231 24 0 207 231 231 231
6.72 23 0 208 231 23 0 208 231 231 231
6.73 22 0 208 230 22 0 208 230 230 230

I 6.75 22 0 208 230 22 0 208 230 230 230

I
6.77 21 0 208 229 21 0 208 229 229 229
6.78 21 0 207 228 21 0 207 228 228 228
6.80 20 0 207 227 20 0 207 227 227 227
6.82 20 0 206 226 20 0 206 226 226 226
6.83 19 0 206 225 19 0 206 225 225 225

I
6.85 18 0 206 224 18 0 206 224 224 224
6.87 18 0 205 223 18 0 205 223 223 223

=.:.88 17 0 205 222 17 0 205 222 222 222
6.90 17 0 204 221 17 0 204 221 221 221

I 6.92 16 0 204 220 16 0 204 220 220 220
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,I Test2.1H1 Comparison of Index Hydrographs and Calculation of Interpolated Hvdroqraph,
Index Area = 2.8 square miles Index Area = 16 square miles TRL HEC-1

I~e 509510 500E WP581 C510 509510 500E WP581 C510 LOQ-Averaqed Output
i! (2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )
il 6.93 15 0 203 219 15 0 203 219 219 219
jl 6.95 15 0 202 217 15 0 202 217 217 217
!l 6.97 14 0 202 216 14 0 202 216 216 216
il 6.98 14 0 201 215 14 0 201 215 215 215
'I 7.00 14 0 200 214 14 0 200 214 214 214
II 7.02 13 0 199 212 13 0 199 212 212 212

II
7.03 13 0 198 211 13 0 198 211 211 211
7.05 13 0 197 210 13 0 197 210 210 210

I 7.07 12 0 196 208 12 0 196 208 208 208I

II 7.08 12 0 195 207 12 0 195 207 207 207
! 7.10 12 0 194 206 12 a 194 206 206 206
II 7.12 12 0 193 204 12 0 193 204 204 204,
i 7.13 12 0 191 203 12 a 191 203 203 203
II 7.15 11 0 190 202 11 a 190 202 202 202
I 7.17 11 0 189 200 11 0 189 200 200 200,
il 7.18 11 0 188 199 11 a 188 199 199 199
:1 7.20 11 0 187 197 11 a 187 197 197 197
II 7.22 11 0 185 196 11 a 185 196 196 196
q 7.23 10 0 184 195 10 0 184 195 195 195
;1 7.25 10 0 183 193 10 a 183 193 193 193,
I 7.27 10 0 182 192 10 0 182 192 192 192~

i 7.28 10 0 181 190 10 0 181 190 190 190
I

7.30 10 0 179 189 10 0 179 189 189 189
_•.32 9 0 178 187 9 0 178 187 187 187

.33 9 0 177 186 9 a 177 186 186 186
7.35 9 0 176 184 9 0 176 184 184 184
7.37 9 0 174 183 9 0 174 183 183 183
7.38 8 0 173 181 8 0 173 181 181 181
7.40 8 0 171 179 8 0 171 179 179 179
7.42 8 0 170 178 8 0 170 178 178 178
7.43 7 0 169 176 7 0 169 176 176 176
7.45 7 0 168 175 7 0 168 175 175 175
7.47 ·7 0 166 173 7 0 166 173 173 173
7.48 7 0 165 172 7 0 165 172 172 172
7.50 6 "0 164 170 6 0 164 170 170 170
7.52 6 0 162 169 6 0 162 169 169 169
7.53 6 0 161 167 6 0 161 167 167 167
7.55 6 0 159 165 6 0 159 165 165 165
7.57 5 0 158 163 5 0 158 163 163 163
7.58 5 0 156 161 5 0 156 161 161 161
7.60 5 0 154 159 5 0 154 159 159 159
7.62 5 0 153 158 5 0 153 158 158 158
7.63 5 0 151 156 5 0 151 156 156 156
7.65 5 0 150 154 5 0 150 154 154 154
7.67 4 0 148 152 4 0 148 152 152 152
7.68 4 0 146 150 4 0 146 150 150 150
7.70 4 0 144 148 4 0 144 148 148 148
7.72 4 0 143 147 4 0 143 147 147 147

~73 4 0 141 145 4 0 141 145 145 145
.75 4 0 139 143 4 0 139 143 143 143

7.77 4 0 138 141 4 0 138 141 141 14111
7.78 4 0 136 140 4 0 136 140 140 140
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Test2.1H1 Comparison of Index HvdroQraphs and Calculation of Interoolated HvdroQraph
Index Area =2.8 square miles Index Area =16 SQuare miles TRL HEC-1

lime
509510 500E WP581 C510 509510 500E WP581 C510 LOQ-Averaqed Output

1) (2) (3) (4) (5) (6) (7) (8) (9) (101 (11 )

7.80 4 a 135 138 4 a 135 138 138 138
7.82 4 a 133 137 4 a 133 137 137 137
7.83 4 a 132 136 4 a 132 136 136 136
7.85 4 a 131 134 4 a 131 134 134 134
7.87 4 a 129 133 4 a 129 133 133 133
7.88 4 a 128 131 4 a 128 131 131 131
7.90 4 a 126 130 4 a 126 130 130 130
7.92 3 0 125 128 3 a 125 128 128 128
7.93 3 0 123 126 3 a 123 126 126 126
7.95 3 0 121 124 3 a 121 124 124 124
7.97 3 0 119 122 3 a 119 122 122 122
7.98 3 0 117 120 3 a 117 120 120 120
8.00 3 a 115 118 3 a 115 118 118 118
8.02 3 0 113 116 3 a 113 116 116 116
8.03 3 a 111 114 3 a 111 114 114 114
8.05 3 0 109 112 3 0 109 112 112 112
8.07 3 0 107 110 3 a 107 110 110 110
8.08 3 0 105 108 3 0 105 108 108 108
8.10 3 0 103 106 3 0 103 106 106 106
8.12 3 01 101 104 3 a 101 104 104 104
8.13 3 0 98 102 3 0 98 102 102 102
8.15 3 0 96 99 3 0 96 99 99 99
8.17 3 0 94 97 3 0 94 97 97 97
8.18 3 0 92 95 3 0 92 95 95 95
8.20 3 0 90 93 3 0 90 93 93 93
8.22 3 a 89 92 3 0 89 92 92 92
8.23 3 0 87 90 3 0 87 90 90 90
8.25 3 0 85 88 3 0 85 88 88 88
8.27 3 0 83 86 3 0 83 86 86 86
8.28 3 0 82 85 3 0 82 85 85 85
8.30 3 0 80 83 3 0 80 83 83 83
8.32 3 0 79 81 3 0 79 81 81 81
8.33 .3 0 77 80 3 0 77 80 80 80
8.35 3 0 76 78 3 0 76 78 78 78
8.37 3 0 74 77 3 0 74 77 77 77
8.38 3 0 73 75 3 0 73 75 75 75
8.40 3 a 71 74 3 0 71 74 74 74
8.42 3 0 70 73 3 0 70 73 73 73
8.43 3 0 69 72 3 0 69 72 72 72
8.45 3 0 68 71 3 0 68 71 71 71
8.47 3 0 67 70 3 0 67 70 70 70
8.48 2 0 66 68 2 0 66 68 68 68
8.50 2 0 65 67 2 0 65 67 67 67
8.52 2 0 64 66 2 0 64 66 66 66
8.53 2 0 63 65 2 0 63 65 65 65
8.55 2 0 61 64 2 0 61 64 64 64
8.57 2 0 60 62 2 0 60 62 62 62
8.58 2 0 59 61 2 0 59 61 61 61
8.60 2 0 58 60 2 0 58 60 60 60

1*8.62 2 a 56 58 2 0 56 58 58 58
8.63 2 0 55 57 2 0 55 57 57 57
8.65 2 0 53 55 2 0 53 55 55 5511
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Test2.1H1 Comparison of Index HydroQraohs and Calculation of Interpolated HydroQraph

,~e
Index Area =2.8 square miles Index Area =16 square miles TRL HEC-1

509510 500E WP581 C510 509510 500E WP581 C510 Loq-Averaqed Output
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11 )

I 8.67 2 0 02 54 2 0 52 54 54 54
8.68 2 0 51 53 2 0 51 53 53 53
8.70 2 0 49 51 2 0 49 51 51 51
8.72 2 0 48 50 2 0 48 50 50 50
8.73 2 0 46 48 2 0 46 48 48 48
8.75 2 0 45 47 2 0 45 47 47 47
8.77 2 0 44 45 2 0 44 45 45 45
8.78 2 0 42 44 2 0 42 44 44 44
8.80 2 0 41 42 2 0 41 42 42 42
8.82 2 0 39 41 2 0 39 41 41 41
8.83 2 0 38 40 2 0 38 40 40 40
8.85 1 0 37 38 1 0 37 38 38 38
8.87 1 0 35 37 1 0 35 37 37 37
8.88 1 0 34 35 1 0 34 35 35 35
8.90 1 0 32 34 1 0 32 34 34 34
8.92 1 0 31 32 1 0 31 32 32 32
8.93 1 0 30 31 1 0 30 31 31 31
8.95 1 0 28 29 1 0 28 29 29 29
8.97 1 0 27 28 1 0 27 28 28 28
8.98 1 0 25 26 1 0 25 26 26 26
9.00 1 0 24 25 1 0 24 25 25 25
9.02 1 0 22 23 1 0 22 23 23 23
9.03 1 0 20 21 1 0 20 21 21 21

~.05 1 0 18 19 1 0 18 19 19 19
.07 1 0 16 17 1 0 16 17 17 17

9.08 1 0 14 15 1 0 14 15 15 15
9.10 1 0 13 14 1 0 13 14 14 14
9.12 1 0 12 13 1 0 12 13 13 13
9.13 1 0 11 12 1 0 11 12 12 12
9.15 1 0 10 11 1 0 10 11 11 11
9.17 0 0 9 9 0 0 9 9 9 9
9.18 0 0 9 9 0 0 9 9 9 9
9.20 0 0 8 9 0 0 8 9 9 9
9.22 0 0 8 8 0 0 8 8 8 8

•
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RECEIVED t/~.R 2 2 199'i

• To:

From:

Subject:

Date:

MEMORANDUM

Ash Patel, Wood, Patel & Associates, Inc. (W&P)
Russ Cruff, Burgess & Niple, Inc.
Geza Kmetty, McLaughlin Kmetty Engineers, Ltd.

G.V. Sabol, GVSCE ~~
Rio Verde (North & South) FIS

21 March 1994

•

•

I reviewed the preliminary hydrology study results that were provided
at our coordination meeting of 22 February 1994. I have used the HEC-l files
that were provided to also evaluate an additional S-graph and various values
of Kn. The rainfall distribution that was used in our evaluation is the FCDMC
6-hour storm as defined in the hydrology manual. The results of our study are
included for your review and consideration.

The S-graph that was used is S-graph 118, Indian Bend Wash, June 1972,
from the S-Graph Study (November 1987). That S-graph was recommended for
consideration for use with alluvial fans and distributed flow situations
(herein called peidmonts) in a technical memorandum to FCDMC dated 31 March
1993 (Attachment A).

A range of Kn was used from a high of 0.055 to a low of 0.015. A value
of 0.055 was used by W&P in its preliminary study. An evaluation of Kn values
was recently performed for the FCDMC (Attachment B), and Kn values from 0.015
to 0.03 are suggested for use with peidmont watersheds.

The results of the GVSCE study results and the W&P study results are
tabulated below for the various unit hydrographs.

Unit nydrograph Peak Discharge, in cfs, at concentration points

15 C 25 C 35C
(1) (2) (3) (4)

Clark 1,027 1,176 1,594
Pbx. Mtn. (Kf.055) 1,098 1, 224 1,715
Phx. Valley Kn=.055) 1,313 1,512 2,198
U8 (Kn=.055) 900 1,007 1, 352
U8 (Kn=. 030) 1,243 1,283 1,693
U8 (Kn=.025) 1,331 1,335 1,765
U8 (Kn=.020) 1,454 1,394 1,817
U8 (Kn=. 015) 1,561 1,450 2,095



•

•

•

A value of K = 0.020 is generally recommended for peidmonts in
Attachment B, and t~e results using S-graph #18 along with Kn = 0.020 are
reasonably similar to the results for the Phoenix Valley S-graph with Kn =
0.055 and to the LP3 Q100 regression results as reported in the W&P summary
sheet.

I suggest that we meet with the FCDMC to discuss these results and to
determine if there is consensus agreement as to the unit hydrograph approach
that should be considered for use in the Rio Verde (North & South) FIS.

It is noted, however, that the results contained herein are only for a
preliminary study using the HEC-1 models that were provided to us by W&P. As
we begin our hydrology study, we will be undertaking more extensive
evaluations on our own, and those evaluations could lead to different
recommendations than have been considered at this time.

In addition to the above, I recommend that we also consider entering
into a discussion with the FCDMC staff as to the other model issues for Rio
Verde, such as, flow splits and channel routing. These may be more critical
than selection of unit hydrograph procedure. I would like to discuss the
modeling concept, in general, for this peidmont with the FCDMC before
embarking on our hydrology study. I suspect that you share my interest in
this regard.

A diskette of the HEC-1 files for our study is included with this
memorandum.

2
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•

Attachment A

RECEIVED MAR 2 2 1994



• To:
From:

Subject:
Date:

TECIINICAL MEMORANDUM

Maricopa County lIydrology Manual Committee .......-& _~ /f # /;?
G.V. Sabol ~~

Rainfall-Runoff data that was submitted by FCDMC, February 1993
31 March 1993

•

•

I received the diskettes of rainfall-runoff data from the District under

Letter of Transmittal dated 22 February 1993. One diskette contains data for

two streamgaging stations on Indian Bend Wash, and records of rainfall for

seven raingages within and surrounding the watersheds. The two streamgages

are located at McKellips and Sweetwater. 1\ summary of that data is shown in

Table 1. Clearly, the data is important and analysis of the data may provide

useful information on unit hydrograph shape (S-graphs) and 011 unit hydrograph

parameters (Lag and Kn). 1I0wever, the analysis of all or part of the data is

a relatively costly process and this needs to be considered as this project

nears completion and there are several issues that have yet to be resolved.

Receiving this data did cause me to reconsider the S-graph data that we

presently have for Indian Bend Wash. In the S-Graph study (1987) there are

three S-graphs for Indian Bend Wash (116, #17 and #18). Those were developed

by the Corps of Engineers from data for three different storms. Watershed and

Lag data for those three S-graphs are shown in Table 4 of the enclosed

S-Graph Kn study, and descriptions of the three storms are shown in Appendix C

of the S-Graph Study (1987). Review of that information leads to several

observa tions:

1. . We presently have available three S-graphs for Indian Bend Wash.

2. The shapes of those S-graphs are significantly different. The only

explanation for the difference in shape is that the rainfall

characteristics (mainly rainfall intensity) play an important role in

S-graph shape. (An observation that we have made in the past.)

3. The Kn values are significantly different. This is probably because

the hydraulic efficiency of runoff is impacted by the storm

characteristics. Below is a brief summary of the storms and Kn values

for each of those three S-graphs:



S-graph Storm Date Type of Rainfall Peak KJl• Discharge

116 Dec 1967 General Storm 2,000 ds 0.071

117 Sept 1970 General Storm 1,120 ds 0.065
with imbedded
Local storm cells

118 June 1912 Local Storm 10,000 cfs 0.028

6.

•

4. S-graph 118 appears to represent the type of storm condition that we

are attempting to perform flood analyses for in Maricopa County.

5. S-graph 118 is nearly identical to the Qll S-graph that was suggested

as a candidate for an alluvial fan S-graph in the Small Watershed s­

Graph study, January 1993.

The Kn for S-graph 118 is 0.028. The Kn for S-graph Qll is 0.024. My

observation of the Albuquerque alluvial fan watershed for which S-graph

Ql1 was derived is that it is hydraulically smoother than the Indian

Bend Wash distributary flow watershed, and this accounts for the

moderate difference in the Kn values. From a hydrologic perspective,

the Kn values for these two S-graphs are very supportive of each other

and are reasonable values.

In conclusion, it is my opinion that S-graph 118 should be considered

for adoption as the recommended alluvial fan S-graph for Maricopa County.

Analysis of the Indian Bend Wash data does not seem to be justified at this

time.

The second diskette contains data for 33 rainfall-runoff events for

Walnut Gulch Watershed 63.011 (3.18 square miles). Again, I'm confident that

the data is of high quality and the results would be informative. However, I

previously have analyzed numerous data sets for several different Walnut Gulch

watersheds, and the results of eight analyses (S-graphs, watershed

• 39-1-2 2



•

•

characteristics, Lag, and KJ are reported in the Small Watershed S-Graph

Study, January 1993, and the enclosed S-Graph Kn Study. Although useful

information may be gained from an analysis of the data, I'~ apprehensive to

recommend a major data analysis at this time. Only marginal improvement to

our exist~ng S-graph and Kn data base may result from such an endeavor .

• 39-1-2
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• • •
TABLE 1

Summary of FCDKC rainfall/runoff data
received in February 1993

Runoff Rainfall, in inches

Indian Bend Date Peak IBW @ IBW @ IBW @ Paradise Sweet- Dreamy Thunder-
Wash Discharge Date McKellips Indian Inter- Valley water Draw bird Average

Streamgages Cfs School Ceptor CC Academy
(2) (3) (4) (5) (6) (7) (8) (9) (l0) (ll) (l2)

(l)

@ McKellips 7-13 Jan 93 3,089 5-8 Jan 93 1.69 2.01 2.32 1.26 1.50 1.61 1.46 1.69

@ Sweetwater 10-11 Jan 93 149 10-13 Jan 93 .87 1.34 .39 1.02 .87 1.14 .87 .93

@ Sweetwater 18-19 Jan 93 384 15-18 Jan 93 1.02 .63 .47 .83 2.09 1.57 1.38 1.14

@ Sweetwater 23 May 92 340 23 May 92 0 .20 .12 .20 .91 .16 .08 .24

@ McKellips 23-29 July 92 3,089 22-24 Jul 92 .91 1. 73 1.02 2.83 1.02 1.93 2.20 1.66

@ Sweetwater 24 July 92 113

l1J McKellips 22 Aug 92 1,308 18-20 Aug 92 .16 0 .20 .08 .28 .16 .24 .16

21-23 Aug 92 .63 1. 69 1.57 .87 .63 .67 1.42 1.07

l1J McKellips 4-11 Dec 92 953 2-5 Dec 92 1.34 1. 93 2.20 1.30 1.02 .94 .94 1.38

8 Dec 92 .79 .87 .94 .91 .87 .75 .86

l1J McKellips 2-17 Sept 90 2,485 1-3 Sept 90 .12 .31 .79 .31 1.34 .57
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INTRODUCTION

The Drainage Design Manual for Maricopa County, Volume 1,

Hydrology (June 1992) contains two S-graphs (the Phoenix Valley and tile

Phoenix Mountain). The manyal states that other S-graphs can be used, and tIle

"selection of S-graph should be made based on a comparison of the watershed of

interest to the watershed{s) used to develop the various S-graphs" p. 5-20. A

procedure is provided in the manual to calculate Lag and this procedure

requires an estimate of Kn. General guidance is provided in the manual for

the selection of Kn, but that guidance is not always satisfactory for the use

of S-graphs in Maricopa County.

Presently, the FCDMC is considering an expanded list of recommended S­

graphs. Those S-graphs may be selected to be representative of tile following

types of watersheds in Maricopa Counly:

1- urban

2. mountain and foothill

J. desert/rangeland

4. all uvial fan• 5. agricul tural.

There is also the need to provide better guidance for the selection of

Kn for the Lag equation. That guidance should correspond to the five types of

S-graphs that are considered for use, as noted above.

•

This report presents a data compilation of watershed cllaracteristics,

measured Lag, and calculated Kn. This compilation represents all known data

(representative of hydrologic conditions in Arizona) that presently exists in

published documents and from readily obtainable files of unpublished data.

The source of this data is generally from the U.S. Bureau of Reclamation

(USBR) and the U.s. Army Corps of Engineers (Corps). A major effort has been

expended over the past 6 years in compiling this data, and it is unlikely that

significant amounts of additional data are available that are not reported,

herein.

The Lag and related Kn data were analyzed and recommendations are
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presented for either (1) selecting Kn based on the data and present data

analyses, or (2) additional analyses of the data to develop improved

guidelines for selecting Kn.

SOURCES OF DATA

Watershed characteristics, Lag, and ~l data were obtained from the

following:

Reference Description

1\ Flood Hydrology Manual, Table 4-6, USBR, 1989.

B Flood Hydrology Manual, 'I'able 4-2, USDR, 1989.

C Flood Hydrology Manual, Table 4-3, USBR, 1989.

D S-Graph study, Table 7, report to FCDMC by G.V. Sabol, November

1987

•
E

F

G

Small Watershed S-Graph study, Table 1, report to FCDMC by

GVSCE, January 1993 .

Small Watershed S-Graph Study, Table 2, report to FCDMC by

GVSCE, January 1993.

Small Watershed S-Graph Study, Table 3, report to FCDMC by

GVSCE, January 1993.

These data sources are believed to represent all available S-graph Lag

and Kn data that are presently available for Arizona hydrologic conditions.

No data are known to exist for agricultural watersheds .

• 5-37-~ 2
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The available watershed characteristics, Lag, and Kn data ar'e grouped

into four watershed categories and the data are presented in tables, as

follows:

Table No.

Watershed Category

Urban

Mountain and Foothill

Desert/Rangeland

Alluvial Fan

Ordered as

per references

1

2

3

4

Ordered in

ascending Kn value

1-1\

2-A

3-1\

4-A

• At the bottom of each column are the maximum, minimum, mean, and sample

standard deviation for the various watershed characteristic, Lag, and Kn data.

• 5-37-4 3
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ANAl~SIS OF Kn DATA

Urban Watersheds - There are 42 complete sets of data and only one incomplete

set for urban watersheds (Tables I and I-A). The Kn values range from a

minimum of 0.0113 to a maximum of 0.1029, with a mean of 0.0313 and sample

standard· deviation of 0.0200.

Using the guidance in the Drainage Design Manual for Maricopa County

(Figure 5.11), the value of Kn for urban watersheds is 0.015. That value for

Kn does not. seem to be supported by the Kn values that are listed in Table 1.

The value of Kn is not correlated to any single independent variable (A, L, S

and RTIMP), see Figures 1 through 4. It is my opinion that it would be

difficult to use the data of Table I to select a Kn value for a watershed that

is not listed in Table 1. Also, it does not seem prudent to use the mean

value of Kn (about 0.030) for urban waterslleds since that value appears to be

too high for use with 100-year flood hydrology.

Some of the data in Table 1 (T9, 810, and 111) look suspicious. Those

Kn values appear unrealistically high. Elimination of those three data sets

• results in a minimum of 0.0113, maximum of 0.0596, mean of 0.0267 and sample

standard deviation of 0.0107. Although this produces a more reasonable Kn
analysis, the result (mean Kn of about 0.027) is still unacceptable.

I suspect that the reason for the broad range of Kn values is because

the data are not representative of floods of the same return period. The data

probably represents floods tllat have return periods in excess of the 100-year

and as low as the 10-year or so. More severe floods will have shorter Lags

and consequently lower values of Kn. Smaller and less intense rainfalls (even

on the same watershed) will produce longer Lags and consequently higher values

of Kn. It is difficult, if not impossible, to draw firm guidelines for

selecting Kn for ungaged urban watersheds from the data shown in Table 1 and

the analyses of the data, as presented.

It is possible that a multiple regression of the data would give a

better indicator of the average value of Kn as a function of the independent

variables (A, L, S, and RTIMP). After such an analysis and inspection of the

• 5- 37 -4 4
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result, it may be necessary to apply a correction factor (less than 1.0) to

judgementally account for the probable fact that some of the data represents

small floods. This may yield a reproducible procedure to calculate reasonable

values of Kn as a function of measurable watershed characteristics for urban

watersheds.

Mountain and Foothill Watersheds - There are 51 complete sets of data for

mountain and foothill watersheds (Tables 2 and 2-A). Regrettably, there are

35 data sets for which watershed characteristics or Lag are not available. I

previously have tried to obtai~ the missing data from the USDR in Denver, but

was unsuccessful. A major effort, and maybe an unfruitful one, would be

required to attempt to extract that data from old US DR project files. I don't

recommend that we attempt to locate the unreported watershed cllaracteristics

and Lag data of Table 2.

The Kn values range from a minimum of 0.0150 to a maximum of 0.3390,

with a mean of 0.0893 and sample standard deviation of 0.0817. The value of

Kn is not correlated to any single independellt variable (A, Land S), see

Figures 5 through 7.

Inspection of Table 2-A indicates that large values of Kn are associated

with watersheds that are north of Arizona (Colorado, Wyoming, Utah, Montana,

Idaho and Oregon). I suspect that the large Kn values may be more

representative of densely vegetated watersheds. We probably should eliminate

data with exceptionally large Kn values from consideration for developing

guidelines for Maricopa County. Table 2-A indicates the data that are not

considered representative of watersheds in Maricopa County.

Elimination of the data as discussed above leaves 53 Kn values and 46

data sets with watershed characteristics. The Kn values of the reduced data

base range from a minimum of 0.0150 to a maximum of 0.0635, with a mean of

0.0461 and sample standard deviation of 0.0099.

Using the guidance in the Drainage Design Manual for Maricopa County

(Figure 5.11), the value of Kn for mountain watersheds is about 0.050, and for

foothill watersheds is about 0.030. Those values seem to agree with the data

• 5-31-4 5



•
presented in Tables 2 and 2-A .

Based on the available data, it is my opinion that the following

guidance could be provided for selecting Kn for mountain and footllill
watersheds:

Description

minimum average maximum

Mountain Watersheds

Desert/Rangeland - There are 18 data sets for desert/rangeland watersheds

(Tables 3 and 3-A). There are only two incomplete data sets. Eight of the

data sets are for Walnut Gulch for which the data should be of good quality.

The remaining data sets are from USBR and Corps sources .

•

•

0.045

0.027

5- 37-f

0.050

0.030

0.055

0.033

Drainage area ia quite rugged, with sharp

ridges and narrow, steep canyons through which

watercourses meander around sharp bends, over

large boulders, and considerable debris

obstruction. The ground cover, excluding small

areas of rock outcrops, includes many trees and

considerable underbrush. No drainage

improvements exist in the area.

Foothill Watersheds

Drainage area is generally rolling, with

rounded ridges and moderate side slopes.

Watercourses meander in fairly straight

channels with some boulders and lodged debris.

Ground cover includes scattered brusll, cactus

and grasses. No drainage improvements exist in

the area.

6
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The three data sets for the Queen Creek tributary have exceptionally

high Kn values. The reason for this is unknown. The Queen Creek Ku data

should be eliminated·from analysis since the Kn values seem unrealistically

high.

An~lysis of the remaining 14 data sets containing Kn values results in a

range of Kn from a minimum of 0.0230 to a maximum of 0.0580, and a mean of

0.0360 with a sample standard deviation of 0.0090.

Analysis of the 8 data sets for Walnut Gulch results in a range of Kn
from a minimum of 0.0230 to a maximum of 0.0385, and a mean of 0.0324 with a

sample standard deviation of 0.0057. It is noted that the minimum value of Kn
(0.0230) is associated ~ith a runoff depth of 0.97 inches (see data in Table 5

of the Small Watershed S-Graph Study, January 1993 by GVSCE), and tllat runoff

depth is the greatest for any of the eight Walnut Gulch data sets.

Guidance for selecting Kn (Figure 5.11 of the Drainage Design Manual for

Maricopa County) indicates that Kn for a desert/rangeland watershed would

normally be selected at about 0.03. That value agrees reasonably well with

• the analyses f rom above.

It is my opinion, mainly baged on tile Walnut Gulch data and from general

hydrologic considerations, that the following general guidance could be

provided for selecting Kn for desert/rangeland watersheds in Arizona:

• 5-37-4 7
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Description

Desert/Rangeland

.020 Desert/rangeland watersheds with defined watercourses,

and/or very sparse vegetation, and/or relatively low

hydraulic roughness of the land surface .

. 025 Desert/rangeland watersheds without defined watercourses,

with average vegetation conditions, and average hydraulic

roughness of the land surface .

. 030 Desert/rangeland watersheds without defined watercourses,

with relatively dense native vegetation, and more severe

than average hydraulic roughness of the land surface.

Alluvial Fan - There are 10 complete sets of data for alluvial fan watersheds

(Tables 4 and 4-A). Seven of these are for "true" alluvial fans in the

Albuquerque area. Notice that the slopes for the Albuquerque alluvial fans

• are fairly steep (177 to 432 feet/mile). The soil of those alluvial fans are

sandy loam and are essentially decomposed granite. The vegetation is mainly

clump grasses and small brush. Very little coarse gravel and cobble is

exposed on the land surface. The land surface would be classified as

relatively hydraulically smooth as compared to many watersheds that are

classified as alluvial fans in Maricopa County (for example the North

Scottsdale area).

The Kn is plotted against A, Land S for all 10 data sets in Figures 11

through 13. No correlation exists between Kn and any of those independent

variables.

Using only the Albuquerque alluvial fan data, the Kn ranges from a
minimum of 0.0209 to a maximum of 0.0741, the mean is 0.0391 witll a sample

standard deviation of 0.0189.

• 5-31-4
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alluvial fans (see data in Table 6 of the Small Watershed S-Graph Study,

January 1993 by GVSCE) results in the following:

I.D. No.

Q12

Q9

Qll

Q6

QI0

Q1

Q8

Kn Runoff Depth

(ascending order) inches

0.0209 0.48

0.0255 0.40

0.0240 0.43

0.0287 0.26

0.0509 0.21

0.0511 0.14

0.0747 0.20

• Notice that, in general, Kn increases with a decrease in runoff depth. This

is as expected, but the large range of Kn is indicative of factors other than

simply runoff depth.

The Indian Bend Wash Kn data has a range from 0.0276 to 0.0714. Since

these are for the same watershed, it is reasonable to conclude that the

difference in Kn is due to rainfall factors and not watershed characteristics.

Descriptions of the three Indian Bend Wash storms are provided in the S-Graph
Report, Appendix C. Notice that the June 1972 storm produced much greater

rainfall over the Indian Bend Wash watershed than either of the other two

storms. It is concluded that the Indian Bend Wash (June 1972) Kn of 0.0276 is

appropriate for 100-year design storm conditions for that watershed. That

value is somewhat lower than the average (0.0391) for the Albuquerque alluvial

fans, but none of the Albuquerque Kn data are representative of storms as

severe as the June 1972 storm. Lower Kn values can be expected for more

severe storms.

• 5-37-4 9
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It is my opinion that a reasonable value of Kn for a "true" alluvial fan

is probably somewhere aroulld 0.02, but I would accept a Kn as low as 0.015 [or

alluvial fans that are exceptionally hydraulically smooth. Watersheds that

are classified as alluvial fans in Maricopa County are often of the

distributed flow type, such as Indian Dend Wash. In those situations, I

suspect ihat the same guidance can be used as is suggested for

desert/rangeland .

• 5-31-4 10
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SUMMARY

For urban watersheds, additional data analyses (such as multiple

regression of the urban watershed characteristics and Kn data) should be

performed ~o attempt to develop guidelines for selecting Kn. The available

data basi presents too large of a range of Kn to provide simple rules for

selecting Kn for urban watersheds. It is suspected that urban watersheds have

large variability in drainage development, land-use, imperviousness, slope,

watershed shape, etc., and this makes it difficult to select the appropriate

Kn. It is also suspected that rainfall characteristics (intensity alld

duration) have a significant impact on Kn. Overall, it is my opinion that the

Clark unit hydrograph should be used whenever possible for urban watersheds.

The Clark unit hydrograph procedure accounts for many of the variables that

are probably producing the large range in reported Kn values.

For mountain and foothill watersheds, some relatively simple guidance is

presented for selecting Kn. That guidance is consistent with the guidance

that is presently provided in the Drainage Design Manual for Maricopa County

(Figure 5.11), but a range is provided that is ± 10 percent of the average

value of Kn. The available data supports the suggested guidelines for the

selection of those Kn values.

For desert/rangeland watersheds, some relatively simple guidance is

presented for selecting Kn. That guidance is generally a little lower than

the guidance that is presently provided in the Drainage Design Manual for

Maricopa County (Figure 5.11). A range of Kn values is recommended witll a

description of watershed conditions that are representative of each suggested

Kn value. The data base supports the recommended Kn values.

For alluvial fan watersheds, two recommendations are made. First, for

the typical distributed flow type of alluvial fans that generally occur in

Maricopa County, the same guidelines can be applied as are recommended for

desert/rangeland watersheds. Second, for "true" alluvial fans, that is active

alluvial fans with poorly defined and highly mobile drainage patterns, a Kn of

0.02 is probably appropriate.

• 5-37-4 11
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For agricultural watersheds, no data exists and therefore it is

difficult to establish 11ighly defensible guidelines for selecting Kn values.

Using the information that was presented in the Buckeye FIS Technical

Memorandum dated 14 January 1992, it is my opinion that the Kn for

agricultural watersheds is about 3 times greater than that for a

desert/r"angeland watershed. Therefore, a Kn in the range of 0.060 to 0.090 or

larger is probably appropriate. It will be difficult to distinguish w11en to

use upper or lower values of Kn and a value of 0.10 may be appropriate for

"typical" agricultural watersheds. This will have to be a judgement decision.

• 5-31-4 12



• • •Table 1
Lag and kn data for Urban watersheds

Water.ohed LocaU01 A L Lea S ATiMP L'Lca Lag I<n

A so. miles) (miles) (miles) ftJmil (%) SA.5 hrs)

1 hemCra wasn aDave Short SI. cnterey P6tl<. CA 14.000 9.50 4.60 85.0 40.0 4.7399 0.60 0.0128

2 en Jose Cr. at Wa1<rnan Mill Ad il1ier. CA 81.300 23.iO 9.10 75.0 35.0 24.9034 2.40 0.0272

3 dway Dll!lin at Raymond Dike A,CA 2.500 3.40 l.iO 100.0 45.0 0.5780 0.30 0.014"2

4 anpton Cr. below Hooper Ave Storm Dll!lin LA,CA 19.500 8.80 4.20 14.6 60.0 9.6729 1.80 0.0292

5 Sallanna Cr. at Samelle Blvd. A,CA 88.600 11.80 5.60 64.0 40.0 8.2600 1.20 0.0207

6 8nlys Bayou ouSt01, TX 88.400 23.30 10.40 4.1 40.0 119.6733 2.10 0.0131

7 ite Oak Bayou ouston, TX 92.000 23.10 12.80 5.0 35.0 132.2321 3.10 0.0186

8 Boneyard Cr. sbn, TX 4.500 2.80 1.30 9.5 37.0 1.1810 0.80 0.0289

9 aller Cr. usbn, TX 4.100 5.20 1.90 48.0 27.0 1.4261 1.00 0.0338

10 Beargrass Cr. ouisville, KY 9.700 5.60 2.SO 6.3 iO.O 5.5777 0.90 0.0180

11 7th Street Sewer ouisville, KY 0.200 0.90 0.30 48.0 93.0 0.0390 0.15 0.0198

12 orthWBSt Trunk ouisville, KY 1.900 3.00 1.10 19.0 SO.O 0.7571 0.40 0.0171

13 outhem Outfall Louisville, KY 6.400 6.40 2.50 13.0 48.0 4.4376 O.iO 0.0153

14 oultlwest Outfall isville, KY 7.500 6.50 2.iO 18.5 33.0 4.0803 0.50 0.0113

15 BellTgrass Cr. ouisville. KY 6.300 4.00 1.80 4.5 20.0 3.3941 1.00 0.0242

16 ripps Aun ellT Falls Church. VA 4.600 4.10 1.90 52.0 28.0 1.0803 0.90 0.0338

17 ripps Aun Falls Church. VA 1.800 2.30 1.00 79.0 25.0 0.2588 0.50 0.0321

18 r Mile Aun exandria. VA 14.400 7.80 3.50 43.0 20.0 4.1632 1.40 0.0313

19 '!tIe Pimmit Aun Ington, VA 2.300 2.20 1.00 77.0 20.0 0.2S07 0.40 0.0260

20 iney Branch lenna. VA 0.300 O.SO 0.20 87.0 30.0 0.0107 0.20 0.0431

21 alker Avenue Dll!lin Salbmae, MD 0.200 1.00 0.40 63.0 33.0 0.0439 0.20 0.0252

igh School Wash uscon. ftZ. 0.950 1.60 0.75 58.0 10.7 0.1576 0.43 0.0334

igh School Wash ucson, ftZ. 0.950 1.60 0.75 58.0 10.7 0.1576 0.30 0.0233

cadia ucson, ftZ. 2.720 3.85 2.25 42.0 13.9 1.3367 0.90 0.0310

dia uscon. ftZ. 2.720 3.85 2.25 42.0 13.9 1.3367 0.75 0.0258

dia. Part 1 - UCS01, ftZ. 2.25 1.3367 0.84 0.02892.720 3.85 42.0 13.9

die., Part 2 ucscn, ftZ. 2.720 3.85 2.25 42.0 13.9 1.3367 0.81 0.0279

'Iroad ucson.ftZ. 2.300 2.30 1.48 48.0 17.0 0.S019 1.10 0.0550

lroad ucson, ftZ. 2.300 2.30 1.48 48.0 17.0 0.S019 0.89 0.0445

lterbury ucson, ftZ. 4.970 6.67 3.87 26.0 3.0 5.0623 3.42 0.0710

ilia DElI Oso buquerque, NM 0.052 0.54 0.27 111.0 16.4 0.0138 0.09 0.Ql78

Ilia DElI Oso buquerque, NM 0.052 0.54 0.27 111.0 16.4 0.0138 0.13 0.0254

cademy Acres buquerque, NM 0.124 0.90 0.53 100.0 16.3 0.0477 0.29 0.0354

cademy Acres buquerque, NM 0.124 0.90 0.53 100.0 16.3 0.0477 0.16 0.0196

ayla Rench buquerque. NM 0.136 0.55 0.23 25.0 9.6 0.0253 0.12 0.0187

116 Ave & Claude CI. Denver, CO 0.260 1.16 0.49 69.0 13.3 0.0884 0.21 0.0224

Ilia llalia Denver. CO 0.120 0.67 0.33 100.0 77.0 0.0221 0.20 0.0327

oncourse 0 Denv.... CO 0.150 0.97 0.43 a a b 0.24 b

ooseCreek Denver, CO 1.340 1.34 0.60 74.0 15.4 0.0935 0.63 0.0596

end Creek Denv.... CO 0.290 0.84 0.21 41.0 24.0 0.0275 0.14 0.0211

end Creek enver. CO 0.290 0.84 0.21 41.0 24.0 0.0275 0.15 0.0226

10 qua Ftia R. lrib. (Sept, 1970) oenix, ftZ. 0.130 0.77 0.:39 16.0 25.0 0.0751 0.96 0.0988

11 oua Mia A. tnb. (Secl. 1970) Phoenix. ftZ. 0.130 0.77 0.:39 16.0 25.0 0.0751 1.00 0.1029

NOT a - unknown Value, b - cannot calculate Mt1XImum 92.000 23.70 12.60 111.0 93.0 132.2321 3.42 0.1029

0.052 0.50 0.20 4.1 3.0 0.0107 0.09 0.0113

11.071 4.57 2.16 51.0 29,1 8.0720 0.81 0.0313

25.179 5.88 2.75 32.3 19.1 27.0547 0.77 0.0200



• •
Table 1-A

Lag and kn Data for Urban Watersheds
(kn values sorted by ascending order)

•
Het...ence and 1.0. No. Watersned Locanon A L Lea S RfiMP L'Lca Lag I<n

E SQ. miles (milesl (miles) (fUmil (%1 S~.5 Ihrs)

D3 f-ioocourse D Denv..., CO 0.150 0.91 0.43 a a b 0.24 b

14 ~outhwestOutfall lLouisville, KY 1.500 6.50 2.10 16.5 33.0 4.0803 O.SO 0.0113

1 34 ~hambraWash above Short St Mooterey Pm. CA 14.000 9.50 4.60 85.0 40.0 4.1399 0.60 0.0126

6 ~ys Bayou Houstoo.TX 88.400 23.30 10.40 4.1 40.0 119.6733 2.10 0.0131

3 35 ~oadwayDrain at Raymond Dike LA.. CA 2.500 3.40 1.10 100.0 45.0 0.5760 0.30 0.0142

13 ~outhemOutfall Louisville. KY 6.400 6.40 2.SO 13.0 48.0 4.4376 0.10 0.0153

12 ~orthwestTrunk Louisville. KY 1.900 3.00 1.10 19.0 SO.O 0.7571 0.40 0.0111

01 ,lIa Del Oso ~buquerque, NM 0.052 0.54 0.27 111.0 16.4 0.0138 0.09 0.0176

10 ~rassCr. ouisv,lIe. KY 9.700 5.60 2.SO 6.3 70.0 5.5m 0.90 0.0180

1 tNhite Oak Bayou /-iouston. TX 92.000 23.10 12.80 5.0 35.0 132.2321 3.10 0.0186

as trayla- Ranch i'tbuquerque. NM 0.136 0.55 0.23 25.0 9.6 0.0253 0.12 0.0187

Q4 ~cad..-nyAcres Albuquerque. NM 0.124 0.90 0.53 100.0 16.3 0.0477 0.16 0.0196

11 ~ 7th Street Sew... Louisville, KY 0.200 0.90 0.30 48.0 93.0 0.0390 0.15 0.0196

5 ~Iomna Cr. at Sawtelle Blvd. LA.• CA 88.600 11.80 5.60 64.0 40.0 8.2600 1.20 0.0207

05 ~and Creek Denver, CO 0.290 0.84 0.21 41.0 24.0 0.0275 0.14 0.0211

01 16 Ave & Qaude Ct Denver, CO 0.260 1.16 0.49 69.0 13.3 0.0664 0.21 0.0224

06 ~and Creek Denver. CO 0.290 0.64 0.21 41.0 24.0 0.0275 0.15 0.0226

T2 ~igh Schad Wash ucson. AZ 0.9SO 1.60 0.75 sa.O 10.1 0.1576 0.30 0.0233

15 ~rassCr. ouisvllle. KY 6.300 4.00 1.60 4.5 20.0 3.3941 1.00 0.0242

21 ~a1k ... Avenue Drain 8aItima-e. MD 0.200 1.00 0.40 63.0 33.0 0.0439 0.20 0.0252

02 f11l1a Del Oso iAlbUQuerque. NM 0.052 0.54 0.27 111.0 16.4 0.0138 0.13 0.0254

T4 Arcadia usccn. AZ 2.720 3.85 2.25 42.0 13.9 1.3381 0.75 0.0258

19 I-ittle Pimmit Run l\r1ington. VA 2.300 2.20 1.00 710 20.0 0.2S07 0.40 0.0280

2 33 ~an Jose Cr. at Wa-kman Mill Rd ~ittier.CA 81.300 23.10 9.10 75.0 35.0 24.9034 2.40 0.0272

T6 ~cadia. Part 2 ucson. AZ 2.120 3.85 2.25 42.0 13.9 1.3387 0.61 0.0219

8 ~eyardCr. Austin, TX 4.500 2.80 1.30 9.5 37.0 1.1810 0.80 0.0289

T5 rvcadia. Part 1 uc:son. AZ 2.120 3.85 2.25 42.0 13.9 1.3387 0.64 0.0289

4 ~omptoo Cr. below Hooper Ave Stam Drain LA. CA 19.500 8.80 4.20 14.6 60.0 9.6729 1.80 0.0292

T3 ~dia ucson. AZ 2.120 3.85 2.25 42.0 13.9 1.3387 0.90 0.0310

16 four Mile Aun ~exandria, VA 14.400 1.80 3.SO 43.0 20.0 4.1632 1.40 0.0313

17 ripps Run Falls Church. VA 1.600 2.30 1.00 79.0 25.0 0.2588 O.SO 0.0321

02 Mila ltalia Denv.... co 0.120 0.61 0.33 100.0 77.0 0.0221 0.20 0.0327

T1 High Schad Wash uscon. AZ 0.9SO 1.60 0.75 sa.O 10.1 0.1576 0.43 0.0334

9 ~aJler Cr. iAustin, TX 4.100 5.20 1.90 48.0 27.0 1.4261 1.00 0.0336

16 ripps Aun rear Falls Church, VA 4.600 4.10 1.90 52.0 28.0 1.0803 0.90 0.0336

03 I\cademy Acres fAJbUquerque, NM 0.124 0.90 0.53 100.0 16.3 0.0477 0.29 0.0354

20 Piney Branch ~enna. VA 0.300 0.50 0.20 61.0 30.0 0.0107 0.20 0.0431

T8 ~lIroad ucson. AZ 2.300 2.30 1.48 48.0 11.0 0.S019 0.89 0.0445

17 RaIlroad ucson, AZ 2.300 2.30 1.48 48.0 17.0 0.5019 1.10 0.05SO

04 Goose Creek Denver. CO 1.340 1.34' 0.60 74.0 15.4 0.0935 0.63 0.0596

19 f.ttartlury ucson. AZ 4.970 6.61 3.67 26.0 3.0 5.0623 3.42 0.0710

10 ~qua Fria R. trib. (Sept. 1910) Phoenix. AZ 0.130 0.77 0.39 16.0 25.0 0.0751 0.96 0.0988

11 ~Qua Fria R. trib. (Seat. 1970) IPhoenix. AZ 0.130 0.77 0.39 16.0 25.0 0.0751 1.00 0.1029

NOTE; a - unknown vl!lJue, b • cannot calculate Maximum 92.000 23.70 12.80 111.0 93.0 132.2321 3.42 0.1029

Minimum 0.052 O.SO 0.20 4.1 3.0 0.0107 0.09 0.0113

"I""" 11.071 4.57 2.16 51.0 29.1 8.0720 0.81 0.0313

Istandard DevIation 25.179 5.66 2.75 32.3 19.1 27.0547 0.77 0.0200



• •Tabl.2
Lag and 1m data for Mountain and Foothill watersheda

•
~erenC9Md J.D. No. Wlllensl1ed 1.Dcallon A L Lea S LoLea llIg kn

8 C D F SQ. miles\ (miles\ (milesl (ft/mil S~ .5 thrs\

1 urgllla~ Alver iii Trinidad, CO 7~2.oo OW.OO 20.00 ISQ.oo 69.7885 8.000 0.0613

2 Wood Alv.. n8lSt MlNIl88lM, WY 194.00 a a a 41.11000 21.500 0.2410

3 ~8uIlFliV'" n8lSt M89I-, WY ll81.oo a a a ll8.:3000 34.000 0.3240

4 ~an Miguel Riv..- 5t Naturita, CO 10B0.00 a a a OOסס.174 34.000 0.23l!O

5 Wncompaghre Aiv.. 5t Delta, CO 1110.00 a a a OOסס.216 38.000 0.2350

6 bryGulch n8lSt Estes Paric, CO 2.10 2.70 1.00 295.00 0.1572 O.llOQ 0.0lI09

7 ~bllGulch n8lSt Estllll PlII1<, CO 3.40 3.30 I.SO 480.00 0.225Q 1.000 O.06n

6 lNath Fk Big ThompSQl River ,,8lSt Glen Hav.... CO 1.30 l.llO 1.30 7OQ.00 0.og26 0.700 0.0665

II 54 ~Intllh Aiver ,,8lSt Neola, UT 161.00 a a a 5Q.0000 32.000 0.3240

10 1s11lth Fk. Payette Riv.. ,,8lSt Garden Vlllley, 10 7N.00 a a a OOסס.123. 30.000 0.2300

11 !MaJheur River "ear Dreway, OR 1110.00 a a a OOסס.114 30.000 0.2420

12 Wei_Alver :Wove Craney cr. near Weis.., 10 1160.00 a a a OOסס.310 37.000 0.2140

13 !Madlsoo RIver ~ear Three Faka, MT 2511.00 a a a OOסס.2060 SO.OOO 0.1550

14 ~IalinRlvw 1st Logan, MT 1796.00 a a a OOסס.443 38.000 O.lllllO

15 ~urtaceCr. 1st Cedaredge, CO . 43.00 a a a 11.:3000 11.300 0.1950

18 ~l1Ith Piney Cr. III Willow Parle, WY 26.90 a a a 3.8000 10.500 0.2600

17 ~neyCr. III K9lIITlay, WY 106.00 a a a OOסס.29 18.500 0.2OllO

18 ~Cr. n8lSt CAdar CUy, UT 112.00 16.SO 7.10 310.00 8.6537 2.400 0.04<Ill

III ~svi.. Riv" n8lSt Hlllch, UT 260.00 29.00 14.00 100.00 4O.llOOO 5.100 0.0480

20 ~9Vi"Rlvw n ..... KIngston. UT 1110.00 82.00 40.00 49.00 488.5714 11.000 0.0409

21 Centerville Cr. near Centerville, UT 3.90 a 5 a 0.4000 2.400 0.1240

22 Psrriah Cr. n..... Centerville, UT 2.00 a a a 0.3000 2.200 0.1260

23 Raids Alv..- near Hermoaa, CO 6ll.4O a • a 12.5000 15.500 0.2590

24 PexC1"88 R1v.. nll!lt McPll.., CO 7113.00 a a a OOסס.193 11.000 0.0610

25 os Pinos Fiver " ..... Bayfield, CO 264.00 a a a OOסס.35 26.500 0.33llO

1 IsestRiver "t Aoosevelt,AZ 4341.00 145.00 60.00 47.00 1:2611.0254 16.000 0.0407

2 IvwdeRiver below Jerome, AZ 311lO.oo 110.00 47.00 48.40 158.11821 12.000 0.0371

3 [Tonto Crook bbova Gun Cr., AZ 678.00 41.00 16.SO 104.00 ee.l458 e.5OO 0.0508

4 ~gua Fria A. near May.., lIZ 5QO.00 42.00 14.00 87.10 113.0040 5.400 0.0430

21 ~ua Fria A. (Dec.• 1987) IuAvondale, AZ 718.00 81.00 27.20 ll8.90 100.8891 10.680 0.0549

22 ~gua Fria A. (Sept., 1117O) "t Avondale, AZ 718.00 81.00 27.20 Cl8.90 100.8891 7.800 0.0401

5 45 ~Gabri"Riv.. i.t San Gabriel Dam, CA 162.00 23.20 11.60 350.00 14.3851 3.300 0.0481

oW ~Gabri"River "I San Gabriel Dam No. I, CA 162.00 23.20 11.60 350.00 14.3851 5 b

6 47 ~eat Fa1c San Gabriel River Itt Cogswllli Dam, CA 40.40 9.30 4.20 450.00 1.8413 1.800 0.0488

48 r,v....t Fa1< San Gabriel Alv... at CogswllIl Dam (No.2), CA 40.40 11.40 3.90 400.00 2.2230 5 b

48 Wast Fa1< San Gabriel Aiv.. ~ Cogswell Dam (No.2). CA 40.40 11.40 3.llO 400.00 2.2230 a b

311 IsMta Anita Crook (general starn) "t Santa Anita Dam, CA 10.80 5.10 2.10 898.00 0.3574 a b

40 ~taAnita Crook (local starn) 5t Santa Anita Dam, CA 10.80 5.10 2.10 898.00 0.3574 a b

7 38 !santa Anita Crook at Santa Anita Dam, CA 10.80 5.80 2.SO 8llO.00 0.5520 1.100 0.0530

8 30 ~ Dimas Creek 5t San Dimas Dam. CA 18.20 8.60 4.80 440.00 1.9679 1.500 0.0448

II 31 l:atalWaa/1 5t Eaton Wash Dam, CA II.SO 7.30 4.40 600.00 1.3113 1.300 0.0451

10 San Antonio Crook ..... Claremont, CA t8.90 5.00 3.00 1017.00 0.5550 1.200 O.05n

11 38 lsanta CIata Aiv.. " ..... Saugus, CA 355.00 38.00 15.80 140.00 48.0724 5.800 0.0494

12 26 ITomecula Creek "-t P&Jba Canyoo, CA lCl8.00 28.00 11.30 lSO.00 23.9887 3.700 0.0425

13 27 ~ta P.larganta Aiv.. nll4l' Fallbrook, CA 845.00 48.00 22.00 105.00 118.7811 7.300 0.0All0

~ Is"" Jose Crook A .. .. a .. b .. b

NOTE: a· unknown, b - cannot calculate



• •
Table 2 (cont.)

Lag and kn data for Mountain and Foothill watersheds

•
~eternnc8 and 1.0. No. Watl!l'llhed Locabal A L Lea S L*Lea Lag kn

B C 0 F SQ. milee\ (miI8ll\ (mil8ll) (!lImi) SA.S (hi'll)

14 26 Santa Marganta Aivlll' al Y:sidaa, CA 740.00 61.20 34.30 85.00 227.6859 9.500 0.0464

15 43 Uve oak Cr8lllc al Uve oak Dam, CA 2.30 2.90 I.SO 700.00 0.16« 0.800 0.0611

16 29 ujunga Cr8llIc bl Big Tujunga Dam, CA 81.40 15.10 7.30 290.00 6.4729 2.500 0.0473

17 25 Murrieta Cr8llIc bl Temecula, CA 220.00 27.20 10.30 95.00 26.7.c38 4.000 0.0429

18 os Angel8ll Rivlll' bl Sepulveda Dam, CA 152.00 19.00 9.00 145.00 14.2008 3.500 0.0491

19 Pacc:ima Wash bl Pacc:ima Dam, CA 27.80 15.00 8.00 315.00 1l.7812 2.400 0.0447

20 32 /Easl Fullllrtal Cr8llIc Ial Fullllrtal Dam, CA 3.10 3.20 1.70 140.00 0.45ll8 O.eoo 0.0310

21 33 Isan Jose Cr8llIc lsI Wcr1<man Mill Ad.. CA 81.30 23.70 9.10 75.00 24.0034 2.400 0.Q272

22 Isan Vincente Creek lsI Foatlll', CA 75.00 a a a 12.8000 3.200 0.05:l0

23 jsan Diego Rivlll' "llllI'Sanlee, CA 300.00 a a a !l5.4000 9.200 0.0780

24 peep Creek "llllI' H8lIpeia, CA 137.00 a a a 28.1000 2.800 0.0360

25 ISiII Williams RNllI' 1st Plan91, lIZ 4730.00 a a a 1478.0000 16.200 0.0560

27 !san Francisco Rlvlll' ~ Jet with Blue River, lIZ 2000.00 130.00 74.00 32.00 1700.5918 20.800 0.04ll9

26 Blue Rivlll' ~lItII' Clillal, lIZ 700.00 n.oo 37.00 85.00 353.3750 10.300 0.0428

32 flalEllW Creek ~llllI'Cameo,CO 604.00 a a a 89.0000 7.900 0.0690

33 ~ileRlvlll' nlllll' Wa13al, UT 4020.00 a a a 1473.0000 15.700 0.0540

34 !Perla Rivlll' bl L_ FtlITY. lIZ 1570.00 a a a 296.0000 10.200 0.0600

35 IN_Rivlll' bt Rock Springs, lIZ 67.30 20.20 9.70 141.40 t6.4778 3.100 O.04tl

36 ~_Riv..
.

bIN_River, lIZ 85.70 23.20 13.60 145.00 28.2025 3.700 0.0411

37 2 ~_ Aiv.. (Sept, 1970) bt Sell Road nlltll' Phoenix, lIZ 187.00 47.60 20.70 83.40 107.8932 5.300 0.0349

1 "'_ Rver (Dec., 11167) "t Bell Rosd nlllll' Pt1oernx, AZ 187.00 47.60 20.70 83.40 t07.8932 6.850 0.0575

12 ~_ River (Dec., 1967) h... Rock Springs. lIZ 67.30 20.20 9.70 141.00 16.5011 2.590 0.0343

13 ~_ River (Sept, 1970) hlllll' Rock Springs, lIZ 67.30 20.20 9.70 141.40 16.4778 2.500 0.0332

14 IN- Rivlll' (Dec., 1967) Iat N_ River, lIZ 85.70 28.20 12.40 121.60 29.4616 4.250 0.0452

15 IN- Av.. (Sept, 1970) Ial N_ River, lIZ 85.70 28.20 12.40 121.60 29.4616 2.720 0.0269

19 IN- River (Dec., 1967) "8011' Glendale, lIZ 323.00 55.SO 20.60 73.60 133.2866 10.5QO 0.0635

20 ~_ River (Sept. 1970) "lIlII' Glendale, lIZ 323.00 55.SO 20.60 73.60 133.2llee 6.900 0.0414

5 ~ve Cr8llIc (Dec., 1967) jpt,oenix. lIZ 70.00 28.00 11.80 75.90 35.2155 4.990 0.0496

6 leave Creek (Sept, 1970) !PhOWlill, lIZ 70.00 28.00 11.60 75.90 35.2155 5.B60 0.0584

50 VllI'dugo Wash (LACOA) leA 26.60 11.40 5.70 310.00 3.6906 0.640 0.01 SO

52 ~imas RlV8I' Iml Farmington, NM 1360.00 106.30 55.20 72.40 689.0092 12.900 0.0414

53 Buckhorn Cr8llIc ~lItII' Masalville, CO 6.90 6.40 3.40 312.00 1.2319 1.000 0.0355

Y2 Weet ForI< Dry Cheyenne Creek f,yy 0.69 1.93 0.88 240.00 0.1096 0.910 0.0611

Y3 Weet ForI< Dry Cheyenne Cmek Trfb. f,yy 1.85 2.39 1.27 358.00 0.1009 1.000 0.0616

Y4 Weet ForI< Dry Cheyenne Cmek Trib. f,yy 1.85 2.39 1.27 358.00 0.1009 0.790 0.0606

yg Medicfne Sow RIver ~ 3.01 3.79 1.92 550.00 0.3103 0.690 0.0534

42 Santa Barbara (Mission Creek) bl Los Olivos SIrMI, CA 7.70 a a a b a 0.0500

51 rinity River ~llllI' Louia1on, CA a a a a b a b

41 San D1eguilo River leA a a a a b a b

37 Cdma Cr8llIc Basin ~A a a a a b a b

NOTE: a· unknown, b • cannot calculale r,laxrmum 4730.00 145.00 74.00 1017.00 2060.00 SO.OOO 0.3390

!Minimum 0.00 1.90 0.88 32.00 0.09 0.000 0.01 SO

lMean 542.n 31.55 14.5e 264.81 178.50 9.920 0.0693

!standard DtMaUon 956.60 32.81 15.75 243.35 396.21 11.178 0.0617



• •Table 2-A
Lag and kn data for Mountain and Foothill walenheds

(kn values sorted by ascendIng order)

•
lFleterence and I. . No. Walershed LocaUa> A L Lea S L"Lea Lag kn

B C 0 F ~sa. mil...l Imll...l Imil"") (ll/mll S-.5 Ihrsl

48 rN""t Fori< san Gabnel River ~I Cogswell Dam (No.2). CA 40.40 11.40 3.90 400.00 2.2230 a b

39 ~antaAnita Creek (general slam) ~I Santa Anita Dam. CA 10.00 5.\0 2.\0 898.00 0.3574 a b

« ~an Gabriel Rlvw bl San Gabriel Dam No.1. CA 1112.00 23.20 11.00 350.00 14.:385\ a b

48 ~est Fori< San Gabriel Rivw bICogswelIDam(No.2).CA 40.40 11.40 3.90 400.00 2.2230 a b

40 ~antaAnita Creek (local starn) ~I Santa Anita Dam. CA \0.80 5.\0 2.\0 898.00 0.3574 a b

5\ rinltyRlvw I-tesr Loulstcn. CA a a a a b a b

41 ~lII1 Dieguito AI". ieI'. a a a a b a b

37 f'clma Creek Basin ieI'. a a a a b a b

49 l3an Jose Creek ieI'. a a a a b a b

50 ~erdugoWash (LACDA) ieI'. 2tl.00 \1.40 5.10 310.00 3.e9Oll O.ll4O 0.0150

21 33 l3an Jose Creek Io.t Worl<man Mill Rd., CA 81.30 23.10 9.10 75.00 24.9034 2.400 0.0272

15 ~ew River (Sept., 1010) loti New Rivw. AZ 85.10 215.20 12.40 121.00 29.4el II 2.720 0.0289

20 32 ~asl FtIl1erta> Creek Io.t FtIl1erten Dam. CA 3.10 3.20 1.10 \40.00 0.45Q8 O.llOO 0.0310

13 ~ew Rivw (Sept.. 1910) ~_ Rock Spring•• AZ 117.30 20.20 9.10 14\.40 111.4778 2.500 0.0332

12 ~ew Rlvw (Dec., 1987) hesr Rock Springs. AZ 117.30 20.20 0.10 141.00 111.5011 2.590 0.0343

37 2 New RIver (Sept., 1910) Iott Bell Road nesr Phoenix, AZ 187.00 47.00 20.10 83.40 107.8932 5.380 0.0349

53 ~ckhcmCreek h_ Masonville. CO 11.90 11.40 3.40 312.00 1.23\9 1.000 0.0355

24 peep Creek resr Hesperia, CA \37.00 a a a 26.1000 2.800 0.03ll0

2 ~erdeRivW ~e1aw Jerane, AZ 3190.00 110.00 47.00 4e.4O 758.9821 12.000 0.0371

22 ~gua Fria A. (Sept.. 1010) "-I Avondale, AZ 718.00 111.00 27.20 68.90 109.889\ 7.800 0.0401

