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Skunk Creek Floodplain Delineation Study - Hydrology Report

3.0 INTRODUCTION

Montgomery Watson, in association with Hoskin Engineering Consultants, has been retained by the
Flood Control District of Maricopa County (District) to prepare a re-delineation of the Skunk Creek
floodplain from the Central Arizona Project (CAP) canal upstream a distance of approximately 13.1
river miles. The study effort includes Data Collection, Hydrology, Hydraulic Analysis, and
Floodplain Delineation tasks.

3.0.1 Purpose of Study

This Hydrology Report describes the hydrologic analysis performed for the Skunk Creek Floodplain
Delineation Study. The report has been prepared to meet the requirements of Task 5.11 of Phase 1
of the contract Scope of Work. The purpose of the hydrologic analyses was to determine peak 100-
year discharges using current hydrologic methods adopted by the District for use in the floodplain
delineation portion of the study. These discharges were compared to those for the original Skunk
Creek Flood Insurance Study (FIS) and to discharges developed by regional methods.

3.0.2 Description of the Watershed

The hydrologic study area includes all of the Skunk Creek watershed tributary to the CAP Aqueduct.
The Skunk Creek watershed is located in northern Maricopa County, Arizona, north of the
metropolitan Phoenix area. The watershed is bounded by the CAP Aqueduct (south), New River
Mountains (north), Daisy Mountain (west), and Apache Peak (east).

Within the watershed, development is light, although development pressures have increased in recent
years. There are significant drainage facilities, including bridge crossings at New River Road and
Carefree Highway and several dip road crossings. In the upper portions of the watershed, the terrain
1s mountainous, with steep slopes and sparse vegetation. In the lower portions of the watershed,
vegetation is consistent with desert rangeland.

The total drainage area at the CAP Aqueduct is 63.5 square miles. The Skunk Creek watershed
includes four subwatersheds: the main Skunk Creek drainage basin, the Cline Creek drainage basin
(16.1 square miles at the confluence with Skunk Creek), the Rodger Creek drainage basin (5.1 square
miles at the confluence with Skunk Creek), and the Union Hills drainage basin (13.2 square miles at
the CAP Aqueduct and confluence with Skunk Creek). These are shown in Figure 1.

3.0.3 Climatic Conditions

The climate in central Arizona is typical of the arid southwest, producing intense summer storms
which can cause flash flooding. Winter storms are typically less intense but of longer duration,
resulting in riverine flooding conditions.

3.0.4. Previous Studies

Several previous studies of Skunk Creek flood hydrology have been performed in and near the study
area. These are briefly summarized below.

The U.S. Army Corps of Engineers originally developed hydrology and hydraulics for the Skunk
Creek watershed as part of its early approximate studies (1975) leading up to the construction of
Adobe Dam. The peak 100-year discharge at the CAP Aqueduct from this study was 35,000 cfs.

MONTGOMERY WATSON Page 3-1
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Skunk Creek Floodplain Delineation Study - Hydrology Report

Floodplain delineations for the original (effective) Skunk Creek FIS was performed by Harris Toups
in 1978. Selected 100-year discharges from the FIS are:

At New River Road 7,200 cfs
Below Rodger Creek Confluence 28,100 cfs
At Carefree Highway 31,400 cfs
At CAP Aqueduct 35,000 cfs

Bridges constructed subsequent to the effective FIS at Carefree Highway and New River Road used
these discharges for design purposes.

Floodplain delineation studies were performed for Cline Creek and Rodger Creek by Baker
Engineers for the District in 1989. Hydrology for these watercourses was developed using HEC-1
simulations. Peak 100-year discharges at the Skunk Creek confluence for these tributaries are
16,700 cfs for Cline Creek and 6,200 cfs for Rodger Creek.

A floodplain delineation study for Skunk Creek downstream of the CAP Aqueduct was prepared by
Coe and Van Loo for the District in 1990. This study used the adopted 100-year discharge from the
original FIS of 35,000 cfs at the CAP Aqueduct.