1 ~a1tAlvw bot Roosevelt,AZ 4341.00 145.00 1lO.00 47.00 1289.0254 \11.000 0.0407

20 ~evt.. Alvw h- Klngstcn. UT \110.00 82.00 40.00 49.00 4e8.5714 11.000 0.0409

35 New River bt Rock Springs. AZ 117.30 20.20 9.10 141.40 111.4778 3.100 0.0411

:36 ~_Riv" loti New RIver. AZ 85.10 23.20 13.00 145.00 215.2025 3.100 0.0411

20 ~ew RIv.. (Sept., 1910) I-tesr Glendale, A1. 323.00 55.50 20.00 73.eel 133.2ellll 11.900 0.0414

52 I'nimaa Alvw 1st Fatmingtor1. NM 1:360.00 lDe.3O 55.20 72.40 689.ecl92 12.900 0.0414

12 28 .-necula Creek Io.t Pauba Canya>. CA 168.00 215.00 11.30 150.00 23.9887 3.100 0.0425

28 l3ueAlv.. r- Oilton. AZ 790.00 77.00 37.00 115.oo 353.3750 10.300 0.0426

17 25 \'.lumeta Creek bot Twnecula. CA 220.00 27.20 10.30 95.00 28.7438 4.000 0.0429

4 I'gua Fria R. r_May•• AZ 590.00 42.00 14.00 87.10 83.0040 5.400 0.0430

8 30 I>an DImas Creek 10.1 San DImas Dam. CA 111.20 8.eel 4.80 440.00 1.9879 1.500 0.0448

19 Pacclma Wash Iott Pacoima Dam. CA 27.80 15.00 8.00 315.00 1l.71112 2.400 0.0447

18 ~osI Cr. hesr Cedar Oty. UT 92.00 18.50 7.\0 310.00 11.6537 2.400 0.0449

9 31 ~tcnWash bt Eaten Wash Dam. CA 9.50 7.30 4.40 llOO.oo 1.3113 \.300 0.0451

14 ~ew RIver (OtIC.• 1987) "-INewRiv•• AZ 85.10 26.20 12.40 12\.00 29.4e18 4.250 0.0452

5 45 I>an Gabriel River Iott San Gabriel Dam. CA 1112.00 23.20 11.00 350.00 14.:385\ 3.300 0.048\

14 2tl ~ta Margarita RIver ftt Ysidora. CA 740.00 81.20 34.30 85.00 227.6859 9.500 0.04ll4

27 I3an FrDnciseo River bt Jet. with Blue AIvl!r. AZ 2000.00 130.00 74.00 32.00 1100.5918 2O.llOO 0.ll469

Ie 29 ujunga Creek bl Big Tujunga Dam. CA 81.40 15.10 7.30 290.00 15.4729 2.500 0.0473

19 ~evl.Rivw hesr Hatch, ur 200.00 2ll.oo 14.00 100.00 OOסס.40 5.100 0.0400

II 47 ~9St Fa!< San Gabriel Rivw bt Cogswell Dam, CA 40.40 9.30 4.20 450.00 1.8413 l.llOO 0.0468

13 27 banta Margarita RIver I-tesr Fl!llibrook. CA ll45.oo 48.00 22.00 105.00 98.71111 7.300 0.0490

18 os Angeles Rivw Io.t SepulVeda Dam. CA 152.00 19.00 9.00 145.00 14.2008 3.500 0.0491

11 3ll ~anta Clara River I-tesr Saugus. CA 355.00 38.00 15.00 140.00 48.0724 5.llOO 0.0494

5 ~ Creek (Dec.• 1987) ""'oem". AZ.
70.00 :18.00 11.80 75.00 35.2155 4.990 0.0498

42 Banta Bartlara IMlllllia> Creek) lat Los Olivos Slreel CA 7.70 " a a b a 0.0500

NOTE a· unknown. tl - cannot cmeulale



• •Table 2·A (cont.)
Lag and kn data for Mountain and Foothlllwateraheda
(kn veluM sorted by aacendlng order)

•
Reference end 1.0. No. Watershed L.ocabal II L Lea S L·Lea LAg kn

B C 0 F so. milesl (milesl (miles) (It/mil S-.5 (hral

3 ootoer- i5bove Gun Cr., lIZ 678.00 41.00 16.50 104.1lO 68.1~ 6.500 0.0508

22 SIII1 Vincente Creek ~Foet., CA 75.00 a

_ _
12.aooo 3.200 0.0530

7 38 Senta Anita Cleek "I Senta Anita Dam. CA 10.80 5.80 2.50 6llO.00 0.5520 1.100 0.0530

YV ~edicine Bow River fNy 3.01 3.711 1.92 550.00 0.3103 0.800 0.0534

33 WhileRiv.. near W_laal, UT ~2O.00

_
a

_
OOסס.1473 15.700 0.0540

21 Agua Fri_ R. (Dec•• 1987) ~ AValdal.. AZ 718.00 61.00 21.20 68.00 100.8891 10.680 0.054D

25 18i11 Williams Alv. !at Pllll1l1t, AZ 4730.00 a a

_
OOסס.1416 115.200 0.0560

1 ~_ Alv. (Dec., 1987) 1st Bell Rolld near Phoenix, AZ 187.00 41.1lO 20.10 83.~ 101.8932 8.850 0.0515

10 !san Anlalia Creek "ear aaremall, CA 115.00 5.00 3.00 1017.00 0.5550 1.200 O.05n

15 ~ve Creek (Sept, 1910) lPhC*1ix. AZ 10.00 26.00 11.80 75.00 35.2155 5.880 0.0584

34 baria Alv. 1st L_ F9rrt, AZ 1510.00 a a

_
2Il6.oooo 10.200 O.oeoo

Y4 W.t For\( Ofy Cheyenne Cleek Trib. ~ 1.85 2.3D 1.27 358.00 0.1600 0.7llO 0.0ll08

24 Paa.sRiv. ~ear McPhee, CO N3.00 a a a OOסס.1113 9.000 0.0810

15 43 ~.... OakCleek 1st u.". Oak Dam, CA 2.30 2.00 1.50 700.00 0.1644 0.800 0.0811

1 Purgatoire Alv. 1st Trinidad, CO 742.00 44.00 20.00 159.00 119.7B85 8.000 0.0813

19 ~_ Alv.. (Dec., 1987) ~ear Glendale. AZ 323.00 55.50 2O.1lO 73.1lO 133.2666 10.SIlO 0.0835

8 "'orlh Ac 81g ThanplIa1 Alv. ~earGlen Haven. CO 1.30 I.110 1.30 709.00 0.0928 0.700 0.0885

1 flabbit Gulch ~ear Est8ll Pant. CO 3.~ 3.30 1.50 480.00 0.2259 1.000 O.08n

32 P,at8IIU Cr8llk near Cameo, CO llO4.00 a a a 119.9000 7.llOQ 0.08ll0

8 pry Gulch near Estes Pari<, CO 2.10 2.10 1.00 295.00 0.1512 O.llOQ 0.08ll9

23 San Diego Alv. rear Santee, CA 380.00 a a a gs.~ 9.200 0.0780

Y2 West For\( Ofy Cheyenne er- f,vy O.Bll 1.93 0.88 240.00 0.1098 0.910 0.0811

Y3 W8lIt For\( Ofy Cheyenne Creek Trib. WY 1.85 2.3D 1.21 356.00 0.1600 1.080 0.0818

21 "',,"torville Cr. "ear Centerville,.UT 3.00 a a a o.~ 2.400 0.12~

22 iParrish Cr. "ear <A1l8rVille, UT 2.00 a

_

• 0.3000 2.200 0.12llO

13 iMadllla1 Alv.. "ear Th.... Fales. MT 2511.00

_
a

_
2OllO.oooo 50.000 0.1550

15 Isurface Cr. 1st Cedaredge, CO 43.00

_ _ _
11.3000 11.300 0.1950

14 !Gallatin Alv.. btLcgan,MT 1795.00 a a • OOסס.443 38.000 0.1960

17 IPtneyCr. 1M Kearney, WY 108.00 a

_
a OOסס.29 18.500 0.2OllO

12 Wei..- Riv. iatlove CrMey Cr. near WlIi..... 10 111lO.00

_ _ _
OOסס.310 37.000 0.21~

5 Uneanp_gh", Alv. . 1M Olllta, CO 1110.00 a

_
a OOסס.2115 38.000 0.2350

10 ~outh Fk. Payette Alv. r.ear Garden Valley, 10 17ll.00

_ _ _
OOסס.123 30.000 0.23llO

4 Isan Miguel Riv... bt Naturita, CO 1080.00

_ _
a OOסס.114 3-4.000 0.2380

2 Wood Aiv. r.ear MlI8leetae. WY 194.00 a a a 41.9000 21.500 0.2410

11 !MaJheur Aiv... near Drewsy, OR 910.00 a a a OOסס.114 30.000 0.2420

23 Raida Riv... near Hermosa, CO 69.40 a a

_
12.5000 15.500 0.2S1lO

18 South Piney Cr. IS! Willow Pari<, WY 28.00 a a

_
3.aooo 10.500 0.2800

3 prey E\JII Alv. near MlI8lll8lae, WY 881.00 a

_ _
88.3000 3-4.000 O.32~

9 54 ~intah Riv... near Neoia, ur 181.00

_ _
a OOסס.59 32.000 0.32~

25 os Pinos Riv... ear Bavtield, CO 284.00 a a

_
OOסס.35 28.500 0.33llO

NOTE: • - unknown, b • ClIlVlot calculate MaxImum ~13O.00 145.00 14.00 1017.00 2080.00 50.000 0.3390

Minimum o.eg 1.00 0.88 32.00 0.09 0.800 0.0150

~""" 542.n 31.55 1".56 264.81 118.59 9.920 0.0893

Istandard Deviaboo 956.60 32.81 15.15 243.35 398.21 11.116 0.0811

lot reprmltitiJe
of hricapi Caut}
Imtd. ud faaUm
ntmhds.



• •Table 3
Lag and kn data for Desert/Range/and watersheds

•
r*1e and 1.0. No.

I
Watershed Location A L Lca S L'*Lca Lag kn

C I 0 II F (sq. miles} (miles) (miles) (ttlmij S" .5 (hrs)

Xl lWainut Gulch 63.004 trombstone. AZ 0.880 2.10 1.040 112.00 0.2064 . 0.470 0.0329

X2 ~a1nut Gulch 63.004 rt"ombstone, AZ 0.880 2.10 1.040 112.00 0.2064 0.550 0.0385

X6 lNainut Gulch 63.011 tT"ombstone. AZ 3.180 4.02 1.780 117.00 0.6615 0.510 0.0230

X7 rvvalnut Gulch 63.015 tT"ombstone, AZ 9.240 4.25 2.500 60.00 1.3717 1.070 0.0385

X8 Walnut Gulch 63.103 tT"ombstone, AZ 0.013 0.22 0.094 195.00 0.0015 0.082 0.0375

X9 Walnut Gulch 63.103 tT"ombstone, AZ 0.013 0.22 0.094 195.00 0.0015 0.075 0.0343

X11 Walnut Gulch 63.111 tT"ombstone. AZ 0.220 0.95 0.480 150.00 0.0372 0.210 0.0282

X12 Walnut Gulch 63.111 Tombstone, AZ 0.220 0.95 0.480 150.00 0.0372 0.200 0.0269

7 Queen Creek Tributary (Dec., 1967) Phoenix.AZ 0.510 1.50 0.750 67.00 0.1374 0.860 0.0703

8 Queen Creek Tributary (Sept, 1970) Phoenix.AZ 0.510 1.50 0.750 87.00 0.1374 0.950 0.0777

9 Queen Creek Tributary (Sept. 1970) Phoenix.AZ 0.510 1.50 0.750 67.00 0.1374 0.790 0.0848

26 Gila River at Conner No.4 Damsite. AZ 2840.000 131.00 71.000 29.00 1727.1523 21.500 0.0487

29 23 Moencopi Wash near Tuba City, AZ 2490.000 84.50 36.300 42.10 472.7399 9.200 0.0341

30 24 Clear Creek near Winslow, AZ 607.000 78.00 46.800 41.00 570.0967 11.200 0.0386

38 4 Skunk Creek (Sept, 1970) near Phoenix, AZ 64.600 17.60 9.900 101.90 17.2608 2.190 0.0285

3 Skunk Creek (Dec.• 1967) near Phoenix. AZ 84.600 17.60 9.900 101.90 17.2608 2.950 0.0364

31 Puerco River near Admana, AZ 2760.000 a a a 1225.0000 15.900 0.0580

55 ~rbuckleCreek and Dam OK a a a a b a b

NOTE; a - unknown value, b - cannot calCUlate Maximum 2840.000 131.00 71.000 195.00 1727.1523 21.500 0.0771

Minimum 0.013 0.22 0.094 29.00 0.0015 0.075 0.0230

Mean 520.140 21.75 11.479 100.49 237.2027 4.042 0.0422

Standard Deviation 1050.622 39.57 21.056 51.S8 504.7440 6.448 0.0161



• •
Table 3-A

Lag and kn data for Desert/Rangeland watersheds
(kn values sorted in ascending order)

•
Reference and 1.0. No. Watershed Location A L Lea S L"Lca Lag kn

C D F (sq. miles) (miles) (miles) (ftlmi) SA .5 (hrs)

55 Arbuckle Creek and Dam OK a a a a b a b
X6 Walnut Gulch 63.011 [Tombstone. AZ 3.180 4.02 1.780 117.00 0.6615 0.510 0.0230

X12 Iwalnut Gulch 63.111 [Tombstone, AZ 0.220 0.95 0.480 150.00 0.0372 0.200 0.0269

Xll r.valnut Guleh 63.111 Tombstone, AZ 0.220 0.95 0.480 150.00 0.0372 0.210 0.0282

38 4 Skunk Creek (Sept., 1970) near Phoenix, AZ 84.600 17.60 9.900 101.90 17.2608 2.190 0.0285

Xl Walnut Gulch 63.004 Tombstone, AZ 0.880 2.10 1.040 112.00 0.2084 0.470 0.0329

29 23 Moencopi Wash near Tuba City, AZ 2490.000 84.50 36.300 42.10 472.7399 9.200 0.0341

X9 Walnut Gulch 63.103 Tombstone, AZ 0.013 0.22 0.094 195.00 0.0015 0.075 0.0343

X7 Walnut Gulch 63.015 [Tombstone, AZ 9.240 4.25 2.500 60.00 1.3717 1.070 0.0365

X8 Walnut Gulch 63.103 [Tombstone, AZ 0.013 0.22 0.094 195.00 0.0015 0.082 0.0375

3 Skunk Creek (Dec., 1967) nearPhoenix,AZ 84.600 17.60 9.900 101.90 17.2608 2.950 0.0384

X2 Walnut Gulch 63.004 [Tombstone. AZ 0.880 2.10 1.040 112.00 0.2084 0.550 0.0385

30 24 Clear Creek near Winslow, AZ 607.000 78.00 46.800 41.00 570.0967 11.200 0.0386

26 Gila River at Conner No. 4 Damsite. AZ 2840.000 131.00 71.000 29.00 1727.1523 21.500 0.0487

31 Puerco River near Admana, AZ 2760.000 a a a 1225.0000 15.900 0.0580

9 Queen Creek Tributary (Sept., 1970) Phoenix, AZ 0.510 1.50 0.750 67.00 0.1374 0.790 0.0646

7 Queen Creek Tributary (Dec., 1967) Phoenix, AZ 0.510 1.50 0.750 67.00 0.1374 0.860 0.0703

8 Queen Creek Tributary (Sept.. 1970) Phoenix. AZ 0.510 1.50 0.750 67.00 0.1374 0.950 0.0777

NOTE: a - unknown value, b - eannot calculate Maximum 2840.000 131.00 71.000 195.00 1727.1523 21.500 0.0777

Minimum 0.013 0.22 0.094 29.00 0.0015 0.075 0.0230

Mean 520.140 21.75 11.479 100.49 237.2027 4.042 0.0422

Standard Deviation 1050.622 39.57 21.056 51.88 504.7440 6.448 0.0161



• •Table 4
Lag and kn data for Alluvial Fan watersheds

•
nd 1.0. No Watershed Location A L Lca 5 L*Lca Lag kn

0 G (sq. miles (miles) (miles) (ftlmi) 5"'.5 (hrs)

a6 La Cueva Arroyo Trib. Albuquerque; NM 0.090 0.76 0.40 432.0 0.0146 0.15 0.0287
a7 La Cueva Arroyo Trlb. Albuquerque. NM 0.090 0.76 0.40 432.0 0.0146 . 0.27 0.0517
a8 La Cueva Arroyo Trib. Albuquerque. NM 0.090 0.76 0.40 432.0 0.0146 0.39 0.0747
a9 Camino Arroyo Trlb. Albuquerque. NM 0.089 0.93 0.40 1n.0 0.0280 0.15 0.0225
a10 Camino Arroyo Trib. Albuquerque. NM 0.089 0.93 0.40 1n.0 0.0280 0.34 0.0509
a11 N. Camino Arroyo Trib. Albuquerque. NM 0.210 2.12 1.05 196.0 0.1590 0.31 0.0240
a12 N. Camino Arroyo Trib. IAlbuquerque. NM 0.210 2.12 1.05 196.0 0.1590 0.27 0.0209

16 ndian Bend Wash (Dec•• 1967) near Scottsdale. AZ 142.000 27.70 13.60 64.2 47.0166 8.02 0.0714
17 ndian Bend Wash (Sept.. 1970) 'near Scottsdale. AZ 142.000 27.70 13.60 64.2 47.0166 7.31 0.0651
18 ndian Bend Wash (June. 1972) Inear Scottsdale. AZ 142.000 27.70 13.60 64.2 47.0166 3.10 0.0276

:Maximum 142.000 27.70 13.60 432.0 47.0166 8.02 0.0747

Minimum 0.089 0.76 0.40 64.2 0.0146 0.15 0.0209

Mean 42.687 9.15 4.49 223.5 14.1468 2.03 0.0437

Standard Deviation 68.533 12.81 6.29 153.6 22.6824 3.10 0.0215



• •
Table 4-A

Lag and kn Data for Alluvial Fan watersheds
(kn values sorted by ascending order)

•
Ref. and 1.0. No Watershed Location A L Lca 5 L*Lca ~g kn

D I G I (sq. miles (miles) (miles) (flImi) 5"'.5 (hrs)
012 N. Camino Arroyo Trib. ~Ibuquerque. NM 0.210 2.12 1.05 196.0 0.1590 0.27 0.0209
09 Camino Arroyo Trib. :Albuquerque. NM 0.089 0.93 0.40 1n.0 0.0280 0.15 0.0225
011 N. Camino Arroyo Trib. Albuquerque. NM 0.210 2.12 1.05 196.0 0.1590 0.31 0.0240

18 Indian Bend Wash (June. 1972) near Scottsdale. AZ 142.000 27.70 13.60 64.2 47.0166 3.10 0.0276
Q6 La Cueva Arroyo Trib. Albuquerque. NM 0.090 0.76 0.40 432.0 0.0146 0.15 0.0287

Q10 ICamino Arroyo Trib. Albuquerque. NM 0.089 0.93 0.40 1n.0 0.0280 0.34 0.0509
07 ILa Cueva Arroyo Trib. Albuquerque. NM 0.090 0.76 0.40 432.0 0.0146 0.27 0.0517

17 Indian Bend Wash (Sept.. 1970) near Scottsdale. AZ 142.000 27.70 13.60 64.2 47.0166 7.31 0.0651

16 ndian Bend Wash (Dec.• 1967) near Scottsdale. AZ 142.000 27.70 13.60 64.2 47.0166 8.02 0.0714
Q8 La Cueva Arroyo Trib. Albuquerque. NM 0.090 0.76 0.40 432.0 0.0146 0.39 0.0747

Maximum 142.000 27.70 13.60 432.0 47.0166 8.02 0.0747

Minimum 0.089 0.76 0.40 64.2 0.0146 0.15 0.0209

Mean 42.687 9.15 4.49 223.5 14.1468 2.03 0.0437

Standard Deviation 68.533 12.81 6.29 153.6 22.6824 3.10 0.0215



*
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• Figure 1

Kn vs. Area
Urban Watersheds
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Figure 2

Kn vs. Length (L)
Urban Watersheds
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• Figure 3

Kn vs. Slope
Urban Watersheds
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• Figure 4

Kn vs. RTIMP
Urban Watersheds
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• Figure 5

Kn vs. Area
Mountain and Foothills Watersheds
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• Figure 6

Kn vs. Length (L)
Mountain and Foothills Watersheds
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• Figure 7

Kn vs. Slope
Mountain and Foothills Watersheds
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• Figure 8

Kn vs. Area
Desert/Rangeland Watersheds
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• Figure 9

Kn vs. Length (L)
Desert/Rangeland Watersheds
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• Figure 10

Kn vs. Slope
Desert/Rangeland Watersheds
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• Figure 11

Kn VS. Area
Alluvial Fan Watersheds
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• Figure 12

Kn vs. Length (L)
Alluvial Fan Watersheds
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• Figure 13

Kn vs. Slope
Alluvial Fan Watersheds
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• To:
From:

Subject:
Date:

MEMORANDUM

Maricopa County Hydrology Manual Committee
G.V. Sabol
Addendum to the S-Graph Kn Study, March 1993
11 May 1993

•

•

The S-Graph K~Study report was reviewed with the committee during a
meeting of 4 May 199~. The effect of rainfall frequency on resultant Kn
values was discussed, especially with regard to urban watersheds (Tables 1 and
1-A). The Committee requested that rainfall data be added to Table 1 for
urban watersheds. Those data are available for the watersheds that were
analyzed in the Unit Hydrograph Study and were reported in the Small Watershed
S-Graph Study, January 1993. Rainfall data are not available for S-graphs
that were compiled from Corps and USBR files.

The rainfall data are obtained from the files of the Unit Ilydrograph
Study (Documentation Manual, Part 3, Books 1 and 2). Those data are enclosed
in Table 5.

For each S-graph, the total storm rainfall depth, rainfall duration,
and maximum rainfall intensity are tabulated. For some of these watersheds
there were multiple recording raingages in the watershed, and in those cases,
the rainfall data that are tabulated are for the "representative" rainfall
that was used in the unit hydrograph reconstitution. The maximum rainfall
intensity is for the incremental time period that is used to report the data,
and this is either 5-, 10-, or 15-minutes.

This memo and Table 5 can be added to the S-Graph Kn Study, ~Iarch 1993,
as an addendum.

5-42-1



•
'rAlJl,E 5

Rainfall data for Urban watersheds

(from Small Watershed S-Graph Study)

S-graph Rainfall Duration ~Iax. Intensity
inches minutes in/hr

Tl 1. 90 220 3.0

T2 1. 83 410 2.8 (3 bursts of rainfall)

T3 1. 45 225 3.4

T4 1.03 120 .96

T5 1.00 60 3.0

T6 1.50 180 3.8

T7 .75 105 2.4 (2 bursts of rainfall)

T8 .95 200 1.3 (4 bursts of rainfall)

T9 1.40 330 .68

Ql .50 25 2.8

Q2 1.12 80 3.2

• Q3 .67 50 1.9

Q4 .57 30 2.4

Q5 .57 45 1.7

Dl .93 35 2.6

D2 .54 40 1.7

D3 1. 97 55 4.3

D4 .76 30 4.7

D5 1. 38 40 4.0

D6 1. 28 45 4.2

• 5-42-1



1***************************************** ************************~**************

* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *• MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *

VERSION 4.0.1E * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 03/18/94 TIME 14:48:26 * * (916) 551-1748 *
* * * *
***************************************** ****************************~**********

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

•
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

1

2
3
4

5

6

7

HEC-1 INPUT

10 1 2 3 4 5 6 7 8 9 10

10 RIO VERDE NORTH FIS
10 TEST RUN USING Kn = 0.055
10 FILE:TESTK1_A.IH1
10 MG
10
IT 5 300
10 5
*DIAGRAM

*

PAGE 1

8 KK 5S
9 KM Sub-Basin 5S

10 KM
11 KM The S-Graph #18 is used for this basin.
12 KM The following parameters are used for this basin:
13 KM L= 2.5 Lea= 1.0 S= 311.4 Kn= .055 LAG= 37.7• 14 KM
15 BA 1.270
16 IN 15
17 KM RAINFALL DEPTH OF 3.40 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
18 KM AN AREAL REDUCTION COEFFICIENT OF .929 WAS USED
19 PB 3.16



20 KM THE FOLLO~ING PC RECORD USED A 6-HOUR RAINFALL ~ITH PATTERN NO. 2.91
21 PC .000 .014 .020 .030 .047 .061 .074 .087 .101 .115
22 PC .131 .147 .170 .217 .299 .470 .672 .800 .871 .914• 23 PC .946 .960 .973 .987 1.000
24 LG 0.16 0.40 6.00 0.24 0.75
25 UI 271 602 823 859 769 674 616 544 490 445
26 UI 401 348 314 282 255 228 206 182 162 144
27 UI 131 122 100 96 81 81 63 58 58 50
28 UI 37 37 37 37 35 13 13 13 13 13
29 UI 13 13 13 13 13 13 13 13 13 0
30 UI 0 0 0 0 0 0 0 0 0 0
31 UI 0 0 0 0 0 0 0 0 0 0

*
32 KK 6R
33 KM ROUTE FLO~ FROM SUBAREA 5S TO SUBAREA 10S OUTLET
34 RS 3 FLO~ -1
35 RC .070 .030 .070 2786 .0126
36 RX 0 1.5 201.5 202.5 207.5 208.5 408.5 410.0
37 RY 100 98.5 98.5 97.5 97.5 98.5 98.5 100

*
38 KK 10S
39 KM Sub-Basin 10S
40 KM

41 KM The S-Graph #18 is used for this basin.
42 KM The foLLowing parameters are used for this basin:
43 KM L= 2.1 Lea= 0.8 S= 106.0 Kn= .055 LAG= 39.8• 44 KM
45 BA 0.600
46 LG 0.17 0.39 6.20 0.24 7.34
47 . UI 119 256 359 395 351 310 285 261 227 209
48 UI 189 169 152 138 121 112 101 91 81 73

HEC-1 INPUT PAGE 2

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

49 UI 65 60 56 45 45 37 36 33 26 26'
50 UI 26 19 17 17 17 17 15 6 6 6
51 UI 6 6 6 6 6 6 6 6 6 6
52 UI 6 6 0 0 0 0 0 0 0 0
53 UI 0 0 0 0 0 0 0 0 0 0

*
54 KK 15C
55 KM COMBINE HYOROGRAPHS 6R AND 10S
56 HC 2

*
57 KK 16R
58 KM ROUTE FLO~ FROM CP 15 TO SUBAREA 20 OUTLET
59 RS 10 FLO~ -1
60 RC .080 .030 .080 9104 .0214

• 61 RX 0 1.5 201.5 202.5 207.5 208.5 408.5 410.0
62 RY 100 98.5 98.5 97.5 97.5 98.5 98.5 100

*
63 KK 20S
64 KM Sub-Basin 20S
65 KM



66 KM The S-Graph #18 is used for this basin.
67 KM The following parameters are used for this basin:
68 KM L= 3.7 Lea= 1.2 S= 115.9 Kn= .055 LAG= 56.6

• 69 KM
70 BA 1.170
71 LG 0.16 0.37 5.30 0.29 0.87
72 UI 153 207 444 481 552 515 480 435 414 381
73 UI 365 322 308 285 269 249 228 214 195 189
74 UI 166 158 148 139 131 116 110 101 93 88
75 UI 82 77 74 61 61 58 49 49 49 41
76 UI 36 36 36 36 29 23 23 23 23 23
77 UI 23 23 14 8 8 8 8 8 8 8
78 UI 8 8 8 8 8 8 8 8 8 8
79 UI 8 8 8 8 0 0 0 0 0 0
80 UI 0 0 0 0 0 0 0 0 0 0

*
81 KK 25C
82 KM COMBINE HYDROGRAPHS 16R AND 20S
83 HC 2

*
84 KK 30S
85 KM Sub-Basin 30S
86 KM
87 KM The S-Graph #18 ;s usee for this basin.
88 KM The folLowing parameters are used for this basin:
89 KM L= 4.5 Lea= 2.6 S= 219.2 Kn= .055 LAG= 72.4
90 KM• 91 SA 1.460
92 LG 0.17 0.39 6.20 0.22 2.97
93 UI 149 180 307 438 466 537 530 475 471 428

1 HEC-1 INPUT PAGE 3

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

94 UI 406 392 363 357 318 305 290 276 262 247
95 UI 238 212 208 192 185 177 159 154 148 139
96 UI 131 128 114 113 9<; 98 90 86 86 75
97 UI 75 75 60 60 60 57 48 48 48 48
98 UI 40 35 35 35 35 35 34 22 22 22
99 UI 22 22 22 22 22 22 22 9 8 8

100 UI 8 8 8 8 8 8 8 8 8 8
101 UI 8 8 8 8 8 8 8 8 8 8
102 UI 8 8 8 8 8 0 0 0 0 0
103 UI 0 0 0 0 0 0 0 0 0 0

*
104 KK 35C
105 KM COMBINE HYDROGRAPHS 25C AND 30S
106 HC 2

*
107 ZZ

• SCHEMATIC DIAGRAM OF STREAM NETIIORK

llNE (V) ROUTING (---» DIVERSION OR PUMP FLOII

NO. <.> CONNECTOR «--) RETURN OF DIVERTED OR PUMPED FLOII



8 5S
v
v• 6R

38 10S

54 15C ............
V
V

57 16R

63 20S

81 25C ............

84 30S

104 35C............

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

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

_LOOD
*

HYDROGRAPH PACKAGE (HEC-1) *
>- MAY 1991 *
* VERSION 4.0.1E *
* *
* RUN DATE 03/18/94 TIME 14:48:26 *
* *
*****************************************

RIO VERDE NORTH FIS
TEST RUN USING Kn = 0.055
FILE:TESTK1_A.IH1
MG

***************************************
* *
* U.S. ARMY CORPS OF ENGINEERS ;:

* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 551-1748 *
* *
***************************************

7 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT

•
HYDROGRAPH TIME

NMIN
IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
5
o

0000
300

2 0
0055

19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK



COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 24.92 HOURS• ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 5S 655. 4.25 147. 37. 35. 1.27

ROUTED TO
+ 6R 616. 4.58 147. 37. 35. 1.27
+ 99.21 4.58+. HYDROGRAPH AT

10S 314. 4.25 77. 20. 19. 0.60

2 COMBINED AT
+ 15C 900. 4.50 224. 56. 54. 1.87

ROUTED TO
+ 16R m. 5.33 223. 56. 54. 1.87
+ 99.25 5.33

HYDROGRAPH AT
+ 20S 449. 4.42 130. 33. 32. 1.17

2 COMBINED AT
+ 25C 1007. 5.25 353. 89. 86. 3.04

HYDROGRAPH AT
+ 30S 510. 4.50 179. 46. 44. 1.46

2 COMBINED AT
+ 35C 1352. 5.25 532. 135. 130. 4.50

*** NORMAL END OF HEC-1 ***

•



1***************************************** ***************************************
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *• VERSION 4.0.1E * * 609 SECOND STREET *

* * DAVIS, CALIFORNIA 95616 *
* RUN DATE 03/18/94 TIME 14:48:42 * * (916) 551-1748 *
* * * *
***************************************** ***************************************

x x xxxxxxx xxxxx x
x x x x x xx
x x x x x
xxxxxxx xxxx x xxxxx x
x x x x x
x x x x x x
x x xxxxxxx xxxxx xxx

•
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

1

2

3

4

5

6
7

HEC-1 INPUT

10 1 2 3 4 5 '.' .6 7 8 9 10

10 RIO VERDE NORTH,FIS
10 TEST RUN USING Kn = 0.030
10 FILE:TESTK2_A.IH1
10 MG
10
IT 5 300
10 5
*DIAGRAM

PAGE 1

*

8 KK
9 KM

10 KM
11 KM
12 KM
13 KM

• 14 KM
15 BA
16 IN
17 KM
18 KM
19 PB

5S
Sub-Basin 5S

The S-Graph #18 is used for this basin.
The foLLowing parameters are used for this basin:

L= 2.5 Lea= 1.0 S= 311.4 Kn= .030 LAG= 20.6

1.270
15

RAINFALL DEPTH OF 3.40 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
AN AREAL REDUCTION COEFFICIENT OF .929 WAS USED
3.16





66 UI 323 783 999 881 762 680 579 517 457 388
67 UI 346 295 265 231 199 173 154 138 113 101
68 UI 91 78 65 65 48 42 42 42 30 15

• 69 UI 15 15 15 15 15 15 15 15 15 15
70 UI 0 0 0 0 0 0 0 0 0 0
71 UI 0 0 0 0 0 0 0 0 0 0

*
72 KK 25C
73 KM COMBINE HYDROGRAPHS 16R AND 20S
74 HC 2

*
75 KK 30S
76 KM Sub-Basin 30S
77 KM
78 KM The S-Graph #18 is used for this basin.
79 KM The foLLowing parameters are used for this basin:
80 KM L= 4.5 Lea= 2.6 S= 219.2 Kn= .030 LAG= 39.5
81 KM
82 BA 1.460
83 LG 0.17 0.39 6.20 0.22 2.97
84 UI 293 632 882 963 859 756 694 633 555 511
85 UI 458 409 370 338 292 271 245 220 195 176
86 UI 158 143 135 110 108 88 88 76 64 64
87 UI 64 42 41 41 41 41 30 14 14 14
88 UI 14 14 14 14 14 14 14 14 14 14
89 UI 14 14 0 0 0 0 0 0 0 0
90 UI 0 0 0 0 0 0 0 0 0 0• *

1 HEC-1 INPUT PAGE 3

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

91
92
93

94

KK 35C
KM COMBINE HYDROGRAPHS 25C AND 30S
HC 2

zz

SCHEMATIC DIAGRAM OF STREAM NET~ORK

INPUT
LINE (V) ROUTING

NO. C) CONNECTOR

8 5S
V
V

29 6R

35 10S'.48 15C ............
V
V

51 16R

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLO~



57 20S

•72 25C .

75 30S

91 35C .

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

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

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* MAY 1991 *
* VERSION 4.0.1E *
* *
* RUN DATE 03/18/94 TIME 14:48:42 *
* *
*****************************************

***************************************
* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 551-1748 *
* *
***************************************

•
710

RIO VERDE NORTH FIS
TEST RUN USING Kn =0.030
FILE:TESTK2_A.IH1
MG

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
5
o

0000
300

2 0
0055

19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

0.08 HOURS
24.92 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT



RUNOFF SUMMARY
FLOII IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

e PEAK TIME OF AVERAGE FLOII FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOII PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 5S 914. 4.08 147. 37. 36. 1.27

ROUTED TO
+ 6R 849. 4.42 147. 37. 36. 1.27
+ 99.37 4.42

HYDROGRAPH AT
+ 10S 436. 4.08 78. 20. 19. 0.60

2 COMBINED AT
+ 15C 1243. 4.33 225. 56. 54. 1.87

ROUTED TO
+ 16R 1024. 5.08 224. 56. 54. 1.87
+ 99.39 5.08

HYDROGRAPH AT
+ 20S 661. 4.25 131. 33. 32. 1.17

te 2 COMBINED AT
25C 1283. 5.00 355. 89. 86. 3.04

HYDROGRAPH AT
+ 30S 770. 4.25 183. 46. 44. 1.46

2 COMBINED AT
+ 35C 1693. 5.00 538. 135. 130. 4.50

*** NORMAL END OF HEC-1 ***

•



1***************************************** ***************************************
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS **. MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *

VERSION 4.0.1E * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 03/18/94 TIME 14:49:14 * * (916) 551-1748 *
* * * *
***************************************** ***************************************

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

•
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

1

2

3

4
5

6

7

HEC-1 INPUT

10 1 2 3 4 5 6 7 8 9 10

10 RIO VERDE NORTH FIS
10 TEST RUN USING Kn = 0.025
10 FILE:TESTK3_A.IH1
10 MG
10
IT 5 300
10 5
*DIAGRAM

*

PAGE 1

8 KK 5S
9 KM Sub-Basin 5S

10 KM
11 KM The S-Graph #18 is used for this basin.
12 KM The foLLowing parameters are used for this basin:
13 KM L= 2.5 Lea= 1.0 S= 311.4 Kn= :025 LAG= 17.1

• 14 KM
15 BA 1.270
16 IN 15
17 KM RAINFALL DEPTH OF 3.40 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
18 KM AN AREAL REDUCTION COEFFICIENT OF .929 WAS USED
19 PB 3.16



20 KM THE FOLLOWING PC RECORD USED A 6-HOUR RAINFALL WITH PATTERN NO. 2.91
21 PC .000 .014 .020 .030 .047 .061 .074 .087 .101 .115
22 PC .131 .147 .170 .217 .299 .470 .672 .800 .871 .914

23 PC .946 .960 .973 .987 1.000• 24 LG 0.16 0.40 6.00 0.24 0.75

25 UI 1021 1844 1506 1184 940 724 569 454 346 281

26 UI 212 174 128 103 82 75 29 29 29 29

27 UI 29 29 0 0 0 0 0 0 0 0

28 UI 0 0 0 0 0 0 0 0 0 0

*
29 KK 6R
30 KM ROUTE FLOW FROM SUBAREA 5S TO SUBAREA 10S OUTLET

31 RS 3 FLOW -1
32 RC .070 .030 .070 2786 .0126

33 RX 0 1.5 201.5 202.5 207.5 208.5 408.5 410.0
34 RY 100 98.5 98.5 97.5 97.5 98.5 98.5 100

*
35 KK 10S
36 KM Sub-Basin 10S
37 KM
38 KM The S-Graph #18 is used for this basin.
39 KM The foLLowing parameters are used for this basin:
40 KM L= 2.1 Lea= 0.8 S= 106.0 Kn= .025 LAG= 18.1
41 KM
42 BA 0.600
43 LG 0.17 0.39 6.20 0.24 7.34
44 UI 442 826 697 552 442 349 277 224 174 138

• 45 UI 111 87 70 57 41 37 30 13 13 13
46 UI 13 13 13 0 0 0 0 0 0 0
47 UI 0 0 0 0 0 0 0 0 0 0

*
HEC-1 INPUT PAGE 2

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

48 KK 15C
49 KM COMBINE HYDROGRAPHS 6R AND 10S

50 HC 2

*
51 KK 16R
52 KM ROUTE FLOW FROM CP 15 TO SUBAREA 20 OUTLET
53 RS 10 FLOW -1
54 RC .080 .030 .080 9104 .0214

55 RX 0 1.5 201.5 202.5 207.5 208.5 408.5 410.0

56 RY 100 98.5 98.5 97.5 97.5 98.5 98.5 100

*
57 KK 20S
58 KM Sub-Basin 20S
59 KM

• 60 KM The S-Graph #18 is used for this basin.
61 KM The foLLowing parameters are used for this basin:

62 KM L= 3.7 Lea= 1.2 S= 115.9 Kn= .025 LAG= 25.7

63 KM
64 BA 1.170
65 LG 0.16 0.37 5.30 0.29 0.87



66 UI 445 1060 1132 962 827 688 596 504 432 362

67 UI 313 268 222 190 166 135 115 106 78 78

68 UI 56 50 50 44 18 18 18 18 18 18

• 69 UI 18 18 18 18 0 0 0 0 0 0

70 UI 0 0 0 0 0 0 0 0 0 0

*
71 KK 25C
72 KM COMBINE HYDROGRAPHS 16R AND 20S

73 HC 2

*
74 KK 30S

75 KM Sub-Basin 30S

76 KM
77 KM The S-Graph #18 is used for this basin.

78 KM The following parameters are used for this basin:

79 KM L= 4.5 Lea= 2.6 S= 219.2 Kn= .025 LAG= 32.9

80 KM
81 BA 1.460
82 LG 0.17 0.39 6.20 0.22 2.97

83 UI 371 877 1150 1058 929 827 725 640 570 498

84 UI 438 389 341 301 267 231 203 183 166 134

85 UI 126 106 104 76 76 73 49 49 49 49

86 UI 33 17 17 17 17 17 17 17 17 17

87 UI 17 17 17 0 0 0 0 0 0 0

88 UI 0 0 0 0 0 0 0 0 0 0

*1. HEC-1 INPUT PAGE 3

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

89
90
91

92

KK 35C
KM COMBINE HYDROGRAPHS 25C AND 30S
HC 2

*
ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE

NO.

8

29

35

•
51

(V) ROUTING

(.) CONNECTOR

5S
V

V

6R

10S

15C .
V

V

16R

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW



57

•74

89

20S

25C .

30S

35C .

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

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

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* MAY 1991 *
* VERSION 4.0.1E *
* *
* RUN DATE 03/18/94 TIME 14:49:14 *
* *
*****************************************

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

* *
* u.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 551-1748 *
* *
***************************************

•
7 10

RIO VERDE NORTH FIS
TEST RUN USING Kn =0.025
FILE:TESTK3_A.IH1
MG

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
5

o
0000
300

2 0
0055

19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

0.08 HOURS
24.92 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND



TIME IN HOURS, AREA IN SQUARE MILES

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

• OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 5S 1000. 4.08 147. 37. 35. 1.27

ROUTED TO
+ 6R 923. 4.33 147. 37. 35. 1.27

+ 99.42 4.33

HYDROGRAPH AT
+ 10S 478. 4.08 78. 19. 19. 0.60

2 COMBINED AT
+ 15C 1331. 4.25 225. 56. 54. 1.87

ROUTED TO
+ 16R 1102. 5.00 224. 56. 54. 1.87

+ 99.44 5.00

HYDROGRAPH AT
+ 20S 728. 4.17 131. 33. 32. 1.17

2 COMBINED AT
+ 25C 1335. 4.92 355. 89. 86. 3.04+. HYDROGRAPH AT

30S 860. 4.25 183. 46. 44. 1.46

2 COMBINED AT
+ 35C 1765. 4.92 538. 135. 130. 4.50

*** NORMAL END OF HEC-1 ***

•



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

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *

• MAY 1991 *
VERSION 4.0.1E *

* *
* RUN DATE 03/18/94 TIME 14:48:26 *
* *
*****************************************

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

***************************************
* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 551-1748 *

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

•
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

1

2

3

4

5
6

7

HEC-1 INPUT

10 1 2 3 4 5 6 7 8 9 10

10 RIO VERDE NORTH FIS
10 TEST RUN USING Kn = 0.055
10 FILE:TESTK1_A.IH1
10 MG
10
IT 5 300
10 5
*DIAGRAM

*

PAGE 1

8 KK 5S
9 KM Sub-Basin 5S

10 KM
11 KM The S-Graph #18 is used for this basin.
12 KM The foLLowing parameters are used for this basin:
13 KM L= 2.5 Lea= 1.0 S= 311.4 Kn=.055 LAG= 37.7

• 14 KM
15 BA 1.270
16 IN 15
17 KM RAINFALL DEPTH OF 3.40 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
18 KM AN AREAL REDUCTION COEFFICIENT OF .929 WAS USED
19 PB 3.16



20 KM THE FOLLOWING PC RECORD USED A 6-HOUR RAINFALL WITH PATTERN NO. 2.91
21 PC .000 .014 .020 .030 .047 .061 .074 .087 .101 .115
22 PC .131 .147 .170 .217 .299 .470 .672 .800 .871 .914

• 23 PC .946 .960 .973 .987 1.000
24 LG 0.16 0.40 6.00 0.24 0.75
25 UI 271 602 823 859 769 674 616 544 490 445
26 UI 401 348 314 282 255 228 206 182 162 144
27 UI 131 122 100 96 81 81 63 58 58 50
28 UI 37 37 37 37 35 13 13 13 13 13
29 UI 13 13 13 13 13 13 13 13 13 0
30 UI 0 0 0 0 0 0 0 0 0 0
31 UI 0 0 0 0 0 0 0 0 0 0

*
32 KK 6R
33 KM ROUTE FLOW FROM SUBAREA 5S TO SUBAREA 10S OUTLET
34 RS 3 FLOW -1
35 RC .070 .030 .070 2786 .0126
36 RX 0 1.5 201.5 202.5 207.5 208.5 408.5 410.0
37 RY 100 98.5 98.5 97.5 97.5 98.5 98.5 100

*
38 KK 10S
39 KM Sub-Basin 10S
40 KM
41 KM The S-Graph #18 is used for this basin.
42 KM The foLLowing parameters are used for this basin:
43 KM L= 2.1 Lea= 0.8 S= 106.0 Kn= .055 LAG= 39.8
44 KM• 45 BA 0.600
46 LG 0.17 0.39 6.20 0.24 7.34
47 UI 119 256 359 395 351 310 285 261 227 209
48 UI 189 169 152 138 121 112 101 91 81 73

HEC-1 INPUT PAGE 2

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

49 UI 65 60 56 45 45 37 36 33 26 26
50 UI 26 19 17 17 17 17 15 6 6 6
51 UI 6 6 6 6 6 6 6 6 6 6
52 UI 6 6 0 0 0 0 0 0 0 0
53 UI 0 0 0 0 0 0 0 0 0 0

*
54 KK 15C
55 KM COMBINE HYDROGRAPHS 6R AND 10S
56 HC 2

*
57 KK 16R
58 KM ROUTE FLOW FROM CP 15 TO SUBAREA 20 OUTLET
59 RS 10 FLOW -1
60 RC .080 .030 .080 9104 .0214
61 RX 0 1.5 201.5 202.5 207.5 208.5 408.5 410.0

• 62 RY 100 98.5 98.5 97.5 97.5 98.5 98.5 100

*
63 KK 20S
64 KM Sub-Basin 20S
65 KM



66 KM The S-Graph #18 is used for this basin.

67 KM The following parameters are used for this basin:
68 KM L= 3.7 Lea= 1.2 S= 115.9 Kn= .055 LAG= 56.6

69 KM• 70 SA 1.170
71 LG 0.16 0.37 5.30 0.29 0.87

72 UI 153 207 444 481 552 515 480 435 414 381

73 UI 365 322 308 285 269 249 228 214 195 189

74 UI 166 158 148 139 131 116 110 101 93 88

75 UI 82 77 74 61 61 58 49 49 49 41

76 UI 36 36 36 36 29 23 23 23 23 23

77 UI 23 23 14 8 8 8 8 8 8 8

78 UI 8 8 8 8 8 8 8 8 8 8

79 UI 8 8 8 8 0 0 0 0 0 0

80 UI 0 0 0 0 0 0 0 0 0 0

*
81 KK 25C
82 KM COMBINE HYDROGRAPHS 16R AND 20S

83 HC 2

*
84 KK 30S
85 KM Sub-Basin 30S
86 KM
87 KM The S-Graph #18 is used for this basin.
88 KM The following parameters are used for this basin:
89 KM L= 4.5 Lea= 2.6 S= 219.2 Kn= .055 LAG= 72.4

90 KM• 91 BA 1.460
92 LG 0.17 0.39 6.20 0.22 2.97
93 UI 149 180 307 438 466 537 530 475 471 428

HEC-1 INPUT PAGE 3

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

94 UI 406 392 363 357 318 305 290 276 262 247

95 UI 238 212 208 192 185 177 159 154 148 139

96 UI 131 128 114 113 99 98 90 86 86 75

97 UI 75 75 60 60 60 57 48 48 48 48

98 UI 40 35 35 35 35 35 34 22 22 22

99 UI 22 22 22 22 22 22 22 9 8 8

100 UI 8 8 8 8 8 8 8 8 8 8

101 UI 8 8 8 8 8 8 8 8 8 8

102 UI .8 8 8 8 8 0 0 0 0 0

103 UI 0 0 0 0 0 0 0 0 0 0

*
104 KK 35C
105 KM COMBINE HYDROGRAPHS 25C AND 30S

106 HC 2

*
107 ZZ

• SCHEMATIC DIAGRAM OF STREAM NETWORK

LlNE (V) ROUTING (---» DIVERSION OR PUMP FLOW

NO. C) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW



8 5S
v
v

"32 6R•38 10S

54 15C............
V
v

57 16R

63 20S

81 25C ............

84 30S

104 35C............

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

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

* *
.-LOOD HYDROGRAPH PACKAGE (HEC-1) *

MAY 1991 *
* VERSION 4.0.1E *
* *
* RUN DATE 03/18/94 TIME 14:48:26 *
* *
*****************************************

RIO VERDE NORTH FIS
TEST RUN USING Kn =0.055
FILE:TESTK1_A.IH1
MG

***************************************
* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 551-1748 *

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

7 10 OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT

•
HYDROGRAPH TIME

NMIN
IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
5

o
0000
300

2 0
0055

19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK



COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 24.92 HOURS

• ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 5S 655. 4.25 147. 37. 35. 1.27

ROUTED TO
+ 6R 616. 4.58 147. 37. 35. 1.27
+ 99.21 4.58+. HYDROGRAPH AT

10S 314. 4.25 77. 20. 19. 0.60

2 COMBINED AT
+ 15C 900. 4.50 224. 56. 54. 1.87

ROUTED TO
+ 16R 773. 5.33 223. 56. 54. 1.87
+ 99.25 5.33

HYDROGRAPH AT
+ 20S 449. 4.42 130. 33. 32. 1.17

2 COMBINED AT
+ 25C 1007. 5.25 353. 89. 86. 3.04

HYDROGRAPH AT
+ 30S 510. 4.50 179. 46. 44. 1.46

2 COMBINED AT
+ 35C 1352. 5.25 532. 135. 130. 4.50

*** NORMAL END OF HEC-1 ***

•



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

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) **. MAY 1991 *

VERSION 4.0.1E *
* *
* RUN DATE 03/18/94 TIME 14:49:33 *
* *
*****************************************

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

***************************************
* *
* U.s. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 551-1748 *

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

•
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

1

2

3

4

5
6

7

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

10 RIO VERDE NORTH FIS
10 TEST RUN USING Kn = 0.020
10 FILE:TESTK4_A.IH1
10 MG
10
IT 5 300
10 5
*DIAGRAM

*

PAGE 1

8 KK 5S
9 KM Sub-Basin 5S

10 KM
11 KM The S-Graph #18 is used for this basin.
12 KM The foLLowing parameters are used for this basin:
13 KM L= 2.5 Lea= 1.0 S= 311.4 Kn= .020 LAG= 13.7

• 14 KM
15 BA 1.270
16 IN 15
17 KM RAINFALL DEPTH OF 3.40 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD

18 KM AN AREAL REDUCTION COEFFICIENT OF .929 WAS USED
19 PB 3.16



69

86

25C .

30S

35C .

C***) RUNOFF ALSO COMPUTED AT THIS LOCATION

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

* *
* FLOOD HYDROGRAPH PACKAGE CHEC-1 ) *
* MAY 1991 *
* VERSION 4.0.1E *
* *
* RUN DATE 03/18/94 TIME 14:49:33 *
* *
*****************************************

RIO VERDE NORTH FIS
TEST RUN USING Kn = 0.020
FILE:TESTK4_A.IH1
MG

***************************************
* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 551-1748 *
* *
***************************************

e iO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
5

o
0000
300

2 0
0055

19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

0.08 HOURS
24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

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



66 UI 254 211 168 136 110 98 69 63 63 24
67 UI 22 22 22 22 22 22 22 0 0 0
68 UI 0 0 0 0 0 0 0 0 0 0

• *
69 KK 25C
70 KM COMBINE HYDROGRAPHS 16R AND 20S
71 HC 2

*
72 KK 30S
73 KM Sub-Basin 30S
74 KM
75 KM The S-Graph #18 is used for this basin.
76 KM The foLLowing parameters are used for this basin:
77 KM L= 4.5 Lea= 2.6 S= 219.2 Kn= .020 LAG= 26.3
78 KM
79 BA 1.460
80 LG 0.17 0.39 6.20 0.22 2.97
81 UI 527 1280 1390 1189 1027 855 745 632 539 460
82 UI 399 338 285 244 212 175 153 133 108 96
83 UI 85 61 61 61 37 22 22 22 22 22
84 UI 22 22 22 22 0 0 0 0 0 0
85 UI 0 0 0 0 0 0 0 0 0 0

*
HEC-1 INPUT PAGE 3

•
LINE

86
87
88

89

ID 1 2 3 4 5 6 7 8 9 10

KK 35C
KM COMBINE HYDROGRAPHS 25C AND 30S
He 2

*
zz

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
UNE (V) ROUTING

NO. (.) CONNECTOR

8 5S
V
V

28 6R

34 10S

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

47

•
56

15C '" .
V

V

16R

20S



20 KM THE FOLLOWING PC RECORD USED A 6-HOUR RAINFALL WITH PATTERN NO. 2.91
21 PC .000 .014 .020 .030 .047 .061 .074 .087 .101 .115
22 PC .131 .147 .170 .217 .299 .470 .672 .800 .871 .914

• 23 PC .946 .960 .973 .987 1.000
24 LG 0.16 0.40 6.00 0.24 0.75
25 UI 1471 2192 1623 1209 878 657 479 361 256 193
26 UI 147 103 82 36 36 36 36 36 0 0
27 UI 0 0 0 0 0 0 0 0 0 0

*
28 KK 6R
29 KM ROUTE FLOW FROM SUBAREA 5S TO SUBAREA 10S OUTLET
30 RS 3 FLOW -1
31 RC .070 .030 .070 2786 .0126
32 RX 0 1.5 201.5 202.5 207.5 208.5 408.5 410.0
33 RY 100 98.5 98.5 97.5 97.5 98.5 98.5 100

*
34 KK 10S
35 KM Sub-Basin 10S
36 KM
37 KM The S-Graph #18 is used for this basin.
38 KM The foLLowing parameters are used for this basin:
39 KM L= 2.1 Lea= 0.8 S= 106.0 Kn= .020 LAG= 14.5
40 KM
41 BA 0.600
42 LG 0.17 0.39 6.20 0.24 7.34
43 UI 634 1004 755 568 425 319 240 179 135 102
44 UI 73 55 46 28 16 16 16 16 16 0• 45 UI 0 0 0 0 0 0 0 0 0 0

46 UI 0 0 0 0 0 0 0 0 0 0

*
HEC-1 INPUT PAGE 2

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

47 KK 15C
48 KM COMBINE HYDROGRAPHS 6R AND 10S
49 HC 2

*
50 KK 16R
51 KM ROUTE FLOW FROM CP 15 TO SUBAREA 20 OUTLET
52 RS 10 FLOW -1
53 RC .080 .030 .080 9104 .0214
54 RX 0 1.5 201.5 202.5 207.5 208.5 408.5 410.0
55 RY 100 98.5 98.5 97.5 97.5 98.5 98.5 100

*
56 KK 20S
57 KM Sub-Basin 20S
58 KM
59 KM The S-Graph #18 is used for this basin.

• 60 KM The foLLowing parameters are used for this basin:
61 KM L= 3.7 Lea= 1.2 S= 115.9 Kn= .020 LAG= 20.6
62 KM
63 BA 1.170
64 LG 0.16 0.37 5.30 0.29 0.87
65 UI 690 1415 1267 1055 845 709 563 466 385 309



OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR

•• HYDROGRAPH AT
5S 1088. 4.00 148. 37. 36. 1.27

ROUTED TO
+ 6R 994. 4.25 148. 37. 36. 1.27
+ 99.46 4.25

HYDROGRAPH AT
+ 10S 522. 4.08 78. 20. 19. 0.60

2 COMBINED AT
+ 15C 1454. 4.25 225. 56. 54. 1.87

ROUTED TO
+ 16R 1183. 4.92 225. 56. 54. 1.87
+ 99.48 4.92

HYDROGRAPH AT
+ 20S 822. 4.08 131. 33. 32. 1.17

2 COMBINED AT
+ 25C 1394. 4.92 356. 89. 86. 3.04

HYDROGRAPH AT
+ 30S 967. 4.17 184. 46. 44. 1.46+. 2 COMBINED AT

35C 1817. 4.83 539. 135. 130. 4.50

*** NORMAL END OF HEC-1 ***

•



•

•

•



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

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *• MAY 1991 *

VERSION 4.0.1E *
* *
* RUN DATE 03/18/94 TIME 14:50:06 *
* *
*****************************************

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

***************************************
* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 551-1748 *
* *
***************************************

•
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

1

2

3

4

5

6

7

HEC-1 INPUT

10 1 2 3 4 5 6 7 8 9 10

10 RIL VERDE NORTH FIS
10 TEST RUN USING Kn = 0.015
10 FILE:TESTKS_A.IH1
10 MG
10
IT 5 300
10 5
*DIAGRAM

*

PAGE 1

8 KK 5S
9 KM Sub-Basin 5S

10 KM
11 KM The S-Graph #18 is used for this basin.
12 KM The foLLowing parameters are used for this basin:
13 KM L= 2.5 Lea= 1.0 S= 311.4 Kn= .015 LAG= 10.3• 14 KM
15 BA 1.270
16 IN 15
17 KM RAINFALL DEPTH OF 3.40 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
18 KM AN AREAL REDUCTION COEFFICIENT OF .929 WAS USED
19 PB 3.16



20 KM THE FOLLOWING PC RECORD USED A 6-HOUR RAINFALL WITH PATTERN NO. 2.91

21 PC .000 .014 .020 .030 .047 .061 .074 .087 .101 .115

22 PC .131 .147 .170 .217 .299 .470 .672 .800 .871 .914

• 23 PC .946 .960 .973 .987 1.000

24 LG 0.16 0.40 6.00 0.24 0.75

25 UI 2287 2521 1686 1116 753 504 330 226 143 94

26 UI 48 48 48 0 0 0 0 0 0 0

27 UI 0 0 0 0 0 0 0 0 0 0

*
28 KK 6R
29 KM ROUTE FLOW FROM SUBAREA 5S TO SUBAREA 10S OUTLET

30 RS 3 FLOW -1

31 RC .070 .030 .070 2786 .0126

32 RX 0 1.5 201.5 202.5 207.5 208.5 408.5 410.0

33 RY 100 98.5 98.5 97.5 97.5 98.5 98.5 100

*
34 KK 10S
35 KM Sub-Basin 10S
36 KM
37 KM The S-Graph #18 is used for this basin.

38 KM The foLLowing parameters are used for this basin:

39 KM L= 2.1 Lea= 0.8 S= 106.0 Kn= .015 LAG= 10.8

40 KM
41 BA 0.600
42 LG 0.17 0.39 6.20 0.24 7.34

43 UI 1003 1162 795 541 371 250 171 116 79 61

• 44 UI 23 22 22 22 0 0 0 0 0 0

45 UI 0 0 0 0 0 0 0 0 0 0

*
HEC-1 INPUT PAGE 2

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

46 KK 15C
47 KM COMBINE HYDROGRAPHS 6R AND 10S
48 HC 2

*
49 KK 16R
50 KM ROUTE FLOW FROM CP 15 TO SUBAREA 20 OUTLET

51 RS 10 FLOW -1

52 RC .080 .030 .080 9104 .0214

53 RX 0 1.5 201.5 202.5 207.5 208.5 408.5 410.0

54 RY 100 98.5 98.5 97.5 97.5 98.5 98.5 100

*
55 KK 20S
56 KM Sub-Basin 20S

57 KM
58 KM The S-Graph #18 is used for this basin.

59 KM The foLLowing parameters are used for this basin:• 60 KM L= 3.7 Lea= 1.2 S= 115.9 Kn= .015 LAG= 15.4

61 KM
62 BA 1.170
63 LG 0.16 0.37 5.30 0.29 0.87

64 UI 1106 1880 1441 1096 846 640 496 372 292 214

65 UI 168 131 90 84 45 29 29 29 29 29



66 UI 0 0 0 0 0 0 0 0 0 0
67 UI 0 0 0 0 0 0 0 0 0 0

*• 68 KK 25C
69 KM COMBINE HYDROGRAPHS 16R AND 20S
70 HC 2

*
71 KK 30S
72 KM Sub-Basin 30S
73 KM
74 KM The S-Graph #18 is used for this basin.
75 KM The foLLowing parameters are used for this basin:
76 KM L= 4.5 Lea= 2.6 S= 219.2 Kn= .015 LAG= 19.8
77 KM
78 BA 1.460
79 LG 0.17 0.39 6.20 0.22 2.97
80 UI 925 1845 1616 1327 1065 867 708 563 465 371
81 UI 301 245 197 164 127 106 82 82 44 29
82 UI 29 29 29 29 29 29 a a a a
83 UI a a a a a 0 a a a a

*
84
85
86

87

KK 35C
KM COMBINE HYDROGRAPHS 25C AND 30S
HC 2

*
ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE

NO.

8

28

34

46

49

55

•
71

(V) ROUTING

(.) CONNECTOR

5S
V

V

6R

10S

15C , .
V

V

16R

20S

25C .

30S

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW



84 35C .

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1+lIIIf**********************************:

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

* ** RUN DATE 03/18/94 TIME 14:50:06 *
* *
*****************************************

RIL VERDE NORTH FIS
TEST RUN USING Kn =0.015
FILE:TESTK5_A.IH1
MG

***************************************
* *
* u.s. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 551-1748 *
* *
***************************************

7 10 OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
5

o
0000
300

2 0
0055

19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

0.08 HOURS
24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOl-J
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

RUNOFF SUMMARY
FLOl-J IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOl-J FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF+. OPERATION STATION FLOl-J PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 5S 1230. 4.00 147. 37. 35. 1.27



ROUTED TO
+ 6R 1091. 4.25 147. 37. 35. 1.27
+ 99.52 4.25

• HYDROGRAPH AT
+ 105 587. 4.00 78. 20. 19. 0.60

2 COMBINED AT
+ 15C 1561. 4.17 225. 56. 54. 1.87

ROUTED TO
+ 16R 1270. 4.83 224. 56. 54. 1.87
+ 99.52 4.83

HYDROGRAPH AT
+ 205 939. 4.08 131. 33. 32. 1.17

2 COMBINED AT
+ 25C 1450. 4.83 355. 89. 86. 3.04

HYDROGRAPH AT
+ 305 1125. 4.08 184. 46. 44. 1.46

2 COMBINED AT
+ 35C 2095. 4.08 539. 135. 130. 4.50

~ORMAL END OF HEC-1 ***

•



•

•

•

SECTION 1: General Documentation and
Correspondence

1.2 Contact (TelephonelJkports

H:\P\89407003\WP\TDN-Rpt.FEB
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Correspondence
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• FCD 93-07
RIO VERDE SOUTH

FLOODPLAIN DELINEATION STUDY
KICKOFF MEETING

January 4, 1994
1:30 P.M. Office of McLaughlin Kmetty Engineers

AGENDA

1. Personnel Assignments

2. Month Report

3. Billing Procedure/Estimated Quarterly Billings

4. Newspaper Ad

5. Right of Entry Letter

6• Publications• 7. FEMA Checklist

8. Project Schedule

9. Surveying and Mapping

10. Public Meeting No.1, January 19, 1994

11. Phase II

12. Evaluation Forms

13. Data Collection

14. Other

~. 89407.00\KikOfAgn.003
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FIS PUBLICATIONS

DISTRICT PUBLICATIONS

Drainage Design Manual for Maricopa County, Arizona: Volume I - Hvdrology, June 1, 1992

Drainage Design Manual for Maricopa Countv, Arizona: Volume II - Hydraulics, September 1,
1992

Estimated Manning's Roughness Coefficients for Stream Channels and Flood Plains in Maricopa
County, Arizona, April 1991

Data Delivery Specifications: The Hvdrologic Information Svstem (HIS), Revision OLl, as revised
to include only Rio Verde South Scope of Work Tasks 3.6.3.1 and 3.6.3.3

FEMA PUBLICATIONS

FEMA Document 37. Flood Insurance Studv Guidelines and Specifications for Studv Contractors,
March 1993

FIA Document 12. Appeals, Revisions, and Amendments to Flood Insurance Maps, January 1990

ADWR PUBLICATIONS

State Standard Attachment 1-90, Instructions for Organizing and Submitting Technical
Documentation for Flood Studies, September 1991

89407.00\K.ikOfAgn.003
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LEGEND
PROJECT SCHEDULE PROPOSED • MEEllNGS

ACTUAL • SUBMITIAL

PROJECT PHASE I RIO VERDE SOUTH LOCATION FCD 93-07 DATE 12/30/93 0.1 of 2

NO. DESCRIPTION CALENDAR PERIOD

1 COORD./MEEllNGS • • • • • • • • •
2 DATA COLLECllON ....
3 MAPPING -

.6 GIS CONVERSION

4 SURVEYlNG

5 HYDROLOGY

.1 BASE MAPS

.2 PRE. SUB BASIN DEL. -

.3 FIELD INVESllGAllON -

.4 FIN. SUB-BASIN DEL. -II

.5 PARAM. ESllMAllON -

.7 HEC 1 MODEL -
6 FLOODPLAIN/FLOODWAY

.7.1 FJELD RECON. -

.7.3 "n" VALUE REPORT

.8 X-SECllON LOCAllON

.8.3 X-SECllON PLOTS

.9.1 STRUCT.-MODELING

.10.1 NAT. FLOODPLAIN DEL

.10.2 EOUAL CONVEY. DEL. "'"

.10.3 METIiOD-l DEL.
~ ~ ~ ~ ~

.11 FLOOD ZONE DETER. I~ t.? t.? t.?tl t.?

.12 SUPERCRITICAL HEC-2 F F: F F--: Fw

.13 FLOODPLAIN AREA :::;;
~

w
~~

w
:::;; :::;;

.14 WORK MAPS u.. .0
~ u ci ou ci

.15 HEC-2 REVISIONS ~
~ e eI~ Ciu

7 DELIVERABLES ~ a. I I<{ I

.1 PRELIM. HYDRO. RPT.

.4 FINAL HYDRO. RPT. -

.5 PRELIM. HYDRAUL. RPT.

.7 FINAL HYDRAUL. RPT.

.8 FEMA SUBMIITAL

.9 FINAL SUBMIITAL

DISTRICT REVIEWS

CALENDAR MONTH DEC JAN FEB MAR APR MAY JUN' . JUL
YEAR 1993 1994

Dwg Name: \ACAD\PROMO\93-52.dwg

Date: 3~~~AN. 03, 199~~4:45pm _
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PROJECT SCHEDULE PROPOSED • MEEllNGS

Q";;VII222ZWI22' ACTUAL • SUBMITIAL

PROJECT PHASE I RIO VERDE SOUTH LOCATION FCD 93-07 DATE 12/30/93 p.2 of 2

NO. DESCRIPTION CALENDAR PERIOD

1 COORD./MEETINGS • • • • • • • • • • •
2 DATA COLLECTION

3 MAPPING 1/\
.6 GIS CONVERSION V-.

4 SURVEYING

5 HYDROLOGY

.1 BASE MAPS

.2 PRE. SUB-BASIN DEL. ~ l;;.

.3 FIELD INVESTIGATION C)
C) r<) NZ

.4 FIN. SUB-BASIN DEL. t;j F
~

C) ,~

.5 PARAM. ESTIMATION ;t ~
w F z
~ F

.7 HEC-l MODEL r:: g ~ ~ :g
6 FLOODPLAIN/FLOODWAY ..2 g :J ci U~

.7.1 FIELD RECON. ~ ...., ~ Q 116

.7.3 "n" VALUE REPORT i z :r: u n.
~

.8 X SECTION LOCATION l= -

.8.3 X-SECTION PLOTS I r-tI 1-11 1-11 1-11

.9.1 STRUCT. MODELING n

.10.1 NAT. FLOODPLAIN DEL
n -

.10.2 EQUAL CONVEY. DEL. I- -.z

.10.3 METHOD 1 DEL. -

.11 FLOOD ZONE DETER. ~

.12 SUPERCRITICAL HEC 2 -

.13 FLOODPLAIN AREA -

.14 WORK MAPS 1-11

.15 HEC-2 REVISIONS -.
7 DELIVERABLES

.1 PRELIM. HYDRO. RPT.

.4 FINAL HYDRO. RPT. -

.5 PRELIM. HYDRAUL RPT. -

.7 FINAL HYDRAUL. RPT. - A

.8 FEMA SUBMITTAL - /

.9 FINAL SUBMITTAL I"""- ...
DISTRICT REVIEWS - V

CALENDAR MONTH AUG SEPT OCT NOV DEC JAN FEB" . MAR UNK

YEAR 1994 1995

Dwg Nome:
Dote:

\ACAD\PROMO\93-53.dwg
REV. JAN. 04, 1994 11: 550m



MEETING MINUTES•

..

DATE:

TIME:

LOCATION:

PROJECT NO.:

PROJECT NAME:

SUBJECT:

ATIENDEES:

ITEMS DISCUSSED:

RECEIVED APR 0 5 1994
March 29, 1994

9:00 a.m.

Guadalupe Room, FCDMC

93031.00

Rio Verde - North and Rio Verde - South
Floodplain Delineation Study, Hydrology

Preliminary Hydrology Cooidination Revievv'

Burgess & Niple:
Russ Cruff, P.E.
Larry D. Culler, P.E.
Larry J. Woodlan., P.E.

FCDMC:
Sandy Story

George V. Sabol Consulting Engineers, Inc.
George Sabol, PhD, P.E.
Tom Loomis, P.E.

McLaughlin Kmetty Enaineers. Ltd.
Frank Brown, P.E:'

Wood/Patel:
Ash Patel, P.E.
Tony Regis, Hydrologist ~j"~

~.

1. Mr. Sabol stated that in his research, he found that the combination of S-graph
# 18 (which he researched for FCDMC) and a Kn value of 0.020 may be
applicable to the conditions found in this watershed. He stated that this may be
preferable in lieu of using other S-graphs or the Clark unit hydrograph. Mr.
Sabol suggested that while the Clark unit hydrograph is appropriate for many
watersheds, it may be unsuitable for sub-basins in which the time of
concentration is significantly greater than the duration of rainfall excess. In
those cases, an S-graph may be more appropriate.



•
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2.

3.

4.

5.

6.

MEETING MINUTES
March 29, 1994

Mr. Sabol acknowledged that the results of the test HEC-1 model by
Wood/Patel that uses the Phoenix Valley S-graph unit hydrograph and a Kn
value of 0.055 agrees fairly well with the S-graph # 18 model with a Kn value of
0.020.

Preliminary HEC-1 results by Wood/Patel indicate that the Clark unit hydrograph
does indeed produce flows lower than those produced using the S-graphs. This',
is often the case, and the Clark method may be more appropriate for smaller
(and urban) sub-basins.

FCDMC may prefer to use a District-approved unit hydrograph rather than the
S-graph # 18. Sandy wi!! discuss this issue with .A.mir Motamedi, Pedro Calza,
and Joe Tram within the next day to decide whether to recommend the
altemate S-graph # 18.

Burgess & Niple, Wood/Patel, McLaughlin Kmetty, George Sabol, and FCDMC
all concur on the proposed south watershed boundary of the Rio Verde - North
hydrology study. Further analysis and inspection of detailed topographic maps
may require minor changes due to flow breakouts.

SCS soil survey data is not available adjacent to the Verde River. Mr. Loomis
stated that it is possible to estimate soil groups using aerial photographs. He
suggested meeting soon with SCS to determine soil groups in those areas.

~.

7. Mr. Sabol suggested that we consider eliminating channel routing when lengths
are less than a minimum value, say 800 or 1000 feet. This will be addressed
as the study progresses.

8. Mr. Loomis stated that it would be appropriate to model routing reaches using a
composite cross section representing one or several channels, since routed
flows may be contained in more than one wash.

9. Topographic mapping is expected to be completed by April 18 for the Rio Verde
- North study area, and by April 30 for the south study area.

cc: All Attendees
Magnus Jolayemi, FCDMC
Cathy Regester, FCDMC

2
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COORDINATION MEETING NO.1
MEETING NO. 3*

TO: Distribution

FROM: Frank Edward Brown ~~~
McLaughlin Kmetty Engineers, Ltd. (MKE)

DATE: May 31,1994

SUBJECf: Subbasin Delineation
Rio Verde Area South Floodplain Delineation Study
Contract FeD 93-07

Hydrology Meeting No. 1 was held at the office of Flood Control District at 1:30 p.m. on May 31,
1994. The following attended the meeting:

Ms. Cathy Regester, Flood Control District of Maricopa County, (FCDMC)
Ms. Sandy Story, FCDMC
Mr. Tom Loomis, George V. Sabol Consulting Engineers, (GVSCE)
Mr. Frank Brown, McLaughlin Kmetty Engineers, (MKE)

The following presents our understanding of discussion items.

1. Background: The aerial mapping was received on April 20, 1994. Work is proceeding on
subbasin delineation. The purpose of this meeting is to discuss the subbasin delineation, flow
splits and other pertinent items. Subbasin review is critical to maintaining the schedule for this
project. Field reconnaissance is expected to begin on June 6th. Ms. Regester is expected to
join MKE and GVSCE in the field June 10th.

2. Subbasin Maps: On May 27, Mr. Loomis submitted subbasin delineation maps and the
colored originals. A colored acetate plotted on the 1 inch =1000 feet USGS base map was
loaned to FCDMC on May 31st, and presents the subbasins and flow splits outside of the
detailed mapping areas. The proposed subbasin delineation was presented and thoroughly
discussed.

a. The naming convention for subbasins and routing reaches is not uniform between Rio
Verde North and South, and this is acceptable to the District.

•
* Meetings with FCDMC are numbered consecutively as well as per category of meeting defined

in the Scope of Work. Meeting No, 1 was the January 4, 1994 Kickoff Meeting. Meeting No.
2 was the March 29, 1994 Joint Hydrology Meeting with Burgess and Niple.

89407-OO\Mlg#3.003
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3. Flow Splits: The field reconnaissance of flow splits (and Subbasin boundaries) is expected to
begin on June 6th, using Global Positioning Systems (GPS). The Rio Verde North (Burgess
and Niple) flow split methodology was discussed. Due to complexity, that project assumed a
percentage flow split in certain areas. This approach may be needed in Rio Verde South.

a. At complex or important flow splits, four cross-sections may be needed, otherwise one
cross-section may suffice. .

4. Hydrology Exhibits: The CADD work for subbasins, landuse, Tc path and Routing path is.
expected to begin next week. A soils map will be prepared for the one area lacking current
soils maps. Mr. Loomis is working with Mr. Bill Johnson of SCS to prepare those maps. In
critical areas, soil samples will be taken and classified by the SCS.

5. New Flow Diversions: The new flow diversions in the Tonto Verde Subdivision need to be
shown on the subbasin maps.

6. Recent Earth Moving Projects: The area north of the existing Rio Verde community is
currently undergoing earth moving operations that are changing subbasin boundaries and
floodplain flow paths. Affected washes are washes north of, and including, Wash 11. In some
areas, the recent (flight date 12-22-93) aerial mapping is almost outdated. Ms. Regester will
consider how to proceed.

a. Ms. Cora Hernandez, FCDMC, has recently received plans for a new subdivision covering
one land section within the project limits.

7. Concerns: Ms. Story has no subbasin or flow split concerns at this time and is awaiting the
results of the field reconnaissance.

8. Aerial Photographs: Marked aerial photographs depicting subbasins and flow paths were
loaned to the District.

9. Hydrology Results: The first working HEC-1 model is expected about the middle of July.

The meeting adjourned at approximately 2:30 P.M.

ACTION ITEMS:

1. FCDMC to instruct MKE on how to proceed in areas of recent earthmoving projects.

Distribution: All Attendees

89oW7"()()\Mtg#3.003



SUBJECT:

Attendees:

COORDINATION MEETING NO.2 MINUTES
MEETING NO. 4*

January 23, 1995 at 10:00 a.m.
Flood Control District of Maricopa County

2801 West Durango St., Phoenix

Phase I HEC-2 Review and Phase II Scope of Work
Rio Verde Area South Floodplain Delineation Study
Contract FCD 93-07

GEZA E. KMETTY
RONALD C McLAUGHLl},;
HALFORD E. ERICKSO~

WILLIAM R. KENDALL
RALPH L. TORE~;

TERRENCE P. KENYO~
RICHARD E. McLAUGHLI>:

•
Ms. Cathy Regester, Flood Control District of Maricopa County, (FCDMC)
Ms. Sandy Story, FCDMC / n GO. '): t.
Mr. Frank Brown, McLaughlin Kmetty Engineers, (MKE) 'f~ ~~~

The following presents our understanding of discussion items:

1. Floodplain Mapping: The District Review comments on the draft and preliminary HEC-2
analysis were presented. The draft HEC-2 technical appendix-type report was also reviewed.

a. Any Zone A floodplain less than one foot deep should be called a Zone X.

b. Supercritical HEC-2 runs are needed, but only for supercritical reaches (rather than the
entire wash).

c. The number of Zone Ns should be limited; try for Zone X or Zone AE.

d. For the starting water surface on Wash 10, present calculations according to FEMA 37 Page
5-6 on coincident peaks at the Wash 10 and 11 confluence.

e. The starting water surface on Wash 9 should be at critical depth, not at the·Verde River.

f. The starting water surface on Wash 11 should be reviewed: Start at normal depth, not the
Verde River, show FEMA 37 Page 5-6 calculations, or state both methods attempted.

g. The Verde River cross sections (Page 10 of Draft Report) should be shown, if used.

•
* Meetings with FCDMC are numbered consecutively as well as per category of meeting defined

in the Scope of Work.

89407-OO\Mtg"'4.003
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• h. Weir flow coefficients should be justified and the surface type stated (road, desert island).

1. The analysis at weirs and split flows at islands can be reduced: If the cross-section has less
than 1 foot depth, drop the analysis. Ms. Regester will provide excerpts from other flood
studies on this topic.

2. Floodplain Base Maps: On 16 December, Mr. Brown submitted floodplain base maps showing
HEC-2 cross sections and labels, overlaid on the topographic mapping. Some work is needed
to correct line weights and line styles. District review comments (redmarked prints) were
returned.

3. Phase II Scope of Work: Phase II should analyze up to 4 river miles for washes that have
more than 500 cfs.

a. Ms. Regester presented maps showing about one (1) river mile of new floodplain mapping
requested on two separate washes.

•

•

b. Ms. Regester is to review the HEC-2 analysis submitted last November on Wash 11, just
upstream of the Phase I boundary (Cross sections 1.910, 1.933, 1.946). Mr. Brown is to
check with Mr. Kmetty on how to handle the recent grade change in this area that does not
significantly affect the mapped floodplain. FEMA would probably allow a common sense
approach here.

c. Expanding the floodplain analysis for Wash 11 in Section 36 was discussed: Due to the on­
going development in Section 36, it may not be worthwhile to delineate floodplains. Mr.
Jeff Erickson (Development Engineering, Inc.) will telephone Ms. Regester to confirm
subdivision timing. As a result, it was decided to confirm the Phase II Scope of Work in
the near future.

4. ARClnfo Translation: MKE has the option of using the newest HIS specifications, which are
to be published shortly.

5. Hydrology: The Preliminary Hydrology Report and computations are acceptable to the
District, and a memo to that effect presented. The Final Report should not be published until
the HEC-2 analysis is complete.

The meeting adjourned at approximately 11:00 a.m.
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ACTION ITEMS:

FCDMC:

1. Ms. Regester to provide:

a. Floodplain Delineation Study excerpts on split flows at islands.

b. Review comments on HEC-2 Analysis Near Wash 11 River Mile 1.91 to 1.95.

c. Maps showing the Phase II floodplain limits, and written authorization to begin Phase II.

MKE:

1. Mr. Brown is to:

a. Address all review comments on the HEC-2 analysis, as noted above and the redmarked
copy of the Draft HEC-2 Report.

b. Revise the floodplain base maps for line styles and weights.

c. Provide supercritical HEC-2 analysis, as appropriate.

d. Discuss with Mr. Kmetty the floodplain analysis near River Mile 1.9.

Distribution: All Attendees
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MKE McLaughlin Kmetty Engin,eers, Ltd~

• 3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602)248-7851

TO:

FROM:

COORDINATION l'tIEETING NO.1

Distribution

r: '
Frank Edward Brown ·~""/\.,J..",.'I 't.~-;-.J-. --:;/,.. .. "-
McLaughlin Kmetty Engineers, 'Ltd. (MKE)

GEZ.-\. E. K~tET:"~~'

RONALD C ~lcLALGHL:>:

HALFOHD E, ERICKSO>
WILLI.-\~,I R. KENDAL~

RALPH L, TOR:::>'
TERRENCE P. KE~YO:

RICHA!W E. ~lcL.-\U(]HLl>·

•

DATE: 24 January 1995

SUBJECT: GIS Coordination meeting
Rio Verde Area South Floodplain Delineation Study
Contract FeD 93-07

Coordination Meeting No. 1 was held at the office of Aerial Mapping Company at 3:00 p.m. on
24 January 1995. The meeting was informal in nature and is not required per the Scope of Work
with FCDMC. The following attended the meeting:

Mr. Richard Cook. Aerial Mapping Company (AMC)
Mr. Bob Parks, AMC
Mr. Mike Mester, AMC
Mr. Frank Brown, McLaughlin Kmetty Engineers, (MKE)
Mr. Larry Blilie, MKE

GIS Consultants of Arizona (GCA) has essentially closed its doors. and MKE will be doing the
required GIS work in-house. However, the District's double precision requirement means that
MKE will need to utilize AMC's Unix workstation. Once ArcCad II is released. a Unix work
station would not be required. The ArcCad II release is about 1 year overdue, and there are no
indications for its release date.

The following presents our understanding of discussion items.

1. Letter of Agreement: A letter from Mr. Blilie (attached) detailing the arrangement and
charges for an AMC operator and a Unix workstation was hand-delivered.

2. Submittal to FCDMC: If required to submit tapes, hand deliver and get the tape back, due
to $30 per tape cost. On occasion, Eric Feldman has rigorously applied the HIS
specifications.

3. Submittal to AMC: Large files should be submitted on QIC 80 tapes, which will be
returned to MKE.

•
4. File Translation: When working with dBase attribute tables in Quatro Pro, be careful not

to let the Quatro Pro default setting change the table structures. Mr. Parks may be able
to assist in this.
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• 4. File Translation: When working with dBase attribute tables in Quatro Pro, be careful not
to let the Quatro Pro default s~iting change the table structures. Mr. Parks may be able
to assist in this.

5. Digitized USGS Quad l\'1aps: A scan of a quad map is not accurate, and is not registered
properly. Mr. Parks should double check certain items. Digitized maps prepared by the
USGS should be obtained, are not presently available for most areas and, given enough
time, will be available for all of Arizona. Digital Line Graph (DLG) format should be
requested.

6. ER.i\1's: Burgess & Niple should tell MKE what order of survey (third order?) was used
for the ERM's that they prepared for Rio Verde South.

7. Translation Problems: AMC agrees to stop work if problems are encountered with MKE's
submittal. MKE should submit clean data to avoid problems. A small submittal should be
made early to allow AMC to check the data and save 1'v1KE expensive rework. AMC will
not change MKE's raw data.

8. Split Flows: At split flows and island flows, MKE should work closely with AMC on cross
section length, when one cross section is shared for two washes.

9. Phase II Floodplain Mapping: FCDMC has authorized 1 mile for Phase II
floodplain, yet has not completed discussion on the Scope of Work, and AMC will
be given a work assignment at the approprite time.

• 10. Aerial Mapping: MKE has requested ArcInfo coverag'es from AMC for the Rio Verde
South topographic mapping. to assist MKE in their translation work. This will be done
once AMCs translation is complete.

•

The meeting adjourned at approximately 5:30 p.m.

Distribution: All Attendees
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• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

COORDINATION MEETING NO. 3* MINUTES
MEETING NO. 5*

July 12, 1995 at 9:00 a.m.
Flood Control District of Maricopa County

2801 West Durango St., Phoenix

GEZA E. KMETIY
RONALD C McLAUGHLI~:

HALFOHD E. ERICKSO:\
WILLIAM R. KENDALL

RALPH L. TORE:\
TERRENCE P. KENYO~;

RICHAIW E. McLAUGHLI)'

SUBJECf: Phase II Wash 12 Floodplain Delineation Interim Submittal
Rio Verde Area South Floodplain Delineation Study
Contract FCD 93-07

506-7346
506-1501
248-7702
248-7702

Wash 12 Future Floodplain: In all likelihood, this portion ofWash 12 will be channelized. Brooks
Hersey is the engineering company working for the landowner. The NRCS (National Resource
Conservation Service, formerly the Soil Conservation Service) has agreed to provide bank stabilization
along the Verde River at the Box Bar R.mch (under same ownership), and we assume that the landowner
will have no problemobtaining the necessary approvals for Wash 12 channelization.

1.

Attendees:
Pedro Calza, Flood Control District of Maricopa County (FCDMC)
Hasan Mushtaq, FCDMC
Geza E. Krnetty, McLaughlin Kmetty Engineers, htd. (MICE)
FrankEdwardBrown,MKE .. ~L~~l~

(~.~- -

After interim submittal of the Wash 12 Floodplain delineation, an interim Field Review Meeting was held on 27
June 1995 (please see separate memorandum summarizing field review). Today's meeting was held to decide
on a course of action. The following presents our understanding of discussion items:

•
2. Floodplain near River Mile 0.49 to 0.74: The options presented in the 27 June memo were discussed.

The photographs taken by Mr. Brown were viewed. One set of original photographs and the handwritten
photo key was given to the District.

A. It was decided to present the floodplain as shown in the previous submittal, after addressing District
review comments in a forthcoming review letter.

3. Floodplain Violation: Mr. Calza reports that the landowner has been cited for a floodplain violation
due to the dumping of materials in the floodplain (see May 31 1995 Memorandum.) Mr. Brown
reiterates that he thought the debris would cause higher flood levels, since the materials were in the
floodplain. Mr. Brown reports that the debris has been cleaned up in one area and rearranged in another.

Meetings with FCDMC are numbered consecutively as well as per category ofmeeting defmed in the
Scope ofWork. Other coordination meetings have occurred with the District without meeting minutes
prepared.•

*
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• 4. Floodplain at Forest Road: Mr. Brovm eA-plained that the reason for the Zone A at Forest Road has
to do with upstream split flows and the geometry of this street crossing. The District asks that this be
fully described in the Report.

•

•

5. Submittals: Mr. Calza expects to send the results of this study to FEMA in August and has informed
others of this time frame.

ACfION ITEMS:

The District is to:

1. Provide written review comments on the Wash 12 Floodplain Submittal.

MKE is to:

1. Address forthcoming Wash 12 review comments.

2. Along with the next floodplain submittal, resubmit the first floodplain submittal given to Cathy Regester.

3. Describe in the report text the flow situation at Forest Road.

H:\P\89407003\WP\7·12-95.Min
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• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

INTERIM FIELD REVIEW MEETING

TO: Distribution

FROM: Frank Edward Brown
McLaughlin Kmetty Engineers, Ltd. (MKE)

DATE: 27 June 1995

SUBJECT: Floodplain Delineation for Wash 12
Rio Verde Area South Floodplain Delineation Study
Contract FCD 93-07

GEZA E. KMETTY
RONALD CMcLAUGHLI~
HALFORD E. ERICKSON

WILLIAM R. KENDAL!..
RALPH L. TOREN

TERRENCE P. KENYON
RICHARD E. McLAUGHLIN

An Interim Field Review meeting was held at the site to discuss the recent submittal of the HEC-2
output, cross section plots, stream profile plot, and floodplain delineation maps for Wash 12. The
following attended the meeting:

• Attendees: Mr. Hasan Mushtaq, Flood Control District ofMaricopa County _~V
Mr. Frank Edward Brown, McLaughlin Kmetty Engineers, Lt~~
Mr. Charles L. Joy, McLaughlin Kmetty Engineers, Ltd. f1~Mr. Ahmad Osmant McLaughlin Kmetty Engineers, Ltd.

The purpose of these meeting notes is to present a summary of the field review and to propose a
course of action for floodplain delineation at the following locations.

.' 1. Left Bank Area: Between River Mile 0.49 and River Mile 0.74 along the left bankofWash
12, a natural embankment was inspected in the field. This embankment is well vegetated, and has
the appearance ofbeing naturally formed. The top width varies from about 10 feet wide to one foot
wide. The embankment is between 1.5 feet and 4.0 feet high above the adjacent thalweg. There is
evidence of flows recently in this channel, and in some places the channel side slopes are eroded to
near vertical with evidence of sloughing. Mr. Brown took several photographs in this area. The
channel between the above referenced river miles was walked, including a good portion of the
proposed Zone A. The Box Bar Ranch lies due east of this area.

•
a. Computations show that the left bank is overtopped between River Mile 0.569 and River

Mile 0.661.

b. As briefly discussed with Mr. Mushtaq in the field, the proposed course of action is to map
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•

•

•

the floodplain under two scenarios. The first is to map the floodplain on the stream side of the
embankment with the embankment in place. This yields the maximum water surface, in the event the
embankment stays in place during a 100 year event. The second is to map the nonstream side using
the entire channel cross section, assuming runoff cuts through the embankment This yields the
maximum lateral floodplain extent. Split flows and island flow situations are expected. These
approaches should be discussed before we proceed. Generally, water deposited sediment has fairly
good compaction. However, MKE lacks the geotechnical expertise to state for certain whether the
embankment would remain in place or not during a 100 year flood. We recommend that a qualified
geotechnical professional be hired to examine and test this area. We would supply flow rate, flow
depth, velocity, and any other data available to us.

1. If flow cuts through the embankment, a portion ofWash 12 would flow through
the Box Bar Ranch. The analysis could end with a standard "Limit ofDetailed Study" note. If the
detailed study area were continued through the Box Bar Ranch, approximately 0.5 stream miles
would be added to the study, which is outside the present Scope OfWork.

2. Right Bank Area: What appears to be a manmade earthen levee is found along the Wash 12
right bank between River Mile 0.36 and River Mile 0.48 and was inspected in the field. Fill material
is comprised ofundetermined local material, small landscaping rock with plastic sheet remains, and
other "junk" type fill. The top width is generally about 1.0 foot. It is generally well-vegetated,
except for the more rocky portions.

a. This levee is overtopped and the floodplain is mapped as if the levee is completely gone.

3. Right Bank Levee Construction Plans: During Data Collection, :MKE did not locate any
construction or compaction or freeboard drawings, nor any reference to such drawings. The District
will again search the files for construction details.

4. Wash 12 at Forest Road: The flow situation at Forest Road was examined. The true low
point is south ofthe main thalweg, and occurs where runofffrom Subbasin SOOK (0.10 square miles)
crosses Forest Road. The main thalweg occurs north of the Subbasin SOOK crossing, where runoff
from 7.5 square miles crosses the road.

a. The main thalweg should remain as shown on the flood maps.

b. The likely situation is that west ofForest Road, runoff in the main thalweg splits off to the
south in several locations , thus most of the flow ends up at the true low point. Since this is outside
of the floodplain study area, the exact nature of the split flows is not known. Since runoff flowing
between the main thalweg and Rio Verde Drive to the north has momentum and the potential to
cross Forest Road in a perpendicular fashion, a Zone A is delineated here since the exact flow rate
cannot be determined.

H:p\89407003\6-27-95.mtg
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5. General field reconnaissance: Several Study Wash locations were reviewed in the field, as
follows (listed in viewing order):

a. Wash 11 at Agua Verde Drive.
b. Wash 10 between golf course and Forest Road.
c. Wash 11 near west end ofSection 31. A new road is being constructed at this

location. The concrete roll curb ends before the low water crossing.
d. Wash 11 in Section 36. The concrete levee diversion structure was viewed.
e. Wash 9 at Forest Road, at Via Hermosa, at Vado Court, and at Quail Haven Road.
f. Wash 10 at Avenida Del Ray.

Distribution: All Attendees
Pedro CaIza, Flood Control District ofMaricopa County

H:p\89407003\6-27.95.mtg



•

•

SECTION 1: General Documentation and
Correspondence

1.4 General Correspondence
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~: ,..;....;:.:;,,:;: ";:'~-7-~':;~;'.':.p:.~ ~~""~~:~~;"~~-~;'=c<I"'~~,~'r7~~'(;';~'~;~·~:::::7i1~;~~~;:.~' .::~~; t ~: il'; n:::-~;~~_f;_1r:r:~.:·U~'T:;,!,~:~';r·rt,~·.r"ff;':?'~~~*~~:'",:...~~; ...~.-.- .. " '",-. "-".,~",_._,,,~.,,-.,,~ _"7·....~_ ..-,_.~--,

• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

March 16, 1994

Re: Right of entry for surveying purposes:

Dear Property Owner:

•

TIle Flood Control District of Maricopa County has contracted with McLaughlin Kmetty
Consulting Engineers, Ltd. (MKE), and their subcontractor George V. Sabol Consulting Engineers,
Inc. (GVSCE), to perform a Flood Delineation Study for the southern portion of the Rio Verde
Area and surrounding vicinity. The purpose of this study is to determine flood related hazard
zones and delineate areas that may be subject to inundation during a "IOO-year flood" event.
Accordin& to records at the Maricopa County Assessor's office, you own one or more parcels of
land withm the limits of the study area.

The intent of this letter is to notify you of the commencement of surveying activities in support
of the above mentioned study. 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 property. If you
have any objections to the entry onto your property, lOU must notify Ms. Cathy Regester of the
Flood Control District at 506-1501. Otherwise it wil be assumed that you consent to the entry
onto your property.

The study and resulting maps will be used for floodplain management purposes ami submitted to
the Federal Emergency Management Agency for flood insurance information and revisions of
Flood Insurance Rate Maps. This study should be available to the public in about 12 to 15
months.

The Flood Control District and its representatives appreciate your help in assuring the accuracy
of this study by allowing access to your property for the surveyors and by providing any
information you may have regarding past nooding or related problems.

If you have any questions regarding this study or the right of entry. please contact Ms. Cathy
Regester of the Flood Control District, Mr. Frank Brown of McLaughllll Kmetty Engineers or
Mr. Tom Loomis of George V. Sabol Consulting Engineers.

Ms. Cathy Regester, Hydrologist, Flood Control District, (602) 506-1501.
Mr. Frank Brown, Project Engineer, McLaughlin Kmetty Engineers, Ltd. (602) 248-7702.
Mr. Tom Loomis, Project Engineer, George V. Sabol Consulting Engineers, Inc. (G02) 483-3368

• 89.107.00\Enlry.003

ASPEN,CO
1~II:lJ 925·1920

TULSA. OK
WIXI ;)H~·li:--;lIlJ

DENVER. CO
(:lIl:U .158· 55511

SUMMIT C()WlTY. ('0

C:lIl:U ·ll;~ 2111
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•

•

RIO VERDE SOUTH FLOODPLAIN DELINEATION STUDY

RIGHT OF ENTRY FOR SURVEYING PURPOSES

List of Property Owners Notified

Mr. Robert Malone, Chrm., Streets Committee
Rio Verde Community Association
P.O. Box 32012
Rio Verde, Arizona 85263-2012

Mr. Robert Haack, President
Rio Verde Country Club
P.O. Box 31432
Rio Verde, Arizona 85263

Mr. Bob Anderson, Chairman
Rio Verde Greens and Grounds Committee
P.O. Box 31432
Rio Verde, Arizona 85263

Mr. David Ritchie
Rio Verde Services
P.O. Box 31001
Rio Verde, Arizona 85263

Mr. David Ritchie, President
Tonto Verde Subdivision
P.O. Box 31001
Rio Verde, Arizona 85263

Mr. David Ritchie
Tonto Vista Development
P.O. Box 31001
Rio Verde, Arizona 85263

Mr. David Ritchie
West 36 Development
P.O. Box 31001
Rio Verde, Arizona 85263

•

Mr. David Ritchie
Rio Verde Development
P.O. Box 31001
Rio Verde, Arizona 85263

89407-00\Enlry.003 1



• RIO VERDE SOUTH FLOODPLAIN DELINEATION STUDY

RIGHT OF ENTRY FOR SURVEYING PURPOSES

List of Property Owners Notified

James Young
u.s. Forest Service
P.O. Box 5348
Phoenix, AZ 85010

Louie Hood, Planning Coordinator
Fort McDowell Indian Community
P.O. Box 17779
Fountain Hills, AZ 85269

•

•

Robert and Barbara Nelson
7328 E. Krall
Scottsdale, AZ 85252

Rio Verde Partnership
7137 North 7th Avenue
Phoenix, AZ 85021

Billie Nelson
P.O. Box 32012
Rio Verde, AZ 85255

Western Rio Verde, Inc.
23150 North Pima Road
Scottsdale, AZ 85255

Second Arizona Rio Verde Co.
P.O. Box 1
Rio Verde, AZ 85255

Jane Mooty
300 Roanoke Bldg.
Minneapolis, MN 55402

89407-00\Entry.OO3 2

5N-GE, Sec. 25
219-38-17 - 18 and 20 - 34

5N-6E, Sec. 25
219-38-16

5N-6E. Sec. 36
219-38-38C

5N-6E, Sec. 36
219-38-38H, 38J, 38p, 38R, 38S,
43,44 & 45

5N-GE, Sec. 36
219-38-38X & 38Y
5N-7E, Sec. 32
219-14-1F, IG, & lL

5N-7E, Sec. 31
219-14-2F, 2L



•
RIO VERDE SOUTH FLOODPLAIN DELINEATION STUDY

RIGHT OF ENTRY FOR SURVEYING PURPOSES

List of Property Owners Notified

•

•

Rio Verde Land, Inc.
P.O. Box 1
Rio Verde, AZ 85255

Tonto at Verde Co.
P.O. Box 1
Rio Verde, AZ 85255

Traverse, Inc.
5605 Woodcrest Drive
Edina, MN 55424

Joanne Hilty
2218 East State Street
Fremont, OH 43420

McCullough Properties, Inc.
P.O. Box 17795
Fountain Hills, AZ 85268

Rio Verde Box-Bar Ranch
3400 City Center
Minneapolis, MN 55402

Rio Verde Utilities, Inc.
18815 Four Peaks Blvd.
Rio Verde, Arizona 85255

89407-00\Enlry.OO3

5N-7E, Sec. 31
219-14-2H & 2M

5N-7E, Sec. 31
210-14-2K

5N-7E, Sec. 31
219-14-2Q

5N-7E, Sec. 31
219-14-4

5N-7E, Sec. 32
219-14-10

5N-7E, Sec. 32
219-14-11 & 1K

5N-7E, Sec. 32
219-14-1M & 1N

3



•

•

RIO VERDE SOUTH FLOODPLAIN DELINEATION STUDY

RIGHT OF ENTRY FOR SURVEYING PURPOSES

List of Property Owners Notified
Revised 4/1/94*

Mr. Robert Malone, Chairman
Streets Committee
Rio Verde Community Association
P.O. Box 32012
Rio Verde, Arizona 85263-2012

Mr. Robert Haack, President
Rio Verde Country Club
18731 East Four Peaks Road
P.O. Box 31432
Rio Verde, Arizona 85263

Mr. Bob Anderson, Chairman
Rio Verde Greens and Grounds Committee
18731 East Four Peaks Road
P.O. Box 31432
Rio Verde, Arizona 85263

Mr. David Ritchie
Rio Verde Services
P.O. Box 31001
Rio Verde, Arizona 85263

Mr. David Ritchie,· President
Tonto Verde Subdivision
P.O. Box 31001
Rio Verde, Arizona 85263

Mr. David Ritchie
Tonto Vista Development
P.O. Box 31001
Rio Verde, Arizona 85263

5N-6E. Sec. 36
219-38-38H, 381, 38p, 38R, 385,
43,44 & 45
(from Westem Rio Verde, Inc.)

•

Hi-st Thirty-Six Company, Ltd.
25609 Danny Lane
Rio Verde, Arizona 85263

89407-00\RvEnlry.OO3 1 * Italics = Revised Items



• RIO VERDE SOUTH FLOODPLAIN DELINEATION STUDY

RIGHT OF ENTRY FOR SURVEYING PURPOSES

List of Propertv Owners Notified
Revised 4/1/94*

Mr. David Ritchie
Rio Verde Development
P.O. Box 31001
Rio Verde, Arizona 85263

James Young
U.S. Forest Service
2324 East McDowell Road
P.O. Box 5348
Phoenix, AZ 85010

•

•

Louie Hood, Planning Coordinator
Fort McDowell Indian Community
P.O. Box 17779
Fountain Hills, AZ 85269

Robert and Barbara Nelson
7328 E. Krall
Scottsdale, AZ 85252

Rio Verde Partnership
2200 E. Camelback Road, #221
Phoenix, Arizona 85016

Billie Nelson
P.O. Box 32012
Rio Verde, AZ 85255

Second Arizona Rio Verde Co.
P.O. Box 1
Rio Verde, AZ 85255

Rio Verde Land, Inc,
P.O. Box 1
Rio Verde, AZ 85255

89407.00\RvEnlry.003 2

5N-6E. Sec. 25
219-38-17 - 18 and 20 - 34

5N-6E, Sec. 25
219-38-16,

5N-6E, Sec. 36
219-38-38C

5N-6E, Sec. 36
219-38-38X & 38Y
5N-7E, Sec. 32
219-14-1F, 1G, & 1L

5N-7E, Sec. 31
219-14-2H & 2M

* Italics = Revised Items



• RIO VERDE SOUTH FLOODPLAIN DELINEATION STUDY

RIGHT OF ENTRY FOR SURVEYING PURPOSES

List of Property Owners Notified
Revised 4/1/94*

•

•

Tonto at Verde Co.
P.O. Box 1
Rio Verde, AZ 85255

Traverse, Inc.
5605 Woodcrest Drive
Edina, MN 55424

Joanne Hilty
2218 East State Street
Fremont, OH 43420

McCullough Properties, Inc.
P.O. Box 17795
Fountain Hills, AZ 85268

Rio Verde Box-Bar Ranch
3400 City Center
Minneapolis, MN 55402

Rio Verde Utilities, Inc.
18815 Four Peaks Blvd.
Rio Verde, Arizona 85255

Bob Brethower, Ranch Superintendent
?
?
?

89.w7.00\RvEnlry.OO3 3

5N-7E, Sec. 31
21O-14-2K
219-14-2F, 2L (from Jane Mooty)

5N-7E, Sec. 31
219-14-2Q

5N-7E, Sec. 31
219-14-4

5N-7E. Sec. 32
219-14-1D

5N-7E, Sec. 32
219-14-11 & lK

5N-7E, Sec. 32
219-14-1M & IN

'" Italics = Rel'ised Items



\J Of)
McLaughlin Ku...etty Engineers, Ltd.

3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

L ITER OF TRANSMIITAL Dale: 3-').. 1- Cf 1- I Job No.: gret- 107,00]

To: G V \ Cti
AlIenllon:

111\ r ~ l-uo .....,S
Re:

Ri,.., l/~ \$\L1rk.
:;C~ +h-~

I

WE ARE SENDING YOU bTrACIIED

Original: Copies Date Description

I J, ').1-- '19- I='r /J ~ -" \"",,'~ e-alc r ~/Q
.

of-
_A

I J 0

I

I

fe
Remarks: -n-......,, _____~v~..,'~l-~-------------:------------------

t h,:r is CJY\ ~ ~ d"V'QrS,'ert\ S tc u c ±t< r -!

-
I n 1CM 1:0 vQ..n4 <.

• TO _

SIGNED ::tJLL..1~ < ~tyy...,



•
WOOD/PATEL
ASSOCIATES
Civil Engineers
Hydrologists
Land Surveyors

RECE!VED APR 0 5 i99~

COMMUNICATION RECORD

~,. : /--'-. .
.--;~/._ (j, ::--. ! r ~.

Darrel E. Wood, P.E., R.L.S.
Ashok C. Patel. P.E., R.L.S.
James S. Campbell, P.E.
Jay N. Vaughn, R.L.S.
Gordon \\'ark, P.E.
Jeffrey J. Holzmeister. P.E.

DATE: April 1, 1994

PROJECT NO: 93031.00

PROJECT NAME: Rio Verde - North Floodplain Delineation
Study, Hydrology

SUBJECT: Hydrology Method, Input

•
Input Received from Sandy Story

Wood/Patel - Burgess & Niple, have submitted preliminary results of hydrology using
various methods. The district has received the data submitted and concluded that the
Phoenix Valley S-graph be utilized for the subject study.

CC: Burgess & Niole:
Russ Cruff, P.E.
Larry D. Culler, P.E.
Larry J. Woodlan, P.E.

FCDMC:
Sandy Story
Magnus Jolayemi
Cathy Regester

George V. Sabol Consulting Engineers, Inc.
George Sabol, PhD, P.E.
Tom Loomis, P.E.

McLaughlin Kmetty Engineers, Ltd.
Frank Brown, P.E.

• GENCOR\93031·00,404

Wood. P;llel & Associatcs. Inc. • 1.550 East \lissouri, Suitc ~03 • Phocni,,<, Arizona 85014 • /6(2) 234-1344 • Fa;.; 16(2) 2~4' U22



-
McLaughlin !(J.J.letty Engineers, Ltd.

3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

•LElTER OF TRANSMIITAL Dale: 04-14-94 I Job No.: 89-407.003

To: George V. Sabol Consulting Engineers, Inc. Allenlion: Dr. George V. Sabol, P.E.

7950 East Acoma Drive Re: Rio Verde South

Suite 2 II
Scottsdale, Arizona 85260-6962

WE ARE SENDING YOU ATTACIIEJ) VIA Hand Del ivery

Original: Copies Dale Descriplion

I Rio Verde Binder and Accordian File.

I Tonto Verde Binder and Accordian File.

1 FEHA Binder and Accordian File.

1 Data Collection Binder. includinl> Summary Renort for Phase I

Task 2 Data Collec t ion dated 3-9-94.

•
Remarks:

SIGNED-SOt-d k iff az~ ~?k~
~J Frank Brown, P.E.

er----------------------
COPY TO _



s•
11 ..u', 'R u 1: :s S .

& NIP L E ,

ENG NEE R S

ARC H TEe T

Burg••• & Nipl., Inc.

5025 East Washington Street

Suite 212

Phoenix, AZ 85034

602244-8100

Fax 602 244-1915
RECEIVED APR 2 0 1994

LETTER OF TRANSMITTAL

TO

"? • / r/ I
",1'3.:;; I - :.f':; 'I '., j,/ 'J 1 .

COPIES DATE

I

l

i

NO.

2.-8

/ '- c;
~

, /}
/-c..

DESCRIPTION

o Resubmit __ copies for approval
o Submit __ copies for distribution
o Return corrected prints

THESE ARE TRANSMITTED:

o For approval
[B'for your use
o As requested
o For review and comment

REMARKS

o Approved as submitted
o Approved as noted
o Returned for correction
0 _

.---~-----:---------
SIGNED



McLaughlin .rillletty Engineers, Ltd.-M-KE·-- '••"::!.•

"I:r' • ~" ~P'

~ -..~. ..':!'l

~ ~~

r=.. ; __ ~ _ _ ..:.-.._ :=:::~

~:"'_'.!...P,4~"L",~~:..~!3.~~-=~~~.~t.,:'~::1!~;\.f.,'\>'h.~ !.t.&;"::.':..:ir.li\t,~21o.j.li!tt:1::.~-.!21!;tt~.,1.-,i1~L12'J~1H&.t:tJn!k,~'~~~\'i .",;..:~;..:::t TrT::··~·.~;"""'":·:· -.~~ •. !f,\'?.I·i..·• ';·~.Ft!

3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248·7851
I

ETTER OF TRANSMITIAL Dale: LJ/::z..h /7"4 I Job No.: sr9- tl07, /)!J~
I

~-
To: (],. !J (.~. ~~ £ Allcnllon: ;p,~ .

./.A

Re:

.

Dale

ATTACHED

Original:

WE ARE SENDING YOU

Remarks:

• TO _

SIGNEDl~~~



. ...•.•.. '. .:B".';1j 11 ..1; tE S :s ;
.. \.' <0, •. . , .

, .& 'N '. ·.1' iP, . J. E .

•
Burg••• & Nipl_, Inc.

1106 North Beeline Highway

Payson, AZ 85541

EN l; NEE R S 602474-5313

~'-""-I\.'r-r' t>tt\V ~ L· {r,gJ. Fax602474-3511
A R l' H TEe T S r< c. t... ::. i \j C_ U i l~.. U f .::1 ,

DATE 5-3-94 IJOB NO. I 5 I 8 3
RE:

(2.'0 UGI2.0lE: !=Lt:JO D

DGt.-INGA7/tJAJ STuD -..J

LETTER OF TRANSMITTAL

TO FRANK. 13R.Ou..JAJ

mCLAUGHLIN k/'1E77'T C=>V6- IN c=t;:/Z. S

WE ARE SENDING YOU: o Under separate cover via, the following items:

o Samples 0 Specificationso Shop drawings
o Copy of letter

o Prints
o Change order

~ched
o Plans
0 _

COPIES DATE NO. DESCRIPTION

I A£/2.IAL co,AJ T!ZcJ(_ /'1 A P 's QuAD. MAP~/ 'p'/::d o/U
i 1/ II

/ LIS, w/J"'T:#-'S OGSCR.,PTI"AJ Pa (NT ELEu..1 z! PANEL EL€I/'~ (of'o-J t.JS~.s DATUM)

F"1c=LL) ~t::>O..c:S
,(I.J",;co,.Jv=~e{) 10')

- ve:I2.TlCAL R t.I/U 5 - LJ (',..._5 DA-Tul'"1

I GPS COI'JT~t- DE SC'f2.IPT(~A1 SHEFTS ,c~te He. Ca/-/7/2CL

I ON- S ITt::=" OuA'-ITY C"A.JTR.aL SccilarJ Pf2.,NTo UI

("I\.J USG-S DATUM\

W/AE/2I,4L CCV'oJ~'-
,

/ A£/2IAL /'1A-PS - I2£O~uvEC) X-5£C/~ GlV1s

o Resubmit __ copies for approval
o Submit __ copies for distribution
o Return corrected prints

THESE ARE TRANSMITTED:

o For approval
G"fOr your use
o As requested
B"'fOr review and comment

o Approved as submitted
o Approved as noted
o Returned for correction
0 _

REMARKS

coPY TO ~P----!...F~I.=/-:=:6::-- _

L,CUI..L61'Z-

If enclosures are not as noted, kindly noti~' us at once,

.1--_-----------
SIGNE~~~



3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248·7851

ETTER OF TRANSMITTAL Dale: 5/J-1 "11- I Job No.: rcr- <fo7,OCl3
To:

GY>cr;o V, Set ',,/ ~S~ /t':J En8( \ Allenlion: /VI~
l7'T-n., k 0 M ,:t

f
Re:

n·" Vo..{'.1o S 0 l.(+~

•

WE ARE SENDING YOU -X A1TACIIED VIA 1st:- Clace ~R

Original: Copies Date Description

I~ 4tr:1 94- (l.,rH r ~,.,J i" a -1-0 JQ '"/-;, r1ff.:s r(c >I- - Jlc. ..f...,'~ r

1CLd.. ILr.' J q q. ~r-N c...e, 0 r"/' /10+(1 J,. +:. (?PS r..,..+r..l ( fJC- X.-' ~ 0 ... -h rtV\ r
'U' ...J

~
Remarks:

.TO _
SIGNED g-~ ~t=dd

• 'GII1-



TRANSMITTAL

.O:_,"",,:m~!:E~----=-:---=-_~:: _
If Hr;; f!7r. Ftaot·&awa P. e

FROM: George V. Sabol Consulting 'Engineers, Inc.
7950 East Acoma Drive, Suite 211

Scottsdale, Arizona E5260-6962
(602) 483-3368 FAX (602) 483-3990

DATE: ,01(1y z1 /9 94- .
PROJECT NO./Name:~fU=-~t~jQ~~=nd~.~~ _

SUBJECT: f!:;dn:Jldic Base ~4S

ENCI.DSED ARE THE FOLLOWING

1- Set of dOQ scale base Il?j?> (,IJl"lh-rS)
.--------------------

REMARKS

&C1nt~ / barre Qutullfd fILe· rhvJlnrs of E~rm::; h/qs/zes

.; J

COPIES. _

.GNED._~___'_/_=_dfr1~..c:..~~~).:.:..:7?0:;.L.·--------
·U .
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& N I .p .L E

•
ENG ~ E E R S

ARC H TEe T S

Burg... & Nipl., Inc.

5025 Easl Washinglon Slreel

Suile 212

Phoenix, AZ 85034

602244-8100

Fax 602 244-1915

RECEIVED t1AY 0 9 1994

o Under separate cover via. the following items:

o Samples 0 Specificationso Prints

. 7/
WE ARE SENDING YOU:

LETTER OF TRANSMITTAL

o Shop drawings .
o Copy of letter o Change order ~P-J~~- /t.:.d,·(~ .../a .t....:..;:-Ir1/:..::JJ

I I
COPIES DATE NO. DESCRIPTION

I I 2·-9 I1iJ..4-1Y;" :'u D~{)/ 177/~£/,-UfA /--i /1_/L4~ :::!/-I-/}.;7,UJJ1/, .u/J·"I f JI/7

ilL ;;j-L~ v t/!' I:/r .' //; ~ Ut; I I t71-- 'p '../.JjJ" A '".J ~ .t:'-:"'/ ,1::;\
£/ ,

-

!Z :- .
" .' .J I' •'LYd' til. (

-_ ,;:. '1 ~,, 7- . .)"·'V__ • ..1 .~

o Resubmit __ copies for approval
o Submit __ copies for distribution
o Return corrected prints

THESE ARE TRANSMITTED:

o For approval
/

(B"For your use
o As requested
o For review and comment

o Approved as submitted
o Approved as noted
o Returned for correction
0 _

REMARKS

.'------~---------



3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

to.. i d Vl.r4

ETTER OF TRANSMIITAL. Dnlc: S- (""1. - Cf 4- I Job No.: rc'C(- 4o-L 003
To:

(-:>11 ~ L E
Allenlion:

~ Loo "VI ,: ("]::v.r /VJr/
ne: R,'n l/orJ.p .\r'\ l.-,.-r-~

WE ARE SENDING YOU -$ ATIi\CIIED vlA__-,plr'-'f'-"c_A....;.r_-_u~,o__

Original: Copies Date Description

I C A
c;. ~(d'" Iqq] "1 Sj,·~ 0+ s~;- re.. c.A' .r:.-o..-i dP"r.tJL,. t11:-r, -trJ.! ).0 rl I J c..!o'riL J' I

f

•
Remarks:

~O _



3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7i02 FAX (602) 248-7851

l;EZA E. KMETTY
RONALD C ~lcLAL!(jIlLlN

IIALFOIW E. ERICKSON
WILLIAr-t R. KENDALL

RALPH L. TOREN
TERRENCE P. KENYON

RICIlARD E. i\kLAUI;llLlN

Date S".... ~ I - cr 1- Page 1 of :5
INCL. this page

From fr l1A'llc Bra WV\

TO -d'"~k~-....:...;1I);..!..:r:...::,.~~~~-h~o::....:.k'\~lS:::::!.....---------------

7

Company ---:-(,"'---'"'II~s=__·,:=:::G;...lt=..---=:I.=--n..:::c-::....- _

Comments, -__--J-1...,;0'r1l~r__--/..oLL1...;;:.Q.~A..=:'f"~D:::-.----l~~~~~J.t:_--=~~~~~~~....1t:----- _
- i "-"-j I

-01L «3M: ~ 1+•

NOTE: If this transmission is incomplete, please call
(602) 248-7702 .

• Admin\FaxFonn.OOO

ASPEN. CO
(30:1) 925·1920

TULSA. OK
WIXI r.X~·fiXIIlI

DENVER. CO
(3031 458·5550

SUMMIT COUNTY. CO

(30:1) ·168·21·11

;OMriFTE ENCINEERING SERVla:s IN: TRANSrORTATION IolUNICII'AI.I;Nt:lNI;t:RIN(; CIVil. ENlaNt;t:llIN':

WATER RESOURCESTREAThlENT AND DlSTRIOlmON CUNSTnU<:TIUN MANAIIEMENT Sn:CIALTI H\'ORAUUCS

STORM DRAINACE ANO FLClOP CONTROL

RATE SnJDlES ANn UTIUTlES ECONOMICS
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3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

ETTER OF TRANSMIITAL Dale: S)3Jlq1- I Job No.: C(cf- 4-a I. 00.3

l/ , Ar.Jrni ~~_f -/...',....

.-
To: r~O AUenlion:

/ltJ/'t Tr~ h-, I"l ......,., \'
~ 0 -.J Re:

n.~ I/QrJ" S?*l LA.r~

ViE ARE SENDING YOU .LATTACHED VIA

Original: Copies Date Description

I S;} J) jq¢ (Jr I r, l'rtJ M'7" I Or .f- h-A.J U~ /VI r./l r,
/ J ( 1

•
Remarks: ~

i

"'-P:::-L--S;-S-j--~---o..,-J--S-+--r-M.--±r-c;-r-ck-c-hfZel--I/,"-Q-S)-.-¥~¥,r...::.1;p:-::-.----I-././-:;;-" _

'y TO, _
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McLaughlin wnetty Engineers, Ltd.

3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

LEITER OF TRANSMITTAL

To:

Dale:

Allenllon:

Re:

,,003

WE ARE SENDING yOU .X- ATTACHED

Original: Copies Date Description
j
I

I fn-(-q~ tJrl'O j~ I!A Jc.,... IOnr)' ~ //ro Me-.n !

0 I J /
i

i
,
,

•
Remarks:

~----------------------------,.-----------------

.1-.-- _
COpy TO _



• GKS Consultants of Arlizona9 ILtdo

June 8,1994

Mr. Frank Brown
McLaughlin Kmetty
3501 N. 16th Street, Suite B
Phoen~,Arizona 85016

RECEWED JUNO 8 \994

•

RE: RIO VERDE SOUTH - FCDMC FLOODPLAIN DELINEATION STUDIES
Letter of Transmittal- Revised FMDMC & USGS 7.5' study base maps

Dear Mr. Brown:

Please find attached the Revised digital Topographic base maps and FCDMC
Coverages for Rio Verde South - This data is on a Arizona State Plain, NAD 83
shifted for local adjustment in the coordinate system to match the project mapping
based on USGS Published local adjustment.

The adjusted stream lines are included (as continuous polylines) for your project
watershed study area. A copy of the stream data (only) is being delivered to Tom
Loomis at GV. Sabol Engineers. They have already received the balance of the
adjusted data under separate cover.

Please contact me should you have any questions or comments

Sincerely,

GIS Consultants of Arizona, Ltd.

(A!J,9~
L. Don Spire, RLS
President

• cc: Tom Loomis, G.V. Sabol Engineers
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.Ko£~ McLaugWin Kmetty Engineers, Ltd.
;;7"1iZ'~~::i~~~~~"";':L.(~m:z~~.::.i2'iL~_:a-52Zi&'HS::x,a..~~::!1tti.acr~t:f~G:;:..:t\.§-;;;~,M,:.-±'J;~~:«:::~'i¢=~.5Ze1~

3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

LEITER OF TRANSMITTAL Dale: ?'-/5-'11- I Job No.: 61- 1--o7·oc..J
To: ," t!. \.~ &?) i Attention: /1,; . IGvY\ J-06Wi,',I jQorcO

(j
Re:

(' ,... I \ . EVlc. 1',11 f)Q /\ r~I'O V~ ~~, ... n....,,-ro, ~~ ..,.,.'4\

V V

WE ARE SENDING YOU ~1TACHED

Original: Copies Date Description

) - 1'1; IDoc) / ....J ""',., /!( l/Q. )/~

I - I" -; d- c>c ! cJr,o. ;,.~ rrud ""'~I' /e.. h'/l..<X J/ 'r,j f'

r jt BI''Y\ j "/f>+
oJ

/ /I I::: / t)t:<l ()

I I ./

n,,yJ IJ//l+ J /1- "'" I
- ~O

Ii

•
Remarks: T71\ov1

,~. (' orlL
/

S:'ub h bCl (" ,~'(1 vv\o./) "

•
COPY TO _



~1VIK:E~ McLaughlin Kmetty Engineers, Ltd.
~•....,~. ---:::,~~ =:;:T;ri~;~1.!~!~~~~~··~·.~.,_,,,,~~::~:~.,;: '.~~".,~~r.~~~.,;::._1.:i.,:;"<;J~":'!'"",·~:c;~·.:;~.Jli-; .·~(1:.~·~i,u :~i:;;~:;...;;r,.:J'.~ .','.: .';".~"-;.' ;:..::'.~:'~~ _... ~...""~,'.}~': ·i;'-'.~ ( ,'~", ,.i: ,-.:.':..' :',: '.. i·~-··'1

3501 North 16th Street Phoertix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

l;EZA E. KMETTY
RONALlJ C McLAUI;JII.IN
lIALFOIW E. ERICI-:SON

WILLIA:>I R. KENDALL
RALPII L. TOREN

TERRENCE P. KENYON
RlCllAIW E. r.kLA Ul ;IIl.lN

Page 1 of J...
INCL. this page

From_-'---'--"--'''-'-_-'''':....LJ.L.:;;;;..,.- ----:,....- _

Date'-----:G':..f-/.......cL~/+_I-J.q-L..1-­r /

FC~ /( B(at.v>'l

Transmitted to Fax Number -I-Lj:.....·~&:..:::...:)~?_-.....:i.!...9{...;".!...~.:...u:...J _

Company__--::::::b::.....JVS Ce. j j..--" <:-

")./3,"/1 f- ).3,
r; )

~,QS:,

C-tHJrd..1'Sj-ob= P&kM

~b~
V

~tl'd I

Comments

~QC'-
o -

o -

Job #-------------------------------------------

003

NOTE: If this transmission is incomplete, please call
(602) 248-7702 .

• Admin\FnxForm.OOO
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WA ITR RE50URCrs T1<EAlMENT AND DIST1<IBunON (;l)NSTnUI:T1UN MAN AI:EMENT SrECIALn' H\OR,\UUCS

STORM DRAINAGE AND Ftoon CONTI;OL

RA TE S1\:OIES AND unUTlES F.CONO"ICS
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McLaughlin I netty Engineers, Ltd.

3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

TIER OF TRANSMITIAL Dale: b/"J.. '3 I q 4- 1Job No.: [q- fa 1.00.3
7

To:
~\-.I reo. , !Z1(1+M f;, Q. S -i-qf,'(M

Allention: n:r !< {J.,QJ./1Il r ,

Re:

1\ ;" IJQre& A-z. R,ll U~ ,\',-,t-t+h
J

WE ARE SENDING YOU -i.ATTACHED

Original: Copies Date Description

I "}- ')."}.-lfJ ~,'o1 flo+oa.r...,,~..5 .l- ~ IOAe> Jl11't.11 hII.1l J,'", (I J II~ ~Od I

U ,
-

1./ ./

~
en Ipby, CWF hR.>;+J Tho C{~I'o1 f~ +v r ~

I I

R: Q /;~ Noc¥h ( ,IVoryh pI- R,'o f/~ 0".: vt) na'U hg

s~ to 104) ~, (.y~..,. ar~

• TO (A. r~ '- R. 0.0 e.s +y­
I 0 I



ARC H TEe T S•
BUG E :s S

&N I:Pl.E

ENG I NEE R S

Burge.. & Niple, Inc.

RECEIVED JUN2 4 199425 East Washington Street
Suite 212

Phoenix, AZ 85034

602244-8100

Fax 602244-1915

o Under separate cover via. t.he following items:

o Samples 0 Specifications

~ached
o Plans
0 _

8.50ICo

LETTER OF TRANSMITTAL

o Shop drawings
o Copy of letter

COPIES DATE NO. DESCRIPTION

/ 2-Go P fi J~ i..<'7 &f /J.-A~rr A ruM? j) I"v-I LJ /1/1 rj ~,/}
/AAf.J a 1J/, 0~.L ' 17N~---

II)
-

THESE ARE TRANSMITTED:

o Resubmit __ copies for approval
o Submit __ copies for distribution
o Return corrected prints

o For approval 0 Approved as submitted
o For your use 0 Approved as noted
Id'J\s requested 0 Returned for correction
o For review and comment 0 _

REMARKS !!~~ -C.AuQ..,~.£i.etfM-R..-
cLepO'1.~ 7J

.~-------------------

COpy TO SIGNED

If enclosures are not as noted, kindly notify us at once.
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Burg... & Nlpl., Inc.

5025 East Washington Street

Suite 212

Phoenix, AZ 85034

602244-8100

Fax 602244-1915

o Under separate cover via. the following items:

o Samples 0 Specificationso Plans
(3/ rJY'd

o Prints
o Ch

LETTER 0 F TRANSMITTAL f-=:DA::--
TE

-----l..l::+=---7'--L..-l----'-_--:-------:-_----j

RE:

o Shop drawings
DC flopy 0 etter ange or er ) ,-p_b l' _1/1/1 AI

I £ !!
COPIES DATE NO. DESCRIPTION

/ Z-s /2...~() p ,/J 191.£./)J/f.:1/J..;"p0 "IllJjI() ,lJ1./ xU d --/;f;/J~r-t';'rfJl'i}Jv:rJ
~'1,1 /:L-/uJ , //' ~/.i,;J/ /~ j/:; -l .JJ!-w f ./IL. f

p~ / 'p~...r.' I t)

I ()

-

j::J-IA..dt:;,.iy~ nz 8.So/&:"
r. I

WE ARE SENDING YOU: I4Y'Attached

THESE ARE TRANSMITTED:

o For approval
urFor your use
o As requested
o For review and comment

o Resubmit __ copies for approval
o Submit __ copies for distribution
o Return corrected prints

COpy TO

If enclosures are not as noted, kindly notify us at once.
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McLaughlin Kmetty Engineers, Ltd.

3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

LEITER OF TRANSMIITAL Dal.: b/ J,i /q 4- -I Job No.: rq- 4G> Ir 00.3
/

To: [. .s =tl,d
AUenlion: L-v-::.m,:<:~Z 0:<::,., V, ;1Vlr- .. 70"'"

Gr-r.ci!.. 1+;"". ~ c. ,'" q l1.ri' ;;", c- R.:

.J J
,

(\.' ~ IJ~ ~ 6 .... -+--~

•

WE ARE SENDING YOU ";:;""ATIACHED VIA 0 ;c.. /(. -L., 0
. I

Original: Copies Date Description

/0?t b/YJICf 1- .3 .c::~ SOc .. I J - A,"A: I1+.... r-j i/\~ ~ ;::.. A \J ;or-<:: "')

IQ~ 't "7 ·r~+:: hr".' / I, "'/ J f3~ tie-77:\'

(~ --. r~ VJ'\.ark \: ~~Ir.. f f( ~ r Y\ L,.J -L. v /f") '-T .
j

J I

Remarks: .~

-'

IL.rv;=,,::v

J.-I
, f"Q ~?

o V

e---------------------
COpy TO _



RECEIVED ·I"fIJ 2 8 1994

•
.. '. . ..:'~ .{lJ' ,: ~~ ::G E S S

• • f '.""

, ,-~ "N. '1': 1J L E. . (. . . "

ENG NEE R S

ARC H TEe T S

Burg••• & Nipl., Inc.

5025 East Washington Street

Suite 212

Phoenix, AZ 85034

602244·8100

Fax 602244·1915

LETTER OF TRANSMITTAL JOB NO.

RE: I

TO 1.L.J-C,~C,f.!.J..JL~q:-;.~~~-'-'-L---_-­

;:::2.,:..t>L.---4o<C~--L.'~~~~-"-'-"'-'-'--..:.L.:....::...<...:<o.~.&..+"'--­
'"7 O..,,/-,) .
~.'L- . " I J./. ",.'/V;·'·:Y

o Shop drawings
o Copy of letter

o Prints
o Change order

lJj'Attached 0 Under separate cover via. t.he following items:

o Plans 0 Samples 0 Specifications
(lY' C.,dc ~J. Y .4<1.:( ;ide,'l Ly

COPIES DATE NO. DESCRIPTION

/ "', ) i.-'j/J /) /0'" .... ,. teLJr'llj!/-/ (~~1i i·v...:..I" .\:/1~1 j j;'-t,I ...J...:

/ (J (2 ,. '"7; /IU!ZI c -r,4 if f:: './i./, /0 / ,/~ /~ , w·..t", fJ-'/jY;,

I). --' />/;;;/// ,; "l}r)"i..r~ ~4JLJ>,(.,1//l; r -i t·~·

.

THESE ARE TRANSMITTED:

o Resubmit __ copies for approval
o Submit __ copies for distribution
o Return corrected prints

o For approvai
o For your use
ill'is requested
o For review and comment

o Approved as submitted
o Approved as noted
o Returned for correction
0 _

REMARKS

--------------
SIGNED
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TRANSMITTAL

•
: D7!cE
Atin ~ Froflk t3rtJivd

FROM: George V. Sabol Consulting 'Engineers, Inc.
7950 East Acoma Drive, Suite 211 ­

Scottsdale, Arizona 85260-6962
(602) 483-3368 FAX (602) 483-3Y90

RECEIVED JUN2 8.1994

j

DATE: June 27 , 199 'r-
I

PROJECT No. /Name: _'h.........,tl"--.L.JR....../'-'O'--+'-U-"-'~c'-"do4.Jp....... _

SUBJECT: Gild,! (,(' ()1aO
I

{-

ENCLOSED ARE THE FOLLOWING
I r> d'- - I.... ~} A",..j-<:::.er oT re j//l('\ ClT ~7/ldu~C cK IIQI / ..-------------

Cal/ J}:J"i~ 0, me WIth

COPIES ·_· _
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ARC H TEe T S
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EeEl. _0 JUN2 9 100Burg.:. & ~~;:••:c.-::·
~iast Washington Street

Suite 212

Phoenix, AZ 85034

602244-8100

Fax 602244-1915

LETTER OF TRANSMITTAL DATE 0
RE:

JOB NO.

WE ARE SENDING YOU:

o Shop drawings
o Copy of letter

COPIEsl DATE

J

o Prints
o Change order

NO.

urAttached 0 Under separate cover via, the following items:

o Plans 0 Samples 0 Specifications
lJY" ~4~J4" :>Jy/l,.fd(~

DESCRIPTION

o Resubmit __ copies for approval
o Submit __ copies for distribution
o Return corrected prints

THESE ARE TRANSMITTED:

o For approval 0 Approved as submitted
[E(f:or your use 0 Approved as noted
o As requested 0 Returned for correction
o For review and comment 0 _

ccL~M/ d.e.;r1~~~
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RECEIVED JUL 0 7 \994
TRANSMITTAL

Amo:----:!l2-':-J-Ut~E=:_____r._----------------
~ A-t+ i' , ZJf1 = rmn t( I)mwfl

FROM: George V. Sabol Consulting 'Engineers, Inc.
7950 East Acoma Drive, Suite 211

Scottsdale, Arizona 85260-6962
(602) 483-3368 FAX (602) 483-3990

DATE: ,Iv /LA 10 :~C)d.

PROJECT NO.~Name:~4{~p~K~i,~?~~=erd~t~- __
. ./ •. I I~ I} "_1

SUBJECT: __P:.-...('?<::....:.l.,;hi:..:;:u"-"I-i..T....S'----'u"'"'-_c::.._,"-.-,---=c-:...- _

-~II

ENCLOSED ARE THE FOLLOWING

I.e. Jo
II

COPIES _



3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

';'l ' , .. L-

EITER OF TRANSMITTAL Dale: 1/ II jq4- -\ Job No.: 4-"'"' 1-<;-4_o~f

( H-l> n:~ V, S e(J,c> I
I I

To:
( "".. \IA /+1 l'Ir. 6 ncI /~

Atlentlon:
~") '" ".,is""Ii"l\'""

(J .J J Re:

RI',) IJrrrb S~ lA +"h

WE ARE SENDING YOU ATTACHED VlA, _

Original: Copies Date Description

/ h~ 11q4: I ":::: ~oI0' I'C.J. C<l / tJ r J mJJ,..-, /lAM- To Yl ftr l/vh
I I

,
Remarks:

I ,~ I
/') \- ,.{I",., ..') ~ '.
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--------------------------------------

SIGNED 9-1lAc1T~ ~ ~



LEITER OF TRANSMITTAL Date: 07-15-94 I Job No.: 89-407.003

To: Attention:
George V. Sabol Consulting Enginerrs, Inc. Tom Loomis

7950 East Acoma Drive Re: Rio Verde South

Suite 21 I

Scottsdale, AZ 85260-6962

~/l(P_LC_ ..._---_•._-- .,

~MK::E~ McLaughlin :Kmetty Engineer:, Ltd.
E::....·::'.~~~~:d.!~~::~~~.::~:5k:.:7~.\1~.;:~.::.~=;~~.a~.;l~~ ..;;:~~;:~:.'t'~·(!·· ,,13'~-..;... ..;.;;:..2~:...~i;~_\';-;~-·,: ..LL:';J;t~~V;,.~.,~~~~~~~~~.-:~~~;..:.:::T;G:;:.~If:..': .. ::~.:~:.~~~.; .: .....:iJ~~~':'·11

3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248·7851•

WE ARE SENDING YOU ATTACHED ~ V~ Hand Delivery

Original: Copies Date Description

I Redlined Hydrology Exhib its.

I

Remarks:

,---------COPY TO _

(1/ ,;~, :/' ('
SIGNED__.:.--1-..:..,~/1·=-v~=.:...;....;.._'7..=.._.~=.::._:.:::.../..::~::."-~_-...:·;:..•.=-->-:.:.....:::_:=. _



RECEIVED ,I UL 1 5 199~
(1i-IIVL

696Jlfo 7. c~~
TRANSMITTAL

,,: _~fi<..:.../f.l:::l'A:;c»~./€~B~'L:.::::"""""=iV_·----'c?~- ~/J1=k.:.loE~ __._------_:__------

FROM: George V. Sabol Consultin9 'En9ineers, fnc.
7950 East Acoma Drive, Suite 211

Scottsdale, Arizona 85260-6962
(602) 483-3368 FAX (602) 483-3990

DATE :_--!...../4...:.-...llJ"oL.:""=t.:.L.y-...£.9~f~ _

PROJECT No. /Name : _---..!..1-=t-l-/_·.:....If:..=r.~o--l:U~e~~::>..!-Q~~~_S;~'1~....J:.I=~1---';::,~r~s'-- _

ENCLOSED ARE THE FOLLOWING

~L....-~((~",c.....l --Io...JL·4~-"'::"-IcL"'--_..!:L=,::;::::z.,a.JclllL:i~<;..::e:.--__&~/.,:..:...:=6.....:::'t-:.-- _
~,..¢.. 1://'-4 .£: /S £,r" ..t:6

COPIES _

'GNED_-=D:....;i(j.....:.f _



I RECEIVED JUL 1 9 199\'

TRANSMITTAL

/1#£
4rrN ~ FI?A~ BRowN

I _~...l.:--=- _

FROM: George V. Sabol Consulting 'Engineers, Inc.
7950 East Acoma Drive, Suite 211

Scottsdale, Arizona 85260-6962
(602) 483-3368 FAX (602) 483-3990

DATE :_.....;/~9_J=--l:!!Jt14"""r'--l..~.....:'4 _

PROJECT No. /Name: 41- ft',a ~/je S,.,./l F IS

SUBJECT: __)/-,Y-='lJ~R.~()L'"-l..O..:;;.GuV:,--""",;£::;,;Y~,tJ;:.....:.....~I1=I~r....$---::J)::;.....;;.a;.;.;/1;.=:d~£:.-- _

£x j" b,tt- iJ
Erkh;/ E

ENCLOSED ARE THE FOLI...OWING

• ~d_ I,'APJ ~J ,S'
Rp.~ /'.-",1 ~J of'

REMARKS

~Q<5 ~,/~ C ~-7"'t'5 p,..J. ,-d-ev/l t491P.

COPIES _

• l"J'\.-.-JDSIGNED_~V~..:..._/"_ _
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McLaughlin 'Kmetty Engine'er~,Ltd.
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G(u!1--:- _
AHn: Leu-j ~;re

FROM: George V. Sabol Consulting 'Engineers, Illc.
7950 East Acoma Drive, Suite 211

Scottsdale, Arizona 85260-6962
(602) 483-3368 FAX (602) 483-3990

DATE: AUJLlsi I) 1'7ri
PROJECT No./Name: 4U R/Q!Ierd.e Frs

SUBJECT: HydmlOC/1
,FeD 93-07

ENCLOSED ARE THE FOLLOWING
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,IVIBE~ McLaughlin Kmetty Engineers, Ltd.

3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

Date

(;87.A E. K~I ETTY
IWNALDC McLAU(;IILIN
I1ALFo ltD E. ERICKSON

WILLIAM It. KENDALL
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TEHHENCE 1'. KENYON
IUCIIAHD E. MeLA U( ;IILlN
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McLaughlin Kmetty Engineers, Ltd.

3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

'.
o~, /?,?L/

LETTER OF TRANSMITTAL Date: .. 07 11 94 I Job No.: 89-407.003
To: George V. Sabol Consulting Engineers, Inc Attention: Mr. Tom Loomis, P.E.

7950 East Acoma Drive Re: Rio Verde South

Suite 2 11

Scottsdale AZ 85260-6962

•

WE ARE SENDING YOU jLATTACHED ~ Pick Up or Deliver

I Original: Copies Dare Descriprion
I 1 12-10-92 Photo dated 12-10-92; Sections 3-4-9-10 T4N R6E AerialI

photograph, mounted on plastic film.

!

I
I

Remarks: Tom

We received this in con ;unction with our Rio Verde South proposal about June, 1993.

This is within our Study Area. so I am giving it to you. Please return this at

the end of the project.

--~--------------------
COpy TO. _

Frank Edward Brown, P.E.
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'''OOD, PATEL & ASS~( EVEo AUG 2 4 199~ETTER O¥~ TRAN~MITI'ALt> . r
Civil Engineers, Hydrologists, lAnd Surveyors fit 1<- t. vl'/ ~ Y~ 1-07,. 0 03

• 1550 East Missouri, Suite 203 DATE: August 24, 1994 IJOB NO. 93031.00

Phoenix, AZ 85014 ATIENTION: Tom Loomis, P.E.

(602) 234-1344 • FAX 234-1322 RE: Rio Verde - Nonh FPDS hydrology coordination

TO:

George V. Sabol Consulting Engineers, Inc.

7950 E. Acoma Dr. Suite 211

Scottsdale, AZ 85260-6962

WE ARE SENDING YOU • Attached o Under separate cover via PICK-UP the following items:

0 Shop drawings 0 Prints 0 Plans 0 Samples 0 Specifications
0 Copy of letter 0 Change Order • Other_(Files)

COPIES DATE NO. DESCRIYTION

I 8/24/94 11 "xI7" copy of portion of drainage map and HEC-I schematic

I 8/24/94 One 5 1/4" diskette containing TAPE21 files for divert operation 165DR

for 6-hour and 24-hour storms

THESE ARE TRANSMITTED as checked below:

0 For approval 0 Approved as submitted 0 Approved as noted

• For your use • As requested 0 For review and comment

REMARKS:

Note that the NMIN value for both files is 5 minutes.

Sto r 0....9 eN' (111 t ~ ~"''-1 rt, cpS:,

c:\. P\. R10 t/ e- t<. 0I=-\ Itec ) \ f<- ,nNoR1 H
(

TAflj; ). I . Ob t-i.fJ/J.. ,\ ~....-N...j

T!+P E"'}-f.- ¥ t H

A-r 'f~r"'-"- 7/- t ier <z\ ;- ,I , •

•COpy TO: Larry Culler, P.E., Burgess & Niple

SIGNED: Anthony J. Regis, P.E.
FORMSITRANSMIT,GEN
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McLaughlin ILtetty Engineers, Ltd.

3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

•LEITER OF TRANSMIITAL Date:

\"'E ARE SENDING YOU -X-ATTACHFJ)

I Original: Copies Date Description

I I lJ II Ie n~k 0,,",- +u ,'1'1 i 1\ C1 Aun, end,} .{;,, ..,.., (l IJ,J/o _/

I ~ C&" <lrc7-Q ~ / /.h.., J"oJ (,. ~ MrA/l C'

V / 1/ f

I

I
I

Remarks:

)

_____pl.€..cL,sL VI.. c:> h

---------------
COpy TO _

SIGNED__A-.~~=_=..",...._~_=___=~_ _fE~F_-l.L~-....:.......--
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. ;a'~N··~1 P-IL :E," , .

• ENG NEE R S

ARC H TEe T S

Mr. Frank Brown
McLaughlin Kmetty Engineers, Ltd.
3501 North 16th Street
Phoenix, AZ 85016

August 25, 1994

Dear Mr. Brown:

Re:

RECEIVED AUG 2 5 1994

Rio Verde North
Floodplain Delineation Study

Burgess & Niple. Inc. During a phone conversation, this date, we discussed a flow breakout included in the
5025 East \Vashington Street HEC-2 model for Rio Verde North. The breakout occurs at Section 2.494 of Wash A

Suite212 and discharges 210 cfs to Rio Verde South.

•

•

Phoenix. A2 85034

602 2~-8100

Fax 602 244-1915

Enclosed is a print of Sheet 5 of the maps for Rio Verde North, which shows the
location of the flow breakout.

Very truly yours,

~r~'C~
copy: Magnus Jolayemi

Cathy Regester
Sandy Story

9 :!
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• 3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

LEITER OF TRANSMITTAL Date: 1:1- kerf. 1Job No.: g-q- 'fz, 7, 60 ~ 1

To: r::.C V. Sc(b~)1 ~rc.( I~<.II .... Attention: /11 l--n I'"l ~ ,:c- I.... Q....d".,,, I;. Vlr:.r~ r, TQ>.r.
( J J

Re: I
(J..,' r'J Ua~ /:: ., Li +-h I

I

WE ARE SENDING YOU ,'i-ATTACHED

Original: Copies Date Description I
} !if,0j,(~t'a. 4- 1C;~ 5+-; ~ ~1l1''''Q I

Ir,J I
I

I
I
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I
I
I
I
I
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/ / '-"/
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--------------------
\

\ COpy TO------------- I~".s ~,

SIGNED ~11 k1.~ ~
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MI§:~ -' McLaughlin Kmetty Engineers, Ltd.
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• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

LEITER OF TRANSMITIAL Dale: q/) qJq 1- I Job No.: '(1- 4-~7, 0 CJ~

To: r~ V L "- 0 ~(tA/ ..J':"n btlc.J"-I"1J/:j
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0 J J

Re:

n"O l/~-~C:~ L,+L

WE ARE SENDING YOU ~ATTACHED

Original: Copies Date Description

I jS A(1(.,q4 I-ll-l+v~ ~r: r11 1/V' (,Il. f-' N l h F-ra-.. k' J?ro Lv", ( 111 KEo)
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RECEIVED AUG 2 5 1994

Mr. Frank Brown
McLaughlin Kmeny Engineers, Ltd.
3501 North 16th Street
Phoenix, AZ 85016

August 25, 1994

Dear Mr. Brown:

Re: Rio Verde Nonh
Floodplain Delineation Study

Burgsss & Nipls. Inc. During a phone conversation, this date, we discussed a flow breakout included in the
5025 East Washington Street HEC-2 model for Rio Verde North. The breakout occurs at Section 2.494 of Wash A

Suite 212 and discharges 210 cfs to Rio Verde South.

•

•

Phoenix. AZ 85034

602244-8100

Fax 602 244-1915

Enclosed is a print of Sheet 5 of the maps for Rio Verde Nonh, which shows the
location of the flow breakout.

Very truly yours,

~r~'C~
copy: Magnus Jolayemi

Cathy Regester
Sandy Story
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To: Frank Brown
MKE

Re: Sinewave Pattern for FEMA Sheets

Frank:

We have made a block called SINE200 that is one cycle of the pattern needed for the FEMA
waterline.

It can be INSERTed into a 1"=200' drawing without scaling, then used to pattern a line with the
MEASURE command in AutoCAD. The distance increment will be 14.8' (200 * .074).

To complete the cycles down the line, the straight line needs to extend past the actual endpoints
of the line. Then pattern with the MEASURE command and explode the block segmenets that
cross the real endpoints of the line. Then TRIM both the exploded blocks and excess line past
the endpoints.

The straight line needs to be on one layer, and the sinewave pattern on a different layer for
conversion into ARC/INFO.

This is not an elegant solution, but it works for now. We are trying to modify our treeline
patterning command to pattern on opposites sides of the line every other symbol, which would
automate the procedure.

Good luck,

Bob Parks
Aerial Mapping Company, Inc.
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WOOD, PATEL & ASSOC., LEITER OF RANSMITTAL

Civil Engineers, Hydrologists, lAnd Surveyors

• 1550 East Missouri, Suite 203 DATE: September 15, 1994 I JOB NO. 93031.00

Phoenix, AZ 85014 ATTENTION: Tom Loomis,· P.E.

(602) 234-1344 • FAX 234-1322 RE: Rio Verde - Nonh FPDS hydrology coordination

TO:

George V. Sabol Consulting Engineers, Inc.

7950 E. Acoma Dr. Suite 211

Scottsdale, AZ 85260-6962

WE ARE SENDING YOU • Attached o Under separate' cover via PICK-UP the following items:

0 Shop drawings 0 Prints • Plans 0 Samples 0 Specifications
0 Copy of letter 0 Change Order • Other_(Files)

COPIES DATE NO. DESCRIPTION

1 9/15/94 11· x 17· copy of ponion of drainage map and HEC-l schematic

1 9/15/94 One 5 1/4· diskette containing output hydrographs for diven operation

171D for 6-hour and 24-hour storms

THESE ARE TRAN'SMITTED as checked below:

0 For approval 0 Approved as submitted 0 Approved as noted

• For your use 0 As requested 0 For review and comment

REMAR..T<S:

Tom, this diven operation represents the flow breakout from Burgess & Niple's HEC-2 model. Note that the NMIN value for both

models is 5 minutes. From inspection of an aerial photo, it appears that a ponion of this flow lost from the north watershed may re-

enter the nonh watershed at a point about 3800 or 4000 feet east of the divened flow, as shown on the sketch. If this is indeed the

case, please forward these hydrographs to us, along with those for any other inflows into the north watershed. If you have any

questions, please call. Thank you!
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COpy TO: Larry Culler (B&N)
Sandy Story (FCDMC)

SIGNED: Anthony J. Regis, P.E.
..··(JRMS,TRA:"SMIT.GEN



•
-M'g- 06s
~.. _._. ~·_QfE~~ McLaughlin Kmetty Engineers, Ltd.
~"·__..;.:':..~~:':'~OO'.4k',;;,,.t'=~~:1t:~~:n:..~TI~!:..:....,.........·.~:."') ·d:!=~~~..:!'z-~·~::.zr,:·~rl7"!i{;~~·;'l.:2'~~~~lw~:!;.;~, ..\E'.h,_fnS;:~:-."·\-:;n:~::':'\:X;:.....:t;;:"-.~~\.e;:~aa

3501 North 16th Street Phoenix, Arizona 85016-6'H9 (602) 248-7702 FAX (602) 248-7851

LETTER OF TRANSMITTAL Dale: q- Ib -q 4- I Job No.: '6Cf,- fo;, 00-3

To: (.n",,--. V, C- J 0 ~J' .... I.g.,v. f;",Gt i'I'1QUS"
AUenlion:

~ L.c, f"l VV\;..s/1/1 r
0 V V I

Re:

R;" VOr.-L ~\';') IA+'~

c~,.o r?rchr ::/PI
6

WE ARE SENDING YOU .J..-ATIACHED

Original: Copies Date Description

I ~ r")..'\....q..., (\~1J, S ~ I Rrw;,sQ.pj: NQ....v~ 1-.. tAr MC{J)
AfaA,. r ~~ ,., f<.u:J-,.(,JJ A9f',~

1 g- /}'). ?/.l1 Cf/(.q Grv-.j-~ t1 r,nt- fJ r-.o +0 ccJ/l.-,
I V

-y 1/

Remarks:

) I

•COPY TO _

SIGNED~ 0.u~ ~



'-,
; ~.:~
, , /_: '-'

---'-.,.....-----

LETTER OF TRANSMITTAL Date: 09-20-94 I Job No.: 89-407.003 I
To: Attention: IGeorge V. Sabol Consulting Engineers, Inc. Mr. Tom Loomis, P.E.

7950 East Acoma Drive Re: FeD 93-07 I
Suite 211 Rio Verde South FDS I
Scottsdale, AZ 85260-6962 I
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FLOODING SOURCE AND LOCATION

At connuence with Verde River
Near Indian Reservation Boundary at River Mile 0.265
At Forest Road near 1'>1cDoweII Mountain Road
At Forest Road above White Wing Drive
About 0.1 mile above Danny Lane
At Vado Court

Wash 10

Above connuence with Wash 11
Above Forest Road ncar EI Parado
At Avenue:Del-Ruy" - t ff I,.,~,.\;,J! .,
About 0.23 miles above Avenue Del Ray

Wash 11

At Connuence with Verde River
After connuence with Wash 10
Above connuence with Wash 10
At Forest Road
About 0.2 miles above R6EJR7E Boundary

rvlaximum now, with or without Section 36 levee,
whichever produces maximum now.

89407-00\FEI>IA-HpI.OO3

•
TABLE 2

SUMMAHV OF IHSCIIAI«a~S

HYDROLOGIC
CONCENTRATION POINTS

C570
C569
C568
C567
C566
C565

C545R
C543
C542
C540

C546
C545

C545L
C536
C575

DRAINAGE AREA
(S. M.)

5.43
5.09
09
4.88
2.36
2.28

13.91
13.73
7.40
7.28

20.82
20,47
6.56
6.52
6.36

100-YEAF
(cfs)

1140
1010
10111
960
760
660

1910
1890
1430
1420

2100
20W
740
740
740
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Table 0-9
Row split at C535

Discharge, in cfs
Staqe Left Riqht Total
-- 0 0 0
--- 15 85 100
- 30 170 200
- 90 510 600
-- 150 850 1000
- 225 1275 1500

Based on field reconnaissance and aerial
photographs, a 15 I 85 split was used.

13-0ct-94 Page 1 of 1
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Figure D-9

Flow split at C535
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Table D-19
Row split at C574

Discharae, in cfs
Staae Left Riqht Total

1777.8 0 0 0
1778.0 20 0 20
1778.2 25 0 25
1778.4 30 0 30
1778.6 45 0 45
1778.8 70 20 90
1779.0 110 25 135
1779.2 175 30 205
1779.4 250 50 300
1779.6 350 80 430
1779.8 485 140 625
1780.0 660 200 860
1780.2 875 290 1165
1780.4 1150 400 1550
1780.6 1470 490 1960
1780.8 1825 700 2525
1781.0 2200 900 3100
1781.2 2600 1140 3740

Split developed from 200 scale mapping (sheet 8)

13-0ct-94 Page 1 of 1
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Figure D-19

Flow split at C574
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30002700240021001200 1500 1800
Discharge, in cfs
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Figure D-19a

C574 Split left
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Figure D-19b

C574 Split Right
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1············································
• HiC-2 WATER SURFACE PROFILES •

1.6.2: Hay 1991

U.S. ARMY CORPS OP ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET, SUITE 0
DAVIS, CALIFORNIA 95616-1687

(916) 756-ltOI.......................................

.........................................
TIME 13:08: 1722JUN91RUN DATE

Ver"ion•
x X = XXXXX XXXXX
X X X X X X X
X X X X X
XXXXXXX = X XXXXX XXXXX
X X X X X
X X X X X X
X X = XXXXX XXXXXXX

1
22JUN91 13:08:17 PAGE 1

THIS RUN EXECUTED 22JUN91 13:08:17..•.•..........................••....
HEC-2 WATER SURFACE PROFILES

Ver.:sion 1.6.2: Hay 1991.....................................

Tl PLOOD CONTROL DISTRICT OF MARICOPA COUNTY: FCD193-07
T2 RIO VERDE SOUTH FIS STUDY by GVSCE for HKE
T3 571 Left FILE: CS7IL.IH2
TI llAXE: 06-22-91 dtp
TI
T5 This model is used to develop a flow split rating curve
T6 for the .plit that occurs at hydrologic concentration point 571
T6 SPLIT LEFT
T7
T8 Single X-Section Run

Ditch .lope - 0.0167 ftlft From 200 Scale Happing

Jl ICHECK INO HUN IOIR STRT METRIC IIVINS 0 WSEL FO

0.0167

• J2 NPROF IPLOT PRFVS XSECV XSECH PH ALLDC IBW CllNIH !TRAG>

-1 -1

SECHO 0 CWSEL DEPTH VCH CRIWS EO HL SLOPE KRATIO

J3 VllRIABLi CODES FOR SUHHARY PRINTOUT

38 13 1 26 2 3 It 58

J5 URNT NUHSEC ········REQUESTED SECTION NUMBERS········

-10 -10

NC 0.075 0.075 0.035 .1 .3
OT .11 SO 100 200 300 100 500 600 800 1000
QT 1200 1500 2000 2500 3000

NH I 0.075 1090 0.035 lt25 0.075 1300 0.01 1301
X-Section tl

Xl 1 15 1090 lt25 0 0 0
GR 1783 999 1781 1000 1780 1030 1778 1065 1779.5 1080
GR 1778 1090 1777.8 1095 1778 llOO 1780 ll25 1780 lt60
GR 1779 1200 1780 1255 1778.2 1280 1779 1300 1785 1301

22JUN91 13:08:17 PAGE 2

Xl 2 .2 .2 .2

Xl 3 .2 .2 .2

Xl .2 .2 .2

Xl .2 .2 .2

Xl .2 .2 .2

22JUN91 13:08:17 PAGE 3

T3 02

• Jl ICHECK IHO HINV IOIR STU METRIC IMHS 0 WSEL FO

3 0.0167

J2 NPROF IPLOT PRFVS XSECV XSECH PH ALLDC IBW CllNIH I'IRACE

HEC-2
APPENDIX B

Hydraulic Calculation. for Flow Split at C574 Lett Page 1





22JUN94 13:08:17 PAGE 16

HEC-2 WATER SURFACE PROFILES

THIS RUN EXECUTSIl 2ZJlJNH 13: 08:37

•
Version 4.6.2: May 1991.....................................

NOTE- ASTERISK (0) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

574 Lett

SUMMARY PRINTOUT

SECNO Q CWSEL DEPTH VCH CRIWS HL lOOKS KRATIO

HEC-Z
APPENDIX B

Hydraulic Calculations for Flow Split at C571 Left Paq9 3



1.000 50.00 1778.65 .85 3.73 1778.62 1778.82 .00 167.99 .001.000 100.00 1778.91 1.11 1.36 1778.87 1779.11 .00 166.04 .001.000 200.00 1779.23 1.43 5.09 1779.18 1779.48 .00 167.40 .00• 1.000 300.00 1779.45 1.65 5.56 1779.39 1779.73 .00 168.14 .001.000 400.00 1779.62 1.82 5.89 1779.56 1779.92 .00 168.19 .001.000 500.00 1779.76 1.96 6.14 1779.69 1780.07 .00 167.50 .00
1.000 600.00 1779.88 2.08 6.37 1779.80 1780.21 .00 167.20 .001.000 800.00 1780.09 2.29 6.81 1780.02 1780.45 .00 161. 63 .001.000 1000.00 1780.23 2.43 7.37 1780.16 1780.64 .00 168.82 .001.000 1200.00 1780.38 2.58 7.78 1780.29 1780.82 .00 167.23 .00
1. 000 1500.00 1780.57 2.77 8.34 1780.46 1781.06 .00 166.91 .001.000 2000.00 1780.85 3.05 9.15 1780.73 1781.42 .00 166.75 .00
1.000 2500.00 1781. 09 3.29 9.83 1780.95 1781.74 .00 166.68 .00
1.000 3000.00 1781.32 3.52 10.14 1781.16 1782.04 .00 166.80 .00

2.000 50.00 1778.65 .85 3.70 1778.62 1778.82 .00 161.52 1.01
2.000 100.00 1778.91 1.11 1.34 1778.86 1779.12 .00 163.45 1.012.000 200.00 1779.23 loU 5.07 1779.19 1779.48 .00 165.26 1.01
2.000 300.00 1779.45 1.65 5.53 1779.40 1779.73 .00 166.16 1.012.000 400.00 1779.62 1.82 5.86 1779.57 1779.92 .00 166.33 1.01
2.000 500.00 1779.76 1.96 6.12 1779.71 1780.08 .00 165.84 1.00
2.000 600.00 1779.89 2.09 6.34 1779.84 1780.22 .00 165.64 1.00
2.000 800.00 1780.09 2.29 6.79 1780.02 1780.45 .00 163.00 1.002.000 1000.00 1780.24 2.14 7.34 1780.18 1780.64 .00 167.25 1.00
2.000 1200.00 1780.38 2.58 7.75 1780.29 1780.82 .00 165.86 1.00
2.000 1500.00 1780.57 2.77 8.32 1780.46 1781. 06 .00 165.69 1. 00
2.000 2000.00 1780.85 3.05 9.13 1780.71 1781.42 .00 165.70 1.002.000 2500.00 1781.10 3.30 9.81 1780.95 1781.74 .00 165.75 1.00
2.000 3000.00 1781.32 3.52 10.42 1781.15 1782.04 .00 165.95 1.00
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SEalO Q CWSEL DEPTH VCII CURS EO HL 10+KS KP.A'rIO

3.000 50.00 1778.66 .86 3.64 1778.62 1778.82 .00 158.31 1.023.000 100.00 1778.92 1.12 1.29 1778.86 1779.12 .00 158.61 1.023.000 200.00 1779.21 1.14 5.02 1779.19 1779.49 .00 161.14 1.013.000 300.00 1779.46 1.66 5.48 1779.40 1779.73 .00 162.41 1.01
3.000 400.00 1779.63 1.83 5.81 1779.58 1779.92 .00 162.86 1.01
3.000 500.00 1779.77 1.97 6.07 1779.69 1780.08 .00 162.61 1.01
3.000 600.00 1779.90 2.10 6.30 1779.85 1780.22 .00 162.75 1.013.000 800.00 1780.10 2.30 6.71 1780.02 1780.15 .00 159.77 1.01
3.000 1000.00 1780.25 2.45 7.30 1780.16 1780.65 .00 161.27 1.013.000 1200.00 1780.39 2.59 7.71 1780.29 1780.83 .00 163.21 1. 013.000 1500.00 1780.58 2.78 8.28 1780.16 1781.07 .00 163.42 1. 013.000 2000.00 1780.86 3.06 9.09 1780.71 1781.43 .00 163.79 1.013.000 2500.00 1781.11 3.31 9.78 1780.95 1781.75 .00 164.01 1.013.000 3000.00 1781.33 3.53 10.38 1781.15 1782.04 .00 161.37 1.00• 4.000 50.00 1778.67 .87 3.57 1778.62 1778.83 .00 150.05 1.034.000 100.00 1778.93 1.13 1.22 1778.87 1779.13 .00 152.18 1.021.000 200.00 1779.25 1.45 1.95 1779.18 1779.49 .00 155.52 1.021.000 300.00 1779.41 1.67 5.11 1779.10 1779.74 .00 157.42 1.024.000 400.00 1779.64 1. 84 5.71 1779.56 1779.93 .00 158.01 1.024.000 500.00 1779.79 1.99 6.01 1779.69 1780.09 .00 158.29 1.014.000 600.00 1779.91 2.11 6.21 1779.85 1780.22 .00 158.77 1.014.000 800.00 1780.11 2.31 6.68 1780.01 1780.46 .00 155.15 1. 014.000 1000.00 1780.26 2.16 7.21 1780.16 1780.65 .00 160.18 1.01
1.000 1200.00 1780.10 2.60 7.65 1780.29 1780.83 .00 159.60 1.014.000 1500.00 1780.59 2.79 8.23 1780.46 1781.07 .00 160.28 1.01
4.000 2000.00 1780.87 3.07 9.04 1780.71 1781.43 .00 161.12 1.014.000 2500.00 1781.12 3.32 9.73 1780.95 1781.75 .00 161.64 1.014.000 3000.00 1781.34 3.51 10.34 1781.15 1782.05 .00 162.20 1.01

5.000 50.00 1778.69 .89 3.18 1778.62 1778.83 .00 140.86 1.035.000 100.00 1778.95 1.15 4.14 1778.87 1779.13 .00 114.90 1.025;000 200.00 1779.27 1.41 1.86 1779.18 1779.50 .00 148.85 1.025.000 300.00 1779.49 1.69 5.33 1779.40 1779.74 .00 151.10 1.025.000 400.00 1779.66 1.86 5.62 1779.56 1779.93 .00 149.87 1.035.000 500.00 1779.80 2.00 5.93 1779.69 1780.09 .00 153.13 1.025.000 600.00 1779.92 2.12 6.16 1779.83 1780.23 .00 154.06 1.025.000 800.00 1780.13 2.33 6.60 1780.01 1780.46 .00 150.31 1.025.000 1000.00 1780.27 2.41 7.16 1780.15 1780.66 .00 155.25 1.025.000 1200.00 1780.42 2.61 7.58 1780.35 1780.83 .00 155.30 1. 015.000 1500.00 1780.60 2.80 8.16 1780.46 1781. 08 .00 156.50 1.015.000 2000.00 1780.88 3.08 8.98 1780.71 1781.U .00 157.88 1. 015.000 2500.00 1781.13 3.33 9.67 1780.95 1781.76 .00 158.77 1.015.000 3000.00 1781.36 3.56 10.28 1781.15 1782.05 .00 159.59 1.01

1
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SEalO Q CWSEL DEPTH VClI CIlIRS EG HL 10+KS KllATIO

6.000 50.00 1778.70 .90 3.10 1778.62 1778.83 .00 131.75 1. 036.000 100.00 1778.96 1.16 1.06 1778.87 1779.13 .00 137.19 1.036.000 200.00 1779.28 1.18 I. 73 1779.18 1779.50 .00 138.97 1. 03
6.000 300.00 1779.50 1.70 5.20 1779.39 1779.75 .00 142.35 1.036.000 400.00 1779.68 1.88 5.50 1779.56 1779.94 .00 141.76 1.03
6.000 500.00 1779.82 2.02 5.81 1779.69 1780.09 .00 145.35 1.036.000 600.00 1779.93 2.13 6.08 1779.83 1780.23 .00 148.95 1.02
6.000 800.00 1780.11 2.31 6.48 1780.01 1780.17 .00 142.81 1.036.000 1000.00 1780.29 2.19 7.01 1780.22 1780.66 .00 117.79 1.02
6.000 1200.00 1780.U 2.63 7.41 1780.35 1780.84 .00 11 8. 66 1. 02
6.000 1500.00 1780.62 2.82 8.06 1780.48 1781. 08 .00 150.67 1. 02• 6.000 2000.00 1780.90 3.10 8.88 1780.71 1781.14 .00 152.90 1. 026.000 2500.00 1781.15 3.35 9.58 1780.95 1781.76 .00 151.28 1. 01
6.000 3000.00 1781.37 3.57 10.22 1781.15 1782.06 .00 156.72 1.01
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............................•...............

1············································
• HEC-2 WATER SURFACE PROFILES •

Verdon 4.6.2: Hay 1991• RUN DATE 22JUN91 TIllE 13:09:18

.........................••............
U. S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET, SUITE 0
DAVIS, CALIFORNIA 95616-1687

(916) 756-1101.............•...........•.....•.......

x X XXXXXXX XXXXX XXXXX
X X X X X X X
X X X X X
XXXXXXX XXXX X XXXXX XXXXX
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXXXXXX

1
22JUN91 13:09.18 PAGE 1

THIS RUN EXECUTED 22JUN91 13.09:18.......•........•.•...........••.••••
HEC-2 WATER SURFACE PROFILES

Ver~ion 4.6.2: Hay 1991..............................•.•...•

Tl FLOOD CONTROL DISTRIc:T OF MARICOPA COUNTY. FCDt93-07
T2 RIO VERDS SOUTH FIS STUllY by GVSCE for IlKE
T3 571 Right FILE: C57IR.IH2
TI DATE: 06-22-94 dtp
TI
T5 Thi" model i" U5ed to develop a flow split rating curve
T6 for the 5plit that occur5 at hydrologic concentration point 571
T6 SPLIT RIGHT
T7
T8 Single X-Section Run

Ditch 5lope • 0.0167 ftlft From 200 Scale Mapping

Jl ICHECK INO NINV IDIR STRT llETRIC NVINS 0 WSSL FO

2 0.0167

• J2 NPROF !PLOT PRl''VS XSSCV XSECH FN ALLDC IBW CHNIM ITRACE

-1 -1

SECNO 0 CWSEL DSPTH VCH CRIWS EG HL SLOPE KRATIO

J3 VARIABLE CODES FOR StlMIIMY PRINTOUT

38 13 1 26 2 3 11 5 58

J5 LPRNT NUHSEC ········REQUESTED SECTION NUMBERS········

-10 -10

NC 0.075 0.075 0.035 .1 .3
OT 11 50 100 200 300 400 500 600 800 1000
OT 1200 1500 2000 2500 3000

NH I 0.01 1000 0.075 1020 0.035 1050 0.075 1380
X-Section It

Xl 1 12 1020 1050 0 0 0
GR 1785 999 1779 1000 1778.5 1020 1780 1050 1780.5 1070
GR 1780 1120 1779 1150 1780 1165 1781 1200 1780 1250
GR 1782 1350 1790 1380

22JUN9I 13.09:18 PAGS 2

Xl 2 .2 .2 .2

Xl 3 .2 .2 .2

Xl .2 .2 .2

Xl 5 .2 .2 .2

Xl 6 .2 .2 .2

22JUN9I 13:09:18 PAGE 3

T3 02• Jl ICHSCK INO NlNV IDIR SIRT llETRIC HVINS 0 WSSL FO

3 0.0167

J2 NPROF IPLOT PRFVS XSECV XSSCH FN M.LDC lBW CHNIH ITRACS

HSC-2
l\PPENDIX B

Hydraulic Calculation5 for Flow Split at C571 Right Page 1



2 -1 -1

• 1
22JUN94 13:09:48 PAGE

T3 03

J1 ICHECK INO NIIN IOIR STU METRIC HVINS 0 WS&L FO

0.0167

J2 NPROF IPLOT PRFVS XS&CV XSECH FN },LLDC IBW CIlNIH ITRACE

3 -1 -1

1
22JUN94 13:09:48 PAGE 5

T3 04

Jl ICHECK INO NIIN IOIR STRT ~RIC HVINS 0 WS&L FO

0.0167

J2 NPROF IPLOT PRFVS XSECV XSECH FN }.LLDC IBW CIlNIK ITRACE

-1 -1

1
22JUN94 13:09:18 PAGE

T3 05

J1 ICHECK INO NINV IOIR STRT METRIC HVINS 0 WS&L FO

0.0167

J2 NPROF IPLOT PRFVS XSECV XSECH FN }.LLDC IBW CIlNIK ITRACE

5 -1 -1

1
22JUN94 13:09:48 PAG& 7

• T3 Q6

Jl ICHECK INO NINV IOIR STRT ~RIC HVINS 0 WSEL FO

7 0.0167

J2 NPROF !PLOT PRFVS XSECV XSECH FN }.LLDC IBW CIlNIK ITRACE

6 -1 -1

1
22JUN94 13:09:48 PAGE

T3 07

Jl ICHECK INO NINV IOIR STRT METRIC HVINS 0 WS&L FO

0.0167

J2 NPROF IPLOT PRFVS XSECV XS&CH FN }.LLDC IBW CIlNIK ITRACE

7 -1 -1

22JUN94 13:09:48 PAGE

T3 08

J1 ICHECK INO NINV IOIR STRT ~RIC HVINS 0 WS&L FO

0.0167

J2 NPROF !PLOT PRFVS XS&CV XSECH FN ALLDC IBW CIlNIK ITRACE

-1 -1

1
22JUN94 13:09:18 PAGE 10

T3 09• Jl ICHECK INO NINV IOIR STRT METRIC HVINS 0 WSEL FO

10 0.0167

J2 NPROF !PLOT PRFVS XS&CV XS&CH FN ALLDC IBW CIlNIK ITRACE

APP&N1lIX B
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-1 -1

• 1
22JUN94 13: 09:48 PAGE 11

T3 010

Jl ICIIECK INO NINV IDIR STRT K5TRIC HVINS 0 WSEL FO

11 0.0167

JZ NPROF IPLOT PRFVS XSECV XSECII PH ALLeC IBW CllNIM ITRACE

10 -1 -1

1
ZZJUN94 13:09:18 PAGE 12

T3 011

Jl ICIIECK INO NINV IDIR STRT K5TRIC HVINS 0 WSEL FO

lZ 0.0167

JZ NPROF IPLOT PRFVS XSECV XSECII PH ALLDC IBW CllNIM URACE

11 -1 -1

1
ZZJUN94 13:09:18 PAGE 13

T3 01Z

Jl ICIIECK INO NINV IDIR STRT METRIC HVINS 0 WSEL FO

13 0.0167

J2 NPROF IPLOT PRFVS XSECV XSECII PH ALLeC IBW CllNIM ITRACE

lZ -1 -1

ZZJUN94 13:09:18 PAGE 11

• T3 013

Jl ICIIECK INO NINV IDIR STRT METRIC HVINS 0 WSEL FO

11 0.0167

J2 NPROF IPLOT PRFVS XSECV XSECII PH ALLDC IBW CllNIM URACE

13 -1 -1

1
ZZJUN91 13:09:18 PAGE 15

T3 011

Jl ICIIECK INO NINV IDIR STRT METRIC HVINS 0 WSEL FO

15 0.0167

JZ NPROF IPLOT PRFVS XSECV XSECII PH ALLDC IBW CllNIM ITRACE

11 -1 -1

ZZJUN94 13:09:18 PAGE 16

HEC-Z WATER SURFACE PROFILES

Ver~ion 1.6.Z: May 1991•.••.....••..•••.........•.•...•.••.•

THIS RUN EXECUTED ZZJUN94 13:10:06

•
NOTE- ASTERISK (0) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

S74 Right

SUMMARY PRINTOUT

SECNO o CWSEL DEPTH VCII CRIWS EG HL KRATIO

HEC-Z
APPENDIX B

Hydraulic Cdculation. for Flow Split at C571 Right Page 3



1.000 50.00 1779.37 .87 3.15 1779.25 1779.47 .00 165.94 .001.000 100.00 1779.63 1.13 3.75 1779.18 1779.77 .00 166.61 .001.000 200.00 1779.96 1.46 4.47 1779.79 1780.17 .00 168.27 .00• 1.000 300.00 1780.17 1.67 5.22 1780.02 1780.44 .00 168.21 .001.000 100.00 1780.31 1.81 5.80 1780.23 1780.65 .00 166.87 .001.000 500.00 1780.18 1.98 6.28 1780.41 1780.83 .00 166.71 .001.000 600.00 1780.59 2.09 6.66 1780.56 1780.97 .00 166.72 .001.000 800.00 1780.80 2.30 7.18 1780.80 1781.22 .00 159.23 .001.000 1000.00 1780.95 2.15 7.81 1780.91 1781.12 .00 166.80 .00
1.000 1200.00 1781.10 2.60 8.22 1781.10 1781. 60 .00 165.29 .00
1. 000 1500.00 1781.29 2.79 8.75 1781.29 1781.83 .00 164. 08 .001.000 2000.00 1781.56 3.06 9.63 1781.53 1782.18 .00 168.62 .00
1.000 2500.00 1781.80 3.30 10.29 1781.73 1782.48 .00 168.56 .00
1.000 3000.00 1782.03 3.53 10.83 1781. 97 1782.76 .00 166.79 .00

2.000 50.00 1779.38 .88 3.12 1779.25 1779.48 .00 162.61 1.01
2.000 100.00 1779.61 1.14 3.72 1779.18 1779.78 .00 161.01 1.01
2.000 200.00 1779.97 1.47 4.45 1779.79 1780.17 .00 166.20 1.01
2.000 300.00 1780.18 1.68 5.20 1780.02 1780.44 .00 166.14 1.012.000 100.00 1780.35 1.85 5.78 1780.23 1780.66 .00 165.02 1.01
2.000 500.00 1780.18 1.98 6.25 1780.40 1780.83 .00 161. 97 1.01
2.000 600.00 1780.60 2.10 6.64 1780.55 1780.98 .00 165.02 1.01
2.000 800.00 1780.81 2.31 7.15 1780.78 1781.22 .00 157.83 1.00
2.000 1000.00 1780.96 2.46 7.79 1780.93 1781.42 .00 165.40 1.00
2.000 1200.00 1781.11 2.61 8.19 1781. 08 1781. 60 .00 163.96 1.00
2.000 1500.00 1781.30 2.80 8.73 1781.25 1781. 81 .00 162.89 1.00
2.000 2000.00 1781.57 3.07 9.60 1781.50 1782.18 .00 167.51 1.00
2.000 2500.00 1781.81 3.31 10.27 1781.77 1782.49 .00 167.56 1.00
2.000 3000.00 1782.04 3.54 10.81 1781. 95 1782.76 .00 165.89 1.00

22JUN94 13:09:48 PAGE 17

SECNO Q CWSEL DEPTH VCll CRIWS EG HL looKS KRATIO

3.000 50.00 1779.39 .89 3.09 1779.25 1779.48 .00 157.81 1.02
3.000 100.00 1779.64 1.14 3.69 1779.48 1779.78 .00 160.22 1.01
3.000 200.00 1779.98 1.48 4.42 1779.79 1780.17 .00 163.00 1.013.000 300.00 1780.19 1.69 5.17 1780.02 1780.45 .00 162.69 1.013.000 400.00 1780.35 1.85 5.75 1780.23 1780.66 .00 161. 73 1.01
3.000 500.00 1780.19 1.99 6.21 1780.40 1780.84 .00 161. 67 1.01
3.000 600.00 1780.61 2.11 6.59 1780.56 1780.98 .00 161. 63 1.013.000 800.00 1780.82 2.32 7.11 1780.79 1781.22 .00 155.13 1.013.000 1000.00 1780.97 2.17 7.7( 1780.93 1781.43 .00 162.52 1.01
3.000 1200.00 1781.12 2.62 8.15 1781.07 1781. 60 .00 161.19 1.01
3.000 1500.00 1781.31 2.81 8.69 1781.21 1781. 84 .00 160.54 1.01
3.000 2000.00 1781.58 3.08 9.56 1781.49 1782.18 .00 165.32 1.01
3.000 2500.00 1781.82 3.32 10.23 1781.77 1782.49 .00 165.60 1.01
3.000 3000.00 1782.05 3.55 10.77 1781. 97 1782.77 .00 161. 09 1.01• 4.000 50.00 1779.39 .89 3.05 1779.25 1779.18 .00 152.62 1.02
4.000 100.00 1779.65 1.15 3.65 1779.48 1779.78 .00 155.80 1.01
4.000 200.00 1779.98 1.48 4.38 1779.80 1780.18 .00 159.21 1.01
4.000 300.00 1780.20 1.70 5.13 1780.02 1780.45 .00 158.40 1.01
4.000 400.00 1780.36 1.86 5.70 1780.23 1780.67 .00 157.27 1.01
4.000 500.00 1780.50 2.00 6.15 1780.40 1780.84 .00 157.10 1.01
4.000 600.00 1780.62 2.12 6.52 1780.56 1780.98 .00 156.66 1.02
4.000 800.00 1780.83 2.33 7.05 1780.79 1781.23 .00 151.16 1.014.000 1000.00 1781. 02 2.52 7.39 1780.93 1781.44 .00 142.26 1.074.000 1200.00 1781.22 2.72 7.12 1781. 07 1781.62 .00 123.60 1.144.000 1500.00 1781.36 2.86 8.40 1781.29 1781.85 .00 146.08 1.05
1.000 2000.00 1781.61 3.11 9.40 1781.55 1782.19 .00 157.45 1.024.000 2500.00 1781.83 3.33 10.17 1781.78 1782.49 .00 162.78 1.01
4.000 3000.00 1782.07 3.57 10.65 1781. 97 1782.77 .00 158.84 1.02

5.000 50.00 1779.10 .90 3.01 1779.25 1779.49 .00 147.63 1.025.000 100.00 1779.65 1.15 3.61 1779.48 1779.79 .00 151.36 1.015.000 200.00 1779.99 1.49 4.34 1779.79 1780.18 .00 155.38 1.015.000 300.00 1780.20 1.70 5.08 1780.02 1780.45 .00 153.76 1.01
5.000 400.00 1780.38 1.88 5.64 1780.23 1780.67 .00 152.21 1.02
5.000 500.00 1780.52 2.02 6.05 1780.40 1780.84 .00 149.09 1.03
5.000 600.00 1780.68 2.18 6.09 1780.57 1780.99 .00 128.45 1.10
5.000 800.00 1780.89 2.39 6.63 1780.80 1781.23 .00 126.39 1.09
5.000 1000.00 1781. 08 2.58 6.97 1780.91 1781.(( .00 120.56 1.095.000 1200.00 1781.23 2.73 7.39 1781.10 1781.62 .00 122.26 1.01
5.000 1500.00 1781.15 2.95 7.75 1781.25 1781.86 .00 116.13 1.12
5.000 2000.00 1781. 68 3.18 8.92 1781.53 1782.20 .00 135.79 1.08
5.000 2500.00 1781.91 3.11 9.66 1781. 78 1782.51 .00 140.79 1.085.000 3000.00 1782.14 3.64 10.20 1781.97 1782.78 .00 140.66 1.06

1
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SECNO Q CWSEL DEPTH VCH CRIWS EG HL lOOKS ](RATIO

6.000 50.00 1779.40 .90 2.98 1779.25 1779.49 .00 142.83 1.02
6.000 100.00 1779.66 1.16 3.57 1779. I 8 1779.79 .00 147.14 1.01
6.000 200.00 1780.00 1.50 4.30 1779.79 1780.18 .00 151.50 1.016.000 300.00 1780.21 1. 71 5.03 1780.02 1780.46 .00 148.96 1.026.000 400.00 1780.39 1.89 5.57 1780.23 1780.67 .00 146.80 1.02
6.000 500.00 1780.60 2.10 5.46 1780.41 1780.85 .00 110.40 1.16
6.000 600.00 1780.69 2.19 6.01 1780.56 1781.00 .00 125.46 1.01
6.000 800.00 1780.90 2.10 6.58 1780.79 1781.21 .00 121.16 1.016.000 1000.00 1781.09 2.59 6.93 1780.93 1781.15 .00 118.61 1.01
6.000 1200.00 1781.24 2.7( 7.35 1781.10 1781.62 .00 120.63 1.01
6.000 1500.00 1781.15 2.95 7.78 1781.28 1781.86 .00 117.38 .99• 6.000 2000.00 1781.69 3.19 8.88 1781.51 1782.20 .00 133.98 1.01
6.000 2500.00 1781. 92 3.12 9.62 1781. 72 1782.51 .00 139.07 1.01
6.000 3000.00 1782.15 3.65 10.15 1781. 97 1782.79 .00 138.75 1. 01

22JUN91 13:09:18 PAGE 19
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SUMMMY OF ERRORS All1l SPECIAL NOTES•

•

•

=UON SECNC>­
=rION SECNC>­
=rION SECNC>-

HEC-2

1.000
1.000
1.000

PROFI~E- 8 CRITICAL DEPTH ASSUMED
PROFILE- 10 CRITICAL DEPTH ASSUMED
PROFILE- 11 CRITICAL DEPTH ASSUMED

APPENDIX B
Hydraulic Calculotion. for Flow Split at CSil Right Page 5



JOb
McLaughlin:K .letty Engineers, Ltd.

3501 North 16th Street Phoenix, Arizona 85016·6419 (602) 248-7702 FAX (602) 248-7851

LEITER OF TRANSMITTAL Date: 3 ~ C(5 I Job No.: 8'(- 40 'l~oo3

To:
(.~vs GE-

Attention: 0
S~ b~(to/) - :\"0....,. cJL.~.

(

Re:

K. V.s

•

WE ARE SENDING YOU ..L.ATTACHED VIA_....:::cl.ru=·..:..:fl.:;..~..::..v _

Original: Copies Date Description

I - (/){,.., ,.. /1-4 T-O .s f), -""f!.) ,;.)

I /0 - ()r;- ;~A N fl, ']"3~ r v-/)" (-r- 0! /J'" e..s, I

0 ~ U I

Remarks:

.-------------------

COPY TO _

SIGNED ~M4 ~J ~



3 A: (; {., cts
TR.A.NSMITTAL·:__.L...-I.-"'-_'--- --1~==__ _=__=_.L__..J...~2...__b..L..._

FROM: George V. Sabol COllsulti,lg 'Engineers, Inc.
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1.4.1 Community
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SHB AGRA, INC.
Engineering & Environmental Services
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October 6, 1993

3232 West Virginia Avenue
Phoenix, Arizona 85009
Phone: 602-272-6848
Fax: 602-272-7239

Maricopa County
Flood Control District

2801 West Durango Street
Phoenix, Arizona 85009

Attention: Warren Rosebraugh, P.

Re: Rio Verde Dike Evaluation

Gentlemen:

?lOOD CD!ITROl~Cl
fiEC5VED SHB P

,
I OCT07 '93
I
~ ('1iEMi I lyg.Rf.

IDff ~~n:

ADM* U~
FlWtil!l . r.f1;1;
Cl!tD I f fIN r-\<"

1BlBf. ; t

jl5E;~~~
"

roposal No. PA93-10-4

In response to the request of Warren Rosebraugh, P. E., of the Mari copa
County Flood Control District (MCFCD), our proposal for the performance of
a geotechnical site investigation at the above referenced project is

• herewith submitted. The purpose of the investigation will be to evaluate
the integrity of the existing 300-foot dike and to examine the adequacy of
the ri prap protection. The i nformat i on wi 11 then be used to develop
recommendations concerning the dike and/or the riprap protection.

Our understanding of the details of the project, upon which this proposal
is based, the proposed scope of work, fees, other contractual i terns and
schedule are submitted in the following sections.

1. Project Description

Details of the project were provided to us by Warren Rosebraugh, P.E.,
of MCFCD. It is understood that an earthen di ke, approximately 300
feet long with riprap protection on the stream side, currently diverts
runoff from a small arroyo into an adjacent larger arroyo. The smaller
arroyo apparently once flowed into an area that is now a residential

•
@AGRA
Earth & Environmental Group



•
Rio Verde Dike Evaluation
SHB Proposal No. PA93-10-4

Page 2

•

•

development. It is our understanding that the dike shows signs of
erosion and vegetative growth which may compromise the effectiveness of
this structure for the intended flood control. MCFCD has requested
that SHG AGRA, Inc. (SHB) evaluate the condition of the dike and
protective riprap.

It is understood that the site is not easily accessible and that it
will be necessary to cut through a barbed wire fence to drive to the
site. The fence will be mended upon completion of the field work,
however, it is understood that MCFCD will obtain permission from the
appropriate parties prior to cutting the fence.

2. Scope of Work

2.1 Field Investigation

We plan to mobilize and demobilize our field engineer, an engineering
aide and a veh icl e to the site. A backhoe and operator will be
subcontracted and mobilized to the site.

Two test pits will be excavated to depths of about 5 to 10 feet, or to
refusa1 on rock, strongly cemented materi a1s or other obstructions,
using a rubber-tired backhoe. We will perform in situ density tests in
the upper 5 feet of the trench. Soil samples also will be collected
for subsequent laboratory testing.

Based on our knowledge of conditions in the general area, we believe
that this field program will provide sufficient information for us to
prov ide recommendat ions. However, shaul d the invest igat i on reveal
unexpected conditions, recommendations for any additional work required
wi 11 be presented verba11 y upon revi ew of the data by our project
engineer .

@AGRA
Esrth & Environmentsl Group
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__ Rio Verde Dike Evaluation

:l~.H~: SHB Proposal No. PA93-10-4

2.2 Laboratory Analysis

Page 3

•

•

Laboratory tests will be performed as considered necessary for
engineering analysis. Tests which may be performed include grain-size
distribution, Atterberg limits and moisture-density relationship.

2.3 Engineering Analysis &Report

The information gathered in the field and the data collected in the
1aboratory will be analyzed and results presented. Based on the
results, recommendations will be provided for treatment of the dike
and/or riprap. We will submit three copies of the geotechnical
investigation report, which will include the following:

A. Logs of test pits, a site plan showing their locations and a
description of procedures and equipment used in the test pit
program.

B. Results of 1aboratory testing and a description of test
methods.

C. Discussion of the condition and adequacy of the existing dike
and riprap protection.

D. Recommendations for treatment and restoration of the dike and
riprap.

E. Guide specifications for site grading.

F. Recommended cut and fill slopes.

3. Fees

Charges for the work, as described in Section 2, will be accrued in
accordance wi th un it pri ces estab1i shed in our contract wi th the
Mari co'pa County Flood Control Di stri ct, Contract No. FCD92-10. The
estimated budget is given as follows:

@AGRA
Earth & Environmental Group



- - Rio Verde Dike EvaluationIMI
-~. I~\ SHB Propos a1 No. PA93-10-4

Item
Field Investigation
Laboratory Testing
Analysis &Report

Total

Page 4

Estimated Cost
$1,650.00
$ 650.00
$1,550.00

$3,850.00

•

Should you have any questions concerning this proposal, we would appreciate
the opportunity to review and clarify. We certainly appreciate your
consideration of our firm for the geotechnical engineering services
required for this project .

Copies: Addressee (2)

njf/P2-93/10-5-93
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Flood study hearing set
J/ 12.L.q '1 ' ,,'

A public meeting to inform Rio when the study is complete to in­
Verde residents of floodplain delin- form residents of the results. ,
eation studies now being conducted The engineering firms on con­
by the Maricopa County Flood Con- tract with the Flood Control District
trol District will be held Wednesday, to perform the studies are Burgess
Jan. 1'9, at the Oasis from 7 to 9 & Niple, Inc., and McLaughlin
p.m. '.' . , Kmetty Engineers, Ltd., both of

The stUdy is being performed on Phoenix. '
about· 14 linear miles of desert Questions or additional informa­
washes which flow through Rio tion about the studies can be ob­
Verde. _, . tained by calling or writing Cathy

-, The public is· being invited to Regester, Jim Phipps or Magnus
share experiences and observations Jolayemi of the Flood Control Dis­
of local flooding and hear details trict of Maricopa County, 2801 W.
about the study by Flood Control Durango St., Phoenix, Ariz., 85009. I

District representatives. The telephone is 506-1501.
Those details will include how Accessibility for persons' with

the study is conducted, what kind of disabilities will be provided upon
information is being gathered and request. Those requests should be
how the information will be used. - telephoned to Phipps at 506·1501 so

Mapping floodplains involves arrangements can be made. Seven.
developing detailed topographic
maps to determine where water goes ty-two hours advance notice is
and studying rainfall patterns to needed to obtain sign language
determine typical amounts ofrunoff. interpreters and al ternate materials'

The studies and resulting maps for persons who have visual disahili-
will be used to better manage the ties. '
floodplains so as to reduce or pre-
vent flood damage and maintain the
integrity of the floodplains. ,

Extensive surveying and aerial
mapping is involved in the studies,
but other factors influencing drain­

_age also ~ust be considered, includ­
ing s,?i1,comp~sition,slopean~vege~
tation "and lana'use..' ',.: ~: •. -"

. Th~' Rio:'-Verd~~'stUOiEi's"'aTe::rex:
pected to take 15 months of work. A
second public hearing will be held
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RE:

DATE ./ -aJ- ~4-

ATTENTION HI'JNi:-
TEL (602) 263-5728
FAX (602) 263·0165

AERIAL MAPPING COMPP~'v, INC.
3141 W. Clarendon Aver,_.:
PHOENIX, t.:l. 85017-4588

TO
•

350 (
A7:

> WE ARE SENDING YOU 0 Attached 0 Under separate cover via the following items:

o Shop drawings

o Copy of letter

o Prints

o Change order

o Plans

o 4,./1.0 Oft'>

o Samples

lJa.MIf/t,.
o Specifications

'k: ~ 'cv~~-~fc.

COPIES DATE NO. DESCRIPTION
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THESE ARE TRANSMITIED as checked below:

0 _

o Resubmit__copies for approval

o Submit__copies for distribution

o Return__corrected prints

o Approved as submitted

o Approved as noted

o Returned for corrections

o For approval

o For your use

o As requested

o For review and comment

o FOR BIDS DUE 19 0 PRINTS RETURNED AFTER LOAN TO US

REMARKS c;TRElttJ.1 -? titRE TIV'Ft;./tM/77Ai../T FKL)m '5Lt~.,
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McLaughlin I<metty Engineers, Ltd.~.·MKE,:~
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3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

February 3, 1994

Ms. Cathy Regester, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 1

Dear Ms. Regester:

(:EZA E, KII!ETTY
IWNALll C MeLA U<jIlLlN
IIALFOHD E. EIUCKSON

WILL!Al\1 R, KENDALL
HALPlI L, TOHEN

TEHHENCE P. KENYON
IUCIIAIU> ~~. lI!cLAUC;IlLIN

•

•

The following progress is reported for the period December 9, 1993 to January 25, 1994:

TASK 1 - COORDINATION
a. Verbal Notice to Proceed on December 9, 1993.
b. Kick-off Meeting held on January 4, 1994.
c. Project Schedule and Estimated Quarterly Billings submitted on January 4, 1994.
d. Public Meeting #1 held on January 19, 1994.
e. Placement of legal advertisement in the Arizona Republic and the Times of Fountain

Hills. Submitted original affidavit from Arizona Republic.

TASK 2 - DATA COLLECTION
a. Received FEMA data obtained by FCDMC.

TASK 3 - TOPOGRAPHIC MAPPING
a. Coordination meeting with Burgess & Niple (Rio Verde North) and Aerial Mapping

Company on December 10, 1993.

TASK 4 - FIELD SURVEY
a. Supplied location of verification check sections to Burgess & Niple.

TASK 5 - HYDROLOGY
a. Received major basin map with possible split flow locations from Wood-Patel, hydrology

subconsultant for Rio Verde North. Acceptance reserved until field reconnaissance and
split analysis is completed.

TASK 6 - FLOODPLAIN DELINEATION
a. No activity.

TASK 7 - DELIVERABLES
a. No activity.

D1LLlNGS\FEll·94,GEK

ASPEN, CO

(~O~) 925·1920

TUl.SA. OK

WHO i")X:!·I'>-;lIlJ

DENVER. CO

(30~) 458-5550

SUMMIT COUNTY, CO

(~()3) 4{i8·2Hl

"..•.•. ""'.:' I",'"'' .·l..··.:·'l.··'·-_..._~. -_._,l'~""··""·_·'~/.-R"";,,,.••..

COMPLETE FNGINEERING SF.R\1CES IN. lRANSPORTAnON MUNICII'AI. EIH:lNEI:ltIIW l:IVIL I:Nl;\NEI:ltlN,;

WArrR RESOURCES TRFAThlENT AND DISTRlBlJTION CONSTItUCTION MANM;EMENT SI'[CIAI,1')' mTIRAlJ1JCS

STORM DRAINAGF. AND flOOD ('(lNTROL

RA TE STUDIES ANn ununrs ECON< lMICS



• The estimated completion by Tasks are:

Task No.

1
2
3
4
5
6

.J..
OVERALL

Percentage Complete

2
1
1
1
1
o

-..Q
2

•

•

During the month of February, we plan to meet with the GIS subconsultant, obtain the USGS
topographic map in digital form and prepare for field reconnaissance work and data collection in
March.

If you have any questions or require additional information please call me.

Very truly yours,

McLAUGHLIN KMETTY ENGINEERS, Ltd.

~~~~~iPal

DILLINGS\FED-94.GEK



_ _ _ _----,~ _-

~M~E~ McLaughlin 1<:.- .etty Engineers, Ltd:
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• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

LEITER OF TRANSMIITAL Dale: 03-10-94 I Job No.: 89-407.003

To: Allenllon:
Flood Control District of Maricona Countv Ms. Cathv Re'>t:,,:::tpr

2801 West Duramm Strppt Re: Fr.n ,,..t Nn Q':l. ·n7

Phoenix. Arizona 85009 Rio Verde South

-,

WE ARE SENDING YOU LAlTACIIED VIA Hand Del iyer

Original: Copies Date Description

J I 03-09-94 Summary Report for Phase T, Task 2 Data Collection .

•
Remarks:

.---------------------
COPYTO George V. Sabol (including report)

SIGNED ct:41J, ~j} ...~
Frank Edward Br0wn, P.E.



• FLOOD INSURANCE STUDY
for

RIO VERDE SOUTH
FCD CONTRACT NO. 93-07

SUMMARY REPORT FOR
PHASE I, TASK 2 DATA COLLECTION

March 9, 1994

As part of the Scope of Work for the Flood Insurance Study for Rio Verde South, data collection

was performed. Several reference sources were consulted in order to obtain the results of

previous studies and other pertinent data to support development of this study. The following is

a brief summary of that information.

Summary of Data Collection

1. FEMA/Michae1 Baker Jr., Inc.:

a. A report entitle "Floodplain Study of Rio Verde, Arizona", dated May 20, 1988,

by Wiley & Associates.

• b, Sheet 1 through 3 of topographic maps entitled "Rio Verde Flood Study", dated

May 20, 1988, by Wiley & Associates. Scale: 1"=40', Shows HEC-2 cross­

section locations.

•

c. A blueprint of an aerial photograph entitled "Rio Verde Flood Study", showing

the Rio Verde Subdivision limits and channel locations, .dated February, 1987, by

Wiley & Associates. Scale: 1"=410' ±.

d. A drainage map entitled "Tonto Verde, Master Drainage Map", dated November,

1986, Sealed 11/7/86, it is the map for Item 1-e,

e. A drainage map entitled '~ Map for Drainage Study, Rio Verde", showing

floodplain boundary delineations, dated February, 1987, Scale: 1"= 150'. (Not

sealed, it is the original drainage study for Rio Verde.)

89407-00\SumryRpl.OO3



• f. A report entitled "Preliminary Drainage Report, November 1986, Tonto Verde

Master Plan", dated November 1986, by Wiley & Associates. For associated map

see Item I-d.

•

'.

g. A topographic map entitled "McDowell Mountain Park Channel", dated July 1987,

by Wiley & Associates. (This is the diversion dike on Wash 10.)

2. Newspaper Articles/Clippings:

a. The Times/Rio Verde

Dates:
- June 9, 1993
- June 16, 1993
- July 21, 1993
- December 15, 1993
• December 22, 1993

3. Development Master Plan for Tonto Vista Contour Map with Golf Course Layout.

Scale: 1"=300'. By A. Wayne Smith & Associates dated December 1982.

4. Revised Drainage Master Plan for Tonto Verde. Scale: 1" =300' by Brooks, Hersey

& Assoc. dated June 22, 1993, showing Drainage Basin Number, D.A. Boundaries,

Detention/Detention Basins.

5. Rio Verde Sales Brochure, including:

a. Resale Home· Asking Prices 6/23/93.

b. Alexander Homes - Model Price List 4/7/93.

c. Rio Verde Country Club Membership - Fees and Dues 4/1/93.

d. Resale Lots - Prices 6/24/93.

6. Rio Verde Unit Six. Re-Plat of Lot 491 dated December 23, 1993. The lot is adjacent

to Wash 10.

894{)7-OO\SumryRp!.lJ03



• 7. Rio Verde Unit 11 from FCD file S38-39.

a. Final Drainage Report by Wiley & Associates dated April 21, 1988.

b. Three 11" x 17" portions of the Final Plat (unsigned, not stamped), by Wiley &

Associates.

c. Paving, Grading, Drainage and Sewer Collection Plans - Sheets 1, 2, 3, 4, 5, 6,

and 7 of 44 by Wiley & Associates dated April 22, 1988, signed and stamped.

8. Rio Verde Unit One ( also labelled as Phase One) from FCd file S93-03~

a. Final Plat Review, Comments and Responses by Brooks, Hersey & Assoc. dated

September 28, 1993.

•
b. Letter from Rio Verde Services, Inc., President David S. Ritchie to Felicia Terry,

Flood Control District of Maricopa County (FCDMC) dated June 1, 1993

regarding Tonto Verde, Phase 1 Plat.

•

c. FCDMC Inter-Office Memo from C.W. Regester to P.A. Calza dated June 8,

1993 regarding Tonto Verde Floodplain Delineation, includes HEC-2 printouts

and input data.

d. FCDMC Inter-Office Memo from C.W. Regester to F. Terry dated July 8, 1993,

regarding Tonto Verde Preliminary Plat Results of Discussions with Mr. O'Neill

of Brooks, Hersey. Subject: HEC-2 Study of FIRM submitted June 25, 1993.

e. FCDMC Inter-Office Memo from S. Story to F. Terry dated July 8, 1993

regarding Tonto Verde Hydrology Final Review Comments.

f. FCDMC Inter-Office Memo from C.S. Regester to F. Terry dated April 19, 1993

regarding Tonto Verde Phase One Preliminary Plat Review Comments.

Comments on FIRM Wash 10, FIRM Wash 11.

89407.00\SumryRpLOO3



• g. FCDMC Memo to Richard Turner, Director of Planning, from Edward Raleigh,

Engineering Division Manager, dated July 13, 1993 regarding Tonto Verde

Master Drainage Plan and Preliminary Plat Review.

h. FCDMC Memo to Richard Turner, Director of Planning, from Edward Raleigh,

Engineering Division Manager, undated, regarding Tonto Verde - Final Plat.

i. FCDMC Inter-Office Memo from C.W. Regester to C.G. Fernandez dated

September 20, 1993 regarding Tonto Verde - Grading and Drainage Plans.

Review of Plans and HEC-2 Computations.

j. Scour Calculations and HEC-2 runs for Diversion Structure West of Tonto Verde

dated December 8, 1993 from Brooks, Hersey & Assoc. to Cora Fernandez,

FCDMC. (Partial Copy. Two pages only.) A complete copy of the engineer's

design me has been requested; currently under construction, As-Builts will be

sent.

• k. Letter to Steve Tucker, FCDMC, from Brooks, Hersey & Assoc. dated December

16, 1993 regarding Tonto Verde, Unit, Temporary Club House, Sales Office Site

Plan.

•

1. Final Drainage Report for Tonto Verde Unit I dated September 2, 1993 by

Brooks, Hersey & Associates. (Complete Copy.)

m. Memo to Richard Tucker from Edward Raleigh dated October 1, 1993 regarding

Tonto Verde Final Plat.

n. FAX-cover to Brooks, Hersey & Assoc. from Cora Fernandez, FCDMC, not

dated regarding requesting Calculations for the design and stability of the

diversion structure. See Item 8-j.

o. Letter to Steve Tucker from Brooks, Hersey & Assoc dated December 6, 1993

regarding Tonto Verde, Unit 1, Lots 53, 54 and 55 Certification.

89407-00\SumryRpLOO3



• p. FAX - Cover Sheet - to Cora Fernandez from Brooks, Hersey & Assoc. da ted

January 13, 1994 regarding Diversion Structure Details. See Item 8-j

9. Rio Verde Unit 4 from FCD me S78-84.

a. Vicinity Map - No Scale.

10. Rio Verde Units 5 and 5A from FCD me S75-11.

a. Unit 5A - 1\vo partial prints of Plat - 11" x 17" - Title and Vicinity Map.

11. Rio Verde Units 6 and 7 from FCD me S76-16A.

a. Letter from Leslie Bond, FCDMC Chief Hydrologist, to Don McDaniel, FCDMC

Planning Department Director, dated May 10, 1978 regarding Final Plat Review

for S76-16.

• b. Letter from Herb Donald, FCDMC Chief Engineer, to Earle Slider of Wiley &

Associates dated July 7, 1977 regarding Unit 6 Paving Plans Review Comments.

•

c. Unit 7 Partial Plat - 11" x 17" - Title and Vicinity Maps.

d. Unit 6 Paving Plan Title Sheet - 11" x 17" - and Vicinity Map.

12. Rio Verde Unit 8 from FCD me S80-30.

a. Preliminary Plat - Reduced to 11" x 17".

b. Paving and Grading Plan. (Partial)

c. Vicinity Map - No Scale.

d. Typical Channel Section.
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• e. Sixth Fairway Drainage Study Cross-Sections (11" x 17").

f. Vicinity Map - No Scale.

g. Vicinity Map - No Scale (Contour Map).

h. Drainage Report dated June, 1981 (6 pages).

13. Rio Verde Unit 2 from FCD me S79-1.

a. Vicinity Map (11" x 17").

b. Narrative dated February 24, 1979 describing drainage of Unit 2 (4 pages).

14. Rio Verde Unit 7 from FCD me S76-16B.

• a. Memo from Nick Karan, FCDMC Engineering Division Chief, to Buck Orahood,

MCHD Permits Division, dated November 20, 1989 regarding Drainage Easement

Abandonment for Lots 633, 634, 635 and 636.

•

b. Legal Description for Drainage Easement Abandonments, by Wiley &

Associates, regarding Lots 633, 634, 635 and 636 (6 pages, including map).

15. Rio Verde Unit 9 and 9A from FCD me S82-21.

a. Preliminary Plat - Partial (11" x 17").

b. Typical Parking - 11" x 17".

c. Letter from Doug Plasencia, FCDMC Hydrologist to Wiley & Associates dated

August 13, 1985 regarding Paving, Grading and Drainage Plan revision requests.

d. Final Plat and Vicinity Map (11" x 17") - 2 sheets.
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• e. Final Drainage Report - Unit 9A dated June 1985 by Wiley & Associates.

(Partial Copy, 33 pages).

16. Rio Verde Unit 10 from FCD file S85-40

a. Final Drainage Report dated April, 1986 by Wiley & Associates. (Complete

Copy, 59 pages and map.)

17. Rio Verde Unit 12 from FCD file S89-5.

a. Preliminary Drainage Report dated May, 1989 by Wiley & Associates (Partial

Copy, 11 pages).

b. Letter from Wiley & Associates to Tim Murphy, FCDMC, dated April 23, 1990

regarding Minutes of April 4, 1990 Meeting on FCD drainage comments..

• c. Revised Master Development Plan dated August 18, 1989 by Wiley & Associates

(Partial Copy, 2 pages).

•

18. Rio Verde Country Club

a. Letter to C. Regester, FCDMC, from Wiley & Associates dated May 20, 1993

regarding Fairway 6, (Wash 10) HEC-2 Analysis showing highwater elevations vs.

finished floor elevations.

19. Rio Verde Commercial Park from FCD file S80-32

a. Report to the Planning & Zoning Commission dated July 2, 1981. 2 pages (11"

x 17").

b. Portions of Reduced Plat (3)

20. Rio Verde Washes - Flood Insurance Study
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• a. Final Drainage Report (Partial Copy) dated February, 1990 regarding Unit 12 by

Wiley & Associates. Includes:
D.A.'s 1 through 8
FIRM Wash 10
Cultural Resources Survey
Rainfall Intensity Letter
References
Preliminary Drainage Map

b. Tonto Verde Development Master Plan dated July 16, 1992 by Cornoyer-Hedrick,

Architects, (Complete Copy).

c. FCDMC Inter-Office Memo from C.W. Regester to C.G. Fernandez dated

February 23, 1993 regarding Tonto Verde Final Drainage Report Review

Comments.

d. FCDMC Inter-Office Memo. from AMM to PAC dated February 16, 1993

regarding explanation of discrepancy in Peak Q estimate at Wash 10.

• e. Letter from Joe Tram, FCDMC, to Brad Gordon, Wiley & Associates, dated

August 6, 1990 regarding FIRM Wash 10 Channelization Review Comments.

•

f. FCDMC Inter-Office Memo from Joe Tram to Tim Murphy dated March 16,

1990 regarding nine items of concern about FIRM Channel, Wash 10.

g. Floodplain Study by Wiley & Associates dated May 20, 1988 (Partial Copy, 2

pages, including map).

h. FCDMC Inter-Office Memo from C.W. Regester to e.G. Fernandez dated

February 23, 1993, regarding Tonto Verde Final Drainage Report Review

Comments.

i. Letter from John Matticks, FEMA, to Fred Koory, Maricopa Board of

Supervisors, dated October 3, 1989 regarding Washes 9 and 10 floodplain

boundary approval.

89407-OO\SumryRpl.OO3



• j. Letter from John Matticks, FEMA, to Tom Freestone, Maricopa Board of

Supervisors, dated December 18, 1988 regarding additional data requests on

Washes 9 and 10.

•

•

k. Letter from John Matticks, FEMA, to Tom Freestone, Maricopa Board of

Supervisors, dated October 14, 1988 regarding acknowledgement of reviewing

Wiley & Associates submittal on Washes 9 and 10.

1. Letter from Wiley & Associates to John Matticks, FEMA dated September 8,

1988 regarding explanation of Wash 10 diversion impacts in Wash 11.

m. Letter from Jan Farmer, FCDMC, to Wiley & Associates dated August 29, 1988

regarding Rio Verde FEMA Map Revision Request for Information.

n. Letter from John Matticks, FEMA, to Tom Freestone, Maricopa Board of

Supervisors, dated August 8, 1988 regarding Washes 9 and 10, responses to Wiley

& Associates submittal.

o. Drainage Report for Rio Verde Unit 3 dated December 17, 1973 by Bellante,

Clauss, Miller & Nolan (Partial Copy, 27 pages).

p. Tonto Verde Master Plan Drainage by Wiley & Associates dated August 30, 1986

prepared in 1978, submitted to FCDMC for Sec. 36,31.

q. Revised Master Drainage Plan Tonto Verde dated May, 1993, by Brooks, Hersey

& Assoc., including FCDMC review comments by S. Story to F. Terry (Complete

Copy).

21. Tonto Verde Development Master Plan dated July· 16, 1992, revised August 20, 1992.
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• 22. Tonto Verde from FCDMC file MP 92-02.

a. Letter from David Ritchie, Rio Verde Services to Richard Turner, Maricopa

County Planning and Development, dated May 27, 1993 regarding Tonto Verde

Development Master Plan, Stipulation "K", wash banks Re-vegetation Plan.

b Conference Report dated April 8, 1993 by Gregg Kent, Brooks, Hershey &

Associates, regarding discussion of Drainage Concerns of Tonto Verde

Development with the FCDMC.

c. Letter from David Ritchie, Rio Verde Services, to Richard Turner, Maricopa

County Planning and Development dated June 1, 1993 regarding Stipulation "K"

FIRM 11 Wash - Re-vegetation Plan.

d. Letter from Tim Dunham, Rio Verde Landscaping to Richard Turner, Maricopa

County Planning and Development, dated May 27, 1993 regarding Stipulation "K",

wash banks Re-vegetation Plan.

• e. Preliminary Drainage Report Tonto Verde Phase I dated April 1993 by Brooks,

Hersey & Assoc. (Complete Copy).

•

f. Revised Drainage Plan and HEC-2 Sections dated May 26, 1993 by Brooks,

Hersey & Assoc. (Transmittal letter only from Brooks, Hersey & Assoc. to

FCDMC.)

g. Project Memos

1. From Jerry Wensloff, Brooks, Hersey & Assoc., dated April 5, 1993

regarding conversation with C. Regester, FCDMC.

2. Drainage Investigation from Brooks, Hersey & Assoc., to O.K., V.W.

(Agency unknown) regarding visual analysis of flow splits dated April 4,

1993.
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• 3. From Jerry Wensloff, Brooks, Hersey & Assoc., dated March 30, 1993

regarding conversation with Lenny Gostinski, Wiley and Associates, about

flow splits on Wash 10.

h. Letter from F. Terry, FCDMC, to David Ritchie, Rio Verde Services, dated June

8, 1993 regarding Tonto Verde - Phase I Plat. (Prohibits obstruction in drainage

easements.)

i. Letter from David Ritchie, Rio Verde Services, to F. Terry, FCDMC, dated June

1, 1993 regarding Phase I Plat.

j. Letter from Ron Nevitt, FCDMC, to David Ritchie, Rio Verde Services, dated

April 23, 1993 regarding staff report on floodplain use permit.

k. Letter from Ed Raleigh, FCDMC to David Ritchie, Rio Verde Services, dated

March 3, 1993 regarding request for information to issue drainage clearance.

• 1. Tonto Verde Master Plan Final Drainage Report dated August 1992 by Wiley &

Associates (Cover Only) superseded by May, 1993 Report by Brooks, Hersey &

Assoc.

•

23 Tonto Verde from FCD file MP 90-2.

a. Transmittal Letter dated February 8, 1994 from Broo_ks, Hersey & Assoc. to

FCDMC. Items:

1. Set of semi-rectified aerial photos of new Tonto Verde Golf Course.
Scale: 1"= 100'.

2. Grading Plan - As Built.
3. Site Plan - Golf Course.

b. Rio Verde Drainage Report dated January, 1974 by Bellante, Clauss regarding

Section 6, Township 4 North, Range 7 East DA.'s P through Z, AA, BB and cc.
(Partial Copy, 1 page).
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• c. Tonto Verde - Existing Zoning Map - 1"= 1200' Reduced prepared by A. Wayne

Smith for Rio Verde Services, March 15, 1990.

d. Tonto Verde Development Master Plan dated July 2, 1990, (Partial Copy, 7

Pages). (Superseded by August 20, 1992 Cornoyer-Hedrick Report).

24. Tonto Verde from FCD Accordion file

a. Letter of Transmittal from Brooks, Hersey to FCDMC dated June 24, 1993 ­

Tonto Verde. Items:

1. Preliminary Plat
2. Golf Course Drainage Plan
3. Revised Master Drainage Plan
4. Roadway Calculations

b. Final Drainage Report dated August, 1992 by Wiley & Associates regarding

Tonto Verde Master Plan. (Partial Copy, 9 pages).

• 1. Memo from Ed Raleigh, FCDMC, to Dennis Zwagerman, Maricopa

County Planning and Development, dated September 18, 1992 by Wiley &

Associates regarding Tonto Verde Master Plan Approval Conditions.

•

2. Six pages of Drainage Report (See above title)

c. FCDMC Inter-Office Memo from A.M.M. to P.A.c. & C.W.R. dated February

16, 1993 regarding explanation of discrepancies in peak Q's in Wash 10 between

Rio Verde and Tonto Verde Projects.

d. FCDMC Inter-Office Memo from C.W.R. to PA.C. dated June 8, 1993 regarding

Tonto Verde Floodplain Delineation for FIRM Washes 10 and 11 - Review

Comments.

e. List of HEC-2 file names and culvert calculations for FIRM 11 Crossing, roadway

name not specified.
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• f. Revised Master Drainage Plan Tonto Verde dated May, 1993 by Brooks, Hersey

& Assoc. Complete copy of text, no calculations.

1. FIRM 10 Existing Channel 100-year Q, W.S. Elevations.

2. FIRM 10 Developed Conditions W.S. Elevations.

3. Tonto Verde Unit One W.S. Elevations.

4. FIRM 11 - HEC-2 Results.

5. Master Drainage Area Map for Tonto Verde (2 pages).

25. Tonto Verde 18 hole golf course layout.

26. Sample of Kenney Aerial Maps (2 - 11" x 17") covering Rio Verde and Tonto Verde.

• 27. Drainage Area Map of Tonto Verde Development dated March 26, 1993 by Brooks,

Hersey & Assoc., Wiley & Associates and Cornoyer-Hedrick.

•

28. Re-Plat of Lot 491, Rio Verde Unit 6 dated December 6, 1993 by Wiley & Associates.

29. Tonto Verde Unit One Improvements Grading Plans dated October 14, 1993 by Brooks,

Hersey & Assoc. (Sheet 6 and 7 of 10.)

30. Rio Verde Fairway Six, Grading and Drainage dated April 8, 1993 by Wiley &

Associates. (Sheets 1 and 2 of 2.)

31. Tonto Verde Phas~ One Preliminary Plat dated May 5, 1993 by Brooks, Hersey &

Assoc. (Sheets 1 and 2 of 2.)

32. Rio Verde Unit 12 - Offsite Grading from Channel to Inlet dated June 28, 1990 by

Wiley & Associates.
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• 33. Final Drainage Map - Rio Verde United 12 dated February 25, 1990 by Wiley &

Associates.

•

•

34. Tonto Verde Unit One Improvements Grading Plans dated October 14, 1993 by Brooks,

Hersey & Assoc. (Sheets 6 and 7 of 10.)

35. Kenney Aerial Maps - Full Size (2 copies) - Golf Course without any other

development.

36. Geotechnical Investigation Report, Rio Verde Dike Evaluation, Maricopa County,

Arizona, dated January 14, 1994 by SHB Agra Inc., prepared for FCDMC.. Discusses

geotechnical concerns on Wash 10 dike located within the McDowell Mountain Park.
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fLOOD ,COf\JTROL DiSTRict..
of RECEIVED MAR 2 3 1994

. ,,

J'tlaricopa County

2RUl \Vest DUrJ:l~u S~I'et" • fJilfll."li>:,",:·izon" ,\'iOOCJ

Telephone 'btl'::, 50n-1501
F,1\ I ()o.:: .~I}()--+(iO 1

TDD 1602, 506-539;

:<eil S. Em'in, P.E., Chid Engineer and Gener,,! ,\\:1Il,1ger

March 21, 1994

Frank Brown, P.E.
McLaughlin Kmetty Engineers, Ltd.
3501 N. 16th Street
Phoenix, Arizona 85016-6419

[-jo.-\RD OF D1R~CT()R~~

Betse\' S"\1:55
james D, Brl:;",r:'~"

Ecll<ill,l;
Tom Ra\\'!'~,

(\\MV Rose Garriclu \Vilco\

•
SUBJECT: Rio Verde South FDS (FCD # 93-07)

Tonto Verde Off-site Diversion Structure

Dear Mr. Brown:

Please find enclosed two (2) copies of the design drawing sheet and the HEC-2 runs for the subject
diversion structure. This infonnation was obtained from Mr. Mike O'Neill of Brooks, Hersey &
Associates, Inc. In addition, I have attached a copy of a design sheet obtained from Cora Fernandez
of the District's Drainage Branch regarding re-bar size and spacing.

The off-site diversion is currently under construction. I will forward a set the as-built drawings to you
when they become available.

If you have any questions or require additional infonnation, please feel free to call me at (602) 506­
4770.

Sincerely,

'j --f­
(V" :J<~ !~UU··L.

\
,\-

\Catherine W. Regester
Hydrologist

Enclosure (28 sheets)

•



(;EZA E. KMETTY
IWNALlJ C McLAUGIILlN
IIALFOIW r.. EHiCKSON

WILLIAM It. KI::NlJALL
ItALl'1l L. TOIU~N

TEHltENCE P. KENYON
ItICIIAIU> 1::. McLA lJl,lIl.1N

March 22, 1994

Ms. Cathy Regester, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly ~rogress Report No.2

Dear Ms. Regester:

The following progress is reported for the period January 26, 1993 to February 25, 1994:

TASK 1 - COORDINATION
a. Submitted original affidavit from The Times of Fountain Hills and Rio Verde,

newspaper.

•
TASK 2 - DATA COLLECTION

a. No activity other than in-house.

TASK 3 - TOPOG RAPHIC MAPPING
a. Coordination meeting with GCA on February 2, 1994. Recieved USGS mapping in

digital form, plus soils, landuse FCD floodplains, streams PLSS and roads.
b. No other activity other than normal coordination with FCDMC and subconsultants.

TASK 4 - FIELD SURVEY
a. No activity.

TASK 5 - HYDROLOGY
a. Coordination meeting with Wood, Patel and Associates and Burgess and Niple, Inc.

concerning unit hydrograph paramaters.

TASK 6 - FLOODPLAIN DELINEATION
a. No activity.

TASK 7 - DELIVERABLES
a. No activity.

•
ASPEN. CO

(303) 925-1920

TULSA. Of(
WIHI ;.H~-t;~1111

DENVER, CO

(303) 458-5550

SUMMIT COUNTY, CO

(303) 4G~-21-\l



The estimated completion by Tasks are:• Task No.

1
2
3
4
5
6

.J..
OVERALL

Percentage Complete

3
1
1
1
2
o
o

3

During the month of March, we plan to prepare the Data Collection Summary Report.

If you have any questions or require additional information please call me.

Very truly yours,

McLAUGHLIN KMEITY ENGINEERS, Ltd.

o/~~~W Geza E. Kmetty, P.E.0'" Principal

•

•
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3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248·7851
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• FLOOD CONTROL DISTRiCT OF l\'lARICOPA COUNTY

Interoffice Memorandum

SUbject:

To:

Rio Verde South
Right-of-Entry Letters

Frank Brown From: CWRegester rjJ(;I

File: 93-07

Date: 3/29/9-4

I have checked into the addresses for the property owners for which the PJght-of·EnL()' letters \vere
retumed and found the following:

•

•

•

•

•

Ms. Jane Mooty is no longer the owner of parcels 219-14-2F, 2L. Tonto al Verde Co. now owns
these parcels. Since a Right-of-Entry letter has already been sent to this company in regard tu
parcel 2l9-l4-2K, I see no reason to send an additional ktter.

The address for Rio Verde Partnership has been changed to:

Rio Verde Partnership
2200 E Camelback Road
#221
Phoenix, A2 85016

The owner of the parcels previously idenlHkd with Western Rio Verde, Tnc. m-e mlW ShO\.Vll to be
owned by:

West ll1irty-Six Company, Ltd.
25609 Danny Lane
Rio Verde, AZ 85263



WOOD/PATEL
ASSOCIATES
Civil Engineers
Hydrologists
Land Surveyors

Darrel E. Wood, P.E., R.L.S.
Ashok C. Patel, P.E., R.L.S.
James S. Campbell, .P.E.
Jay N. Vaughn, R.L.S.
Gordon Wark, P.E.
Jeffrey 1. Holzmeister, P.E.

COMMUNICATION RECORD

DATE: April 1, 1994

PROJECT NO: 93031.00

PROJECT NAME: Rio Verde - North Floodplain Delineation
Study, Hydrology

SUBJECT: Hydrology Method, Input

•
Input Received from Sandy Story

Wood/Patel - Burgess & Niple, have submitted preliminary results of hydrology using
various methods. The district has received the data submitted and concluded that the
Phoenix Valley S-graph be utilized for the subject study.

CC: Burgess & Niple:
Russ Cruff, P.E.
Larry D. Culler, P.E.
Larry J. Woodlan, P.E.
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McLaughlin Kmetty Engineers. Ltd.
Frank Brown, P.E.

George V. Sabol Consulting Engineers, Inc.
George Sabol, PhD, P.E.
Tom Loomis, P.E.

FCDMC:
Sandy Story
Magnus Jolayemi
Cathy Regester ~~

GENCOR\93031 ·00.404•
Wood. Palel & Associales. Inc. • 1550 E:':Sl :'vlis~ouri, Suile 203 • Pho.:nix. Arizona 850\4 • (002) 23~·1J~~ • Fax (6()21.234.1322



OF 'fRANSMITTAL
DATE

~aughlin KJ.neUy Engine.ers, Ltd.
• North 16th Street, Pho'enix AZ 85016-6419
7.48-7702 F~X 248-7851

TO Flood Control District of Maricopa C01lDty

IJOB NO
4-1-94 89-407.003

·ifTEiiT-IO·""N-~-":'--:·"":'-'_------J-·-------. _._-_.-

Ms. Cathy Regester
I-=,RE~:---------~-"':::"'----------.--.~

FeD Contract 93-07
I---_.::....=-=---=-=~:....:...::::..:;.;:......;~-=-:.--_---_._---_.. -

2801 West Durango Street Rio Verde.----
Phoenix, Arizona 85009

f-.-------------.-.-------._._-

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

0 _

o Under separate cover via

GENTLEMEN:

WE ARE SENDING YOU ttl Attached

o Samples

. tht followlno Items:

o Specificationso Planso Prints

o Chenoe order

o Shop drawlnos

o Copy of leiter

COPIH ! DATE I D ES::RIPTION

I 04-01-94 List of Propers.L~~.ners Not i fied, Revised 4/ 1/94.

.-._------
._--------

I .__.
~- --_._-~-

!

~
-

i

REMARKS In response to your memo of 3/29/94, written notices requesting r:Uiht of ent ry \oJere

mailed as indicated on the Revised List of Property Owners Notified.

COpy TO, _

SIGNED:

If .ne/o....... • r' nol a. nolod, lIndl1 nol/(1 u' alone•.

crMt-A ~6./'--L ~~~_
Frank Ed\oJard Brown, P.E.
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•

RIO VERDE SOUTH FLOODPLAIN DELINEATION STUDY

RIGHT OF ENTRY FOR SURVEYING PURPOSES

List of Property Owners Notified
Revised 4/1/94*

Mr. Robert Malone, Chairman
Streets Committee
Rio Verde Community Association
P.O. Box 32012
Rio Verde, Arizona 85263-2012

Mr. Robert Haack, President
Rio Verde Country Club
18731 East Four Peaks Road
P.O. Box 31432
Rio Verde, Arizona 85263

Mr. Bob Anderson, Chairman
Rio Verde Greens and Grounds Committee
18731 East Four Peaks Road
P.O. Box 31432
Rio Verde, Arizona 85263

Mr. David Ritchie
Rio Verde Services
P.O. Box 31001
Rio Verde, Arizona 85263

Mr. David Ritchie, President
Tonto Verde Subdivision
P.O. Box 31001
Rio Verde, Arizona 85263

Mr. David Ritchie
Tonto Vista Development
P.O. Box 31001
Rio Verde, Arizona 85263

1•
Ubt Thirty-Six Company, Ltd.
25609 Danny Lane
Rio Verde, Arizona 85263

89407-00\RvEnlry.OO3

5N-6E. Sec. 36
219-38-38H, 381, 38p, 38R, 38S,
43,44 & 45
(from Westem Rio Verde, I/lc.)

* Italics = Revised Items



• RIO VERDE SOUTH FLOODPLAIN DELINEATION STUDY

RIGHT OF ENTRY FOR SURVEYING PURPOSES

List of Property Owners Notified
Revised 4/1/94*

Mr. David Ritchie
Rio Verde Development
P.O. Box 31001
Rio Verde, Arizona 85263

James Young
U.S. Forest Service
2324 East McDowell Road
P.O. Box 5348
Phoenix, AZ 85010

•

•

Louie Hood, Planning Coordinator
Fort McDowell Indian Community
P.O. Box 17779
Fountain Hills, AZ 85269

Robert and Barbara Nelson
7328 E. Krall
Scottsdale, AZ 85252

Rio Verde Partnership
2200 E. Camelback Road, #221
Phoenix, Arizona 85016

Billie Nelson
P.O. Box 32012
Rio Verde, AZ 85255

Second Arizona Rio Verde Co.
P.O. Box 1
Rio Verde, AZ 85255

Rio Verde Land, Inc.
P.O. Box 1
Rio Verde, AZ 85255

89407.00\RvEntry.003 2

5N-6E. Sec. 25
219-38-17 - 18 and 20 - 34

5N-6E, Sec. 25
219-38-16,

5N-6E, Sec. 36
219-38-38C

5N-6E, Sec. 36
219-38-38X & 38Y
5N-7E, Sec. 32
219-14-1F, 1G, & 1L

5N-7E, Sec. 3l
219-14-2H & 2M

* Italics = Revised Items



• RIO VERDE SOUTH FLOODPLAIN DELINEATION STUDY

RIGHT OF ENTRY FOR SURVEYING PURPOSES

List of Property Owners Notified
Revised 4/1/94*

•

•

Tonto at Verde Co.
P.O. Box 1
Rio Verde, AZ 85255

Traverse, Inc.
5605 Woodcrest Drive
Edina, MN 55424

Joanne Hilty
2218 East State Street
Fremont, OH 43420

McCullough Properties, Inc.
P.O. Box 17795
Fountain Hills, AZ 85268

Rio Verde Box-Bar Ranch
3400 City Center
Minneapolis, MN 55402

Rio Verde Utilities, Inc.
18815 Four Peaks Blvd.
Rio Verde, Arizona 85255

Bob Brethower, Ranch Superintendent
?
?
?

89407-00\RvEntry.OO3 3

5N-7E, Sec. 31
21O-14-2K
219-14-2F, 2L (from Jane Mooty)

5N-7E, Sec. 31
219-14-2Q

5N-7E, Sec. 31
219-14-4

5N-7E, Sec. 32
219-14-1D

5N-7E. Sec. 32
219-14-lJ & 1K

5N-7E, Sec. 32
219-14-1M & IN

* Italics = Revised Items
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Ms. Cathy Regester, Project Manager
Flood Control Distric~ of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

l:EZA E. KM ETTY
RONALD C McLAUGHLIN
IIALFOltD E. ERICKSON

WILLIAM It KENDALL
RALPII L. TOREN

TERRENCE P. KENYON
HICIIAlW r:.l\lcLAlI(;IIL1N

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No.3

Dear Ms. Regester:

The following progress is reported for the period February 26, 1994 to March 25, 1994:

...

b.

TASK 2 - DATA COLLECTION
a. Collection and review of available data. Submitted Data Collection Summary

Report on March 10, 1994.
b. A subscription to the newspaper "The Times of Fountain Hills and Rio Verde,

Arizona" was obtained to keep abreast of developments and problems in the
community.

c. Design information was received from Brooks; Hersey & Associates, Inc. via
FCDMC concerning a diversion structure in Tonto Verde Subdivision, which is
currently under construction.

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange

between involved parties.
Right of Entry for Surveying Purposes Letters were sent to appropriate individuals
and companies. The List of Property Owners Notified was mailed to FCDMC on
March 17, 1994.

•
TASK 3 - TOPOGRAPHIC MAPPING

a. Aerial Mapping Company, under contract to Burgess & Niple, Rio Verde North
consultant, is currently preparing the topographic mapping and anticipates
completion for Rio Verde South on May 2, 1994.

TASK 4 - FIELD SURVEY
a. No activity.

•

TASK 5 - HYDROLOGY
a. Reviewed preliminary hydrologic analysis prepared by Wood, Patel and Associates

concerning unit hydrograph parameters.
b. Prepared March 21, 1994 memorandum comparing and contrasting peak discharges

for various unit hydrographs and hydrologic parameters.

TASK 6 - FLOODPLAIN DELINEATION
a. No activity.

ASPF.:N. co
(~O~) !125·1920

.. Billings\Apr-94.GEK

TULSA, OK DF.:NVF.R. co
(~O:l) ·158·5550

SUMMIT COUNTY. CO
(:IO:l) ,1I;H·2 J.II

,mlrl.l'TF ENGINFFRING ~ERV1CF~ IN, TRAN~r()RTAnON MlINICII·AI. ENlOINt:t:llINI: Cl\'11. t:N,:INt:t;H1Nl:

WAITR R[~lJRcr~TRfAThlfNT ANn "'~TRIRLrnON ('ONSTnIlCTION MANAla:m:NT ~ITnAITY Inl>RAlII I("~

~T("IRM nRAINAGE ANT> n00n CC',.rrnOL

RAIT ~nJl"llf~ANn tmllTlF< f("ClNl ""("<



•
TASK 7 - DELIVERABLES

a. Activity consisted of above referenced submittals and documents.

The estimated completion by Tasks are:

Task No.

1
2
3
4
5
6
:l

OVERALL

Percentage Complete

5
75
5
5
8
o

-2
5

•

•

During the month of April, we plan to further analyze the Data Collection maps, calculations
and report and begin hydrologic analyses. A meeting is planned on March 29, 1995 to discuss
unit hydrographs and hydrologic parameters. Planning to prepare for hydrologic and hydraulic
field reconnaissance is anticipated to occur.

If you have any questions or require additional information please call me.

Very truly yours,

McLAUGHLIN KMETTY ENGINEERS, Ltd.

~~~E~7·-'>--:·",zV' Kmetty, P.E. ,r
nnclpal

BiIlings\Apr-94.GEK
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BUR G E S S

& NIP L E

ENG NEERS

ARC H T . E C T S

Burg... & Nlpl., Inc.

S02S East Washington Street

Suite 212

Phoenix, AZ 85034

602 244- 81 00

Fax 602 244-1915

o Under separate cover via. the following items:

o Samples 0 Specificationso Plans
~-.!.L.~~~~~:......l..o<:!~~~:LU..L....f'~~~ __

DESCRIPTION

o Prints
o Change order

NO.COPIES DATE

o Shop drawings
o Copy of letter

LETTER OF TRANSMITTAL

~~~~~~~-----J
2 t9 -,.

R../!.MAu~/ 8 GtJO<f

WE ARE SENDING YOU: l3'J\ttached

THESE ARE TRANSMITTE

I

i

I

2-8

1- S'

1-2

2-~

o Resubmit __ copies for approval
o Submit __ copies for distribution
o Return corrected prints

o For approval
l:B"For your use
o As requested
o For review and comment

o Approved as submitted
o Approved as noted
o Returned for correction
0 _

REMARKS

SIGNED~ 1fJ. t1~tMlA/COpy TO

If enclosuras arll not

-----.,------------



ARC H TEe T S

Burg... & Nlpl., Inc.

SOlS East Washington Street

Suite 212

Phoenix, AZ 85034

602 244- 81 00

Fax 602 244-1915 .

DESCRIPTION

o Under separate cover via'--__the following items:

o Sam les 0 Specificationso ..-,? ..

o Prints
o Change order

NO.

WE ARE SENDING YOU: a-Attached

COPIES DATE

o Shop drawings
o Copy of letter

LETTER OF TRANSMITTAL

I

i

i

I

1-4-

/·-2

2. -13

THESE ARE TRANSMITTED:

o Resubmit __ copies for approval
o Submit __ copies for distribution
o Return corrected prints

o For approval
01oryouruse
o As requested
o For review and comment

o Approved as submitted
o Approved as noted
o Returned for correction
0 _

REMARKS

.--------------------

SIGNED ~tJ. Cd/heAL
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- ·8 U R G E S S

& NIP L E

ENG NEE R S

ARC H TEe T S

Burg... & Nlpl., Inc.

1106 North Beeline Hig~way

Payson. AZ 85541

602474-5313

Fax 602 474-3511

LETTER OF TRANSMITTAL

TO FRA/JK t3J2ou..JAJ

/7JCLAU6/-1LI.A..J k/16ny GAJ6'Nr=E/'Z. 5

DATE 5- 3 - 94 IJOB NO. I 5 I 8 3
RE:

(2.'0 LlGI20E: !=LOO D

OG~/ .....JEAIION STUn >-J

WE ARE SENDING YOU: o Under separate cover via'--__t.he following items:

o Samples 0 Specificationso Shop drawings
o Copy of letter

o Prints
o Change order

~ched
o Plans
0 _

COPIES DATE NO. DESCRIPTION

/ A£!2 IAL co.AJ 7/2 at- /"1 A P '-V/ /-'1":# ,~ oN QuAD. MAP

" " t..J / ,P T:#-' S/ LIS; De5C121PTld N Po ,NT ELEt/.

..ri f'11.NEt- ELEv,r; (ON uSG-S DATUM)
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- ve:=;2Tlc.AL R u/U 5 - LJ~6-S DATu...., .
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,.

a-u- SITe G)uAI..-ITY

(tJ/VUSG-S DATLJM\
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(

I AlE/2/1J:tL .MAPS - !2EDL/oIVCO sl2/'1

THESE ARE TRANSMITTED:

o Resubmit __ copies for approval
o Submit __ copies for distribution
o Return corrected prints

o For approval
~youruse

o As requested
l3'fOr review and comment

o Approved as submitted
o Approved as noted
o Returned for correction
0 _

REMARKS

COpy TO P n L.;;- m~~"0 SIGNEDft"'-·~-/-~·-···_/_/_·_//L_~__,~~=....:::...7-~~-· __
I L. CUI-Lea..... ~ tnJti;~' ~;

" enclosures are not as noted, kindly nOl.i~· us aI~. '"

•----------------------:--------------------
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ENG NEE R S

ARC H TEe T S

Burg••• & Nlpl., Inc.

~025 East Washington Street

Suite 212

Phoenix, AZ 85034

602244-8100

Fax 602244-1915

LETTER OF TRANSMITTAL

if:~~~W'~~------l
f?c1.d.-(:df IT/' It Z 8StJ Ita /'

WE ARE SENDING YOU: lH"Attached 0 Under separate cover via:..--__the roilowing items:

o Shop drawings 0 Prints 0 Plans 0 Samples 0 Specifications
o Copy of letter 0 Change order liY"-I:.:Ll~~~~E-=--.:::::k~~~'1::1.t:::.~!3&~IL..- _

COPIES DATE NO. DESCRIPTION

I 2 ·-3

THESE ARE TRANSMITTED:

o Resubmit __ copies for approval
o Submit-'.-_...._.f:apias.JoLdistribution

,r r' .

o Approved as submitted
o Approved as noted

o For approval
ra1'Oi your use
o As requested 0 Returned for correction 0 Return '!..'J..;'_ )'}2'~:'~\COH:edHid i prints
0 For review and comment 0

:'i .;._:... t;·.:_~)
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I
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3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

LEITER OF TRANSMIITAL Date: f"- ~l- q1- -, Job No.: ~ If- f07.oo3
To:

f Ibod (PM t ("0 I Oi,TII'c../.
Attenlion:

CQ-r~ '7 R~ () Q...(' +Lr

o!-
I U

Re:

Mo.ri C~ CrJ tA.AII-I- ~ f\~ I/Ordo ~OU~~
I I

•

WE ARE SENDING YOU L.ATTACHED VIA'_-":o(:;,l,.rJjVte

Original: Copies Date Description

I 5~"l-1-9 If- 0Jlo ra..J CJ()h. I'~ oJ- \' ub bn.c:.:'" Mr:. ... ( Ore litVI; II-or .. )
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./
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)

c'a IlfJ co.J .\~
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RECEIVED JUN
1 3 199~

PRELIMINARY DRAINAGE REPORT

TONTO VERDE UNIT 3

Prepared For:

RIO VERDE SERVICES, INC.
P. O. Box 31001

Rio Verde, AZ 85263
(602)471-7247

Prepared By:

BROOKS, HERSEY & ASSOCIATES, INC.
4602 E. Elwood Street, #16

Phoenix, AZ 85040
(602)437-3733

•
May 1994
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I
Fax Cover Sheet

l
FLOOD CONTROL DISTRICT

OP
MARICOPA COUNTY

2801 West Durango street
Phoeni%, A:"izona 85009
Telephone (602)506-1501

Fa% (602)506-7346
TDD (602)506-5897

PLOODPLAIN MANAGBMENT BRANCH
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I
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05/13/94 12: 58 FLOODPLAH~ I"lAt~H(3Er'lEtH ..,. 9 248 7851

JLJN-13-1994 11:43 EROOkS. HERSEY b. ASSOC.
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TONTO VERDE
AERIAL CONTROL

A.C.A. 03/23/94
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+
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+
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+
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05/13/94 12:58 FLOODPLA Jt,~ r'lA~~AGEr'lEt~T -'19 248 7851 t~O. 697 POD]

JUN-13-1994 11:44 EROOKS. HERSEY & ASSOC. 858020~ P.~3

Point statistics:
St~rtini roint a~bcr: 1
KiI pol~t nD~ber used: 121
Min ~oiat n~cer used: !
CurrsDt pOlnt number: 11&

Point No rthing Eastin; E!ev~tlon Description
......_..__ .-------------_._..••.•••....- -- ~_••••.•...........----

zs 862S.91S7 93i. 4950 WIJ~

27 5982. 5002 937. 7H8 SW COR
28 5991. ~159 3511.5112 S 114
31 112S4.088! S38.13H HV COR

Pornts:
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•
TABLE 3-4

Worksheet
Solis, Vegetation Cover, and RTIMP fer rainfall losses by Green &. Ampt method

fot oach subbasin

1H Soil CI... 53 63a SSO S70 684 0 0 0 0 0 0 0

Sub·Aru (acrea) 237.4 \40S 313.0 SS2.3 11 S.2

XKSAT (b.II ground) 0.25 0.40 0.40 0.25 0.25

RTIM? (roek) 0% 0% O·.l. 0% O~

Vegalation Cover 15% 50% 45% 5S·.l. 48·"

IA (natural only! 0.35 0.20 0.30 0.25 0.25

):J:.SAT log av; (bar. groundl 0,,34

PSIF • 4.30

DTHETA (Oryl • 0.35

DTHETA (Norman • 0.25

RTIMP ng. - 0.00 ~

V.g. Cov., avg. - 47.20 'l'
1A ayg... 0.24

Total Sub lh.in Ar.a In aq. miln .. 4.0220

il Soil Class 53 53CS 550 570 0 0 0 0 0 0 0 0

Sub·Area (acras! 44.2 20e.7 25.6 65.3

XKSAT lball ground) 0.25 0.40 0.40 0.2S• RTIMP hock) oo~ 0% o·~ o·~

Vegetation Cover 15% 60% 45% 55%

JA (nalural only) 0.35 0.20 0.30 0.25

XKSAT log avg lbar. grol.Hld! • 0.34

Pl:IF .. 4.30

DTHETA IOryl." 0.35

OTHETA (Normal) ~ 0.25

RTIMP a"lI•• 0.00 %

Va;. Conr Ivg• • 46.06 %

IA avo . • 0.24

Total Sub Buin Area In Iq. milu • 0.5340

~ Soil Clua 53 536 537 6S0 St;S 579 582 584 585 686 0 0
Sub-Aree (acres) 375.7 183' 177.9 237.4 3.2 143.4 495.e 26.9 32.S 30.1 -.

XJl:SAT lbere ground! 0.25 0.40 0.40 0.40 0.25 0.09 0.t9 0.25 0.25 0.25

RTIMP (rockl 0% 0% 15% O·~ 0% 0% 0% 0% 0% 0·""
Vegetation Co...er 15·", SO·'" 52% 45% 65% 45°.. 50% 48% 42% 55%

IA (natural only) .0.35 0.20· 0.20 0.30 0.25 0.20 0.20 0.25 0.25 0.~5

n.&AT log ....; (bare grO\lndl. •
. PSIF ­

DTHETA IDryl •

DTHETA (Normall ­

RTIMP eyg••

•
Vag. Cc\Otr IVi. •

LA ayg••

0.31

~:~:] F,). 3 ...J 0 P #e /l/tJ!iua /
0.25

4~:~~ :J errtrel et~!?
0.23

Total Sub a..ln Ara. in aq. mil.. -

20

5.2550_.



1H lend-Use CIa.. LOR UNDe 0 0 0 0 0 0 0 0 0 0
Natural or oe....,op.d 0 N

Sub·Ar.a (acra.) 87.0 253e

RTIMP ([)ev.lopedl 20%

Vag. Co.... r (D.v.lopadl 40"1-

IA (O.....,oped) 0.17

H.,ur.r Ar•• 91S.68 'If.

O.....lop.d Ar•• 3.32 'If.

RTIMP ID• ..,.) avg. 0.e6 '"
Veil Co.... , IDn.l aVi. 1.33 'l.

lA IDn.) ...·0. 0.01

Tot.1 Sub Buln Area In 8q. mil•• - 4.0990

11 Land-Use Clal:ll LOR UNDE 0 0 0 0 0 0 0 0 0 0

Not",ral or Develop ..d 0 N

Sub-Arell l.crnl 19.8 321.9

RTIMF' IDev.lopedl 20·"

V.g. Cover lDovelopedl 40%

Ill. IOev.lopedl 0.17

H.t..,,.1 Ar.e 94.19 '"Oeveloped Ar.. 5.e1 '"
RTIMP 10.".1 ....11. 1.' IS '"

V.g Co.... r·lo ..... l 8vg. 2.32 %

IA 10.v.1 evg. 0.01

Totel Sub e••ln Ar•• In eq. mil..... 0.5340

0 lend·Use Clan LOR UNOE 0 0 0 0 0 0 0 0 0 0
P-leturel or Develop.d 0 N

Sub·Arltll 'eer••l .. 147.' 3215
RTIMP (Oevelop.d) 20% ~.. J

Ve;. Cover IOev.lop.dl 40%

Ill. (O .....lop.dl 0.17

Natur.r Ar.a 95.80 %-Da....lopad Ar.a ~%

RTIMP (On.l a"'g. 0.S8 ,.
-.:0 of 011$ ~ 4,tI-# ~

Veg Co.... , (De ....1 a"'g. 1.78 % .. 4.fJ'" ~ 4..4-- ...
lA 10..... 1 a ...g. O.Ol~

./7 -- ~.~~
Total Sub S..ln Ar.a In ell. mil.. • 6.2550

~6-27-1994 12:30PM

33H·'.'
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TABLE 3·5

Worksheet
arecutflstici for rainfall losses for each subbasin

Pre· Development Condition
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TABLE 3·6

Work.heet
L~nd-usearacterlstlcs for ralnhlll lones for each subbasin

Post - Development Condition

L..nd·U.. C.. •• LOR UNCE 0 0 0 o· 0 0 0

N.t.... r.1 or C._lop.d 0 ...

Sub· .... '•• (.or••) 87.0·· • ••

RTIMP (O.....loped) 20%

V.g. Co...., 10._lop.d) <40%

lAo (O ..... lop.dl 0.17

o o o

J

I·

"....

Tot.1 Sub S••ln Ar.. In '9. mil.. EO • 6.2550

oooooooooUNDE
N

3210

LDR VLCR

o 0
.. 147.8 S.'

20% 30%

•. 40% 39%

.. 0.17 0.16

(~O~ 'ft /# 7. B .,.. ~~" 7t r, &)/3J~3, e.

~H~: f; (",uP1-1-7.8 +399(, Itf;e)/ :l.U~ (,.
• .•3 ,,-!./ .
~::~ ..:.-,- (./7711-1-7,8 + ,II{, )( 5:S)/:S3-f5, ~

N.tur,1 Are,

O.....lop.d Ar••

RTIMP IOn.' 11.

V.; Co"er 10 1 g.

lA 10 1 g•

Land·U,e Clen

Naturel or Oe...oloped

Sub·A..,o {acro.1

RTIMP (De lopedl

VI;. Cover (D elopedl

IA (Do eloped)

••

14
il,l.!

33H·'·' 31



• •TABLE 3-7

Rainfall loss parameters for Green & Ampt method for each subbasin
Pre - Development Condition

•
XKSAT XKSAT

Sub Area Bare DTHETA Corrected
Buin Total Natural Urban IA. in inches RTIMP. in % Vegetation Cover. in % Ground PSIF Natural Urban Composlta for Vag.

ID IIq. mi. % % Natural Urban Composite Natural Urban Toul Natural Urban Composite inlhr Inchell dry normal Inlhr
(11 (21 (31 141 (51 (61 171 (81 191 (101 1111 1121 1131 1141 1151 /161 1171 1181 1191
1 4.6330 96.4 3.6 0.24 0.01 0.24 0.00 0.72 0.72 47.07 1.44 46.81 0.34 4.30 0.35 0.25 0.35 0.48

lA 0.0110 100.0 0.0 0.20 0.00 0.20 0.00 0.00 0.00 50.00 0.00 50.00 0.40 3.95 0.35 0.25 0.35 0.58

18 0.0320 100.0 0.0 0.22 0.00 0.22 0.00 0.00 0.00 48.91 0.00 48.91 0.40 3.95 0.35 0.25 0.35 0.57

lC 0.0220 100.0 0.0 0.23 0.00 0.23 0.00 0.00 0.00 48.41 0.00 48.41 0.40 4.00 0.35 0.25 0.35 0.57

lC-l 0.0090 100.0 0.0 0.20 0.00 0.20 0.00 0.00 0.00 50.00 0.00 50.00 0.40 3.95 0.35 0.25 0.35 0.58

10 0.0200 100.0 0.0 0.25 0.00 0.25 0.00 0.00 0.00. 47.75 0.00 47.75 0.40 3.95 0.35 0.25 0.35 0.57

10-1 0.0140 100.0 0.0 0.24 0.00 0.24 0.00 0.00 0.00·. 48.21 0.00 48.21 0.40 3.95 0.35 0.25 0.35 0.57

lE 0.0230 100.0 0.0 0.25 0.00 0.25 0.00 0.00 0.00. 46.52 0.00 46.52 0.39 4.00 0.35 0.25 0.35 0.55

IF 0.0840 100.0 0.0 0.23 0.00 0.23 0.00 0.00 0.00
.'

45.42 0.00 45.42 0.38 4.10 0.35 0.25 0.35 0.53

1F-l 0.0560 100.0 0.0 0.23 0.00 0.23 0.00 0.00 0.00 47.50 0.00 47.50 0.39 4.00 0.35 0.25 0.35 0.56

1F-2 0.0280 100.0 0.0 0.24 0.00 0.24 0.00 0.00 0.00 41.25 0.00 41.25 0.36 4.25 0.35 0.25 0.35 0.48

lG 0.0430 100.0 0.0 0.23 0.00 0.23 0.00 0.00 0.00 42.56 0.00 42.56 0.36 4.20 0.35 0.25 0.35 0.49

lH 4.0990 96.7 3.3 0.24 0.01 0.24 0.00 0.66 0.66 47.20 1.33 46.96 0.34 4.30 0.35 0.25 0.35 0.48

11 0.5340 94.2 5.8 0.24 0.01 0.23 0.00 1.16 1.16 46.06 2.32 45.71 0.34 4.30 0.35 0.25 0.34 0.48

2 5.2550 95.6 4.4 0.23 0.01 0.22 0.79 0.88 1.67 45.60 1.76 45.35 0.31 4.45 0.35 0.25 0.35 0.44

IA composite; (7) = 151"1311100 + 161

RTIMP total : (101 = (8) + (9)

Vegetation Cover composite: 1131 = 1111"1311100 + 1121

DTHETA composite: 1181 = (16)"1311100 + 1171'14l/100

XKSAT Corrected: 1191 = (14)"111311100 ' 1.111 + 0.8891 where 1131> 10 and 1141 < 1.2

33H-l-' 32
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY•
Subject:

Interoffice l\'Iemorandum

Rio Verde South FDS
Cross Section Location PHm and 'n' Value Repon

~~CEfVEn AUG 1 1 1994

File: 93-07

To: PACaiza From: CWRegester~ Date: 8/11194

I have completed my review of the subject plan and report and have the following minor comments
which I will pass on to the study consultant:

WASH 9

1. X-section I: I am concerned with the depth of the channel being less than 2 ft when compared to
the right side end station. May get a "cross section extended" message. May want to pivot
section upstream (possibly at point where spacing with x-section 2 will be about 250 ft.)

2. X-section 4: Please note that the south approximately 160 ft is going downhill.

• WASH 10/11 CONFLUENCE

1. X-section 14: Please note channel located on the north end of section (40 ft from north end or
SSTA). Could there be a need to follow this channel down to x-section 7?

WASH 10

1. X-section 6: Doesn't appear perpendicular to flow and is skewed across the southern-most wash.

2. How is drop structure being included in the model? Doesn't appear that a x-section is proposed at
this location.

3. X-section 9: Minor suggestion to southern end. See pencil line on plan.

4. X-section 16: Minor suggestion to alignment. See pencil line on plan view.

5. Please note heavy contour at x-section 9. Labeled as 1642. Should be 164Q?

•
WASH 11

I. X-sections 15. 16. and 18 pick up the swale in a dirt road. Section 17 does not. May want to go
ahead and get for 17 so sections are consistent.



• Memo to:
Subject:

Page 2

PACalza
Rio Verde South FDS
Cross Section Location Plan and 'n' Value Report

•

•

GENERA L COMl\,tENTS

1. For the HEC-2, please make sure that cross sections are numbered according to their river mile
location.

2. ll1e 'n' value report looks good. For the final, however, I would like more detail on how the
starting WSEL was determined for Wash 10. I think it would be premature to try to write that
now though. Let's see how the HEC-2 model comes out first Also, I have made a couple minor
corrections on page 1 of the report.

Just for comparison. I looked at the 'n' values used in the Brooks-Hersey study of Wash 11 and
the Wiley study of Wash 10 through the golf course. For Wash 11, Brooks-Hersey used a channel
'n' of 0.035 where we are using 0.030 and. an overbank 'n' of 0.050 where we will use 0.030 and
0.070. I think these show a favorable comparison. For Wash 10, Wiley used channel and
overbank 'n' values of 0.025 where we will use 0.030. I think these. as well, compare favorably.
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Mr. Frank Brown
McLaughlin Kmetty Engineers, Ltd.
3501 North 16th Street
Phoenix, AZ 85016

August 25, 1994

Dear Mr. Brown:

Re: Rio Verde North
Floodplain Delineation Study

Burgess & Niple. Inc. During a phone conversation, this date, we discussed a flow breakout included in the
5025 East Washington Street HEC-2 model for Rio Verde North. The breakout occurs at SectioI). 2.494 of Wash A

Suite 212 and discharges 210 cfs to Rio Verde South.

•

•

Phoenix. AZ 8503-1

602 24-1-8100

Fax 602 244-1915

Enclosed is a print of Sheet 5 of the maps for Rio Verde North, which shows the
location of the flow breakout.

Very truly yours,

~ /)..C~.
Lar~er'PE
copy: Magnus Jolayemi

Cathy Regester
Sandy Story
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WOOD, PATEL & ASSOC. NC.

Civil Engineers, Hydrologists, Land Surveyors

LEITER OF RANSMfITAL

• 1550 East Missouri, Suite 203 DATE: September 15, 1994 I JOB NO. 93031.00

Phoenix, AZ 85014 ATTENTION: Tom Loomis, P.E.

(602) 234-1344 • FAX 234-1322 RE: Rio Verde - North FPDS hydrology coordination

TO:

George V. Sabol ConSUlting Engineers, Inc. RECt=,·,r- ...
7950 E. Acoma Dr. Suite 211

• o· .... LI
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• Attached a Under separate cover via PICK-UP the following lte . I INC.

a Shop drawings a Prints • Plans a Samples a Specifications
a Copy of letter a Change Order • Other_(Files)

I

COPIES DATE NO. DESCRD!I'ION

1 9/15/94 11" x 17" copy of portion of drainage map and HEC-l schematic

1 9/15/94 One 5 1/4 n diskette containing output hydrographs:for divert operation

171 D for 6-hour and 24-hour storms

THESE ARE TRANSMITIED as checked below:

a For approval a Approved as submitted a Approved as noted

• For your use a As requested a For review and comment

REMARKS:

Tom, this divert operation represents the flow breakout from Burgess & Niple's HEC-2 model. Note that the NMIN value for both I
models is 5 minutes. From inspection of an aerial photo, it appears that a portion of this flow lost from the north watershed may re-

enter the north watershed at a point about 3800 or 4000 feet east of the diverted flow, as shown on the sketch. If this is indeed the

case, please forward these hydrographs to us, along with those for any other inflows into the north watershed. If you have any

questions, please call. Thank you!

_opy TO: Larry Culler (B&N)
Sandy Story (FCDMC)

SIGNED: Anthony J. Regis, P. E.
FORM~\TRANSMIT.GI:N



• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851
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:::::: West DU"ong:- £trcet OF
PHOENIX, ARIZONA 85009 MARICOPA COUNTY DATE r; / ' ,JOB NO

5CJb - 2801 W. Durango -( / (. ! 9/-1 '7 ~3' .- 6' 7
(602) ·rE-1501 IINOENIX, AZ 85009 ~A;-:;:;TT;:-;;EN:;:;T;;;:ION::---;'-'--~~--....l..-_--:'~-=--~---1

c. '--•J

WE ARE SENDING YOU )( Attached 0 Under separate cover via (l.OO/?1 Sc the following items:

0 _
[J Shop drawings

o Copy of letter

):8: Prints

o Change order

o Plans o Samples o Specifications

DESCRIPTIONNODATECOPIES

\ ql,j/C;41
!
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THESE ARE TRANSMITTED as checked below:

o For approval

Jif- For your use

o As requested

o Approved as submitted

o Approved as noted

o Returned for corrections

o Resubmit__copies for approval

o Submit__copies for distribution

o Return__corrected prints

o For review and comment 0 _

o FOR BIDS DUE 19 0 PRINTS RETURNED AFTER LOAN TO US

.:....l.I.....r~)_T~~ .........---Jt.:..>.:...~~~-j.L>.""'--~""'-!.J~"""'--t---------------------

COpy TO-F.L.Jl/o-.:·cL.E~_~-fFf:-f,-",""cD~_C.,-('..£..?_':-~D=--7~______ 11 /1
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TRANSMITTAL

• E1o:x1 flJrr.tm/ {),,'stC/d Q £ 1//ac/O(JtJ C:;UI1&
2'80 [ lA/est DUC4.fl$o

FROM: George V. Sabol Consulting 'Engineers, Inc.
7950 East Acoma Drive, Suite 211

Scottsdale, Arizona 85260-6962
(602) 483-3368 FAX (602) 483-3990

DATE: 23 Sejrlemlxc /994-

PROJECT No. /Name: ~& t60 ~~dc £/5 FeD /3=07

SUBJBCT: (;0 tbk tl;tdrokty

:-67- t;('?t (::" ~.

RE:.~E'VED 5EP 2 6 1994

COPIES Frt:l/d~ e, !5@f"j!J, !JUtG
J



WOOD, PATEL & ASSOC., ·c. LETTER OF RANSMTITAL
Civil Engineers, Hydrologists, Land Surveyors

1550 East Missouri, Suite 203 DATE: September 15, 1994 I JOB NO. 93031.00• Phoenix, AZ 85014 AT'IE'ITION: Tom Loomis, P.E.

(602) 234-1344 • FAX 234-1322 RE: Rio Verde - North FPDS hydrology coordination

TO:

George V. Sabol Consulting Engineers, Inc.

7950 E. Acoma Dr. Suite 211

Scottsdale, AZ 85260-6962

WE ARE SENDING YOU • Attached o Under separate cover via PICK-UP the following items:

0 Shop drawings 0 Prints • Plans 0 Samples 0 Specifications
0 Copy of letter 0 Change Order • Other_(Files)

COPIES DATE NO. DESCRIPtION

1 9/15/94 11 • x 17· copy of portion of drainage map and HEC-l schematic

1 9/15/94 One 5 1/4· diskette containing output hydrographs for divert operation

171D for 6-hour and 24-hour storms

-

THESE ARE TRANSMITTED as checked below:

0 For approval 0 Approved as submitted 0 Approved as noted

• For your use 0 As requested 0 For review and comment

REMAR.J<.s:

Tom, this divert operation represents the flow breakout from Burgess & Niple's HEC-2 model. Note that the NMIN value for both

models is 5 minutes. From inspection of an aerial photo, it appears that a portion of this flow lost from the north watershed may re-

enter the north watershed at a point about 3800 or 4000 feet east of the diverted flow. as shown on the sketch. If this is indeed the

case. please forward these hydrographs to us, along with those for any other inflows into the north watershed. If you have any

questions, please call. Thank you!

AJ,,-ltf. ; 11M 1.•• 1iU1 1'1(7 l.t,,~r-.t- JJ 1=(-/ /,y;~ 101> j,nf hn/ll.-f .~

././"1 .... k .mr~AJ-,.
I Cd) q /0;4- ,

--r-t'1)'t-.1 3 ~30 /J./ll.
l (j U I ,

---rf2.L

COpy TO: Larry Culler (B&N)
Sandy Story (FCDMC)

SIGNED: Anthony J. Regis, P.E.
,·OR~tS\TRA:<SMIT.GEN
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3501 North 16th Street

McLaughlin Kmetty Engineers, Ltd.

Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

October 6, 1994

Ms. Cathy Regester, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 7 for Invoice #7

Dear Ms. Regester:

The following progress is reported for the period June 26, 1994 to July 25, 1994:

(iEZA E. DIETTY
RO:-.lALD C McLAUGHLl~

HALFOHD E. ERICKSO~

WILLIAM R. KENDALL
RALPH L. TORE~

TIo:RRE:--iCE P. KE~YO~
RICHARD L ~1<.:LAl'(;HLl~

•

•

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange

between involved parties.
b. The Preliminary Drainage Report and Preliminary Plat for Tonto Verde was given to

the hydrology subconsultant, George V. Sabol Consulting Engineers.
c. The proposed ADWR-TDN (Arizona Department of Water Resources Technical Data

Notebook) revisions by the District were received. Alphabetical cross-section labels are
no longer required for Flood Delineation Studies.

d. Copies of the March 1993 version of FEMA 37 were received.

TASK 2 - DATA COLLECTION
a. Information was received, as listed herein, as Task Items l.b., l.d., 3.c., 6.a., and 6.b..

TASK 3 - TOPOGRAPHIC MAPPING
a. New original mylars of topographic maps were received from Burgess & Niple, Rio

Verde North consultant. Some text was revised, the topographic information remains
unchanged.

b. The mapping Quality Control Cross-Section plots were received from Burgess & Niple
via the District. These cross-sections meet the mapping accuracy requirements for this
project.

c. A portion of Wash 10 and Wash 11 was regraded by the Tonto Verde subdivision.
New Tonto Verde topographic maps and survey notes were received from Brooks
Hersey via the District. The information was analyzed for inclusion in the present
District mapping.

TASK 4 - FIELD SURVEY
a. Surveys of the bridges and culverts were completed.

Billings\Sept-94.GEK
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• TASK 5 - HYDROLOGY
a. Revisions to the Hydrology Exhibits were made in AutoCAD.
b. Sample hydrology parameter spreadsheets were sent, requesting District approval.
c. The preliminary hydrology computations were submitted for District review. Included

were the Hydrology Exhibits, routing cross-section plots, flow split rating curves and
HEC-l fIle. The HEC-l file contained some dummy parameters until lengths and areas
could be calculated.

TASK 6 - FLOODPLAIN DELINEATION
a. The preliminary Manning's Roughness Coefficients calculations were reviewed with the

District on July 15, 1994. On July 19, 1994, the Rio Verde North Roughness
Coefficient Report was compared to that of Rio Verde South. For similar washes, the
n values compare favorably.

b. The Tonto Verde Development revegetation plan for the newly channelized Wash 11
was received from Rio Verde Services via the District. No revisions are necessary to
the roughness coefficient report.

c. The Roughness Coefficient Report was submitted on July 22, 1994 for District approval.
d. The HEC-2 cross-section locations were submitted for District approval on July 22,

1994.

The estimated completion by Tasks are:

TASK 7 - DELIVERABLES
a. Activity consisted of above referenced submittals and documents.

• Task No.

1
2
3
4
5
6

.J..
OVERALL

Percentage Complete

50
95
75
65
65
25

....ill
50

•

During the month of August, we plan to determine hydrology parameters from the Hydrology
Exhibits, code the Special Culvert Routines and revise the cross-section locations as needed per
District comments.

If you have any questions or require additional information please call me.

Very truly yours,

McLAUGBLIN KMETIY ENGINEERS, Ltd.

(Jp~.~~
~~. Kmet~,VF.E.

v 1
¥;~;al

BilIings\Sept.94.GEK



·M·K·E'~" McLaughlin Kmetty Engineers, Ltd.

October 6, 1994

Ms. Cathy Regester, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FeD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No.8 for Invoice #8

Dear Ms. Regester:

The following progress is reported for the period July 26, 1994 to August 25, 1994:

(iEZA E. Kl\IETTY
RONALD C McLAUGHLI:-J
HALFORD E. ERICKSON

WILLIAfil R. KENDALL
RALPH L. TOREN

TERRENCEP. KENYO;-';
RICHAIW E. ~1~LAL:(;HLl:\

•

•

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange

between involved parties.
b. Mylars of the semi-rectified aerial photographs (24" x 36") for flight date 22 December

1993 were loaned to the District and returned to MKE.

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The Tunes of Fountain Hills and Rio verde, Arizona for

articles relating to rainfall, new development, and other information relating to the
community.

TASK 3 - TOPOGRAPHIC MAPPING
a. Approximately 1.25 river miles of Wash 10 and Wash 11 have been channelized since

preparation of mapping. Change Order No. 1 was processed to revise mapping in the
affected area. The contract with the Rio Verde North consultant, who prepared the
original mapping, was unaffected. The Brooks Hersey mapping was flown prior to
channelization completion.

b. The revised mapping area was flown on 22 August 1994 and mapping computations
commenced for Sheets 5 and 8 of 8.

c. Preliminary translation of the Hydrology Exhibits to Arelnfo coverages was made.

TASK 4 - FIELD SURVEY
a. Per Change Order No.1, panel points were marked and one (1) new mapping control

point was surveyed and marked.

TASK 5 - HYDROLOGY
a. Hydrology parameters, such as flow lengths and subbasin areas, were calculated or

measured, and input to the HEC-l model.

Biliings\Sepl.94.GEK
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• b.

c.
d.

e.

No revisions are required to the HEC-1 model as a result of Change Order No. 1. The
HEC-1 routing path was smoothed out to more closely agree with the channelized
thalweg.
Hydrology review comments from the District were received.
Wood Patel and Associates, Rio Verde North Hydrology Subconsultant, submitted a
map and HEC-1 information for a flow diversion at location 165DV that affects Rio
Verde South.
Burgess & Niple submitted a map and letter show a breakout flow of 210 cfs at Wash
A Section 2.494. This affects Rio Verde South and presently is not incorporated into
the Rio Verde North HEC-1 model.

TASK 6 - FLOODPLAIN DELINEATION
a. A typical revegetation plan and letter for Wash 11 in the Tonto Verde Development

was received from Rio Verde Services via the District.
b. The HEC-2 Special Culvert Routines were coded from the survey notes.
c. A meeting was held on .11 August 1994 to discuss the District's review comments on

the Roughness Coefficient Report and the proposed HEC-2 cross-section locations.
d. The final cross-section locations were submitted to Aerial Mapping Company for

photogrammetric cross-sections (GR record format).

The estimated completion by Tasks are:

TASK 7 - DELIVERABLES
a. Activity consisted of above referenced submittals and documents.
b. Preparation of the Preliminary Hydrology Report has begun.

• Task No.

1
2
3
4
5
6

.:J.
OVERALL

Percentage Complete

55
95
80
75
70
30
~

60

•

During the month of September, we plan· to obtain the revised Change Order No. 1 mapping,
receive the photogrammetric. G R records, begin assembling the HEC-2 model and complete the
hydrology parameters.

If you have any questions or require additional information please call me.

Very truly yours,

McLAUGHLI~KMETfY ENGINEERS, Ltd.

~~£:Iu~G.z .E. Kmetty,vp.E-. y
rrnclpal

Billings\Sepl.94.GEK
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FROM: George V. Sabol Consulting 'Engineers, Inc.
7950 East Acoma Drive, Suite 211

Scottsdale, Arizona 85260-6962
(602) 483-3368 FAX (602) 483-3990
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3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

October 31, 1994

Ms. Cathy Regester, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 9A for Invoice #9

Dear Ms. Regester:

GEZA E. KMETTY
RONALD C McLAUGHLIX
HALFORD E. ERICKSON

WILLIAM R. KENDALL
RALPH L. TOREN

TERRENCE P. KENYOl\
RICHARD E. McLAUGHLIl\

•

•

Please note that Invoice #9 is for two months, and that individual monthly progress reports are
prepared, noted as 9A and 9B.

The following progress is reported for the period August 26, 1994 to September 25, 1994:

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange

between involved parties.
b. Hydrology Meeting #3 - Preliminary BEC-1 Review Meeting was held on 31 August

1994 to discuss the 29 August Hydrology submittal.

TASK2-~TACOLLECTION

a. Tonto Verde Unit One Grading Plans (Record Drawings) were received from Brooks­
Hersey via the District. These drawings depict the diversion structure on Wash 11.
This diversion is incorporated into the BEC-1 model.

b. Tonto Verde Unit Three Grading and Paving Plans by Brooks-Hersey were received
by the District.

TASK 3 - TOPOGRAPHIC MAPPING
a. The Change Order No. 1 Mapping for channelized Washes 10 and 11 was received and

a copy sent to the District. One copy was sent to George V. Sabol Engineers as a
formality, since the hydrology is unaffected by the channelization.

TASK 4 - FIELD SURVEY
a. The As-Built survey of structures is complete. Some field cross-sections will be needed,

after the preliminary HEC-2 model is running.

TASK 5 - HYDROLOGY
a. Telephone discussions on the 210 cfs breakout flow at Wash A Section 2.494 yielded

the following: the breakout will be modeled in Rio Verde North HEC-1 model and
input into the Rio Verde South BEC-1 model.

b. Work is progressing on the 100-year existing conditions BEC-1 model:
1. On 29 August, preliminary BEC-1 input files, parameter spreadsheets and results

spreadsheets were sent to the District for review.
2. On 12 September 1994, Preliminary Hydrology Tables S-1 through S-9 and Tables

3-3 and 3-4 were transmitted to the District. These tables depict rainfall loss
parameters and include revisions made to the 29 August submittal.

"89407-QO\PrgRpt9A.OO3
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• c.

3. On 23 September 1994, revised Hydrology Tables S-2 through S-9, Tables 3-3 and
3-4, Tables R-l through R-3, and Tables F-l through F-4 were sent to the District
for review. In addition, the HEC-l Input files were transmitted to Sandy Story.

Review 'of the diversion structure Record Drawings on Wash 11 yielded no change to
the HEC-l model, since the record drawings closely followed the previously received
Grading Plans. It was agreed to model the watershed assuming the levee is there, and
not there. The highest peak discharges will be reported.

TASK 6 - FLOODPLAIN DELINEATION
a. Final HEC-2 cross-sections were located within the Change Order No. 1 mapping area "

(11 cross-sections) and sent to Aerial Mapping Company for photogrammetric GR "
records.

b. Work was done on the Base Flood Elevation sinewave pattern. This line must be in
AutoCAD as a straight line for ArcInfo to work correctly, but must plot on the
AutoCAD Flood Delineation Maps as a sinewave pattern.

c. Photogrammetric GR records were received along with surveyed cross-sections, and
assembled into the preliminary HEC-2 model.

d. ASCII format cross-section end points were placed into the Flood Delineation Maps.
e. A preliminary HEC-2 model was run using preliminary flowrates, and inspected for

problem areas. A supercritical run was attempted for some washes.

TASK 7 - DELIVERABLES
a. Activity consisted of above referenced submittals and documents.
b. Work was done on the Preliminary Hydrology Report.
c. Change Order No. 1 revised topographic mapping and semi-rectified aerial photographs

of Sheets 5 and 7 of 8 (prints) and were delivered to the District. In addition, 9" x 9"
film diapositives (originals) for Change Order No.1 mapping were sent.

• The estimated completion by Tasks are:
Task No. Percentage Complete

1 00
2 95
3 85
4 75
5 80
6 35

.1. --lli
OVERALL 62

During the month of October, we plan to fine-tune the HEC-2 model using preliminary flowrates,
analyze split flows at naturally-occurring islands, revise the HEC-l model as needed per District
comments, and continue work on the Preliminary Hydrology Report.

If you have any questions or require additional information please call me.

Very truly yours,
MclAUGHLIN~NG~ERS.Ltd.

G~e~ItPrffi plli

• 89407-OO\PrgRpt9A.OO3



liEZA E, KMETTY
RONALD C McLAUGHLI~

HALFORD E. ERICKSO:\
WILLIAM R. KENDALL

RALPH L. TORE~
TERRENCE P. KENYO:\

RICHARD E. McLAU(;HLI:\

•

•

.' ,
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BE ... McLaughlin Kmetty Engineers, Ltd.
'.. ··li /j~~0!77~~··'i'.····"',k~!:)fr"'H~;""t_~~4~:::i:,:m\it···;;..;;;r:m.'1'i~~4§hmma:t~"1

3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

October 31, 1994
Ms. Cathy Regester, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FeD 93-07, MKE Job No. 89-407.003 .
Monthly Progress Report No. 9B for Invoice #9

Dear Ms. Regester:

Please note that Invoice #9 is for two months, and that individual monthly progress reports are
prepared, noted as 9A and 9B.

The following progress is reported for the period September 26, 1994 to October 25, 1994:

TASK 1- COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange

between involved parties.

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The Times of Fountain Hills and Rio Verde, Arizona, for

articles relating to rainfall, new development, and other information relating to the
community, as it may affect floodplains, or floodplain management.

TASK 3 - TOPOGRAPIDC MAPPING
a. No activity reported this month.

TASK 4 - FIELD SURVEY
a. No activity reported this month.

TASK 5 - HYDROLOGY
a. Additional minor computations on hydraulic flow splits.
b. Calibration of 100-year existing conditions HEC-1 model.
c. Work is proceeding on the written text and tables for the Preliminary Hydrology Report

and Technical Data Notebook.
d. Determination of HEC-1 problem with diversions and interpolation of hydrographs.

The solution is presented ill the attached HEC-1 problem report, which is a manual
calculation of the interpolated hydrograph.

TASK 6 - FLOODPLAIN DELINEATION
a. A preliminary HEC-2 model was run using preliminary flowrates, and inspected for

problem areas. A supercritical run was completed for some reaches. A split
flow/island analysis was completed using preliminary flow rates.

TASK 7 - DELIVERABLES
a. Work was done on the Preliminary Hydrology Report.
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•

•

•

The estimated completion by Tasks are:
Task No. Percentage Complete

1 ~

2 95
3 85
4 75
5 89
6 45

.:z. ~
OVERALL 70

During the month of November, we plan to continue work on the Preliminary Hydrology Report,
fine-tune the BEC-2 model using final flowrates and submit the HEC-2 model results for
preliminary District approval.

If you have any questions or require additional information please call me.

Very truly yours,
McLAUGHLIN KMETTY ENGINEERS, Ltd.

~r!";ry,~

Attachment:
BEC-l Problem Report, 14 October 1994, George V. Sabol Consulting Engineers, Inc.

89407-OO\PrgRpt9B.OO3
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~MIC£.~ McLaughlin Kmetty Engineers, Ltd.
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• 3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

LEITER OF TRANSMITIAL Date: 11-09-94 "' Job No.:
89-407.003 I

To: Flood Control District of Maricopa County Attention: Ms. Cathy Regester I
2801 West Durango Street Re: FCD #93-07

P1-loenix AZ 85009 Rio Verde (South)

Flood Delineation Study
I

I

WE ARE SENDING YOU -!ATTACHED VIA Mai 1

Original: Copies Date Description I
I Draft of Preliminary HEC-2 Report. I
I 3.5" Disk with Input Files. I

I
I

!
I
I
I
I
,
I

I

Remarks: Cathy:

This report is our work to date on the Rio Verde South HEC-2 model. ~t is submitted

as a Progress Report and is stamped "Draft" and "Preliminary". There are some

inconsistencies and items that need to be checked. After this work was done, we

received the final hydrology values, so already it needs to be re-worked. Please

review and comment on methodology, plus any other items we need to look at,

considering my above comments.

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

COpy TO _

SIGNED_....;::.~_'_=/'J"l;..:;:.4A~"_____...::::·u~~~~:....._....:({#.¥'7::.....::z.L~~ _
Fr3nk Edward Brown, P.E.



FLOOD CONTROL DISTR'''T
OF MARICOPA COUN1 ..

2801 West Durango Street
Phoenix, Arizona 85009

• (602) 506·1501

TO M Kr.::, l_e.-

OATE

RE

Cf 3 '-0,

fC 0 5 1994

WE ARE SENDING YOU p3(Attached 0 Under separate cover via----'J"-l1,;.:;t.1~..L.I-=t-~ the following items:

DESCRIPTION

o Specificationso Sampleso Plans
0 _

o Prints

o Change order

0 Shop drawings

0 Copy of letter

COPIES OATE NO.

I loJ~7/14
I

\, \ \ \ t \ I.

THESE ARE TRANSMITIED as checked below:

0 _

o Resubmit__copies for approval

o Submit__copies for distribution

o Return__corrected prints

o Approved as submitted

o Approved as noted

o Returned for corrections

o For approval

yt. For your use

'ft.' As requested

o For review and comment

o FOR BIDS DUE 19 0 PRINTS RETURNED AFTER LOAN TO US

REMARKS _

•
COPY TO ~e- Q -±±: Cf '? -Q',

I

6910-009 R8·93
" enclosures .r. not .s noted. ~indly notify us .t once,

) ": ( :

Ii. ., ---r-
",- " I •

,L".t'\~,·,.,·(,.._



HOf/c1- De II've~

TR..A.NSMITT.A.L

Flood COn/ro/ Dis-trlcf of ll2ar/colJCL W.
I

FROM: Georee V. Sabol Consultine 'Eneineers, Inc.
7950 East Acoma Drive, Suite 211

Scottsdale, Arizona 85260-6962
(602) 483-3368 FAX (602) 483-3990

DATE: 5 December lCJ'74
PROJECT No. /Name: 4t.P ;flo Verde. :::OutA Frs) FGD '23-07

SUBJECT: DraB ThAi - H-;dr()!o7j

REMARKS

~, ~k~e::d3';;d~:&~n:t ~fiA~ ~1c:-1

COPIES ErCl17 Ie Af?2l<Jn) P?i=



MKE• 3501 North 16th Street

McLaughlin Kmetty Engineers, Ltd.

Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

December 15, 1994

(;EZA E. K~lETT':
RON ALD C. ~lcLACGHL:>

HALFOIUl E. ERICKSO::
\'nLLlA~1 R. KE:-':DAL

RALPH L. TORE~:
TERRE:--lCE p, KF:~Y():;

•

•

Ms. Cathy Regester, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 10 for Invoice #10

Dear Ms. Regester:

The following progress is reported for the period October 26, 1994 to November 25, 1994:

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange

between involved parties.
b. Coordination meeting on November 8 to discuss Phase II flowrates and Wash 11

floodplain at upstream end of Phase 1.

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The Times of Fountain Hills and Rio Verde, Arizona, for

articles relating to rainfall, new development, and other information relating to the
community, as it may affect floodplains, or floodplain management.

TASK 3 - TOPOGRAPHIC MAPPING
a. No activity reported this month.

TASK 4 - FIELD SURVEY
a. No activity reported this month.

TASK 5 - HYDROLOGY
a. Continued work oh the CADD drawings.
b. Work is almost complete on the written text and tables for the Preliminary Hydrology

Report and Technical Data Notebook.

TASK 6 - FLOODPLAIN DELINEATION
a. On 9 November 1994, submitted Preliminary HEC-2 Report, stamped "DRAFr' and

"PRELIMINARY". The HEC-2 used pre-preliminary flowrates, the report text only
described the analysis and flow split methods.

89407.00\PrgRptlO.OO3
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• TASK 7 - DELIVERABLES
a. Additional work was done on the Preliminary Hydrology Report.
b. The HEC-2 model results were submitted for methodology approval.

The estimated completion by Tasks are:

Task No.
t
2
3
4
5
6

..1
OVERALL

Percentage Complete
60
95
85
75
96
50

--lQ
75

•

•

During the month of December, we plan to submit the Preliminary Hydrology Report, and wait
for methodology approval from the District on the HEC-2 model results.

If you have any questions or require additional information please call me.

Very truly yours,

McLAUGHLIN KMETfY ENGINEERS, Ltd.

~~~!/'~~j1Cj/(L 7.~~ '<S
Gez:v . Kmetty, P.E.~
PriTIcipal

89407-OQ\PrgRptlO.OO3



McLaughlin Kmetty Engineers, Ltd.

3501 North 16th Street P:>'oenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

LEITER OF TRANSMITTAL Dale: lin ~ 9~ 1Job No.: rg-"(- 407, 003
To:

F{~,.») ( !1YI-r /.1 / OJ) t-r':<: f..
Attenlion: CA t~-, r< e. 0) p. }-T-tV

,,1) Re:
I V

M do. I' - ~ ..rv-<l ~""....J\;'"
/

I

\lIE ARE SENDING YOU X ATTACHED
.....-~

VIA

I Original: Copies Date Description!

I I IS~ '1<1. (\~S )'£r / 0+ R'I

I
I
I
I
I

I
i,

I
I
I

i J

Remarks: ('M \, .,.
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-8--------------------

COpy TO _



FLUUD CONTRUL UISTRI
OF MARICOPA COUNTY

2801 West Durango Street
Phoenix, Arizona 85009

• (602) 506·1501

TO f\/f t< s

.#, ,.

-J~!..~./~

[L['U1flf:lr' @If lfW!A\~~[UJutru~[L
RECEIVED uEe i 9 1994 ;<; 9'- t.IC' '1, ",:. =--

DATE

12.-/'5/94
IJOB NO

Cf-'7-o'7
ATTENTION I- /

P~i?n:AI ~lF- /2..A.1..11C
RE·

2, rj ,/Ee.DF ~DOTt-f +=D~
( I

WE ARE SENDING YOU ~AttaChed 0 Under separate cover via--,-,Yl---,-"-A.:....;...,,IL:::;....'-- the following items:

)if.. '-". (' l:---.1 .... / .... >--1 11:;-
I

[] Shop drawings

[] Copy of letter

o Prints

o Change order

[] Plans o Samples o Specifications

I COPIES I DATE NO. t DESCRIPTION

I /2//3/94- A..L/-rc: Lt-l",T) C, ,_t:= ',,) j \!c2.\)c:.. e,,;c::~ . ~ lUA~f+W

I
, {

I ~ Iii - I.f) -.../ .i '!),C (A"-l c!A,l <:) ~ ~C/ I ;"'> 5I L- l-~)r';' ....., ./..- .....

I
.' I I lI

!

I
I

I

THESE ARE TRANSMITIED as checked below:

o For approval 0 Approved as submitted 0 Resubmit__copies for approval

~or your use 0 Approved as noted 0 Submit__copies for distribution

~ As requested 0 Returned for corrections 0 Return__corrected prints

[] For review and comment 0

0 FOR BIDS DUE 19 o PRINTS RETURNED AFTER LOAN TO US

•
COpy TO-F""'L....~P""'d'-----------------­

SIGNED:
6910-009 RB.93 -_"""-'<:.~"<-40~4---+:-=-~¥-:~=~==---

If enclosures .r. not •• noted, l<ind'y notify UI .t once.
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ARC HIT E C T S

BUR G E 5 5

& NIP L E

ENG NEE R S

Burg..... Nlpl., Inc.

5025 East Washington Slreet

Suile 212

Phoenix. AZ 85034

602244-8100

Fax 602 244·1915

LETTER OF TRANSMITTAL

TO /'11': }//aJt1VS "TQlayp"TJ';

r70dd r;;;&.ol ash-Ie I: () l1a"'/c";p~

;2.80 ( ()J. Du,(qa~f2

WE ARE SENDING YOU: o Under separate cover via. t.he following items:

o Samples 0 Specificationso Shop drawings
o Copy of letter

o Prints
o Change order

J.t Attached

o Plans
0 _

COPIES DATE NO. DESCRIPTION

leA. tou-la.~;' p yo'mk JZc ~nt 110,.1-1, <p. 50uf-t..
leA, D/;"-oo~rl-t~. ',eo lieI'd.:.. l1(jyli J 5" u-fL

I

THESE ARE TRANSMITTED:

o Resubmit __ copies for approval
o Submit __ copies for distribution
o Return corrected prints

o For approval
~ For your use
J21-As requested
o For review and comment

o Approved as submitted
o Approved as noted
o Returned for correction
0 _

e-------------

If enclosures are nol as noted, kindly notify us at onca.



BUR G E S S

& NIP L E

ENG NEE R S

ARC H TEe T S

Burg..... Nlple, Inc.

5025 East Washington Street

Suite 212

Phoenix, AZ 85034

602244·8100

Fax 602244-1915

LETTER OF TRANSMITTAL DATE EeCe.-.1be.-- 2q 11Cf3 IJOB NO. /5/83

RE: /2.' ~ d Sov-I-l-.(0 &v ~

WE ARE SENDING YOU: o Under separate cover via. t,he following items:

o Samples 0 Specificationso Shop drawings
o Copy of letter

o Prints
o Change order

pi Attached

o Plans
0 _

COPIES DATE NO. DESCRIPTION

leA. 4p.i/'ial ~ C1Jvrfoc.J.. bY'(~1s ,eo VeYrt. 5Jv l--L kJa.fe-,<;/,ad .
/ /

._~.,.

THESE ARE TRANSMITTED:

o Resubmit __ copies for approval
o Submit __ copies for distribution
o Return corrected prints

o For approval
Qf For your use
o As requested
o For review and comment

REMARKS

o Approved as submitted
o Approved as noted
o Returned for correction
0 _

--------------
COpy TO Ms. Caltt( IZeljI?5.fe­

Mr. lvlaJMUs, ;]"V/o.~',

11 enclosures atll not as noted. kindly nolily us at once.

SIGNEDf)-a E "/tJ,A.



MKE McLaughlin Kmetty Engineers, Ltd.

• 3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

January 5, 1994

Ms. Cathy Regester, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona ~85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 11 for Invoice #11

Dear Ms. Regester:

GEZA E. KMETTY
RONALD C McLAUGHLI~

HALFORD E. ERICKSO~;

WILLIAM R. KENDALL
RALPH L. TORE:-:

TERRENCEP.KENYO~

RICHAIW E. McLAUGHU)\;

•

•

The following progress is reported for the period November 26, 1994 to December 25, 1994:

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange

between involved parties.

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The Times of Fountain Hills and Rio Verde, Arizona, for

articles relating to rainfall, new development, and other information relating to the
community, as it may affect floodplains, or floodplain management.

TASK 3 - TOPOGRAPHIC MAPPING
a. No activity reported this month.

TASK 4 - FIELD SURVEY
a. No activity reported this month.

TASK 5 - HYDROLOGY
a. Submitted the Preliminary Hydrology Report and a complete set of Hydrology Maps

on 9 December 1994.

TASK 6 - FLOODPLAIN DELINEATION
a. Check and revise stream stationing of HEC-2 cross-sections. The field surveyed cross­

sections at culverts had to be added to the cross-section model obtained by
photogrammetric methods.

b. Check and revise HEC-2 section lengths (as shown in plan view) at culverts.

89407.00\PTgRptll.OO3
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TULSA. OK
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• c.

d.
e.

f.

Prepare floodplain base maps to depict topography, HEC-2 Sections and section
locations in river mil~:,. These. maps will be used to redline the floodplain for future
submittal under Task l'.lO.l, and were submitted to the District on 16 December 1994.
Prepared three tables for inclusion in the Preliminary Hydraulic Report.
Received from the District an AutoCAD file with the Verde River floodplain as
depicted on the Flood Insurance Rate Map.
Received from the District a copy of Addendum # 1 to the Final Drainage Report on
Tonto Verde Unit 3.

TASK 7 - DELIVERABLES
a. Submitted the Preliminary Hydrology Report as previously noted.
b. Submitted floodplain base maps as previously noted.

The estimated completion by Tasks are:

During the month of January, we plan to check the FEMA forms, if any can be filled out early,
discuss Phase II limits, and wait for methodology approval from the District on the HEC-2 model
results. Concerning the PHASE II - ADDITIONAL FLOODPLAIN MAPPING: The additional
floodplain mapping could be handled in one of two ways; wait for Phase II approval and submit
all floodplains at once, or complete the floodplains on Washes 9 and 10, plus Wash 11 up to the
Phase I boundary. This will be discussed with the District in January.

•

Task No.
1
2,.,
-'
4
5
6

.1.
OVERALL

Percenta!!e Complete
60
95
85
75
98
55

--All
76

•

If you have any questions or require additional information please call me.

Very truly yours,

McLAUGHLIN KME1V ENGINEERS, Ltd.

O
l~ ,uJ

~
1/ /' ----,.,.....'-,;,.:'/'---

///,//7 r7 ,.;; !'~1.
/ Y//'/.:) .2. Gff/~(/ ,
j/':< • !

Ge~E. Kmetty, P.E. I
.': ,Principal

89407-00\PrgRptll.003



• FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

Interoffice Memorandum

To: CWR Utvl2-'
From: SS

RECEIVED JAN 2 3 1995

•

•

Subject: Rio Verde South FDS - Technical Data Notebook (Draft Hydrology)

Date: 1/11/95

I have found the submitted material to be acceptable. Please let me know if you have any
questions.



TR.A.NS:M:ITT.A.L RECEIVED FEB 0 2 1995 .
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FROM: George V. Sabol Consulting 'Engineers, Inc.
7950 East Acoma Drive, Suite 211

Scottsdale, Arizona 85260-6962
(602) 483-3368 FAX (602) 483-3990

DATE: 7 'December l~c;4-

PROJECT No. /Name : _......:4;..:(p~....L..tl..L:,'Q~V...:::::e.:....:::rd~e.=----9~u...:...;fA:.L.-:..-F-=I:..=:S~---J..6~G::::.:D::::.-.::>:.....:3......:-O~7 _)

SUBJECT: Draf'f Tf)A) - I-l.,dro!oQo.f
/ ,)

ENCLOSED ARE THE FOLLOWING
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fLOOD CONTROL DISTRICT
of

JVloricopo COL.mty

2001 \,Vest DUI.ill!..:U Streei (1 Phoenix. -'\rizon.l 05009

1,'it'phol1c i602, 506-1501
F.:x \602i 506--1601
TT (6021 506-585')

BOARD OF DIRECTORS
Betsey Bavless

Ed King
Tom RJwle~

Don Stapley
tvl;lrv Rose GJrricJo Wilcox

Rt="CEIVED FEB 1 6 1995
February 14, 1995

Mr. Frank E. Brown, P.E.
McLaughlin Kmetty Engineers, Ltd.
3501 N 16th Street
Phoenix, Arizona 85016-6419

SUBJECT: Rio Verde South Floodplain Delineation Study
FCD #93-07
Phase II

Dear Mr. Brown:

• Upon reviewing the results of the preliminary final hydrology, we have decided to delineate approximately 2.0
miles of floodplains under Phase n of this contract. The washes to be delineated are shown on topographic map
sheets 6, 7, and 8 of 8. Please review the Phase II reach lengths and determine the actual miles proposed under
Phase II. Upon verification of this mileage, I will prepare a written authorization to proceed.

I have attached some examples of small, end-of-section, breakouts which occurred on the Powerlinerrank and
Star Washes floodplain delineation studies as we discussed. In addition, I have attached a page from the Star
Wash Study which addresses the issue of coincidental/non-coincidental flows.

An updated (October 1994) copy of the FEMA forms is enclosed for your use. I would prefer to use these new
forms for the FEMA submittal. If you feel that these forms are beyond your scope, please contact me so that we
may discuss this matter in more detail.

If you have any questions or require additional information, please feel free to call me at (602) 506-1501.

Sincerely,

•

C
,~), ...
,J,1JILiu~, lc.I

Catherine W. Regester
Hydrologist

Enclosures

PhaseIlA.SWP CWR (J:!I!4/95
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• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

February 17, 1995

Ms. Cathy Regester, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 12 for Invoice #12

Dear Ms. Regester:

GEZA E. KMETIY
RONALD C McLAUGHLIN
HALFORD E. ERICKSON

WILLIAM R. KENDALL
RALPH L. TOREN

TERR.ENCE P. KENYON
RICHARD E. McLAUGHLIN

•
The following progress is reported for the period December 26, 1994 to January 25, 1995:

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange

between involved parties.
b. Coordination occurred between MKE and Aerial Mapping Company (AMC). AMC

is handling GCA:s contracts. (See Task 3, Item a.)

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The Times of Fountain Hills and Rio Verde, Arizona, for

articles relating to rainfall, new development, and other information relating to the
community, as it may affect floodplains, or floodplain management.

TASK 3 - TOPOGRAPHIC MAPPING
a. Mr. L. Don Spire has left the employ of GIS Consultants of Arizona (GCA). MKE

prefers to do the GIS work in-house. For budgetary purposes, the remaining budget
will remain under "GCN on Sheet 3 of the monthly billing.

TASK 4 - FIELD SURVEY
a. No activity reported this month.

TASK 5 - HYDROLOGY
a. Received review comments on the Preliminary Hydrology Report and Hydrology Maps

on 11 January 1995. MKE will not print the Final Hydrology Report until the
floodplain delineation us substantially complete.

• 89407-00\PrgRptU.003
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• TASK 6 - FLOODPLAIN DELINEATION
a. Coordination Meeting #2 was held on 23 January 1995 to discuss Phase I Hydrology

Review, Phase I HEC-2 Review and Phase II Scope of Work. Meeting minutes were
sent under separate cover.

TASK 7 - DELIVERABLES
a. No activity reported this month.

The estimated completion by Tasks are:

Task No.
1
2
3
4
5
6

.:z
OVERALL

Percentage Complete
61
95
86
75
98
55
~

76

During the month of February, we plan to fill-out the FEMA forms, except for data required after
floodplain delineation, wait for the Final Scope of Work for Phase II, and begin revisions on the
HEC-2 model, as necessary per in-house and District review comments.

• If you have any questions or require additional information please call me.

Very truly yours,

• 89407-OO\PrgRpl12.003

EERS, Ltd.
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February 22, 1995

........

Ms. Cathy Regester
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

GEZA E. KMETT',
RONALD C McLAUGHLI:
HALFORD E. ERICKSO:

WILLIAM R. KENDAL:
RALPH L. TORE:

TERRENCE P. KENYa:
RICHARD E. McLAUGHLI:

SUBJECT: Rio Verde South Floodplain Delineation Study
FCD #93-07
Phase II Study Limits

•

•

Dear Ms. Regester:

We have reviewed topographic map sheets 6, 7 and 8 showing the Phase II study Washes. The
study wash lengths were measured to be 2.015 miles. Two different measurement methods were
utilized, one directly from the computer model and the other using a map wheel (hand calculations
enclosed).

According to our final Scope of Work, the Phase II contract amount would be $3,700 fixed cost plus
$4,000 per mile, for a Phase II total cost of $11,760. Please prepare written authorization for
McLaughlin Kmetty Engineers to proceed with this work.

One of the Phase II study washes is unnamed. Since it lies directly north of Wash 11, we propose
to name it Wash 12. Such a naming scheme would be consistent with the study area. Are you
aware of any locally-used name for this wash? If not, please authorize us to use "Wash 12" as the
official wash name.

Very truly yours,

McLAUGHLIN KMETTY ENGINEERS, Ltd.

Frank Edward Brown, P.E.
Project Engineer

c: Geza Kmetty, MKE
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FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West DurJngo Street 'J Phoenix. Ariz,1l1a 85009

Telephone (6021 506-1501
Felx (6021 506-4601
TT (6021 506-5859

August 25, 1995

Frank Brown
McLaughlin Kmetty Engineers, Ltd.
3501 N. 16th Street
Phoenix, Arizona 85016-6419

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don StJpley

IvlJry Rose GJrrido vVilcox

SUBJECT: Rio Verde South Floodplain Delineation Study - HEC-2 analysis (1).

•

•

Dear Mr. Brown:

Please find the following comments on the HEC-2 analysis of vVash -12 of the above mentioned
project.

(1) The value of J2.1 should be 15 since it is the last profile.
(2) Explain Water Surface Elevations 1514.0 ft. and 1515.0 ft.
(3) n-values are not properly listed in the x-section plots. p (.q J

(4) Eliminate surcharges greater than 1.0 ft. roTC{i-~ ~ . z,c( •

(5) Please explain x-sections 0.207, 0.569, 0.661, 0.846, regarding the floodway limits.
(6) Attemp to eliminate the a rupt change in the mean velocities in the Hoodway summary

output table.
(7) Please explain why the Top width and floodway widths are not equal in the Hoodway

summary output table.

It is recommended that the above mentioned comments are incorporated in the HEC-2 modeling.
Should you need further information, please do not hesitate to contact me at (602)-506-1501 (W).

Sincerely,

Hasan Mushtaq
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GEZA E. KMETIY
RONALD C McLAUGHLIN
HALFORD E. ERICKSON

WILLIAM R. KENDALL
RALPH L. TOREN

TERRENCE P. KENYON
RICHARD E. McLAUGHLIN

Mr. Hasan Mushtaq
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

September 5,1995•
Re: Rio Verde South FDS

Cross Section Location Plan and on' Value Report
Interoffice Memorandum dated 08/11/94
FCD No. 93-07
MKE Job No. 89-407.003

Dear Hasan:

•

This is a written response to an Interoffice Memorandum to P. A. Calza from C. W. Regester dated August 11,
1994. A copy of that memo is attached with this letter for ease of reference. Cross Sections are now double
referenced according to the RM label ,and original cross section numbering scheme.

These comments were previously addressed and corrected. The file lacks documentation regarding these items,
thus, the need for this letter.

WASH 9

Comment 1.: Cross Section at RM 0.170 (XS 1) was rotated, and is not in the floodplain mapping
area since it is within the Fort McDowell Indian Reservation.

Comment 2.: Cross Section at RM 0.402 was rotated.

WASH 10/11 CONFLUENCE

Comment 1.: No, the floodplain at RM 0.894 (XS 14) does not extend laterally to this small channel,
therefore, no need to follow to RM 0.458 (XS 7).

WASH 10

Comment 1.: Cross Section at RM 0.838 (XS 6) has been revised to be perpendicular to flow.

Comment 2.: A Cross Section was added in this area. Final Cross Section locations (see Comment
1. preceding) consist of RM 0.829 after the drop and RM 0.838 before the drop to
model the elevation difference in channel thalweg.

•
Comment 3.: Cross Section at RM 1.002 (XS 9) alignment has been revised.

Comment 4.: Cross Section 1.247 (XS 16) alignment has been revised.

H:\p\89407003\wp\xsrevit:WJcb
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•

•

•

Comment 5.: Contour label near RM 1.002 (XS 9) was incorrectly labeled and has been revised.
Burgess & Niple and Aerial Mapping Company were notified of the revision.

WASH 11

Comment 1.: The Cross Section at RM 1.072 (XS 17) was extended to be consistent with Cross
Sections at RM 0.985 (XS 15), RM 1.034 (XS 16) and RM 1.128 (XS 18).

GENERAL COMMENTS

Comment 1: River Miles are used as the fmal cross section labeling scheme.

Comment 2.: Please see fmal text in the Technical Data Notebook for more detail on the Wash 10
Starting Water Surface Elevation (WSEL). The comments made by C. W. Regester (in
quotes) on Page 1of the report (in bold) are as follows:

and a data request to FEMA via Flood Control District of Maricopa County
(FCDMC) did not yield any water surface elevations.

"The info[rmation] on the Verde [River] was not requested. Since coincident peaks on
the Verde and Wash 11 are not likely, I felt there was no need to request data on the
Verde [River]."

For Wash 10, the HEC-2 analysis begins at the confluence with Wash 11.

"After we get into the HEC-2, I would like to have more detail on starting Wash 10.
I think the confluence with Wash 11 is going to be somewhat of a modeling problem.

Sincerely,
McLaughlin Kmetty Engineers, Ltd.

Frank Edward Brown, P.E.
Project Engineer

Enclosure

H:\p\89407003\wplxsrevicw.feb
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FLOOD CONTROL DISTRICT OF r-.lARICOPA COUNTY

Subject:

Interoffice Memorandum

Rio Verde South FDS
Cross Section Location,Plnn and 'n' Value Report

~ECEIVED AUG 1 1 1994

File: 93-07

To: PACaiza From: CWRegester~ Date: 8111/94

•

I have completed my review of the subject plan and report and have the following minor comments
which I will pass on to the study consultant:

WASH 9

1. X-section I: I am concerned with the depth of the channel being less than 2 ft when compared to
the right side end station. May get a "cross section extended" message. May want to pivot
section upstream (possibly at point wh~re spacing with x-section 2 will be about 250 ft.)

2. X-section 4: Please note that the south approximately 160 ft is going downhill.

WASH 10/11 CONFLUENCE

1. X-section 14: Please note channel loc:lled on the nonh end of section (40 ft from north end or
SSTA). Could there be a ne~d to follow this channel down to x-section 7?

WASH 10

I. X-section 6: Doesn't appear perpendk::lar to now and is skewed across the southern-most wash.

2. How is drop structure being included in the model? Doesn't appear that a x-section is proposed at
this location.

3. X-section 9: Minor suggestion to southern, end. See pencil line on plan.

4. X-section 16: Minor suggestion to alignment. Se~ pencil line on plan view.

5. Please note heavy contour at x-section l). Labeled as 1641. Should be 1640?

WASH 11

• I. X-sections 15. 16. and 18 pick up the $wale in a dirt road. Section 17 does not. May want to go
ahead and get for 17 so sections are co nsistent



• Memo to:
SUbject:

Page 2

PACa!za
Rio Verde South FDS
Cross Set:lion Location Plan and 'n' Value Report

•

•

GENERAL COMMENTS

1. For the HEC-2, ple:J.Se make sure that cross sections are numbered according to their river mile
location.

2. The 'n' value report looks good. For the final, however, I would like more detail on how the
starting WSEL was detennined for Wash 10. I think it would be premature to try to \l;Tite that
now though. Let's see how the HEC-2 model comes out firsl Also. I have made a couple minor
corrections on page 1 of the report. .

Just for comparison, I looked at the 'n' values used in the Brooks-Hersey study of Wash 11 and
the Wiley study of Wash 10 through the golf course. For Wash 11. Brooks-Hersey used a channel
'n' of 0.035 where we are using 0.030 and. an overbank 'n' of 0.050 where we will use 0.030 and
0.070. I think these show a favorable comparison. For W:J.Sh 10. Wiley used channel and
overbank' n' values of 0.025 \vhere we will use 0.030. I [j1jnk these. as weB, compare favorably.
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~M:=KE~ McLaughlin Kmetty Engineers, Ltd,

• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

September 8, 1995

Mr. Hasan Mushtaq
Flood Control District ofMaricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract No. FCD 93-07, MKE Job No. 89-407.003

Dear Hasan:

GEZA E. KMETT,'
RONALD C McLAUGHLI:'
HALFORD E. ERICKSO~­

WILLIAM R. KENDAL:..
RALPH L. TORE~

TERRENCE P. KENYO~'
RICHARD E. McLAUGHLIi-

We have addressed the District's review comments found in your 25 August 1995 review letter
concerning Wash 12. Most of the comments were discussed in person during a meeting held in
your conference room on 25 August 1995 at 1:30 p.m. Here are my responses to your comments,
following the same numbering sequence:

• 1. The value of J2.1 is revised to 15.

2. The starting water surface elevation of 1514.0 for natural floodplain conditions is
based upon a probable 100 year flood level in the Verde River. The starting
elevation for the floodway run is one foot above that, at elevation 1515.0. A
calculation sheet entitled "Starting Water Surface Elevations and Coincident Peak
Considerations" will be added to each wash appendix, and was submitted to you
on 7 September 1995. Starting water surfaces for all washes will be described in
the report text.

3. The problem with n values not properly listed is due to the cross section plotting
software we are using, which lists n values reported by HEC-2 in the output file.
As discussed in our review meeting, the cross sections plots are acceptable to the
District.

4. Floodway surcharges greater than 1.0 feet will be eliminated when we use
Floodway Method 1:

•
5. The floodway limits shown on the cross section plots for sections 0.207, 0.569,

0.661, and 0.846 were due to a conflict between the X3 and ET records. This
conflict will be resolved by truncating the cross section at the specified X3 record
location, and deleting the X3 record. Full comment record documentation will be

H:\p\89407003\WP\Wshl2Rcv.Ltr
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•
6.

7.

8.

placed in the HEC-2 file. As agreed at our meeting, we will rotate the cross
section at River Mile 0.207 to be perpendicular to the floodplain.

We will attempt to eliminate abrupt changes in the floodway mean velocity.
However, the first cross section will have a low velocity because of the backwater
effect from the Verde River.

The top width discrepancies between HEC-2 floodway tables is due to one table
reporting the difference between stations and another table reporting the width of
the actual water surface. The discrepancy is apparent when there is divided flow.
We will present only Table 200 with the Floodway Method 1 submittal.

In addition to your written comments, we discussed the cross section plots and
agreed that we would eliminate the circles around the GR data points.

•

•

As you recommended, we will incorporate these comments into the HEC-2 model for Wash 12,
and will make similar modifications for the models on Washes 9, 10 and 11.

On 7 September 1995, we submitted the revised Wash 12 HEC-2 output, cross section plots and
floodway/floodplain maps to you. This submittal includes these review comment responses and
presents the final floodway computations based upon Method 1. On 8 September 1995, we sent
the HEC-2 input and output files to you via modem. Please review and let us know when the
Wash 12 analysis is acceptable to the District.

Sincerely,
McLAUGHLIN KMETTY ENGINEERS, Ltd.

G}~~~
Frank Edward Brown
Project Engineer

.'
H:\p\89407003\WP\Wshl2Rcv.Ltr
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• To: Cathy Register
Via: Richard Cook
Via: Bob Parks

From: Mike Mester

Subject: RIo Verde North (FeD 93-06) & Rio Verde South (FeD 93~07)

•

•

Before the final ARCINFO translation for the above projects can be completed a. few matters
need. to be addressed:

1) Due to the altitude and scale at which the Rio Verde mapping was done, some of the
planimetric mapping data compiled for the project is not conducive to
transformation into a polygon coverage. For example: The retillllng walls
collected are not polygons, they are only multipie point linestrings. It is
photogia.m.merrka11y incorrect to collect a double-line wall at 1" =200' scale
mappmg.

2) Is there a place in your specs for building foundations?

3) Are sidewalks on golf courses considered as strtdtl?

4) Is there a place in your specs fer existing riprap?

5) The topographic mapping ARCINFO conversion for Rio Verde North & South is
being translated as one piece. the ARCINFO conversions for the hydrology are
being done by different consultants, and are considered separate projects, Wh2.t
#'s should be used to properiy fit into your data'base? I have approximately 4000
arcs in the topOgraphic elv coverage.

Please address these questions and comments. Ifyou have 8-'1y questions or need further
consuitation, feel free to give me a call at 263·5728.

Sincerely,

Michael A. Mester
Digital Systems Specialist
Aerial Mapping Company, Inc.

,.... ,. ,.... , ~, .... ~ --
~!... ··':...t ~~-~U-'==.
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To"; c·.n:

l ~1_"_'J..'r I.-~ J. I l I If Il H ;'_,~j 11.-1 t I

MESSAGE ~TSPLAY FOR CATHY REGESTER

From: Marta D~~t:TALOS

Posemark: 02/17/95 06:47i1.!1
Status: Previ~usly read

411[ject: Rio Ve~de

Host: TALOS
Delive~ed: 02;17/95 06:47~1

Message::
Cathy. I received your me~o a~d the last que5tio~ rc~:e$ts ehe n~~e~5

to b~ assig:led t.o this p~ojE<ct. Hark is thE< Database Administ;!;'ato:: C:.~d

he has the book that assigns the: numbers. He is off today and will be
back tueSday. because of the holiday.
I'll talk to them over the phon~ to solve th~ other questions and the
final report will go out. tuesday whe:l the nu...bers are assigned.
If you have any questions please give me a call.
Thanks

•

•



Host.: TALOS
Delivered: 02/21/95 09:38N~

MESSAGE ~~SPLAY FOR CATHY REGESTER
TO: Ha~ta Dent
Cc : C~'ffi

From: Mark Brewer:TALOS
Postma~k: 02/21/95 09:38~11

.~~~~~~ _:':_::~.~:Sl!~ :ead _

Subject: Reply to: Rio Ve~de

Reply Text:

Date: 02/21/95 09:38~1

The range of numbers for ae~ial mapping for Rio Verde North ana ~cuch

\'lill be 871,000 thru 875,9999. This is for cbe mapping pG':t;':ion only.
The CNTRCT-LID for aeri~l mapping will be n~b~r 14.
A range of n~~~ers will need to be assigned for the hydroloq~ portion
of the study.

Previous COlnrnents:
Frcm~ Marta Dent
Date: 02/17/95 02:07PM
Mark the Rio Verde Study wa£ divided into:

-Rio Verde North with FeD No. 93-06
-Rio Verde South with FeD No. 93-07

However che mapping was done as a whole by Aerial Mapping Company.
The:y need a range of nu.!nbe~g. They ha.ve app:t'Ox. 4000 arcs in the e:lv
coverage.

Maybe we should give them a contractor n~~er for the macoing por~icn

that would reflecc who did the mapping, since chey will de~iver or-e
single coverage.
The hydrology would be by 2 different companies: McLa~ghli~ Y~etty and
Burgess & Niple.

4ItPlease let me ~~cw the nu~~e~s for the c0ntractors as well as the
ranges 50 we can give them th~ info.

4It
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•

•

March 3, 1995

To: Mike Mester
cc: Richard Cook
cc: Bob Parks

From: Marta Dent /
cc: Cathy Register, Project Manager
cc: Mark Brewer, Database Administrator

Ref: Rio Verde North (FCD 93-06) & Rio Verde South (FCD 93-07)

The following items should take care of your questions regarding the FCD~HIS database:

1) Retaining Walls:
The structure coverage has been reviewed to contain only arc topology. Single lines
are acceptable for retaining wails.

2) Building Foundations:
The structure coverage should have all outlines of str.Jctures that impact drainage. The
look-up table for this coverage is strcttyp.lut. We will be adding 2 codes to that table:
building foundations and riP-iap.
Please make sure that the buiiding foundations that you are referring to, do not fit any
of the existing categories.

3)Sidewalks:
They can be placed under street detail.

4)Rlp-Rap:
Uke with point 2, these feature should be Iccated under the structure coverage and
coded accordingly.

5) Numbers: ,
The range of numbers assigned to Rio Verde are:

871000 through 875999

If you have any questions, please give me a call at 506-8612. Mark wiii fax you a copy of the
new strcttyp.iut with the new codes added to the look up table.

~ &frfa »{Ptf
Marta Dent
HIS Supervisor
Flood Control District of Mariccpa County
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~.&. McLaughlin Kmetty.Engineers, Ltd.
~~~~~S~~Yk~t~_~mrrr&~"~~~~:Z~S:t>~di~~~~~~7~~'zz.~~~~ ..

• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

March 14, 1995

Ms. Cathy Regester, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE'Job No. 89-407.003
Monthly Progress Report No. 13 for Invoice #13

Dear Ms. Regester:

GEZA E. KMETIY
RONALD C McLAUGHLI:;
HALFORD E. ERICKSO:<

WILLIAM R. KENDALL
RALPH L. TORE:':

TERRENCE P. KENYO::
RICHARD E. McLAUGHLl:,

•

•

The following progress is reported for the period January 26, 1995 to February 25, 1995:

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange

between involved parties.
b. Written Authorization was received for Phase II, which adds 2.015 river miles to the

floodplain study.

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The Times of Fountain Hills and Rio Verde, Arizona, for

articles relating to rainfall, new development, and other information relating to the
community, as it may affect floodplains, or floodplain m~nagement.

TASK 3 - TOPOGRAPHIC MAPPING
a. No activity reported this month.

TASK 4 - FIELD SURVEY
a. No activity reported this month.

TASK 5 - HYDROLOGY
a. No activity reported this montfl.

89407-OO\PrgRpIl3.003

ASPEN,CO
(303) 925,1920

TULSA, OK
(918) 582-6800

DENVER, co
(303) 458,5550

SUMMIT COUNTY, CO
(303) 468,2141

COMrL£1C ENGINEERING SERVICES IN, TRANSPORTATION I,WNlCWAL ENGINEt:RINtl CIVIL ENC;lNEEIUNC;

WAlCR RESOURCES illEAThtENT AND DISTlUBtmON CONSTRUCTION MANAGEMENT SPECIALTY HYDRAL1.JCS

STORM DRAINAGE AND FLOOD CO~TIOL

RA1C STL'DIES AND tmtITIES ECD!'O~UCS



• TASK 6 - FLOODPLAIN DELINEATION
a. Revisions on the HEC-2 model and floodplain maps were begun.
b. The culvert analysis program HY-8 was run on the existing culverts.
c. The Phase II thalwegs were measured.
d. Preparatory work was done for the upcoming Phase II field reconnaissance work.

TASK 7 - DELIVERABLES
a. Some of the FEMA forms were filled out, using the forms dated October 1994.

The estimated completion by Tasks are:

Task No.
1
2
3
4
5
6

.1.
qVp:RALL

Percentage Complete
61
95
86
75
98
55

--1Q
71 *

*NOTE: Overall percentage complete has been adjusted to reflect the addition of Phase II to
the project.

• During the month of March, we plan to fill-out the FEMA forms as filler work, conduct Phase II
field reconnaissance and Phase II topographic survey work, layout Phase II HEC-2 cross sections,
and continue HEC-2 model revisions.

If you have any questions or require additional information please call me.

Very truly yours,

McLAUGHLIN KMETTY ENGINEERS, Ltd.

Geza E. Kmetty, P.E.
Principal

• 89407-00\PrgRptl3.003



FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West DurJnso Street e Phoeni\. ArizonJ 85009

Telephone (6021506-1501
FJX 1602) 506-4601
TT (602\ 506-5859

February 28, 1995

McLaughlin Kmetty Engineers
3501 North 16th Street
Phoenix, Arizona 85016

Attention: Geza E. Kmetty

BOARD OF DIRECTORS
Betsev Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido vVilco\

•
Subject:

Reference:

Contract Insurance Coverage

Contract FCD 93-07 Rio Verde South FDS

•

Dear Mr. Kmetty:

Our records indicate that your timl's insurance coverage on the subject contract expired on February
15, 1995. The contract specifies that coverage shall remain in full force during the life of the
contract and shall not expire, be cancelled, or materially changed without thirty (30) days
written notice to the District.

Within ten (10) days of receipt of this letter, we request that you furnish a current insurance certificate
showing the appropriate coverage, and listing the Flood Comml District of Maricopa County as an
additional insured where applicable.

If you have any questions, call the undersigned or Dottie Kluahsen at telephone (602) 506-1501.

Sincerely

Leanna Cumberland
Chief, Contracting Branch



FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West DurJngo Street $ Phoenix, ArizonJ 85009

Telephone 16021 506-1501
FJX (6021 506-4601
TT (6021 506-5859

."~ ....."

BOARD OF DIRECTORS
Betsey BJ yless

Eel King
Tom Rawles
Don Stapley

N\Jry Rose GJrrido \Vilcox

RECEIVED APR 1 7 1995

April 12, 1995

Dear Mr. Kmetty:

Mr. Geza E. Kmetty, P.E.
McLaughlin Kmetty Engineers, Ltd.
3501 N. 16th Street
Phoenix, Arizona 85016-6419

• SUBJECT: Contract FCD 93-07 Rio Verde South

•

Our records show that we have not received a current insurance certificate from your finn to comply
with Contract FCD 93-07, Section XVI - Indemnification and Insurance. Please furnish the Flood
Control District with a Certificate of Insurance showing that insurance has been obtained with
coverage as specified, and that the Flood Control District of Maricopa County is named as an
additional insured. The contract states that coverage shall remain in full force during the life of the
contract, and that the insurance carniot expire, be cancelled or materially changed to affect the
coverage available without thirty (30) days written notice to the District

Please submit a current insurance certificate within ten (10) days of receipt of this letter. Should you
have any questions, please don't hesitate to call me at 506-1501.

Sincerely,

Dortha L. Klaahsen
Contracts Assistant



• -, .1

McLaughlin Kmetty Engine£!s, Ltd.

3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

LETTER OF TRANSMITTAL Da~: 4 / 17/ 95 I Job No.: 89-407 .003

To:
Flood Control District Attention: Dortha L. Klaahsen

of Maricopa County

2801 West Durango Street
Phoenix, Arizona 85009

Re: Contract FCD 93-07

Rio Verde South

WE ARE SE."IDING YOU XX ATTACHED VIA _

Original: Copies Date Description I
1 2/15/95 Copy of Certificate of Insurance I,

,
I
!

I
I I
I I

~
i
I

I I
I
I

I I I I
I

Remarks:

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

COpy TO _ r 1 I, j'/ L
SIGNED_'---...:::-/~.. ·:_·..,;..,I:../..:../.......:....;-:!-:.../~../.....:.· /::-,;._':..../.,......... ._,.-L),::;J.I~!:....!...!...:..._//:..../ _

, Esther rio Krnetty '
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LIBER1Y~
MUI1JAL~

Name and
address of
Insured

e.nlllo;:u. ollnaur~nca
THIS CERTIFICATE IS ISSUED AS A MAnER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON YOU THE CERTIFICATE HOLDER, THIS
CERTIF\~ATE IS NOT AN INSURANCE POLICY AND DOES NOT AMENO, EXTENO. OR Al.iER THE COVeRAGE "'FFOROED BY THE POLICIES lISTED
SELOW.

is, at the Issue date of this certificate, insured by the Company under the policy(ies) listed below. The Insurance aHorded by the
listed policy(ies) is SUbject to all theIr terms, exclusions and conditions and Is not altered by any requiremer'lt. term Or condition of
any contract or other document with resoect 10 which this cerWIcate may be Issued

OFFICE
eNGLE'NOOO

DATElssuec
02l1~/95

1iJl1'.'lATil

TYPE OF POL.ICY ..~: · 0 CONTINUOUS POLICY NUMBER I.IMIT OF LIABILITY
"

CJ EXTENOEO
~'.., l!J POLICY TEAM

..

" cov.ra~. Atforcld Unc,W we EMPL.OYERS L.lABILITY
,

,
Law ell • FellOWlng Stal...:,-
COLORADO

.
Bodily Injury Sy ACCident E&CII,." . .., ...

.. >WORKERS
'. "

~..: . ..
" , 500,000 ..".. ',"",denl,. , >.

. ..
,.

, COMPENSATION 02/15/96 WC2·191·090063·015 ARIZONA Bcally InJUry By Oi51liill Policy

:;/-~/:::,,:. 500.000
' ,,-
"

..
, ~.,,~.. , .'

OKLAHOMA Bodily InjUry By Disease,
~et1.....

":",'." ',., 500,000 PlrIIOn" '

GeNERA~ ~IAel~ITY General Aggrsgillil.Ctner Inan PrOd/Compllllad Oparallons
: .. 2,000,000o Cl.AIMS MADE Products/Completed Operations Aggr.gats

1.000,000

IRET,,: OAT~ 1 02115/96 Y02-191·090063-065 SOdily InJury ano Preperty Oamu\;e LiaOillrj Per
" 1,000,000 Occurrence

[] ~CCURR~NCE
Peraonal and ACViftlslng InjUry Por Pe~orv
1,000.000 Organization

Ottw: lolnar:
:

AUTOMOBILE 1,000.000 Each Ac:idllnl • Single Lim:t •

~IABI~ITY e, I. and P, O. Combined

[] OWNED Each Person

[[] NON·CWNED 02/15/96 AS2-191-090063'035 Each Accident or Occurrence

([] HIREO Eac::n Accident or Occurrence

OTHER 02115/96 TH1-191-090063-055 $',000,000 SINGLE LIMIT FOA PSf1S0NAL INJURY
UMBRElLII (INCLUCING BODIL.Y INJURY) AND PROEPRTY CAMAGE
EXCESS OVER UNCEALYING L.IMITS.
LIABLI'TY
ADDITIONAL COMMENTS

IT IS HEREBY AGREED THAT FLOOD CONTROL DISTRICT OF MARlCOPA COUNTY IS NAMED ADDITIONAL
INSURED AS THEIR INTEREST MAY APPEAR

.,
IF THE CERTIFIC~TE EXFllRATICN OATE IS CONTINUOUS OR EXTENOEO reRM, yOU WIU. se NOTIFIEO IF COVERAGE IS TERMINATED OR ~E~UCED

BEFOAE THE CEATIFICATE EXPIRATION OATE. HOWEVER, YCU WILL NOT Be NOTIFIEO ANNUALLY OF THE CCN'ilNUATICN OF' COVEflAGE.
SPECIAL NOTlCE • OHIO: ANY PERSON WHO. WITH INTENT TO DEFRAUD OR KNOWING THAT HE IS FAC:L.ITATING A FRAUD AGAINST AN INSURER,
SUBMITS AN APPWCATlON OR FILES A CLAIM CONTAINING A FALSE OR O!!CEPTlVe STATEMENT IS GUILiY OF INSURANCE FRAUD.

NOTICE OF CANCELLATION: (Nor APPLICABL.E UNLESS A NUMBeR 01' OAYS ,S Liber.y Mutual

~~~~~t~~1t~~~~f~~~;s1't~~r;~lfg61~~TI~~EORA+~l~~o~1M:o't~I~~~~~l Insurance Group
UNTIL AT LEAST DAYS NOTICE OF SLJCl'I CANCEl.l.ATION HAS SEEN MAIL.EOl:k' ?:1 '-'fr.:2 ............

•
' . '-J a...c.-c.¢-..

A'ITN LEANNA CUMBERLAND , t.-.t ~-A- ,
Ci!RTIFICATE CHIEF CONTRACTING BRANCH AUTHORIZEC REPRESENTATIVE

HOLD!A FLOOD CONTROL DISTRlCT OF MARICOPA CO Y
:2801 W DURANGO STREET
PHOENIX AZ 85009

•

&3 n?CA
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3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851•
May 11, 1995

Mr. Pedro Calza, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 14 for Invoice Nos. 14 and 15

Dear Mr. Calza:

GEZA E. KMETIY
RONALD C McLAUGHLI~:

HALFORD E. ERICKSm:
WILLIAM R. KENDALL

RALPH L. TORE;':
TERRENCE P. KENym:

RICHARD E. McLAUGHLe;

•
The following progress is reported for the period February 26, 1995 to March 25, 1995:

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange

between involved parties.

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The Times of Fountain Hills and Rio Verde, Arizona, for

articles relating to rainfall, new development, and other information relating to the
community, as it may affect floodplains, or floodplain management.

TASK 3 - TOPOGRAPffiC MAPPING
a; No activity reported this month.

TASK 4 - FIELD SURVEY
a. No activity reported this month.

TASK 5 - HYDROLOGY
a. No activity reported this month.
b. The Preliminary Hydrology Report is acceptable to the District.

• 89407.00\PrgRpt14.003

ASPEN,CO
(303) 925 ·1920

TULSA, OK
(918) 582·6800

DENVER,CO
(303) 458·5550

SUMMIT COUNTY. co
(303) 468·2141

,',,'...
('OMPu:n: ENGINEERING SER\1CES IN.. TRANSPORTATION MUNII:/I'AL EN{;INEt:RIN(; I:IVIL EN<;INl:EIUNI:

WA ITR HESOl.'RCES 'ffiEATMENT AND D1STRJ8L'TlON I:lJNSTRUCTION MANAm:MENT SPECIAL!)' IlYDRAlIlJCS

STORM DRAINACE AND FLOOD CON'ffi()!

RAn: STL'DIES A~'D L'TIUTlES ECO~''''\II(" ..



TASK 6 - FLOODPLAIN DELINEATION
• a. Field work was completed for the Phase II field reconnaissance work.

TASK 7 - DELIVERABLES
a. Some of the FEMA forms were filled out, using the forms dated October 1994.

The estimated completion by Tasks are:

Task No.
1
2
3
4
5
6

..1
OVERALL

Percentage Complete
61
95
86
75
98
56

--1Q
72 *

*NOTE: Overall,percentage complete has been adjusted to reflect the addition of Phase II to
the project.

Please see Monthly Progress Report No. 15 for work completed during the month of April.

If you have any questions or require additional information please call me.• Very truly yours,

McLAUGHLIN KMETTY ENGINEERS, Ltd.

~
,. ~/ "

/ ../,a;, r, /
/'~E. Kmetty, P.E.

Principal

• 89407.00\PrgRpt14,003



• 3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

May 11, 1995

Mr. Pedro Calza, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 15 for Invoice Nos. 14 and 15

Dear Mr. Calza:

GEZA E. KMETIY
RONALD C McLAUGHLI:-;
HALFORD E. ERICKSO!,

WILLIAM R. KENDALL
RALPH L. TORE~:

TERRENCE P. KENYO~
RICHARD E. McLAUGHLI!-:

•
The following progress is reported for the period March 26, 1995 to April 25, 1995:

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange

between involved parties.
b. A coordination meeting was held on 17 April 1995 to review and approve the cross

section locations. No meeting minutes are necessary.

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The Times of Fountain Hills and Rio Verde, Arizona, for

articles relating to rainfall, new development, and other information relating to the
community, as it may affect floodplains, or floodplain management.

TASK 3 - TOPOGRAPHIC MAPPING
a. No activity reported this month.

TASK 4 - FIELD SURVEY
a. Activity reported this month consists of Wash 11 cross section survey and survey

location of concrete levee in Section 36 along Wash 11.

TASK 5 - HYDROLOGY
a. No activity reported this month.
b. The Preliminary Hydrology Report is acceptable to the District.
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• TASK 6 - FLOODPLAIN DELINEATION
a. The Phase II cross sections were location.
b. River mile stationing was completed.
c. Approved cross sections were submitted to Aerial Mapping Company for

photogrammetric cross sections.
d. Roughness coefficients were determined for Phase II study washes.

TASK 7 - DELIVERABLES
a. Some of the FEMA forms were filled out, using the forms dated October 1994.

The estimated completion by Tasks are:

Task No.
1
2
3
4
5
6

..1
OVERALL

Percentage Complete
61
95
86
98
98
59

--1Q
75 *

*NOTE: Overall percentage complete has been adjusted to reflect the addition of Phase II to
the project.

• During the month of May, we plan to prepare a HEC-2 model for Wash 12, and for the Phase
II portion of Wash 11, run, debug and plot the floodplain limits, and submit for District approval.
Preliminary Hydraulic Report preparation will begin.

If you have any questions or require additional information please call me.

Very truly yours,

McLAlJGHLIN KMETTY ENGINEERS, Ltd.

~.c;~/~
4~E. Kmetty, P.E.

Principal

• 89407-QO\PrgRptl5.003
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~.~K:E1i McLaughlin Kmetty Engineers, Ltd.

• May 31, 1~~1 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

To:

From:

Re:

Pedro Calza
FCDMC

Frank Edward Brown ~
McLaughlinKm~~ers, Ltd.

Debris in Floodplain
Rio Verde South
1vfKE Job No. 89-407.003

GEZA E. KMETT.
RONALD C McLAUGHLI:'
HALFOIW E. ERICKSO:

WILLIAM R. KENDAL
RALPH L. TORE:

TERRF:NCE P. KENYO:
RICHARD E. McLAUGHLI:

On march 9, 1995, I was in the Rio Verde South area as part of the standard field reconnaissance
for the floodplain mapping on this project. I observed some debris that had been placed in the
Wash 12 floodplain. Enclosed are the originals of three photographs, labeled on the reverse side,
and a map showing photograph location plus access route. The yellow grid visible in the
photographs measures 1.5 feet outside to outside. The photographs show the following
information:

• 1. Photo E25: Plastic bag filled with rotting fish. Since there were several
such bags, this does not appear to be the activity offishermen·in the area.

2. Photo E18 and Photo E 19: Construction materials placed in the right
overbank of the floodplain. These materials are comprised of earth fill,
broken concrete, broken flagstone, plastic pipe, etc.

3. Not Photographed: Landscaping debris placed in the floodplain: Various
vegetative landscaping debris dumped near River Mile 0.207 (labeled on
the enclosed map)

My concern in writing this memo to you is that this material is within the floodplain, and will
affect the actual water surfa.ce elevations.
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3501 North 16th Street

June 21, 1995

Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

GEZA E. KMETIY
RONALD C McLAUGHLll-:
HALFORD E. ERICKSO~'

WILLIAM R. KENDALL
RALPH L. TOREl-:

TERRENCE P. KENYON
RICHARD E. McLAUGHLl~;

•

•

Mr. Pedro Calza, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 16 for Invoice No. 16

Dear Mr. Calza:

The following progress is reported for the period April 26, 1995 to May 25, 1995:

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange between

involved parties.
b. A coordination meeting was held on 9 May 1995 to discuss the floodplain and flow splits on Wash

12 and the upper end of Wash 11. No meeting minutes are necessary.
c. George V Sabol Engineers, Inc., the project hydrologist, was contacted for the hydrologic

split flow computations and HEC-2 split flow computer disk, to assist us with Wash 11 flow
splits.

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The Times ofFountain Hills and Rio Verde, Arizona, for articles relating

to rainfall, new development, and other information relating to the community, as it may affect
floodplains, or floodplain management.

TASK 3 - TOPOGRAPHIC MAPPING
a. No activity reported this month.

TASK 4 - FIELD SURVEY
a. No activity reported this month. No further survey work is anticipated to complete this project.

TASK 5 - HYDROLOGY
a. No activity reported this month.

89407-OOlPrgRpI16.003
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•
TASK 6 - FLOODPLAIN DELINEATION

a. The n value calculations and photographs for Phase II study washes were submitted on 11 May
1995 for District approval.

b. The floodplain model (HEC-2) for the Phase II portion of Wash 12 was assembled, run and
debugged. The flow splits were discussed in-house.

c. The floodplain model (HEC-2) for the Phase II portion of Wash 11 was assembled, run and
debugged. The flow splits were discussed in-house.

d. FEMA profile plots were made for Wash 11 and 12.
e. Discussion with the District on starting river mile location for Wash 12. The thalweg will

be extended to meet the FEMA floodplain.

TASK 7 - DELIVERABLES
a. Some of the FEMA forms were filled out.

The estimated completion by Tasks are:

Overall percentage complete has been adjusted to reflect the addition of Phase II to the project.• *NOTE:

Task No.
1
2
3
4
5
6
~

OVERALL

Percentage Complete
95
99
95

100
98
70
45
80 *

•

During the month of June, we plan to submit the HEC-2 model and maps for Wash 12 for District review.
Preliminary Hydraulic Report preparation will continue. Work will begin to finalize the HEC-2 model for Wash
9.

If you have any questions or require additional information please call me.

Very truly yours,

McLAUGHLIN KMETTY ENGINEERS, Ltd.

8>~~·~
Geza E. Kmetty, P.E.
Principal

89407.00lPrgRpI16.003
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McLaughlin Kmetty Engineers, Ltd.

• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

INTERIM: FIELD REVIEW MEETING

TO: Distribution

FROM: Frank Edward Brown
McLaughlin Kmetty Engineers, Ltd. (MKE)

DATE: 27 June 1995

SUBJECT: Floodplain Delineation for Wash 12
Rio Verde Area South Floodplain Delineation Study
Contract FCD 93-07

GEZA E. KMETIY
RONALD C McLAUGHLIN
HALFORD E. ERICKSON

WILLIAM R. KENDALL
RALPH L. TOREN

TERRENCE P. KENYON
RICHAIW E. McLAUGHLIN

An Interim Field Review meeting was held at the site to discuss the recent submittal of the HEC-2
output, cross section plots, stream profile plot, and floodplain delineation maps for Wash 12. The
following attended the meeting:

• Attendees: Mr. Hasan Mushtaq, Flood Control District ofMaricopa County _~V
Mr. Frank Edward Brown, McLaughlin Kmetty Engineers, Lt~ tV
Mr. Charles L. Joy, McLaughlin Kmetty Engineers, Ltd. (1"~
Mr. Ahmad Osman, McLaughlin Kmetty Engineers, Ltd.

The purpose of these meeting notes is to present a summary of the field review and to propose a
course of action for floodplain delineation at the following locations.

1. Left Bank Area: Between River Mile 0.49 and River Mile 0.74 along the left bank ofWash
12, a natural embankment was inspected in the field. This embankment is well vegetated, and has
the appearance ofbeing naturally formed. The top width varies from about 10 feet wide to one foot
wide. The embankment is between 1.5 feet and 4.0 feet high above the adjacent thalweg. There is
evidence offlows recently in this channel, and in some places the channel side slopes are eroded to
near vertical with evidence of sloughing. Mr. Brown took several photographs in this area. The
channel between the above referenced river miles was walked, including a good portion of the
proposed Zone A The Box Bar Ranch lies due east of this area.

•
a. Computations show that the left bank is overtopped between River Mile 0.569 and River

Mile 0.661.

b. As briefly discussed with Mr. Mushtaq in the field, the proposed course of action is to map
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the floodplain under two scenarios. The first is to map the floodplain on the stream side of the
embankment with the embankment in place. This yields the maximum water surface, in the event the
embankment stays in place during a 100 year event. The second is to map the nonstream side using
the entire channel cross section, assuming runoff cuts through the embankment This yields the
maximum lateral floodplain extent. Split flows and island flow situations are expected. These
approaches should be discussed before we proceed. Generally, water deposited sediment has fairly
good compaction. However, MKE lacks the geotechnical expertise to state for certain whether the
embankment would remain in place or not during a 100 year flood. We recommend that a qualified
geotechnical professional be hired to examine and test this area. We would supply flow rate, flow
depth, velocity, and any other data available to us.

1. Ifflow cuts through the embankment, a portion ofWash 12 would flow through
the Box Bar Ranch. The analysis could end with a standard "Limit ofDetailed Study" note. If the
detailed study area were continued through the Box Bar Ranch, approximately 0.5 stream miles
would be added to the study, which is outside the present Scope OfWork.

2. Right Bank Area: What appears to be a manmade earthen levee is found along the Wash 12
right bank between River Mile 0.36 and River Mile 0.48 and was inspected in the field. Fill material
is comprised of undetermined local material, small landscaping rock with plastic sheet remains, and
other "junk" type fill. The top width is generally about 1.0 foot. It is generally well-vegetated,
except for the more rocky portions.

a. This levee is overtopped and the floodplain is mapped as if the levee is completely gone.

3. Right Bank Levee Construction Plans: During Data Collection, MKE did not locate any
construction or compaction or freeboard drawings, nor any reference to such drawings. The District
will again search the files for construction details.

4. Wash 12 at Forest Road: The flow situation at Forest Road was examined. The true low
point is south ofthe main thalweg, and occurs where runoff from Subbasin SOOK (0.10 square miles)
crosses Forest Road. The main thalweg occurs north of the Subbasin SOOK crossing, where runoff
from 7.5 square miles crosses the road.

a. The main thalweg should remain as shown on the flood maps.

b. The likely situation is that west ofForest Road, runoff in the main thalweg splits off to the
south in several locations , thus most of the flow ends up at the true low point. Since this is outside
of the floodplain study area, the exact nature of the split flows is not known. Since runoff flowing
between the main thalweg and Rio Verde Drive to the north has momentum and the potential to
cross Forest Road in a perpendicular fashion, a Zone A is delineated here since the exact flow rate
cannot be determined.

H:p\89407003\6-27-95.mtg



•

•

•

5. General field reconnaissance: Several Study Wash locations were reviewed in the field, as
follows (listed in viewing order):

a. Wash 11 at Agua Verde Drive.
b. Wash 10 between golf course and Forest Road.
c. Wash 11 near west end ofSection 31. A new road is being constructed at this

location. The concrete roll curb ends before the low water crossing.
d. Wash 11 in Section 36. The concrete levee diversion structure was viewed.
e. Wash 9 at Forest Road, at Via Hennosa, at Vado Court, and at Quail Haven Road.
f. Wash 10 at Avenida Del Ray.

Distribution: All Attendees
Pedro Calza, Flood Control District ofMaricopa County

H:p\89407003\6-27.9S.rntg
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McLaughlin Kmetty Engineers, Ltd.

• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

SUBJECT:

COORDINATION MEETING NO. 3* MINUTES
MEETING NO. 5*

July 12, 1995 at 9:00 a.m.
Flood Control District of Maricopa County

2801 West Durango St., Phoenix

Phase II Wash 12 Floodplain Delineation Interim Submittal
Rio Verde Area South Floodplain Delineation Study
Contract FCD 93-07

GEZA E. KMETTY
RONALD C McLAUGHLIN
HALFORD E. ERICKSON

WILLIAM R. KENDALL
RALPH L. TOREN

TERRENCE P. KENYON
RICHAIW E. McLAUGHLIN

Attendees:
Pedro Calza, Flood Control District ofMaricopa County (FCDMC)
Hasan Mushtaq, FCDMC
Geza E. Kmetty, McLaughlin Kmetty Engineers, J-ttd. (MKE)
Frank Edward Brown, MKE • ~ L~~I~

\);/"AI-'- -

506-7346
506-1501
248-7702
248-7702

•
After interim submittal ofthe Wash 12 Floodplain delineation, an interim Field Review Meeting was held on 27
June 1995 (please see separate memorandwn swnmarizing field review). Today's meeting was held to decide
on a course of action. The following presents our understanding of discussion items:

1. Wash 12 Future Floodplain: In all likelihood, this portion ofWash 12 will be channelized. Brooks
Hersey is the engineering company working for the landowner. The NRCS (National Resource
Conservation Service, formerly the Soil Conservation Service) has agreed to provide bank stabilization
along the Verde River at the Box Bar Ranch (under same ownership), and we asswne that the landowner
will have no problem obtaining the necessary approvals for Wash 12 channelization.

2. Floodplain near River Mile 0.49 to 0.74: The options presented in the 27 June memo were discussed.
The photographs taken by Mr. Brown were viewed. One set of original photographs and the handwritten
photo key was given to the District.

A. It was decided to present the floodplain as shown in the previous submittal, after addressing District
review comments in a forthcoming review letter.

3. Floodplain Violation: Mr. Calza reports that the landowner has been cited for a floodplain violation
due to the dumping of materials in the floodplain (see May 31 1995 Memorandwn.) Mr. Brown
reiterates that he thought the debris would cause higher flood levels, since the materials were in the
floodplain. Mr. Brown reports that the debris has been cleaned up in one area and rearranged in another.

•
* Meetings with FCDMC are nwnbered consecutively as well as per category ofmeeting defmed in the

Scope ofWork. Other coordination meetings have occurred with the District without meeting minutes
prepared.
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4. Floodplain at Forest Road: Mr. Brown explained that the reason for the Zone A at Forest Road has
to do with upstream split flows and the geometry of this street crossing. The District asks that this be
fully described in the Report.

5. Submittals: Mr. Calza expects to send the results of this study to FEMA in August and has informed
others of this time frame.

ACTION ITEMS:

The District is to:

1. Provide written review comments on the Wash 12 Floodplain Submittal.

MKE is to:

1. Address forthcoming Wash 12 review comments.

2. Along with the next floodplain submittal, resubmit the first floodplain submittal given to Cathy Regester;

3. Describe in the report text the flow situation at Forest Road.

H:\P\89407003\WP\7.1Z·9S.Min



FLOOD CONTROL DISTRICT
of

Maricopa County

2801 \Vest Durango Street It Phoenix.-\rizon.l 85009

Telephone (6021 506-1501
Fax (6021 506-4601
TT (602) 506-5859

BOARD OF DIRECTORS
Betsey Bay less

Ed King
Tom Rawles
Don StJpley

Mary Rose G,mido Wilcox

DATE: July 17, 1995.

RECEIVED JUL 1 B 1995

•

•

MEMO TO: Frank Edward Brown, McLaughlin Kmetty Engineers, Ltd. (MKE).

FROM: Hasan Mushtaq, Hydrologist II, Flood Control District of Maricopa County.

SUBJECT: Rio Verde South - Wash # 12.

The review on the submittal of the above mentioned project is completed. The HEC-2 modeling of
Wash 12 is accepted. However, it is suggested that documentation be attached with the report to
justify the "A zone" between cross sections 0.207 and 0.661. According to the meeting on July 12,
1995, the "A zone" should remain as modeled.

The submittal on washes 9, 10, and 11, were reviewed by Cathy Regester, who is no longer with the
District. Therefore, I would like to request that when the submittal on those washes are forwarded to
me, you also include the comments made by Cathy Regester. So, I can familiarize myself with those
washes also.

Hasan Mushtaq
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• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

August 2, 1995

Mr. Pedro Calza, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 18 for Invoice No. 18

Dear Mr. Calza:

GEZA E. KMETTY
RONALD C McLAUGHLIN
HALFOHD E. ERICKSON

WILLIAM R. KENDALL
RALPH L. TOREN

TERRENCE P. KENYON
RICHARD E. McLAUGHLIN

•

•

The following progress is reported for the period June 26, 1995 to July 25, 1995:

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange between

involved parties.
b. An Interim Field Review Meeting and Coordination Meeting No.3 were held. Please see further

description under Task 6.

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The Times ofFountain Hills and Rio Verde, Arizona, for articles relating

to rainfall, new development, and other information relating to the community, as it may affect
floodplains, or floodplain management.

TASK 3 - TOPOGRAPHIC MAPPING
a. No activity reported this month.

TASK 4 - FIELD SURVEY
a. No activity reported this month. No further survey work is anticipated to complete this project.

TASK 5 - HYDROLOGY
a. No activity reported this month. No further hydrology work is anticipated except for printing the

final number of report copies.

89407.()()\PrgRpt18.003
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• TASK 6 - FLOODPLAIN DELINEATION
a. An Interim Field Review Meeting was held on 28 June 95 at Wash 12 to review the floodplain

delineation. Please see separate meeting notes. .
b. Coordination Meeting No.3 was held on 12 July 95 to finalize discussions on the Wash 12

floodplain. Please see separate meeting notes.
c. Wash 12 District review comments were sent to MKE on 17 July 95.
d. Work continues on the HEC-2 models for Washes 9, 10 & 11.

TASK 7 - DELIVERABLES
a. Work on the FEMA forms has ceased until the [mal floodplains are mapped.

The estimated completion by Tasks are:

Task No.
1
2
3
4
5
6

.1­
OVERALL

Percentage Complete
95
99
95

100
98
75

2Q
86 *

During the month of August, we plan to make 4 submittals as requested by the District:
1. Wash 9 through 12 natural floodplains and Floodway Method 4 on 11 August 95.
2. Wash 9 through 12 Floodway Method 1, cross sections, profiles and drafted maps and 2

copies Draft Hydraulic TDN on 22 August 95.
3. Completed FEMA forms on 25 August 95.
4. Address review comments and submit FEMA report copies on 30 August 95.

•
*NOTE: Overall percentage complete has been adjusted to reflect the addition of Phase II to the project.

•

Ifyou have any questions or require additional information please call me.

Very truly yours,

McLAUGHLIN KMETTY ENGINEERS, Ltd.

~~~
Principal

89407.QO\PrgRptI8.003
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. 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

August 2, 1995

Mr. Pedro Calza, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 17 for Invoice No. 17

Dear Mr. Calza:

GEZA E. KMETIY
RONALD C McLAUGHLIN
HALFORD E. ERICKSON

WILLIAM R. KENDALL
RALPH L. TOREN

TERRENCE P. KENYON
RICHARD E. McLAUGHLIN

•

•

The following progress is reported for the period May 26, 1995 to June 25, 1995:

TASK 1 - COORDINATION
a. Nonnal coordination consisting of telephone conversations and infonnation exchange between

involved parties.
b. A memorandum dated May 31, 1995, was sent to this District, discussing debris in the floodplain

of Wash 12. Photographs were included with the memo.

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The Times ofFountain Hills and Rio Verde, Arizona, for articles relating

to rainfall, new development, and other infonnation relating to the community, as it may affect
floodplains, or floodplain management.

TASK 3 - TOPOGRAPHIC MAPPING
a. No activity reported this month.

TASK 4 - FIELD SURVEY
a. No activity reported this month. No further survey work is anticipated to complete this project.

TASK 5 - HYDROLOGY
a. No activity reported this month. No further hydrology work is anticipated except for printing the

[mal number of report copies.

89407.QOIJ'rgRptl7.003

ASPEN,CO
(303) 925·1920

TULSA, OK
(918) 582·6800

DENVER, co
(303) 458-5550

SUMMlT COUNTY, co
(303) 468-2141

COMPLETE ENGINEERING SERVICES IN, TRANSPORTATION MUNICWAL ENliINEt:RIN(; CIVIL ENI;lNEEllINI;

WATER RESOURCES 11(£AThlEIIIT AND DISTRlBlJTlON CONSTRUI..,.ION MANAGEMENT SPECIALTY HYDRAl;UCS

STORM DRAINAGE AND FlOOO CONTROL

RA TE snJDlES AND lJTlUTIES ECONOMICS



TASK 6-• a.

b.
c.

d.

TASK 7-
a.

FLOODPLAIN DELINEATION
The Wash 12 natural condition floodplain map, profile plot, cross sections and computer disk were
submitted to the District on 31 May 95.
Work continued on back checking/debugging the HEC-2 models for Washes 9, 10 and 11.
Work began on incorporating the Burgess & Niple Elevation Reference Marks into the MKE base
maps. Burgess & Niple was asked to proof the ERM list and answer MKE's questions on the list.
A copy of the Phase I n value calculations and photographs was loaned to the District on 21 June
95.

DELIVERABLES
Some of the FEMA forms were filled out, and assembly began on the Hydraulic Technical Data
Notebook (Appendices).

The estimated completion by Tasks are:

During the month of July, we plan to continue work on the HEC-2 models for Washes 9, 10 and 11. Review
comments will be addressed on the Wash 12 floodplain submittal.

Overall percentage complete has been adjusted to reflect the addition of Phase II to the project.

•
*NOTE:

Task No.
1
2
3
4
5
6
~

OVERALL

Percentage Complete
95
99
95

100
98
72

.2Q
83 *

Ifyou have any questions or require additional information please call me.

Very truly yours,

ERS, Ltd.
~ff--

McLAUGHLIN KMER ENG

~~E.
Principal

• 89407-OOlPrgRptl7.003
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FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durango Street 0 Phoenix. Arizona 85009
Telephone (602) 506-1501

Fax (602) 506-4601
TT (602) 506-5859

!=g
RECEIVED ~I '11 r'f,.

/ 5 1995

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

tv1Jry Rose Garrido Wilcox

August 25, 1995

Frank Brown
McLaughlin Kmetty Engineers, Ltd.
3501 N. 16th Street
Phoenix, Arizona 85016-6419

SUBJECT: Rio Verde South Floodplain Delineation Study - HEC-2 analysis (1).

•

•

Dear Mr. Brown:

Please find the following comments on the HEC-2 analysis of Wash -12 of the above mentioned
project.

(1) The value of J2.1 should be 15 since it is the last profile.
(2) Explain Water Surface Elevations 1514.0 ft. and 1515.0 ft.
(3) n-values are not properly listed in the x-section plots. p CA I
(4) Eliminate surcharges greater than 1.0 ft. _ ro-ta.tQ..... rr . we:( ,
(5) Please explain x-sections ~.207,J0.569, 0.661, 0.846, regarding the floodway limits.
(6) Attemp to eliminate the a rupt change in the mean velocities in the Floodway summary

output table.
(7) Please explain why the Top width and floodway widths are not equal in the Floodway

summary output table.

It is recommended that the above mentioned comments are incorporated in the HEC-2 modeling.
Should you need further information, please do not hesitate to contact me at (602)-506-1501 (W).

Sincerely,

Hasan Mushtaq



McLaughlin Kmetty Engineers, Ltd.

3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

September 8, 1995

Mr. Hasan Mushtaq
Flood Control District ofMaricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract No. FCD 93-07, MKE Job No. 89-407.003

Dear Hasan:

GEZA E. KMETIY
RONALD C McLAUGHLIN
HALFORD E. ERICKSON

WILLIAM R. KENDALL
RALPH L. TOREN

TERRENCE P. KENYON
RICHARD E. McLAUGHLIN

We have addressed the District's review comments found in your 25 August 1995 review letter
concerning Wash 12. Most of the comments were discussed in person during a meeting held in
your conference room on 25 August 1995 at 1:30 p.m. Here are my responses to your comments,
following the same numbering sequence:

• 1. The value of J2.1 is revised to 15.

2. The starting water surface elevation of 1514.0 for natural floodplain conditions is
based upon a probable 100 year flood level in the Verde River. The starting
elevation for the floodway run is one foot above that, at elevation 1515.0. A
calculation sheet entitled "Starting Water Surface Elevations and Coincident Peak
Considerations" will be added to each wash appendix, and was submitted to you
on 7 September 1995. Starting water surfaces for all washes will be described in
the report text.

3. The problem with n values not properly listed is due to the cross section plotting
software we are using, which lists n values reported by HEC-2 in the output file.
As discussed in our review meeting, the cross sections plots are acceptable to the
District.

4. Floodway surcharges greater than 1.0 feet will be eliminated when we use
Floodway Method 1:

•
5. The floodway limits shown on the cross section plots for sections 0.207,0.569,

0.661, and 0.846 were due to a conflict between the X3 and ET records. This
conflict will be resolved by truncating the cross section at the specified X3 record
location, and deleting the X3 record. Full comment record documentation will be

H:\p\89407003\WP\Wshl2Rcv.Llr
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•
6.

7.

8.

placed in the HEC-2 file. As agreed at our meeting, we will rotate the cross
section at River Mile 0.207 to be perpendicular to the floodplain.

We will attempt to eliminate abrupt changes in the floodway mean velocity.
However, the first cross section will have a low velocity because of the backwater
effect from the Verde River.

The top width discrepancies between HEC-2 floodway tables is due to one table
reporting the difference between stations and another table reporting the width of
the actual water surface. The discrepancy is apparent when there is divided flow.
We will present only Table 200 with the Floodway Method 1 submittal.

In addition to your written comments, we discussed the cross section plots and
agreed that we would eliminate the circles around the GR data points.

•

•

As you recommended, we will incorporate these comments into the HEC-2 model for Wash 12,
and will make similar modifications for the models on Washes 9, 10 and 11.

On 7 September 1995, we submitted the revised Wash 12 HEC-2 output, cross section plots and
floodway/floodplain maps to you. This submittal includes these review comment responses and
presents the final floodway computations based upon Method 1. On 8 September 1995, we sent
the HEC-2 input and output files to you via modem. Please review and let us know when the
Wash 12 analysis is acceptable to the District.

Sincerely,
McLAUGHLIN KMETTY ENGINEERS, Ltd.

~~~~
Frank Edward Brown
Project Engineer

H:\p\89407003\WP\Wshl2Rev.Llr
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3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 Fax (602) 248-7851

September 15, 1995

Mr. Hasan Mushtaq
Flood Control District ofMaricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South FDS
FCD No. 93-07
MKE Job No. 89-407.003

Dear Hasan:

GEZA E. KMETI''f
RONALDC.MclAUGHU~

LEOM.EISEL
HALFORD E. ERICKSOK

WILLIAM R. KENDALL
RALPH L. TORE~

TERRENCE P. KENYOl;
RICHARD E. McLAUGIll..1N

•
The purpose of this letter is to present your recent review comments on the floodplain/floodway
analysis and McLaugWin Kmetty Engineers Ltd. 's (MKE) response. Our submittal consisted of
natural conditions floodplain and Floodway Method 4 for Wash 9, 10 and 11. The review
comment meeting was held on 8 September 1995 at 1:30 p.m. at the offices of the District. Since
we are fast tracking the review process on this project, there was insufficient time for you to.write
a review letter, hence the format for this response letter will be your comment in italics followed
by our response in regular type.

1. Table 3 should be revised to contain the final n values.

Response: Will comply.

2. The report table containing a list ofHEC-2 files utilized should be updated

Response: Will comply.

3. Thefiles sent by modem added 3 columns to certain lines.

Response: I checked with our modem expert, Mr. Robert Silva, who relates this is an unusual
modification to the file. The District should inform us if this happens again so we can closely

. track it.

4. Wash 9 cross section plot at River Mile 0.170 contains n values given as a range: 0 - 0.065.

Response: The cross section plotting software we are using reports n values from the HEC-2
output table. The reported n value is 0.065 for right overbank flow (natural conditions) and 0.0

• for the floodway run (there is no right overbank flow with the floodway). Even though the

H:\P\89407003\WPlSccndRev.Llt

COMPlElE ENGINEERING SERVICES IN: TRANSPORTATION MUNlCrno.L ENGINEERING avn.ENGlNEERlNG S10RM DRAlNAG: AND FLOOD CONTROL
WAlER RESOURCES TREAThlEIITAND DISTIUBlJllON CONSTIWCTION MANAGEMENT SPOClALTI HYDRAULICS RJJE STIJDlES AND tmLmES ECONOMICS



•

•

•

n values are reported on the cross section plots in this manner, we discussed that the cross section
plots are acceptable to the District.

5. The District will allow the use ofthe revised confluence analysis recently presented by MKE
at the Wash 10-11 confluence.

Response: We are in concurrence with this decision.

6. The text should be revised to reflect the revised confluence analysis.

Response: Will comply.

7. Should the Wash 10 breakout at Forest Road be mapped asfloodplain?

Response: We believe it is appropriate to place a large arrow on the floodplain map stating
"BREAKOUT FLOW= 210 CFS". (Note: An error was found in the initial rating curve. The
corrected rating curve changed the split flow from 270 to 210 cfs.)

8. The starting water surface elevationfor Wash 10 should start at Wash 11 cross section 0.815.
The current Wash 10 model contains a small numeric error.

Response: We will correct the error and start Wash 10 at the correct elevation. After reviewing
our analysis, we decided it best to start Wash 10 at Wash 11 cross section 0.747 and use X5
records to and including cross section 0.815, in order to be able to define a floodplain for all of
Wash 10. Floodways are computed independently for each wash until the floodway confluence.

9. Explain why the Wash 10 thalweg is not at station 10,000 in the Wash 10 - 11 confluence
area?

Response: Near the confluence area, Wash 10 cross sections are based upon a 10,000 station on
Wash 11 because at the'time cross sections were laid out, it was not known where the two
floodplains would converge. It is best to keep this arrangement now. All other hydraulic
parameters (n-values, bank stations, etc.) were adjusted to account for the deviation. Comment
records were added to the Wash 10 HEC-2 to make the GR record stationing clear.

10. Avoidfloodway surcharges greater than 1.0 feet for all washes.

Response: Will comply with the Floodway Method 1 encroachment analyses.

11. Explain the splitflow HEC-2 analysisfor Wash 10 at Forest Road

Response: The revised confluence analysis still requires the split flow analysis at Forest Road and
this will be explained in the text. (See also Comment 7.)

H:\P\89407003\WP\SccndRcv,Ltr
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12. Please review the NH recordsfor cross section 0.783 on Wash 11 as compared to cross
section 0.021 on Wash 10- they should be the same for the same stations.

Response: We will review this and correct the discrepancy.

13. The existing wallfomling the banksfor Wash 10 endsfurther downstream than currently
shown on the floodplain maps. .Mr. Mike 0 'Neill with Brooks-Hersey and Associates viewed the
maps last week andpresentedgradingplans showing the wall.

Response: As discussed previously, we added a cross section at River Mile 0.567 and remapped
the floodplain in this area and presented revised floodplain maps today. Prior to this meeting, Mr.
Brown located the grading plan transmittal letter, could not quickly locate the plans themselves,
so the Brooks-Heresy plans were given to him at this meeting..

14. The concrete levee on Sheet 8 should be labeled

Response: Will comply.

In conclusion, we will revise the report and HEC-2 models to incorporate the above responses.
We discussed that we should continue with sequential submittals for Floodway Method 1 and that
you would provide sequential review comments on each wash. At the conclusion of the 8
September meeting, MKE submitted the Floodway Method 1 analysis and maps for Wash 12,
with the response letter and disk to follow on 11 September.

Very truly yours,
McLAUGHLIN I<M:?TTY ENGINEERS, Ltd.

Cj-~~~
Frank Edward Brown, P.E.
Project Engineer

H:\P\89407003\WPlSccndRe:v.Ltr



BOARD OF DIRECTORS
Betsey Boyless

Ed King
Tom RJwles
Don StJpley

MJry Rose GJrrido Wilcox

FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durongo Street ~ Phoenix. ArizonJ 85009

Telephone (602) 506-1501
Fox (602) 506-4601
TT (602) 506-5859

September 21, 1995

Frank Brown
McLaughlin Kmetty Engineers, Ltd.
3501 N. 16th Street
Phoenix, Arizona 85016-6419

;=:,6
RECEIVED SEP 22

1995

SUBJECT: Rio Verde South Floodplain Delineation Study - HEC-2 analysis (Wash 12).

•

•

Dear Mr. Brown:

I have completed reviewing the HEC-2 modeling (floodway method 1) for Wash 12. Previous comments
(dated August 25,1995) on the floodway method 4 have been adequately addressed. The floodplain and
floodways are delineated according to the current HEC-2 modeling results. I find the study results for
Wash 12 to be acceptable.

Sincerely,

Hasan Mushtaq
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September 27, 1995

FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Dur~lngo Street 0 Phoenix. Arizona 85009

Telephone (6021 506.-1501
Fax (602) 506-4601
TT 1602\ 506-5859

BOARD OF DIRECTORS
Betsey Bayless

Eel King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

Frank Brown
McLaughlin Kmetty Engineers, Ltd.
3501 N. 16th Street
Phoenix, Arizona 85016-6419

SUBJECT: Rio Verde South Floodplain Delineation Study - HEC-2 analysis (Washes 10 and 11).

Dear Mr. Brown:

• I have completed reviewing the HEC-2 modeling (floodway method 1) for Washes 10 and 11. Previous
comments, during a review meeting on September 18, 1995, on the floodway method 4 have been
adequately addressed. The floodplain and floodways are delineated according to the current HEC-2
modeling results. I find the study results for Washes 10 and 11 to be acceptable.

Review comments on the Technical Data Notebook, Hydraulics - Books 1 and 2, will be discussed in a
review meeting scheduled at 9:00 AM on September 27, 1995.

Sincerely,

Hasan Mushtaq

•



FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durango Street 0 Phs:>eni\. ArizonJ 85009

Telephone (602) 506-1501
FJX (602) 506-4601
TT (602\ 506-5859

BOARD OF DIRECTORS
Betsey BJyless

Ed King
Tom RJwles
Don StJpley

l'v1Jry Rose GJrrido Wilcox

September 28/ 1995

Frank Brown
McLaughlin Kmetty Engineers, Ltd.
3501 N. 16th Street
Phoenix, Arizona 85016-6419

SUBJECT: Rio Verde South Floodplain Delineation Study - FEMA Forms.

•

•

Dear Mr. Brown:

I have completed reviewing the draft copy of the FEMA forms. It is recommended that the review
comments are incorporated prior to submitting to FEMA. The associated comments can be found on the
draft forms themselves. Please do not hesitate to contact me at 506-4528 if you have any further questions.

Sincerely,

----13' . ...~
~P~

Hasan Mushtaq
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October 5, 1995

McLaughlin Kmetty Engineers, Ltd.

3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 Fax (602) 248-7851

GEZA E. KMETI'Y
RONALD C. McLAUGHUN

LEOM.EISEL
HALFORD E. ERlCKSOI'

WILLIAM R. KENDALL
RALPH L. TOREN

TERRENCE P. KENYON
RICHARD E. McLAUGHLn-:

•

•

Mr. Pedro Calza, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 19A for Invoice No. 19

Dear Mr. Calza:

The following progress is reported for the period July 26, 1995 to August 25, 1995:

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and information exchange between

involved parties.

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The Times ofFountain Hills and Rio Verde, Arizona, for articles relating

to rainfall, new development, and other information relating to the conununity, as it may affect
floodplains, or floodplain management.

TASK 3 - TOPOGRAPHIC MAPPING
a. No activity reported this month.

TASK 4 - FIELD SURVEY
a. No activity reported this month. No further survey work is anticipated to complete this project.

TASK 5 - HYDROLOGY
a. The final Hydrology Report and TDN were transmitted'to the District on August 2, 1995. No

further hydrology work is anticipated to complete this project.

TASK 6 - FLOODPLAIN DELINEATION
a Task 6.6c and 6.6d (Natural floodplain and Method 4) were submitted for District review on

August 9, 1995.
b. On August 11, 1995, received the District's comments on 6.6c and 6.6d submittal.
c. Work continuing on HEC-2 models using Floodway Method 1.

H;1P'89407003\ProgReplI9A
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• TASK 7 - DELIVERABLES
a. Work on the FEMA forms has ceased until the fmal floodplains are mapped.

The estimated completion by Tasks are:

Task No.
1
2
3
4
5
6

.1.
OVERALL

Percentage Complete
97

100
95

100
100
90
~
95 *

*NOTE: Overall percentage complete has been adjusted to reflect the addition of Phase II to the project.

•

•

During the month of September, we plan to make 4 submittals as requested by the District:
1. Resolve District's review comments on Tasks 6.6c and 6.6d.
2. Complete Wash 9 through 12 Floodway Method 1, cross sections, profiles and drafted maps

and 2 copies Draft Hydraulic TDN.
3. Complete FEMA forms.
4. Address review comments and submit FEMA report copies.

If you have any questions or require additional information please call me.

Very truly yours,

McLAUGHLIN KMETTY ENGINEERS, Ltd.

~~P.~
Principal

H:1P\89407003IProgReptI9A
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.&~ McLaughlin Kmetty Engineers, Ltd.

• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 Fax (602) 248-7851

October 5, 1995

Mr. Pedro Calza, Project Manager
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract FCD 93-07, MKE Job No. 89-407.003
Monthly Progress Report No. 19B for Invoice No. 19

Dear Mr. Calza:

GEZA E. KMETrY
RONALD C. McLAUGHUN

LEO M. EISEL
HALFORD E. ERICKSON

WILLIAM R. KENDALL
RALPH L. TOREN

TERRENCE P. KENYON
RICHARD E. McLAUGlll..JK

•

•

The following progress is reported for the period August 26, 1995 to September 25, 1995:

TASK 1 - COORDINATION
a. Normal coordination consisting of telephone conversations and infonoation exchange between

involved parties.

TASK 2 - DATA COLLECTION
a. Reviewed the newspaper, The TImes ofFountain Hills and Rio Verde, Arizona, for articles relating

to rainfall, new development, and other information relating to the community, as it may affect
floodplains, or floodplain management.

TASK 3 - TOPOGRAPHIC MAPPING
a. No activity reported this month.

TASK 4 - FIELD SURVEY
a. No activity reported this month. No further survey work is anticipated to complete this project.

TASK 5 - HYDROLOGY
a. No activity reported this month. No further hydrology work is anticipated to complete this project.

TASK 6 - FLOODPLAIN DELINEATION
a. Resolution of comments for Tasks 6.6c and 6.6d (Natural floodplain and Method 4) was fmalized

on September 8, 1995.
b. Work continues on Floodway Method 1, with a review meeting held on September 18, 1995.

TASK 7 - DELIVERABLES
a. The FEMA fonos have been completed.
b. The FEMA report copies were submitted.

H:1Nl9407003\WP\ProgRept.19B
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The estimated completion by Tasks are:• Task No.
1
2
3
4
5
6

.1.
OVERALL

Percentage Complete
100
100
100
100
100
100
100
100 *

*NOTE: Overall percentage complete has been adjusted to reflect the addition of Phase II to the project.

The project is substantially complete, and we are awaiting FEMA approval.

If you have any questions or require additional information please call me.

Very truly yours,

McLAUGHLIN KMETTY ENGINEERS, Ltd.

• ~~~
Principal

• H:\PI89407003\WPIProgRept19B
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McLaughlin Kmetty Engineers, Ltd.

3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 Fax: (602) 248-7851

October 13, 1995

Mr. Hasan Mushtaq
Flood Control District ofMaricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde South Floodplain Delineation Study
Contract No. FCD 93-07,:MICE Job No. 89-407.003

Dear Hasan:

GEZA Eo KMETTY
RONALD C. McLAUGHIJI\

LEOM.EISEL
HALFORD E. ERICKSQI\

WILLIAM R. KENDALL
RALPH L. TOREI'

TERRENCE P. KENYm;
RICHARD E. McLAUGHLm

We have addressed all ofthe District's review comments concerning the Rio Verde South Floodplain
Delineation Study. The FEMA submittal is being made under separate cover from this submittal
letter. The Task 7.8.1 submittals, Original Affidavits ofPublication, were previously transmitted to
you, and I understand the District will transmit these to FEMA. We are transmitting to you the
following:

• • Task 7.8.2 - Two sets offloodplain/floodway maps (found in the report map pockets).

•

• Task 7.8.3 - Two copies ofthe Final Hydraulics Report, including a computer disk. The Final
Hydrology Report was previously transmitted to you. We discovered a typing error on two
pages ofthe Hydrology Report, and are sending the revised pages. Ifyou would like, we can
insert them for you.

• Task 7,8.4 - Two sets ofcompleted FEMA fanns. The District needs to sign Fonn I before
forwarding to FEMA.

• Task 7.8.5 - This will be discussed with you. There are no significant supercritical reaches
on the study washes. ,

• Task 7.8.6 -, Three sets of survey notes. These are only the notes made by our surveying
subconsultant. Please refer to the Rio Verde North project for the main portion of the survey
notes.

• As required by the FEMA fonns, one original transparent overlay, at the same scale as the
current FIRM map, showing all flood plains delineated in this study. For ease of reference
at this reduced scale, we have colored a photocopy of this map in blue.

H:\P\89407003\Tsk7.S.Sub
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• • As required by the FEMA forms, one original floodplain map showing all of the current
FIRM-delineated flood plains (in red), drawn onto the work maps (1 inch = 200 feet scale).

•

•

• Removed sheets. All ofthe sheets we removed during the last round ofreview comments are
being sent back to you.

On behalf of myself and the McLaughlin Kmetty staff, it has been a pleasure to work with you and
the other District employees on this project. We look forward to working with the District on future
projects.

Very truly yours,
McLAUGHLIN KMETTY ENGINEERS, Ltd.

Frank Edward Brown, P.E.
Project Engineer

H:IP\89407003\Tsk7.8.Sub



•

•

•

-

SECTION 1: GENERAL DOCUMENTATION AND
CORRESPONDENCE

1.4 GENERAL CORRESPONDENCE

1.4.4 FEMA Regional Office
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SECTION 1: GENERAL DOCUMENTATION AND
CORRESPONDENCE

1.4 GENERAL CORRESPONDENCE

1.4.5 FEMA Washington
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BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

~ECE'VED JAN 1 7 1995

FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durango Street. Phoenix. Arizona 85009
Telephone (602) 506-1501

Fax (602) 506-4601
TT (602) 506-5859

January 10, 1996

Michael K. Buckley, P.E., Chief
Hazard Identification Branch
Mitigation Directorate
Federal Emergency Management Agency
Washington, D. C. 20472

Attn: Mr. John Magnotti:

•
Re: LOMR Request for Rio Verde Washes 9, 10, 11 & 12

FCD Contract No. FCD93-07
FIRM Map Panel 1300E (9-4-91)

Dear Mr. Buckley:

This is a request for a LOMR for washes 9, 10, 11 and 12 which flow
eastward through the unincorporated community of Rio Verde and which are
tributaries· of the Verde River. Washes 9, 10 and 11 are currently
delineated as unnumbered A zones. Wash 12 is a newly delineated wash.
The entire area lies within the unincorporated area of Maricopa County.

The above referenced study contract was undertaken on behalf of the Flood
Control District by McLaughlin Kmetty Engineers, Limited in association
with George V. Sabol Consulting Engineers, Inc.

The following information is submitted in support of the LOMR:

1. FEMA Application Forms with annotated FIRM panel 1300E.

2. Hydrology Report, Books 1 & 2 with input/output files on disk.

3. Hydraulics Report, Books 1 & 2 with input/output files on disk.

•
4. A complete set of LOMR application forms.

5. Separate set of survey notes .

6. Flood insurance study work maps including the showing of the previous
approximate delineation (washes 9, 10 & 11 only).

7. One copy of reduced map and acetate overlay at FIRM map scale (2000)
showing all washes delineated in the study.



• Page 2 .
Michael K. Buckley
LOMR Request
FCD93-07

A public meeting to kick off the proj ect was held in the Rio Verde
Community Activity Center in January, 1994 to invite public input and
identification of local conditions and concerns. A follow-up meeting was
held on December 19, 1995 for public review of the study results to
obtain any additional input and discuss floodplain management and flood
insurance implications with affected property owners.

Since the study·indicates that several homes within the current A Zone
will be removed from the redelineated floodplain and as many as ten homes
may be within the revised floodplain of Wash 9 or 10, we request that an
actual Letter of Map Revision with revised area map be issued.

Should additional information be required, please contact either Mr. Geza
E. Kmetty, P.E., Project Manager for McLaughlin Kmetty Engineers or Hasan
Mushtaq, Project Manager, Engineering Division of the District at (602)
506-1501.

• Sincerely,

Ron Nevitt,
Program Manager, NFIP
Regulatory Division

Enclosures

Copy to: Terri Miller, State Coordinator, NFIP
Arizona Department of Water Resources

McLaughlin KmettyEngineers, Ltd. __-

•
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.~ECEIVED FEB 5 1996

Federal Emergency Management Agency
v\'ashington, nc. 20472

January 31. 1996

Mr. Ron Nevitt
Program Manager
NFIP Regulatory Division
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Dear Mr. Nevitt:

IN REPLY REFER TO:
Case No.: 96-09-355P
Community: Maricopa County, Arizona
Community No.: 040037

316-ACK

This is in response to your request dated January 10, 1996, for a revision to the Flood Insurance Rate
Map (FIRM) for the above-referenced community. Pertinent information about the request is listed
below.'

As you may know, the Federal Emergency Management Agency (FEMA) has implemented a procedure
to recover costs associated with reviewing and processing requests for modifications to published flood
information and maps. However, because your request is based solely on the incorporation of more
detailed information, no fees will be assessed for our review.

•
Flooding Sources:

FIRM Panel Affected:

Washes 9 through 12

04013C13OO E

•

We have completed an inventory of the items that you submitted. The items identified below are the
additional items that are required before we can begin a detailed review of your request.

ITEM

1. With this letter, we are returning Application/Certification Form I, entitled "Revision
Requester and Community Official Form," which was not completed in its entirety. The
items that must be completed and/or statements requesting data have been marked with
an asterisk (*). Please revise and resubmit Form 1.

2. The submitted information did not include the as-built plans for the following culverts
modeled in the submitted hydraulic analysis: culverts at Wash 9 crossing Via Hermosa,
Vado Court, and Quail Haven Drive; and the culvert at Wash 11 crossing Agua Verde
Drive. Please submit as-built plans for these culverts.

If .all required items are not submitted within 90 days of the date of this letter, we will treat any
subsequent request as an original submittal, and it will be subject to all submittal procedures .
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Please direct all required data and questions concerning your request to our Technical Evaluation
Contractor at the following address:

Michael Baker Jr., Inc.
3601 Eisenhower Avenue, Suite 600

Alexandria. Virginia 22304

Attention: Mr. Massoud Rezakhani
(703) 317-6239

When you write us about your request, you must include the case number referenced above in your letter.

If you have any questions concerning FEMA policy, or the National Flood Insurance Program in general,
please contact Mr. John Magnotti of our staff in Washington, DC. either by telephone at (202) 646-3932
or by facsimile at (202) 646-4596.

Sincerely,

•

•

Enclosure

cc: Ms. Terri Miller
State Coordinator, NFIP
Arizona Depamnent of Water Resources

Mro Geza E. Kmetty, PoE.
Project Manager
McLaughlin Kmetty Engineers. Ltd.

Michael K. Buckley. PoE.• Chief
Hazard Identification Branch
Mitigation Directorate
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FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durango Street. Phoenix. Arizona 85009'
Telephone (602) 506-1501

Fax (602) 506-4601
IT (602) 506-5859

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

•

AprilS, 1996

Michael Baker Jr., Inc.
3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

Attn: Mr. Massoud Rezakhani:

Re: FEMA Case No. 96-09-355P
Rio Verde Washs 9 through 12
Maricopa County, Arizona.

Dear Mr. Rezakhani:

This is in response to a letter from Mr. Buckley dated January 31, 1996
requesting additional information on this LOMR request.

Attached are the record drawings from the consultant McLaughlin Kmetty
Engineers on the culverts in question.

Sincerely,

•

Ron Nevitt,
Program Manager,
NFlP Program

Attachments



• Federal Emergency Management Agency
Washington, D.c. 20472

April 15, 1996
RECEIVED APR 1 9 1996

This is in response to your letter dated April 5, 1996, concerning your January 10, 1996, request for a
revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas.
Pertinent information about the request is listed below.

•

Mr. Ron Nevitt
Program Manager
NFIP Program
Flood Control District of Maricopa County
2801 West Durango Street, Fifth Floor
Phoenix, Arizona 85009

Dear Mr. Nevitt:

Flooding Source:

FIRM Panel Affected:

IN REPLY REFER TO:
Case No.: 96-09-355P
Community: Maricopa County, Arizona
Community No.: 040037

316-ACK

Washes 9 through 12

04013C1300 E

•

As you may know, the Federal Emergency Management Agency (FEMA) has implemented a procedure
to recover costs associated with reviewing and processing requests for modifications to published flood
infgrmation and maps. However, because your request is intended to show the effects of a publicly
sponsored flood-control project that reduces flooding to existing development, no fees will be assessed
for our review.

We have completed an inventory of the items that you submitted. We have received all of the data we
require to begin a detailed technical review of your request. If additional data are required, we will
inform you within 30 days of the date of this letter.

Please direct all questions concerning your request to our Technical Evaluation Contractor at the
following address:

Michael Baker Jr., Inc.
3601 Eisenhower Avenue, Suite 600

Alexandria, Virginia 22304

Attention: Mr. Massoud Rezakhani
(703) 317-6239

When you write us about your request, you must include the case number referenced above in your letter .
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Ifyou have any questions concerning FEMA policy, or the National Flood Insurance Program in general,
please contact Mr. John Magnotti of our staff in Washington, DC, either by telephone at (202) 646-3932
or by facsimile at (202) 646-4596.

Sincerely,

Michael K. Buckley, P. E., Chief
Hazard Identification Branch
Mitigation Directorate

•

•

cc: Ms. Terri Miller
State Coordinator, NFIP
Arizona Depamnent of Water Resources

Mr. Geza E. Kmetty, P.E.
Project Manager
McLaughlin Kmetty Engineers, Ltd.



Federal Emergency Management Agency
vVashington, nc. 20472•

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

RECEIVED J UL

IN REPLY REFER TO:
Case No.: 96-Q9-355P

5 1996

The Honorable Ed King
Chairman, Maricopa County

Board of Supervisors
301 West Jefferson Street, 10th Floor
Phoenix, Arizona 85003

Dear Mr. King:

Community: Maricopa County, Arizona
Community No.: 040037
Panel Affected: 04013C1300 E
Date of This
Effective Revision: JUN 28 199~

102-I-C

•

•

This is in response to a request for a revision to the effective Flood Insurance Study (FIS) and National Flood
Insurance Program (NFIP) map for your community. Specifically, this responds to a letter dated January 10,
1996, from Mr. Ron Nevitt, Program Manager, NAP Program, Flood Control District of Maricopa County,
regarding the effective FIS report and Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and
Incorporated Areas. Mr. Nevitt requested that the Federal Emergency Management Agency (FEMA) revise
the effective FIRM to show the effects of construction of three culverts along Wash 9 at Via Hermosa, Vado
Court, and Quail Have~ Drive; construction of one culvert along Wash 11 at Agua Verde Drive; and updated
topographic information along Wash 9 from its confluence with the Verde River to approximately 9,600 feet
upstream of the confluence, along Wash 10 from its confluence with Wash 11 to approximately 4,900 feet
upstream of Forest Road, along Wash 11 from its confluence with the Verde River to approximately 450 feet
upstream of 176th Street, and along Wash 12 from its confluence with the Verde River to just downstream of
Forest Road.

All data required to complete our review of this request were submitted with Mr. Nevitt's letters dated January
10 and April 5, 1996. Because this Letter of Map Revision (LOMR) solely incorporates more detailed
information, fees were not assessed for the review.

We have completed our review of the submitted data and the flood data shown on the effective FIRM, and
have revised the FIRM to modify the floodplain boundary delineations of a flood having a I-percent chance
of being equaled or exceeded in any given year (base flood) along Washes 9, 10, 11, and 12.

The width of the Special Flood Hazard Area (SFHA), an area inundated by the base flood, increases and
decreases along the entire revised reach ofWash 9. The maximum increase in SFHA width, 400 feet, occurs
approximately 2,000 feet upstream of the confluence with the Verde River. The maximum decrease in SFHA
width, 100 feet, occurs approximately 4,000 feet upstream of the confluence with the Verde River.

The SFHA width increases and decreases along the entire revised reach of Wash 10. The maximum increase
in SFHA width, 500 feet, occurs just upstream of the confluence with Wash 11. The maximum decrease in
SFHA width, 200 feet, occurs approximately 3,500 feet upstream of the confluence with Wash 11.
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The SFHA width increases and decreases along the entire revised reach of Wash 11. The maximum increase
in SFHA width, 300 feet, occurs approximately 500 feet downstream of the confluence with Wash 10. The
maximum decrease in SFHA width, 200 feet, occurs approximately 2,000 feet upstream of the confluence with
the Verde River. The SFHA boundary delineations shift north by a maximum of 500 feet from just upstream
to approximately 3,500 feet upstream of Forest Road. A new SFHA has been added from approximately
3,500 feet upstream to approximately 9,200 feet upstream of Forest Road. This area, previously designated
Zone X (shaded), an area inundated by the base flood with average depths of less than 1 foot, is redesignated
Zone A, an area inundated by the base flood with no base flood elevations determined. The base flood will
be contained in the culven at Agua Verde Drive.

An SFHA has been added for Wash 12 from its confluence with the Verde River to Forest Road. This area
previously designated Zone X (shaded) is redesignated Zone A.

The modifications are shown on the enclosed annotated copy of FIRM Panel 04013C13OO E.

The revisions are effective as of the date of this letter; however, a review of the determination made by this
LOMR and any requests to alter this determination should be made within 30 days. Any request to alter the
determination must be based on scientific or teChnical data.

The projected date for the next preliminary FIRM and FIS repon for Maricopa County, Arizona and
Incorporated. Areas is fall 1996. The modifications of this LOMR will be incorporated at that time into FIRM
Panel 04013C13OO E.

This response to Mr. Nevitt's request is based on minimum floodplain management criteria established under
the NFIP. Your community is responsible for approving all floodplain development, including this request,
and for ensuring that necessary permits required by Federal or State law have been received. With knowledge
of local conditions and in the interest of safety, State and community officials may set higher standards for
construction, or may limit development in floodplain areas. If the State of Arizona or your community has
adopted more restrictive or comprehensive floodplain management criteria, these criteria take precedence.

The basis of this LOMR is, in whole or in part, a culven project. NFIP regulations, as cited in Paragraph
60.3(b)(7), require that communities assure that the flood-carrying capacity within the altered or relocated
portion of any watercourse is maintained. This provision is incorporated into your community's existing
floodplain managemem regulations. Consequently, the ultimate responsibility for maintenance of the culven
rests with your community.

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents and
mortgage lenders, your community will serve as a repository for these new data. We encourage you to
disseminate the information reflected by this LOMR throughout the community, so that interested persons,
such as property owners, local insurance agents, and mortgage lenders, may benefit from the information.
We also encourage you to prepare an article for publication in your community's local newspaper. This anicle
should describe the changes that have been made and the assistance that officials of your community will give
to interested persons by providing these data and interpreting the NFIP maps.

The map panel as listed above will be used for all flood insurance policies and renewals issued for your
community.
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This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public
Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended (Title XIII of
the Housing and Urban Development Act of 1968, Public Law 90-448),42 U.S.c. 4001-4128, and 44 CFR
Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968. as amended. communities
participating in the NFlP are required to adopt and enforce floodplain management regulations that meet or
exceed minimum NFIP criteria. These criteria are the minimum and do not supersede any State or local
requirements of a more stringent nanrre. This includes adoption of the effective FIRM to which the regulations
apply and the modifications described in this LOMR. Our records show that your community has met this
requirement.

A Consultation Coordination Officer (CCO) has been designated to assist your community. The CCO will be
the primary liaison between your community and FEMA. For information regarding your CCO, please
contact:

Ms. Dorothy M. Lacey
Director, Mitigation Division

Federal Emergency Management Agency, Region IX
The Presidio of San Francisco, Building 105

San Francisco, California 94129-1250
(415) 923-7177

If you have any questions regarding floodplain management regulations for your community or the NFlP in
general, please contact the CCO for your community at the telephone number cited above. If you have any
technical questions regarding this LOMR, please contact Mr. John Magnotti of our staff in Washington, DC,
either by telephone at (202) 646-3932 or by facsimile at (202) 646-4596.

Sincerely,

lch K. uc , P.E., Chief
~ Hazard Identification Branch

Mitigation Directorate

Enclosure

cc: Mr. Ron Nevitt
Program Manager
NFIP Program
Flood Control District of Maricopa County

Ms. Terri Miller
State Coordinator, NFIP
Arizona Department of Water Resources

Mr. Geza E. Kmetty, P.E.
Project Manager
McLaughlin Kmetty Engineers, Ltd.
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SECTION 1: GENERAL DOCUMENTATION AND
CORRESPONDENCE

1.4 GENERAL CORRESPONDENCE

1.4.6 FEMA Technical Consultant
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SECTION 1: GENERAL DOCUMENTATION AND
CORRESPONDENCE

1.4 GENERAL CORRESPONDENCE

1.4.7 Copy of Public Notices
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AFFIDAVIT OF PUBLICATION

RECEIVED JAN 1 1 1994

111eArizona Republic/-rile Plloellix Gazelle

STATE OF ARIZONA
COUNTY OF MARICOPA

} 55.

, INVOICE flO. 93653
ANNOUNCEMENr OF FLOOD HAZARD STUDY

The Flood Cont, 01 District of M.,;cop. County
und.r .uthorrty 01 the N.tion.' Flood Insur.nce
.ct 01 1968 IP.l. 90·4481••s .m.ndod.•nd the
Flood ,o,snst., Prot.ction Act of 1973 (P.L. 93.
2341, " funding. d.t.,lod study of flood hez.,d
elee, In The R,o Verde Area end ,urrounding
\,I:inlty. Arizona.
lh. study" beIng perfo,med lot the Flood Con'
1'01 D,strrct by Burgoss & Nipl. Engineers .nd
Mclaughlin Kmettv E."OlOeers.
Ine pUrpose of this Itudy it to IX limine end

_ luAte flood hllzord in arlUI' which ore dovel~
d or which ere likelv to be developed nnd to
ermine IIcod elev3tlons 101 those sre85.

I
"'e flood elevations will be usod by Mnricopa

County to cnrry out f100dplein mnnl!l'loment end
by th. Fodet.1 Emerg.ncy Monng.m.nt Ag.ncy
to determine flood insurence ratet under th.
NlI.tionol Flood Insurance Prcgrem.

I ThIS ennouncement is intendod to notify ell in..
ttH'fsted persona 01 the commencement 01 this
.t~dy so thAt they may have en opportunity to
bring any relevlInt facts and tBchllIcel detft ton~
CPrr11ng local flood hazRrd, to the attention of
the Flood Control District for consideration in
th, course of this study. Such information
should b••dd.....d to Ms. Cathy neRo.t.r or
t.\.. Mognus Jol.y.ml. Flood Control DIStrict of
Mn/lCOp. Cormly. 2801 W. Du,."llo Sit..,.
Phoenix, AZ 85009, tolephone (6021 506·1501.
Publ,sh.d: Arilona Aepublre, D.c.mbe, 29. J.n·
u.ry 5, 1993.----------

•

JOAN LOHR, being first duly sworn, upon oath deposes and says: That
she is the legal advertising manager of the Arizona Business Gazelle,
a newspaper of general circulation in Ihe county of Maricopa, State of
Arizona, published at Phoenix, Arizona, by Phoenix Newspapers Inc"
which also publishes The Arizona Republic and The PllOenix Gazelle,
and that the copy hereto allached is a true copy of tile advertisement
published in the said paper on the dates as indicated.

11 Je ArizOlla 1~I1Ublic

X:J{~'1}f:M~~~lHt5

DECEMBER 22, 1993, JANUARY 5, 1994

Sworn to before me this

5TH____ .. _ ..__ day of

JANUARY 94______.. AD. 19

0-~~
Nolmy Public
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---PUBLIC NOTICE
PUBlr:: NOTICE

YOUR RIGHT TO KNOW
ANNOUNCEMENT OF FLOOD HAZ·
ARD STUDY
The flood Control Diltrict of Maricop&
County, under aulhority 01 the National
Flood In.uran"" Ad 01 1968 (P.L 90­
44B), as amended, and the Flood Di­
la.ter Protection Act 01 1973 (P.L 93­
234), is funding a detailed study 01
flood hazard areas in the Rio Verde
Area and surrounding vicinity, Arizona
The study is being p"rlormed for lhe
Flood Control Dislrid by Bur9ess &
Niple Engineers and Mclaughl., Kmetty
Engineers.
The purpose of this study is 10 examine
end .....aluate flood hazards in areas
which are developed or likely 10 be
developed and to delermine flood eleva­
tions for those a..,lIS. Th..... flood
.I.....ationl wiD be uled by Marioopa
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AGENDA

Public Meeting
Rio Verde Flood Hazard Study

Rio Verde Community Center
'Nednesday January 19, 1994

7:00 - 9:00 P.M.

I. Introduction - Jim Phipps, Public Information Coordinator

II. Purpose and Scope of Study

A. Rio Verde South Study - Cathy Regester, Project Mgr.

B. Rio Verde North Study - Magnus Jolayemi, Project Mgr.

III. Study Outcomes - Ron Nevitt, Floodplain Management

A. Regulation

B. Flood Insurance

IV. Drainage Issues - Steven Tucker, Stormwater Drainage

V. Summary

VI. Question and Answer Period
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Floodplain delineation

The Flood Control District is required by
state law (ARS 48-3609) to delineate
lOa-year floodplains, and to regulate
floodplain uses.

The floodplain delineation program began
in 1973, \vhen the Federal Emergency
Management Agency (FEMA) completed
several delineations. Since then, Federal
budgeting has shifted" the burden to the
local level. forcing the District to become
more active in this role. Since 1986, the
District has delineated more than 500
miles of lOa-year floodplain in nearly 40
studies.

The purpose of floodplain delineation is to
identify potential flood hazard areas in
order to safeguard life and property.
The benefits of floodplain delineation are:
~ Identification of flood hazards before
significant development occurs;
~ Identification of flood haiards caused by
existing development;
~ Detennination of areas in need of flood
protection, and structures that may require
flood insurance;
~ Minimize loss of life and property by
regulating floodplain development;
~ Development of hydrological infonnation
to address existing and future drainage
problems.

The District's fiscal policy, adopted by the
Board of Directors in 1988, suggests that
up to 2'7c: of the annual budget be allocated
for floodplain management. With these
funds, staff identifies areas to be studied,
contracts for studies, conducts public
meetings in the study areas, and develops
floodplain maps based on the best available
technical information.

The Board approves the contracts for
studies in public meetings, for which its
agenda is posted in a public place. Because
floodplain delineations follow stringent
technical guidelines, however, the Board
is not asked to act on the study results.

Instead, the floodplain studies are
submitted for review and approval to
FEMA, which ultimately will issue a Flood
Insurance Rate }..1ap (FIRM) on the basis
of the study finding, after a 90-day review
period for technical comments.

Community" involvement is an important
aspect of a floodplain delineation. City
and town officials are advised, and public
meetings are conducted at the outset of a
study and/or when a floodplain map is
developed in an anempt to advise residents
that floodplains have been identified. The
District uses any of several means to alert
residents to its study results: articles and
legal ads in local and regional newspapers,
association newsleners, cable television,
utility bills, and posters.

Floodplain delineation results in safer,
wiser development of our resources, and
can have monetary rewards, too. Our
active floodplain delineation program is
partly responsible for the 159'0 reduction in -;)
flood insurance premiums for residents of
the unincorporated area of the county.

The District received national recognition
for its progressive actions to protect life
and property by identifying flood hazard
areas and by enforcing floodplain
regulations from the Association of State
Floodplain Managers as recipient of its
Local Award for Excellence in 1992.
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SECTION 1: General Documentation and
Correspondence

1.5 Contract Documents
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RECEiVED DEC 2 7 ~3
r-LOOD CO!\JTROL DlSTRJCr

of

iYlaricopa County

2801 \Vest Durilngo St:'eet • Phoenix. ,-\ril.onJ 85009

Telephone 1602, 5\lG-1501
FJX 16021 5CG--i60 1

TDD (G02i 506-51397

V"~!" r;}'- .,,}' ,..';.......
() . '/(. / ....

BOARD OF D:i~ECTORS

Betsc\' B;i\leS3
James D, Brune!'

Eel J(i:;~

Tom R" .... les
1\IMy Rose GiHiir.!o Wilcox

i\eil 5, Erwin. P.E., Chief Engineer ane! Gener.::tl MJnagcr

DEC 22 1991
Mr. Geza E. I<_'1letty, P.E.
Principal
McLaughlin Kmetty Engineers, Ltd.
3501 North 16th Street
Phoenix, Arizona 85016-6419

Dear Mr. Kmetty:

This letter will serve as confirmation of the December 9, 1993 verbal Notice To Proceed for
the work under the above-referenced contract that was approved by the Board of Directors
on December 8, 1993.•
SUBJECT: Contract FCD 93-07, Rio Verde Area South Floodplain Delineation

A fully executed contract will be forwarded to you, upon receipt from the Board. If you have
any questions, please contact Cathy Regester at 506-1501.

Since,rely,

•

" _1/.:
. /' .
-' Leanna Cumberland

Chief, Contracting Branch

,..-;..-



• SCOPE OF WORK
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

FLOODPLAIN DELINEATION AND TOPOGRAPffiC MAPPING
FOR RIO VERDE - SOUTH

GENERAL

Phase 1 of the project consists of 5.3 river miles of floodplain and floodway delineations for those
washes identified on FIRM Panel # 04013C1300E as Washes 9, 10, and 11, and as shown on Exhibit
1. This will require the development of approximately 18 square miles of watershed hydrology, also
shown on Exhibit 1. Phase 2 will consist of zero (0) to four (4) additional miles of floodplain and
floodway delineation depending on the results of the hydrologic analysis. The consultant shall not
proceed with any work under Phase 2 until having received written authorization from the District.

The consultant will develop the hydrology using the Corps of Engineer's HEC-1 computer model, and
the floodplain and floodway delineations using the HEC-2 computer model. The consultant must use
sound engineering judgement in the development of the hydrologic and hydraulic models. The results
of the models must be analyzed carefully and refinements made to the input parameters in order to
obtain the most realistic results. All wort<: must meet Arizona Department of Water Resources
(ADWR) and Federal Emergency Management Agency (FEMA) requirements for floodplain
delineations. The results of this study must be reviewed and accepted by FEMA prior to the
fmalization of this contract. All work under this Scope will be completed within 460 calendar days
from the date of Notice to Proceed, including 100 days for District reviews.

• PHASE 1: HYDROLOGY AND HYDRAULICS FOR WASHES 9, 10, AND 11

TASK 1 - COORDINATION

1.1 The consultant will submit a project schedule showing coordination meetings and completion
dates for each of the tasks in the scope within 14 days of Notice To Proceed. The consultant
shall update this project schedule when appropriate.

1.2 The consultant shall participate in regular coordination meetings (at least every three weeks) with
the District's Project Manager and in milestone coordination meetings in the development of the
hydrologic and hydraulic analyses. The consultant is responsible for the minutes of any
meetings. Whenever possible, coordination and milestone meetings should be combined. The
anticipated meetings are:

Contract FCD 93-07

1.3 The consultant will submit a quarterly estimation of the projected billing within 14 days of•

1.2.1
1.2.2
1.2.3
1.2.4
1.2.5
1.2.6
1.2.7
1.2.8
1.2.9
1.2.10

Public Meeting #1
Hydrology Meeting #1: Sub-Basins
Hydrology Meeting #2: Parameters
Hydrology Meeting #3: Preliminary HEC-l
Hydraulics Meeting #1: Cross Section Locations
Coordination Meetmg #1
Hydrology Meeting #4
Coordination Meetmg #2
Coordination Meeting NO.3
Public Meeting #2
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1.4

Notice to Proceed. Thereafter, this estimation will be updated and submitted to the District's
project manager at least 10 days prior to the end of each quarter.

The consultant shall submit monthly progress reports at least 5 days before submittal of monthly
invoices. The report shall be brief and should be no longer than two typed pages. At a
minimum, the monthly report shall contain the following:

a. A description of the work accomplished by task during the reporting month.

b. Percent (%) completed for the month and percent (%) cumulative completed for each task.

c. A brief description of the work to be accomplished the following month.

d. A description of any problems encountered.

•

•

1.5 The consultant is responsible for placing the legal advertising at the beginning of the study for
purposes of notifying the public of the study. The ad will cover the Rio Verde South and Rio
Verde North Studies and will be run in a widely circulated newspaper two times, with
approximately one week between runs. The ad must also be run two times in a local newspaper
that serves the area being studi~d. After the ad is run, the consultant will supply the District
with two (2) original affidavits of publication from the newspapers for each day that the ad ran.

1.6 The consultant will notify all property owners and obtain any necessary Rights of Entry for the
study area. The District will assist the consultant as may be necessary to complete this task.
The consultant will furnish the District with a list of all the property owners notified and a
sample Right of Entry letter.

1.7 The consultant shall meet with the community, neighborhood associations, and local officials.
The purpose of these meetings is to identify local flooding problems and obtain information on
current and planned public works projects, channel modifications, storm-drainage systems,
development, and the current corporate limits.

1.8 The District will plan and conduct two public meetings in conjunction with this study. The first
meeting will be to inform the public of the purpose and scope of the study. The second meeting
will be to inform the public and obtain public comment on the study results, and shall take place
prior to the submittal of the [mal report to FEMA. Two (2) representatives from the consultant
(one for hydrology and one for hydraulics) will attend each of the meetings. The consultant will
respond to the comments from the public and make revisions to the study if necessary. The
District will prepare graphic displays for these meetings with any available data being supplied
by the consultant. The person-hours for this work are included under Task 1.2.

1.9 The consultant will complete and submit all applicable Application/Certification Forms required
by FEMA for Physical Map Revisions. This work will be done under Task 7.8.4. Tables of
culvert data and references to culvert information in the Technical Data Notebook (TDN), as
appropriate, will be acceptable for Form 7. The District will pay all applicable FEMA fees.

Contract FCD 93·(J]
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1.10 Consultant/District Perfonnance Evaluations will be perfonned upon completion of the HEC-l
model review (infonnal evaluation), upon completion of the floodplain (natural profile) model
for FIRM Washes 9, 10, and 11 (infonnal evaluation), and upon completion of Phase 2 (fonnal
evaluation).

TASK 2 - DATA COLLECTION

2.1 The consultant will collect and review pertinent data from the District and other outside sources.
Data to be collected will include previous flood hazard reports and hydrology for the study
area; existing topographic mapping; historical flooding infonnation; as-built plans for existing
structures; FEMA Flood Hazard Boundary Maps and any Letters of Map Amendment and/or
Revisions, and other pertinent infonnation.

2.2 A written report summarizing the data collected will be submitted to the District for infonnation
purposes. A preliminary draft of this report is due within 90 days of Notice to Proceed.

TASK 3 - TOPOGRAPHIC MAPPING

3.1 An aerial survey subcontractor shall be retained by the consultant for the Rio Verde North
Study. The Rio Verde South consultant shall coordinate all the required aerial surveying work
with the Rio Verde North consultant. The Rio Verde South consultant is responsible for
ensuring that the requested topographic mapping covers the area of the proposed delineation.
Quality control on surveys will be per the latest edition of FEMA Document 37, Flood Insurance
Study Guidelines and Specifications for Study Contractors.

3.2 The consultant will provide a tabular list of the elevation reference markers (ERM's) in Section
2 of the Technical Data Notebook (TDN). The Rio Verde-North Consultant shall place the
ERM's.

3.3 Digital contour and planimetric data developed for this study shall be delivered according to the
District's HIS specifications. This work is to be done by the Rio Verde-North Consultant.

3.4 The consultant shall provide pennanent non-erasable topographic mylars of the work study
drawings. The drawings shall be 24" X 36" in size, with a scale of 1 inch =200 feet and a
contour interval of 2 feet for all mapping with the exception of section line roads which will
have a contour interval of 1 foot. A cover sheet will be provided with the project title, date of
topographic mapping, and a location map showing geographic range covered by each specific
mapping sheet. Each drawing shall include the floodplain and floodway delineations and a
minimum of a north arrow, scale, section comers and quarter comers, current and proposed
streets and highway names, State Plane Coordinate System, major drainage features, corporate
boundaries, cross section lines, channel station center line, index map, and description and
elevation of elevation reference marks (ERM's). A note explaining the proper means to convert
the NGVD 29 elevations to NAVD 88 elevations shall be included in "NOTES" in the map
border. The mapping will have an accuracy such that ninety percent (90%) of all contours shall
be within one-half contour of the true elevations and the remaining ten percent (10%) of the

Cantr:lCl FCD 93-07
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• 3.5

contours shall not be in error by more than one contour interval.

Hydrologic work maps should be at a scale of 1 inch = 2000 feet (or larger scale if available)
and shall include: reproducible overlay maps (using manual drafting or ACAD layers) of
existing drainage patterns, subwatersheds; major flow paths; and general topographic maps.

Hydrologic Base Maps: The term off-site will be used to refer to the study area which is not
covered by the mapping provided under Task 3.1. The term on-site will be used to refer to the
area which is covered by the Task 3.1 mapping. The Hydrologic Base Maps will be prepared as
follows:

1. The overall watershed drainage basin map and sheet index will be prepared at a scale of 1
inch = 2000 feet. The most current USGS 7.5-minute quadrangle maps will be provided
by the consultant as AutoCAD files, at project datum.

2. The off-site soils and land use maps, and the off-site sub-basin delineation, time of
concentration, and flood routing maps will be based on 1 inch = 1000 foot scale enlarged
copies of the map created in item 1 above.

•

•

3. The on-site soils and land use maps, and the on-site sub-basin delineation, time of
concentration, and flood routing maps will be based on 1 inch =400 foot scale maps
prepared using the contour maps in AutoCAD format supplied by the Rio Verde North
Consultant.

3.6 GIS Conversion: The GIS conversion to ARC-INFO will be done under subcontract with GIS
Consultants of Arizona, Ltd. Conversions will be done for both hydrology and hydraulics
mapping, in conformance with the District HIS data delivery specifications GIS/IUS DDS Rev.
01.1 as revised to include only those items listed under Tasks 3.6.3.1, and 3.6.3.3.

Every consultant or subcontractor who digitizes, converts or otherwise creates an Arc feature
required for submittal to the District (e.g. point, arc, polygon) must use a unique corresl'onding
Expanded Feature ID number in the pat, aat, rat, or xat table. The numbers must corne from a
set provided to the consultant by the District at the time notice to proceed is given. For
example, if drainage basins are to be digitized, unique numbers from the list provided by the
District should be placed in the DRNBSN_PID column of the DRNBSN.PAT table for each
basin. It does not matter what number is used or what order the numbers are assigned - only
that there is a unique number for every separate feature and that the number comes from the set
provided by the District. If the initial set given to the consultant is not sufficient, contact the
District and additional numbers will be allocated.

3.6.1 Coordination: This task includes coordination between MKE, GVSCE and the GIS
consultant for all work under Task 3.6.

3.6.2 Hydrology Parameters: The necessary work will be done to provide areas of land use,
terrain class, and soils categories. The following data will be supplied:

1. Areas of sub-basins and major basins.

Contract FCD 93-07
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• 2. The total area of each soil map unit, land use category, and terrain classification in
every sub-basin. -

3. The length of the time of concentration flow path for every sub-basin.
4. The length of every channel route reach.

3.6.3 Final Conversion: This task is the final conversion of all data in conformance with
District specifications. It includes preparation and plotting of report map exhibits. Final
cleanup of hydrology exhibits (ie. placement of text and symbols) will be done either by
hand or in AutoCAD under Task 7.

•

3.6.3.1

3.6.3.2

3.6.3.3

Hydrology Conversion: ARC-INFO coverages will be prepared for the
following:

1. Drainage Study boundary.
2. Sub-basins and major basins.
3. Soils boundaries, as required by Task 5.1.1.
4. Land use classifications, as required by Task 5.1.2.

Final exhibit drawings will be prepared for the hydrology report This work
includes one set of check plots and fmal plotted mylars.

Survey and Mapping Conversion: This task will be done by the Rio Verde
North consultant.

Floodplain and Floodway Conversion: This task includes preparation of ARC­
INFO coverage for the following:

1. Floodplain FCD Zone.

2. Floodplain FCD Cross section.

3. Check plots will be prepared and compared to the FEMA work maps.

4. Calculation of floodplain and floodway areas for each reach.

•

TASK 4 - FIELD SURVEY

4.1 Ground Control for Floodplain Delineations:

4.1.1 All survey work shall meet or exceed Federal Emergency Management Agency (FEMA)
minimum criteria as defined in the March, 1993 edition of FEMA Document 37, Flood
Insurance Study Guidelines and Specifications for Study Contractors (FEMA 37).

4.1.2 Horizontal and Vertical Control: Where readily available, surveys will tie into State Plane
Coordinate System 1983 NAD. Surveys will be based on National Geodetic Vertical
Datum (NGVD) 1929, per FEMA guidelines. A conversion factor, including
documentation of how it was derived, will be provided by the Rio Verde North consultant

Contract FCD 93-07
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• 4.2

4.3

to allow comparison of NGVD 29 elevations to NAVD 88 elevations and will be included
in TDN Section 2 of the Final Report.

The consultant shall verify the accuracy of the mapping by the procedures called for in FEMA
Document 37 or other methods approved by FEMA. This shall include the verification of cross
sections used in the floodplain delineation. This work is to be done by the Rio Verde-North
Consultant.

Field surveys of all bridges, culverts, and hydraulic structures are to be obtained by the
consultant. Culverts smaller than or equal to 36-inch round (or equivalent) will not be surveyed.
This information should be reduced and compiled into an ll"x 17" (maximum size) drawing for
inclusion in the final report; hand drawings are acceptable. The information presented in the
drawing should be in a format appropriate for use in the HEC-2 model. Field surveys and
"as-built" plans of bridges, culverts, hydraUlic structures, and routing reaches must also be
obtained where necessary for proper hydrologic modeling.

TASK 5 HYDROLOGY

5.1 Base Maps: The base 'maps will consist of 1 inch = 1000 and 1500 feet scale maps prepared
from 7.5 minute USdS;quadrangle maps, and 1 inch = 200 feet scale maps prepared using the
topograpIlic maps created in Task 3. These maps will cover the entire watershed and will be
used as a base for the following exhibits:

• The overall watershed drainage basin map and sheet index (1500 scale).

• The soils and land use maps (1000 scale).

• The offsite sub-basin delineation, time of concentration, and flood routing maps (1000
. scale).

The onsite sub-basin delineation, time of concentration, and flood routing maps (200
scale).

For the purpose of this Scope, the term "offsite" will be used to describe the undeveloped
watershed area outside the limits of the mapping prepared under Task 3. The term "onsite" will
be used to describe the area covered by the mapping prepared under Task 3. The above map
scales are approximate and may be revised.

•

5.1.1 Soil Boundaries: The District has digitized and converted the SCS soil map for the subject
area into Arc-Info. The District will provide the consultant with a hardcopy plot of the
soil map, an Arc-Info coverage and with a DXF format file of the map for use in AutoCad
in the 1983 NAD Coordinate System. The consultant will determine the soil boundary
information from the general state soil map, that is missing on the District-provided soils.
The District shall be advised of any proposed changes and be provided a copy of the
modified DXF file. The soils boundaries will be loaded onto MKE's computer system and

Controc! FCD 93-C1l
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• broken into base sheets for exhibit drawing purposes.

5.1.2 Land Use Boundaries: The District has a digital land use classification which is currently
being reviewed for adoption by the member agencies of the Maricopa Association of
Governments. At least part of the study area is covered by this classification. The
consultant will be provided a hardcopy plot of the map. The consultant shall review the
plot and determine whether the classification is adequate for the purposes of this study. If
so, the District will provide an Arc-Info coverage and a DXF format file of the
classification in the 1983 NAD Coordinate System and it shall be used for this study. If
the consultant finds that the land use classification is not useful, the consultant may, with
the consent of the District, prepare a new classification study provided the stipulations of
Task 5.1.2.1 are adhered to. The defined land use maps will be broken into base sheets
for exhibit drawing purposes.

5.1.2.1 The consultant must use land classifications adopted by the District and the
Maricopa Association of Governments for all land use classification work done
under this contract. These classifications are different than those in the HIS
specification. A copy of the classification system will be provided to the
consultant.

•

•

5.2 J;>reliminary Sub-Basin Delineation: This task will include preliminary sub-basin
delineation, and tentative definition of time of concentration flow paths and routing paths.
Check plots will be made of the soil and land use maps and the sub-basin delineation, time
of concentration, and flood routing maps. Preliminary hand-drawn drawings are
acceptable. These check plots will be submitted to the District along with tentative BEC-l
parameter estimation calculations and sample parameter calculations. The watershed will
be delineated into drainage sub-basins using appropriate hydrologic judgement. The sub­
basins will be as homogeneous as possible using watershed area, watershed type (mountain
versus valley, developed versus undeveloped), and time of concentration as criteria. Sub­
basin break-downs will be done in sufficient detail to provide peak discharges at the
following locations:

1. The upstream and downstream ends of the washes for which floodplain delineation (Study
Washes) will be done.

2. At confluences of Study Washes and at confluences along Study Washes where a
significant change in peak discharge or a hydrologically significant flow split occurs.

3. Where Study Washes cross major collector or arterial sheets.

4. Where Study Washes enter roadway cross structures or other features where significant
diversion may occur.

5. At other locations, mutually agreed upon between the consultant and the District.

This proposal is based on a total of 80 sub-basins, with an average sub-basin size of 140 acres.

The selection of concentration points for the onsite area will also be governed by a practical
routing reach length. The average slope of washes in the study area ranges from 1% to 5%. It
is anticipated that a computation time interval (CTI) of I-minute will be used because time of

Conlr:let FCD 93-07
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• concentration values may be under la-minutes.

The number of hydrograph ordinates will be selected to allow for complete calculation of the
flood hydrograph without sacrificing resolution of the flood peak or total runoff volume.
Calculations and assumptions used in developing sub-basin and routing parameters will be
documented and made a part of the hydrology report.

5.3 Field Reconnaissance:
following:

A detailed field reconnaissance will be done to accomplish the

•

1.

2.

3.

4.

5.
';'il':'.

6.

7.

8.

Verify sub-basin delineations boundaries.

Verify time of concentration flow path locations.

Visually check surface soils for discrepancies with soils mapping.

Verify flow patterns in the urbanized area.

Determine actual land use for urbanized parcels.

Identify flow diversion locations caused by natural obstructions, drainage structures, flood
control structures, stoml drains or site grading.

Obtain field cross sections at natural hydraulic flow splits in the off-site study area.

Vegetation transects will be taken on the watershed at representative locations to establish
average vegetation cover densities.

•

9. The To data, routing reach data, and vegetation cover data will be summarized and
documented for input to the parameter estimation spreadsheets.

District personnel may accompany the consultant at any time during the field reconnaissance. A
regular coordination meeting will be dedicated to discuss the results of the field. reconnaissance.

5.4 Final Sub-Basin Delineation: The soils and land use maps, and the sub-basin delineation, time
of concentration, and flood routing maps will be revised to reflect the findings of the field
reconnaissance and to address District comments. The information will be digitized using
AutoCAD Version 12.0 using procedures to define each polyline and label each polygon that
will ensure a seamless translation of the final drawings into ARC-INFO format for only the
themes required in Task 3.6.3.1. The appropriate AutoCAD drawings will then be converted to
ARC-INFO. Adjustments to the AutoCAD drawings will be made to reflect changes necessary
for the ARC-INFO conversion. Time of concentration flow path lengths, reach route lengths,
and top and bottom elevations will be measured and tabulated.

5.5 Parameter Estimations: All of the parameter estimations will be placed in the fmal report
format A draft table of contents and final report outline will be developed. The parameters,
base HEC-l models, and the report outline will be submitted to the District for review and

Contract FCD 93-(17
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5.6

5.7

submittal to ADWR. The following parameters will be estimated under this task:

5.5.1 Soils: Green and Ampt values for each soil map unit in each sub-basin will be input to
the parameter spreadsheet, and composite values for each sub-basin calculated using the
areas calculated under Task 3.

5.5.2 Land Use: The percent impervious values for urban areas will be estimated for the
existing condition by assigning values to zoning classifications. The assumed values will
then be checked against actual values for each parcel using the aerial photography and
notes taken during the field reconnaissance. Adjustments will be made as appropriate.

5.5.3 Terrain Class: Mountain versus hillslope and desert terrain distinctions will be detennined
using soil characteristics.

5.5.4 Time of Concentration: Tc physical parameter data will be determined using the Design
Manual criteria and entered into a spreadsheet. The Green and Ampt values, RTIMP, sub­
basin areas, and Tc values will then be input to the MCUHP1 program and the base HEC-1
input data files created.

5.5.5 Channel Routing: The channel cross sections will be selected, reduced to 8-point
sections and then plotted. Average velocities will be estimated for each reach, and the
number of routing steps calculated. All routing parameters and HEC-1 input data will be
prepared and summarized.

5.5.6 Hydraulic Flow Splits: Stage versus discharge rating curves will be developed for the
hydraulic flow split locations. The curves will be plotted and flow split diversion tables
calculated. The structures at roadway crossings and drainage diversions will be analyzed
using HEC-2. All diversion data and substantiating calculations will be prepared and
summarized.

HEC-l Diagram: The schematic map from the HEC-1 computer model will be acceptable as
the HEC-1 diagram.

HEC-1 Computer Models: The District review comments received from the hydrology meeting
on parameter estimations will be addressed and the parameters adjusted appropriately. The base
IOO-year 6-hour and 24-hour HEC-l input files will be made into working models by the
addition of hydrograph routing, flow diversion, and combination control operations in accordance
with the routing diagram. Comments on logic, assumptions, and watershed identification will
also be added to the files. The models will then be run and debugged, and submitted to the
District for review. Comments will be discussed at the next coordination meeting.

5.7.1 IOO-Year Existing Condition Model: The IOO-year existing condition files for the 6-hour
and 24-hour storms will be created, run, and debugged.

•
5.7.2 HEC-1 Computer Model Calibration: The model results will be checked for

reasonableness. The results will be compared with statistical data for representative
washed and any available precipitation and flow gage data available for the study

Contract FCD 93-07
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watershed. Transmission losses will be added to the model as a part of the calibration
process. The HEC-l models will then be calibrated, if possible, and the reach route
parameters optimized until HEC-l calculated reach route travel times match the number of
routing steps input. The goal of this process will be to obtain the most realistic results.

TASK 6 - FLOODPLAIN AND FLOODWAY DELINEATION

6.1 Floodplain and floodway delineations must be obtained using the U.S. Army Corps of Engineers
HEC-2 Water Surface Profiles computer model, version 4.6.2, May 1991, and methodology
acceptable to FEMA. This model will simulate the effects of floodplain geomorphology, flow
changes, bridges, culverts, hydraulic roughness factors, effective flow limitations, split-flows, and
other considerations. The consultant will prepare the study using the guidelines established in
the March, 1993 edition of FEMA Document 37, Rood Insurance Study Guidelines and
Specification for Study Contractors (FEMA 37) and FIA Document 12, Appeals, Revisions, and
Amendments to Rood Insurance Maps, January 1990. Mapping check sections and HEC-2
check sections will be located and surveyed by the Rio Verde-North Consultant.

6.2 The delineation work shall meet requirements for floodplain and floodway delineations as
prescribed by the Arizona Department of Water Resources. The ADWR forms in State Standard
Attachment SSA-90-1 will be prepared.

6.3 The delineation study shall be based on the final results of the hydrologic study as directed by
the District.

6.4 Adjustments to the input parameters for obtaining the most realistic results is normal to the
scope. The consultant is to make adjustments to the HEC-2 model based on review of the
model results by the District, FEMA, and the Technical Evaluation Contractor.

6.5 The consultant will present available working maps and models of the 100-year floodplain and
floodway during the course of the hydraulic modeling analysis for review by the District at
progress and milestone meetings. Floodways are to be determined using equal conveyance
encroachment methods to start with, but only encroachment method 1 will be used in the final
analysis.

Contract FCD 93-07

10 of 18



•

•

•

6.6 The consultant must obtain District approval at each of the following steps:

a. Field reconnaissance report and estimation of Manning's "n" values.

b. Proposed location and alignment of the cross sections and channel centerline.

c. Floodplain (natural) delineation.

.
d. Floodway delineation using equal conveyance encroachment (Method 4).

e. Floodway delineation using encroachment method 1.

f. Final report.

6.7 Field Reconnaissance

6.7.1 The consultant will conduct a field reconnaissance of the full study reach. This will
include observation of channel and floodplain conditions for estimation of Manning's "n"
values; photographic documentation of floodplain characteristics; determination of channel
bank. stations; observation of possible overflow areas; inspection of levees or other flood
control structures; and measurement of bridge dimensions.

. -
District personnel may accompany the consultant at any time during the field
reconnaissance.

6.7.2 Mannings "n" values are to be determined using the methodology in the USGS report,
Estimated Manning's Rouglmess Coefficients for Stream Channels and Flood Plains in
Maricopa County, Arizona, April 1991. Copies of the report are available through the
District.

6.7.3 A draft report on the field reconnaissance will be submitted to the District for review and
approv:al prior to beginning the HEC-2 modeling. The report will present the
determination of channel and overbank "n" values using captioned color photographs or
color photocopies. The report will also discuss floodplain conditions affecting the
delineation, describe structures and obstructions, and provide color photos or photocopies
of major hydraulic structures. Photo locations, structures, and "n" values will be displayed
on reduced scale mapping and included in the report The final report will be included in
Section 4 of the Technical Data Notebook.

6.8 Cross Sections

6.8.1 The cross-section locations will be determined after District approval of the topographic
mapping developed under Task 3 and after District authorization to proceed with Phase II.
The location and alignment of cross sections and channel centerline will be submitted for
the District's review and approval prior to digitizing the cross section data. Cross section
stationing will be from left to right looking downstream with the thalweg as station
10,000. Cross sections will be spaced approximately every 500 feet, unless geographic or
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structural constraints dictate otherwise, and will extend the full width of the area inundated
by IOO-year flood waters. Identification of cross sections will be in river miles, increasing
upstream. The stationing will tie into the specified river mile of the existing FEMA
studies. Cross section orientation may need to be altered after running of HEC-2 model to
make sure that they are perpendicular to flow per FEMA criteria.

6.8.2 All cross sections will be plotted at an engineering scale using a pen, laser, or electrostatic
plotter. The cross section plots will show water surface profiles, ineffective flow areas,
"n" values, encroachments, channel stationing and other pertinent information. All plots
are to be accompanied by a legend. These plots are to be available at all reviews.

6.8.3 Cross section plots are limited to one plot at the following four stages of work: (a.) A plot
of digitized "OR" data and centerline (station 10,000) to be used to set bank stations
STCHL and STCHR. (b.) a plot of digitized "OR", STCHL, STCHR, centerline (station
10,000) to be used as a check of input data and for working sections during compilation of
the floodplain model; (c.) a plot of the cross section for the completed floodplain run
which shows the floodplain water surface elevation, ineffective flow areas, "n" factor, and
encroachments to be used as working sections for development of the floodway model; (d.)
a plot of the final floodway model cross sections which will show Type 1 encroachments
and encroached water surface, in addition to data covered in items (b.) and (c.). These
cross sections will be submitted as part of Section 4.7 of the Technical Data Notebook
generated under item (d.).

6.9 Bridges and culverts must be modeled in compliance with HEC-2 modeling requirements for the
selected routine. Where multiple bridges occur, each bridge will be modeled separately. The
HEC-2 modeling results for bridges, culverts, and other hydraulic structures must be checked by
using an independent method approved by the District to analyze these structures. Culverts
smaller than or equal to 36-inch round (or equivalent) will not be modeled, nor surveyed.

6.10 HEC-2 Models

•

6.10.1

6.10.2

6.10.3

Centract FCD 93-07

For floodplains identified as ponding areas, it is preferable to analyze the area by
using the HEC-2 model, which will provide the District with water surface
elevations. The HEC-2 computer models of the study reaches will be prepared for
the natural floodplain delineation.

Floodway Delineation - Method 4 Subcritical: The lOa-year floodway delineation
for subcritical reaches will be done using the working HEC-2 model from item 6.7.
The floodway limits will be sketched on the work maps and submitted to the District
for review and approval along with the HEC-2 model. The review comments will
be addressed, and incorporated into the model, and approval obtained from the
District to proceed with item 6.12.

Floodway Delineation - Method 1 Subcritical: The lOa-year floodway delineation
for subcritical reaches will be finalized using encroachment method 1 and by
visually examining and interpreting the results from item 6.10.2. The resultant
floodway limits will be drafted on the work maps and submitted to the District for
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review and approval, along with the HEC-2 model. The final floodway
encroachment will be as near the one foot maximum rise in elevation as possible.

6.11 Flood zones must be determined according to FEMA criteria and clearly labelled on the final
drawings.

6.12 An additional HEC-2 model, reflecting a supercritical flow regime, will be prepared for those
washes displaying supercritical flow conditions using the working HEC-2 model from Task
6.10.1. The HEC-2 input/output data and diskettes for the supercritical models will be submitted
under a separate cover from the final report as stated in Task 7.8.5.

6.13 The total area of the floodplain and floodway must be determined for each reach in square miles
and acres.

6.14 Work maps no larger than 11" x 17" for the study area must be included in the TDN Section 4
of the final report along with the flood profile maps.

6.15 The consultant will submit delineation maps, hydraulics report, and HEC-2 model through the
District for review by FEMA, the Technical Evaluation Contractor (TEC), and any other
governmental agency reviewers as outlined in Task 7 - Deliverables. The consultant will
respond to questions by the reviewers and make modifications to the delineation maps,
hydraulics report, and HEC-2 model as required.

COOtr:let FCD 93-07
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TASK 7 - DELIVERABLES

7.1 Preliminary Hydrology Report: The preliminary hydrology report will be prepared using the
State Standard Attachment SSA-90-1, Instructions for Organizing and Submitting Technical
Documentation for Flood Studies. The report will contain the following information, as a
minimum:

1. Scope of the study.

2. Description of the watershed.

3. Previous studies and reports.

4. Methodology.

5. Assumptions.

6. Results.

7. Comparison of the results with other studies and/or stream gages.

8. Conclusion.

9. List of references and agencies contacted.

Tables and Figures for the main text:

1. Location map (maximum size 11" x 17") at the appropriate scale.

2. Table showing the flow peaks and volumes at critical concentration points for different
rainfall events.

3. Table showing the critical peaks and volumes for major concentrations points as compared
to previous studies (where available).

4. Table(s) showing the major parameters for all sub-basins (slope. area, rainfall loss
calculations, friction, total rainfall, time of concentration or lag, major structures, etc.).

Table and Figures for the appendices:

1. Topographic base map(s) showing the sub-basins, routing reaches, Tc flow paths or lag
flow paths, major man-made structures, and references (Le. street names, Township,
Range, Section, etc.) at scales of 1 inch = 400, 1000, and 2000 feet These map scales are
approximate and may be revised.

2. Soils map(s) at the same scale as the base map.

Contract FCD 93-07
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3. Land use map(s) at the same scale as above.

4. Schematic map for the HEC-l models as available from the computer model itself.

5. Pertinent data on all the structures in the watershed (such as spillway elevation, rating
curves, etc.).

6. One set of study maps (Le. sub-basin boundary maps, flow path maps, soils maps, land use
maps) to be folded and delivered under separate cover.

One copy of the report and the HEC-l input files on diskette will be submitted for review.

7.2 HEC-l District Review

7.3 HEC-l Review Revisions

7.4 Final Hydrology Report: The review comments will be addressed and the [mal report prepared.
The submittal will be under Task 7.8.

7.5 Preliminary Hydraulics Report to conform to Section 4 of the Technical Data Notebook (TDN)
in accordance with ADWR State StandardAttachment SSA-90-1.

One (1) copy of the report and HEC-2 input files on diskette will be submitted for review.

Conlr~cl FCD 93-cn
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• 7.6 HEC-2 District Review

7.7 Final Hydraulics Report: The review comments will be addressed and the final report prepared.
The submittal will be under Task 7.8.

7.8 FEMA Submittal: The consultant will submit the following items to the District for review by
FEMA and any other appropriate governmental agency. All of the following products are
considered deliverables for the FEMA submittal:

7.8.1 Original Affidavits of Publication

7.8.2 Two (2) complete sets of blueline topographic base maps with the floodplainlfloodway
delineations shown. Hand drawn work maps are acceptable for submittal. All drawings
will be signed and sealed by persons of appropriate professional registration(s). Each
registrant will provide a specific statement as to what service they performed.

7.8.3 Two (2) complete copies of the Final Report, including HEC-l and HEC-2 input/output
files on diskettes, as outlined below. The Final Report will be issued in two (2) volumes,
Final Hydrology Report (Task 7.8.3.1) and Final Hydraulics Report (Task 7.8.3.2). The
Final Report will reflect all work performed under Phase I and Phase II of this contract.

i. Title Page
ii. Table of Contents
iii. Narrative Introduction

• I. Area Studied

II. Engineering Methods

III. Floodplain Management Applications

IV. Community Rating Summary

V. Other Studies

VI. Location of Data

VII. Bibliography

VIII. Technical Data Notebook (TDN) in accordance with ADWR State Standard
Attachment SSA-90-1.

7.8.4 Two (2) sets of completed FEMA forms, as specified in Task 1.9 will be submitted in
a notebook separate from the Final Report.

•
7.8.5 Two (2) sets of complete HEC-2 input/output data. with files on computer diskette,

and a short report for the supercritical profiles.

7.8.6 Three (3) sets of complete survey notes will be submitted in a notebook separate from
the Final Report.

CcrUI:lCl FCD 93-<T7
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• 7.9 Final Submittal: The following products are considered deliverables for the final submittal to
the District after FEMA approval is issued:

7.9.1 One (1) complete set of non-erasable topographic mylars. Sheets shall be 24" X 36"
in size and numbered to correspond to the delineation maps. The scale shall be 1 inch
= 200 feet with a contour interval of 2 feet for all mapping with the exception of
section line roads which will have a contour interval of 1 foot. These maps shall be
supplied by the Rio Verde North consultant.

7.9.2 One (1) complete sets of mylars and four (4) complete sets of sealed blueline
topographic base maps with the floodplain/floodway delineations shown. All drawings
will be signed and sealed by persons of appropriate professional registration(s). Each
registrant will provide a specific statement as to what service they performed.

7.9.3 One (1) complete set of transparent overlays of photo-mylars. Sheet size, numbering,
and layout shall correspond to the delineation work maps. These mylars are to be
supplied by the Rio Verde-North Consultant.

7.9.4 Digitized topographic data and floodplain/floodway boundaries in conformance with
the District's HIS Specifications.

•

•

7.9.5

Contract FCD 93-a7

Four (4) complete copies of the Final Report including HEC-l and HEC-2 input/output
files on diskettes. The format of the report shall follow the outline specified in Task
7.8.3. This submittal of the Final Report shall include any correspondence and/or
meeting minutes with the reviewing agencies and shall reflect any revisions required
by those reviewing agencies. Revisions may include, but are not limited to,
modifications to the delineation maps, the HEC-l model, the HEC-2 model, and/or the
Final Report
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PHASE II: HYDRAULICS FOR ADDITIONAL DELINEATION

No work will proceed under Pllase II witllout written autllorization from tile District.

Phase II work will begin upon finalization of the hydrologic analysis. The District will coordinate
with the consultant to identify those additional washes to be delineated under Phase II.

Phase II work will consist of those items listed under Task 6 - Floodplain and Floodway Delineation
for Phase I. The appropriate deliverables as determined by Task 6 and identified in Task 7 ­
Deliverables will be included in the Final Report. The Final Report will be inclusive of all work
completed under both Phase I and Phase II of this project.

COOlI3et FCD 93-07
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MK:£~ McLaughlin Kmetty Engineers, Ltd.
"'~::~. 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

July 28, 1994

Ms. Cathy Regester
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Re: Rio Verde (South) Flood Delineation Study
Contract No. FCD 93-07
MKE Job No. 89-407.003

CEZA E. KMETTY
RONALIlC t>lcLAUGHLl:\
HALFOllD E. ERICKSO:\

WILLIAM R. KE!\'DALL
HALPH L. TORE!\

TERRENCE 1'. KENYO:\
I{]CHAltD E. McLAlHiHLI:\

•

•

Dear Ms. Regester:

Enclosed is our Change Order request for $6,550.00 to perform additional mapping for the Rio
Verde South project. The present mapping was flown in December, 1993. Since that time, the
developer of the Tonto Verde subdivision has channelized portions of Wash 10 and Wash 11
within the floodplain mapping area. This area must be remapped for the floodplain to match
existing conditions, and for the floodplain to match the contours. In addition to the cost
associated with remapping, we are requesting an additional 90 days time extension. This is to
cover the initial delay in receipt of aerial mapping, and for the time it will take to obtain the
remapping data. This could be reduced to 60 days with prompt change order request processing.

Approximately 1.25 river miles have been channelized and affect Phase I of the Rio Verde South
project. The affected areas are Wash 10 from Forest Road upstream to the golf course, and Wash
11 from Forest Road upstream to 900 feet West of the R6EjR7E boundary. The affected area
appears on Sheets 5 of 8 and 7 of 8 of the aerial mapping. The enclosed costs include time spent
to date attempting to utilize the Brooks- Hersey mapping, resetting panel points, and new aerial
strip mapping along the washes. Cost proposals from our subconsultants are being sent with this
letter. You have directed us to forego revising the hydrologic maps since any changes as a result
of the new contours are likely to be small in nature. The HEC-l routing path in the newly
channelized areas has been smoothed out. We will delay the aerial map GIS translation until the
new mapping is received. The cost of new semi-rectified photo sheets is not included with this
change order.

A concrete diversion structure has been constructed in Section 36 within Rio Verde South Phase
II and appears on Sheet 8 of 8. The disposition of the floodplain mapping at this diversion
structure will be deferred until Phase II Scope of Work discussions. At this time, it is anticipated
to use field survey methods to incorporate the diversion structure into the HEC-2 floodplain
model. The HEC-l hydrology model does acknowledge the effect of the diversion structure. The
structure would not be incorporated into the computerized aerial mapping and therefore would
not appear in the ARC-INFO GIS mapping. Please contact me if this is not your understanding.
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This matter must be decided now because the GIS translation of the mapping will probably be
completed prior to Phase II.

Please advise me if additional information is needed. Please call me or Frank Brown if you have
questions. It is a pleasure doing business with you and we look forward to getting this project
back on track.

Very truly yours,

McLAUGHLIN KMErrY ENGINEERS, Ltd.

~~~£i ~o Kmetty. p.E
ice President
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FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durango Street • Phoenix, Arizona 85009

Telephone (602) 506-1501
Fax (601) 506-4601

TT (602) 506-5859

BOARD OF DIRECTORS
Betsey Bayless

John 1. Katsenes
Ed King

Tom Rawles
Mary Rose Garrido Wilcox

Dear Mr. Kmetty:

Contract FCD 93-07, Rio Verde (South) Flood Delineation Study
Change Order No. 1

•

•

AUG 1 8 19Qj
Mr. Geza E. Kmetty
Vice President
McLaughlin Kmetty Engineers, Ltd.
3501 North 16th Street
Phoenix, Arizona 85016-6419

SUBJECT:

Enclosed for your file is change order no. 1.
please contact Cathy Register at 506-1501 .

..'~ /.' ~
Sincerely, / I / ../ / ,/
l'-/1~4~dJ~~/;/

l Leanna Cumberland
"-'Chief, Contracting Branch

y'

Enclosure (1)

If you have any questions,



FLOOD CONTROL DISTRICT
of

Maricopa County

21:J01 \Nest Durango Street It Phoenix. Arizona 1:J5009
Telephone (6021 506-1501

Fax (602) 506-4601
TT (6021 506-5859

BOARD OF DIRECTORS
Betsey Bayl ess

Ed King
Tom RJwles
Don StJpley

Mary Rose Garrido Wilcox
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RECEIVED FEB1 6 1995
February 14, 1995

Mr. Frank E. Brown, P.E.
McLaughlin Kmetty Engineers, Ltd.
3501 N 16th Street
Phoenix, Arizona 85016-6419

SUBJECT: Rio Verde South Floodplain Delineation Study
FCD #93-07
Phase II

Dear Mr. Brown:

Upon reviewing the results of the preliminary final hydrology, we have decided to delineate approximately 2.0
miles of floodplains under Phase II of this contract. The washes to be delineated are shown on topographic map
sheets 6, 7, and 8 of 8. Please review the Phase II reach lengths and determine the actual miles proposed under
Phase II. Upon verification of this mileage, I will prepare a written authorization to proceed.

I have attached some examples of small, end-of-section, breakouts which occurred on the Powerlinerrank and
Star Washes floodplain delineation studies as we discussed. In addition, I have attached a page from the Star
Wash Study which addresses the issue of coincidental/non-coincidental flows.

An updated (October 1994) copy of the FEMA forms is enclosed for your use. I would prefer to use these new
forms for the FEMA submittal. If you feel that these forms are beyond your scope, please contact me so that we
may discuss this matter in more detail.

If you have any questions or require additional information, please feel free to call me at (602) 506-1501.

Sincerely,

Cl . J). l 'J' ~n ~-t--,£{Ylt'UrtL. L. ' t· ~j..J:j;.,----,

Cath,rin, W. Regoste, 1
Hydrologist

Enclosures

PhaseIlANWP CWR 02114/95
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• 3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 FAX (602) 248-7851

February 22, 1995

......
Ms. Cathy Regester
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

GEZA E. KME1-:",
RONALD C McLAUGHLI:
HALFORD E. ERICKSC:

WILLIAM R. KENDAL
RALPH L. TORE:

TERRENCE P. KENYO:
RICHARD E. McLAUGHU:

SUBJECf: Rio Verde South Floodplain Delineation Study
FCD #93-07
Phase II Study Limits

Dear Ms. Regester:

We have reviewed topographic map sheets 6, 7 and 8 showing the Phase II study Washes. The
study wash lengths were measured to be 2.015 miles. Two different measurement methods were
utilized, one directly from the computer model and the other using a map wheel (hand calculations
enclosed).

• According to our final Scope of Work, the Phase II contract amount would be $3,700 fixed cost plus
$4,000 per mile, for a Phase II total cost of $11,760. Please prepare written authorization for
McLaughlin Kmetty Engineers to proceed with this work.

One of the Phase II study washes is unnamed. Since it lies directly north of Wash 11, we propose
to name it Wash 12. Such a naming scheme would be consistent with the study area. Are you
aware of any locally-used name for this wash? If not, please authorize us to use "Wash 12" as the
official wash name.

Very truly yours,

McLAUGHLIN KMETIY ENGINEERS, Ltd.

Frank Edward Brown, P.E.
Project Engineer

c: Geza Krnetty, MKE

•
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FLOOD CONTROL DISTRICT
of
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BO\RD OF DIRECTORS
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Ed Kin"
~

Tom Rawles
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January 23, 1995

Geza E. Kmetty, P.E.
McLaughlin Kmetty Engineers, Ltd.
3501 N. 16th Street
Phoenix, Arizona 85016-6419

SUBJECT: Rio Verde South Floodplain Delineation Study
FCD #93-07
Phase IT

Dear Mr. Kmetty:

This letter serves as written authorization to proceed on Phase II of the subject contract which was
approved by the Board of Directors on December 8, 1993. Phase IT will consist of floodplain and
floodway delineation for 2.015 miles of wash length as identified on topographic map sheets 6, 7, and
8 previously transmitted to Mr. Frank E. Brown, P.E. of your office. As specified in the contract,
Phase II will be paid as a one-time mobilization cost of $3700.00 plus $4000.00 per mile of
delineation. Therefore, the final cost to perform the work under Phase II shall not exceed $11,760.

In addition, Mr. Brown has raised a question regarding the naming of the unnamed Phase IT wash to
the north of Wash 11. I am not aware of any locally-used names for this wash and agree that using
Wash 12 would be consistent with the study area. Therefore, please refer to this wash as Wash 12 on
the delineation maps and in the Technical Data Notebook. This will not be truly an official wash
name unless submitted to and approved by the U.S. Board on Geographic Names. However, I do not
foresee any problems with FEMA regarding its use.

If you have any questions or require additional information, please feel free to call me at
(602) 506-1501.

Sincerely,

C~~l() ~/
Catherine W. Regester . ~ - -

Hydrologist
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SECTION 2: MAPPING AND SURVEY INFORMATION

2.1 Description of Mapping

The base mapping for the floodplain analysis was prepared by Aerial Mapping Company, Inc.

(AMC) in 1994 under a subcontract with the Rio Verde North Study Contractor, Burgess & Niple,

Inc. Horizontal and vertical control was done by Burgess & Niple. The initial aerial photography

date was 22 December 1993, with an aerial mapping update on 22 August 1994 for a portion of

Sheets 5 and 7. The AMC project number is 93168. The coordinate grid system is based upon the

North American Datum (NAD) of 1983 Arizona State Plane Coordinate System. Elevations are

based upon National Geodetic Vertical Datum (NGVD) of 1929.

The base maps cover the following areas:

T4N R6E: Portions of Sections 1 and 2

T4N R7E: Section 6 and portions of Sections 5, 7 and 8

T5N R6E: Section 6 and portions of Sections 25 and 35

TSN R7E: Section 31 and portions of Sections 29, 30 and 32

Full size folded copies of the floodplain maps are contained at the rear of Book 1 of 2 and reduced

copies are provided in Appendix I (Book 2 of 2).

A description of the elevation reference marks (ERM's) supplied by Burgess & Niple, and applicable

to this study are contained in Appendix A. Supplemental survey data consisting of field surveys at

culverts, bridges, hydraulic structures and some cross sectional data was obtained by Alcocer Land

Surveyors (ALS) on behalf of the Rio Verde South Study Contractor. Copies of the supplemental

survey data are located in Appendix B. For additional survey data used in this study, refer to the

Rio Verde North Floodplain Delineation Study Technical Data Notebook, Hydrology prepared by

Burgess and Niple (Reference 3, Section 6.5).
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SECTION 3: HYDROLOGIC ANALYSIS

Refer to the separately bound "Rio Verde South Floodplain Delineation Study, Technical Data

Notebook, Hydrology". The next two pages are a photocopy of each cover sheet for ease of

reference. Table 3-1 (following) contains a summary of the peak discharge rates at all hydrologic

concentration points within the study washes. There are many flow diversions within the watershed.

The drainage areas tabulated in Table 3-1 do not consider the additional area associated with the

flow diversions, but are simply the sum of subbasin areas directly above the hydrologic

concentration point. These drainage area values differ from the HEC-1 Hydrology model since

HEC-1 includes contributing areas from upstream flow splits or diversions.

H:\P\89407003\WP\TDN·Rpt.FEB



• TABLE 3-1
SUl\f!\IARY OF DISCHARGES

FLOODING SOURCE AND LOCATION HYDROLOGIC
CONCENTRATION POINT

DRAINAGE AREA·
(S. M.)

IOO-YEAR
(cfs)

At confluence with Verde River
Near Indian Reservation Boundarv at River Mile 0.265
At Forest Road near McDowell Mountain Road
At Forest Road above White Wing Drive
About 0.1 mile above Danny Lane
At Vado Court

C570
C569
C568
C567
C566
C565

3.25
2.91
2.81
2.70
2.36
2.28

1140
1010
1010
960
760
660

•

Above confluence with Wash 11
Above Forest Road near Mountainaire Drive
At Avenida Del Ray
About 0.23 miles above Avenida Del Ray

At confluence with Verde River
After confluence with Wash 10
Above confluence with Wash 10
At Forest Road
About 0.2 mile above R6EIR7E Boundary
At 176th Street
About 550 feet west of 176th Street

C545R
C543
C542
C540

C546
C545

C545L
C536
C575
C574
C535

2.66 1910 **
2.48 1890 **
2.24 1430
2.12 1420

9.54 2100 **
9.23 2010 ••
6.57 740
6.52 740
6.37 740

approx 6.09 720
6.09 940

1110
1060
1010
750
730 (Approximated)

2.91
2.79
2.61
2.24

approx 1.94

C523
C576
C520
C512

After C511

At confluence with Verde River
Approximately 0.26 miles west of confluence with Verde River
Approximately 0.45 miles west of confluence with Verde River
Approximately 0.23 miles east of Forest Rd.
At Forest Rd.

• Drainage area reported is total subbasin area directly above the hydrologic concentration point.
These values differ from the HEC-l hydrology model, since HEC-l includes contributing areas from upstream flow splits or diversions.

** Maximum flow, with or without Section 36 Levee, whichever produces maximum flow.
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