3.0.5 Conclusions

Results of the HEC-1 modeling for the Skurk Creek Floodplain Delineation Study project area have
yielded 100-year peak discharges as follows:

Upstream Study Limit 4,900 cfs

At New River Road 7,800 cfs

Upstream of Cline Creek 11,800 cfs

Upstream of Rodger Creek 24,400 cfs

Downstream of Rodger Creek 27,300 cfs N\ \}

At Carefree Highway 27,300 cfs _&y \Q\\}/

At CAP Aqueduct 26,700 cfs EN &&Qw
(R

Between the upstream study limit and the Rodger Creek confluence, these flows agree reasonably
well with hydrology currently adopted for this area by the District. In this reach either the new or the
old hydrology could be adopted by the District for the Skunk Creek Floodplain Delineation Study
with little impact on previous or future planning or design projects.

From Carefree Highway to the downstream study limit at the CAP Aqueduct, the new hydrology
generates significantly lower 100-year discharges than the currently adopted hydrology. At the CAP
Aqueduct, the modeled flow of 26,700 cfs is 25 percent lower than the FEMA regulatory flow of
35,000 cfs.

District staff and Montgomery Watson considered which hydrologic results to adopt for the
floodplain delineation study. Discussions were based on a number of factors, including:

e Use of the new hydrology would result in a smaller mapped floodplain, which could benefit
existing residents and future development in the Skunk Creek floodplain.

« Use of the currently adopted hydrology would be consistent with hydrology used for design
of flood control structures recently constructed on Skunk Creek.

» The new hydrology is consistent with a regional flood-frequency analysis but underestimates
the 100-year discharge computed using records from the stream gauge at Interstate 17.

MONTGOMERY WATSON Page 3-2



Table 1

Subbasin Data
Precipitation Data Unit Hydrograph Data Green-Ampt Loss Parameters
Area Point Precipitation (in) L Lca High Low Slope Lag XKSAT PSIF DTHETA RTIMP
Subarea | (sqmi) | P2,6 | P2,24 | P100,6 | P100,24 |S-graph| (mi) (mi) Elev Elev | (ft/mi) Kn (hr)
S-1 2.08 1.6 22 3.5 4.9 MTN 2.481 0.928 | 3640 2312 535 0.040 0.40  [See DDMS output
S-2 1.17 1.6 22 3.5 49 MTN 2.223 1.087 | 3040 2187 384 0.036 0.39
S-3 1.03 1.6 2.2 3.5 49 MTN 2.273 1.083 | 2940 2188 331 0.035 0.40
S-4 0.97 1.6 22 3.5 49 MTN 2314 1.098 | 3640 2280 588 0.040 0.41
S-S5 1.85 1.6 22 3.5 49 MTN 2.913 1.769 | 4080 2280 618 0.043 0.56
S-6 0.94 1.5 2.1 3.5 4.8 D/R 2.383 1.121 | 2473 2110 152 0.034 0.45
S-7 0.68 1.5 2.1 3.5 4.8 D/R 2.140 1.250 | 2380 2088 136 0.031 0.42
S-8 1.12 1.5 2.1 35 4.8 D/R 1.939 1.013 | 2490 2088 207 0.034 0.39
S-9 1.02 1.5 2.1 3.5 4.8 MTN 2.311 0.913 | 2960 2200 329 0.044 0.46
S-10 1.80 1.5 2:1 3.5 4.8 D/R 2.697 1.239 | 2473 2050 157 0.032 0.47
S-11 0.92 1.5 2.1 35 4.8 MTN 2.705 1.280 | 3415 2232 437 0.037 0.44
S-12 0.91 1.5 2.1 3.5 4.7 DR 2.761 1.299 | 2370 2030 123 0.031 0.48
S-13 1.27 1.5 1.9 3:5 4.7 MIN 2.667 1.163 | 3160 2025 426 0.035 0.41
S-14 0.83 1.5 1.9 3.5 4.7 MTN 1.761 1.019 | 3160 1980 670 0.036 0.31
S-15 0.99 1.5 1.9 35 4.7 D/R 1.973 1.049 | 2400 1931 238 0.035 0.39
S-16 1.32 1.5 1.9 35 4.6 MTN 1.856 0.890 | 2520 1900 334 0.033 0.32
S-17 1.03 1.5 1.9 3.5 4.6 D/R 2.466 1.053 | 2200 1864 136 0.038 0.51
S-18 1.71 1.4 19 33 4.5 D/R 2.417 1.098 | 1940 1796 60 0.030 0.48
S-19 0.77 14 1.9 33 4.4 D/R 1.492 0.674 | 1900 1786 76 0.031 0.32
S-20 1.28 1.4 1.9 3.3 4.4 DR 2.383 0.955 | 1863 1760 43 0.030 0.48
S-21 2.22 14 1.9 3.3 4.4 D/R 3.708 1.648 | 1960 1750 57 0.026 0.58
S-22 1.47 14 1.8 33 4.4 MTN 2.269 1.140 | 2300 1670 278 0.032 0.38
S-23 1.72 13 1.7 33 4.1 D/R 4.602 2.061 | 1720 1518 44 0.026 0.70
S-24 0.64 13 1.6 8:3 4.1 DR 1.367 0.746 | 1522 1470 38 0.026 0.31
U-1 2.53 14 1.8 3.34 4.19 MTN 2.619 1.667 | 1800 1610 73 0.030 0.56
U-2 1.60 14 1.8 3.34 4.19 MTN 2.746 1.705 | 1770 1610 58 0.031 0.62
U-3 0.84 14 1.8 3.34 4.19 MTN 2.083 1.307 | 1800 1610 91 0.034 0.50
U4 2.80 14 1.8 3.34 4.19 MTN 2.074 1.193 | 1850 1570 135 0.036 0.48
U-5 3.25 14 1.8 3.34 4.19 D/R 3.335 1.856 | 2100 1555 163 0.032 0.59
U-6 0.70 14 1.8 3.34 4.19 MTN 1.413 0.795 | 1980 1535 315 0.041 0.34
U-7 1.47 1.4 1.8 3.34 4.19 D/R 3.335 1.818 | 1680 1515 49 0.025 0.57
Notes:

1. S-graphs: MTN = Phoenix Mountain; D/R = Desert/Rangeland
2. Pm,n - point precipitation with recurrence interval of m years and duration of n hours
3. Weighted Kn values are calculated in Table 2. DDMS rounds Kn to nearest hundredth.




Table 2
Calculation of Weighted Kn Values

Percent Percent Percent | Weighted
Subarea Kn Length Kn Length Kn Length Kn
S-1 0.05 30 0.04 30 0.033 40 0.040
S-2 0.045 25 0.033 75 0.036
S-3 0.045 20 0.033 80 0.035
S-4 0.05 30 0.04 30 0.033 40 0.040
S-5 0.05 40 0.04 40 0.033 20 0.043
S-6 0.04 20 0.033 60 0.03 20 0.034
S-7 0.033 20 0.03 80 0.031
S-8 0.04 20 0.033 80 0.034
S-9 0.045 70 0.04 30 0.044
S-10 0.033 70 0.03 30 0.032
S-11 0.045 30 0.033 70 0.037
S-12 0.033 25 0.03 75 0.031
S-13 0.045 25 0.033 40 0.03 35 0.035
S-14 0.045 30 0.033 40 0.03 30 0.036
S-15 0.045 20 0.033 60 0.03 20 0.035
S-16 0.04 33 0.03 67 0.033
S-17 0.045 25 0.04 25 0.033 50 0.038
S-18 0.03 100 0.030
S-19 0.033 20 0.03 80 0.031
S-20 0.03 100 0.030
S-21 0.03 20 0.025 80 0.026
S-22 0.045 35 0.025 65 0.032
S-23 0.03 10 0.025 90 0.026
S-24 0.03 20 0.025 80 0.026
U-1 0.03 100 0.030
U-2 0.04 10 0.03 90 0.031
U-3 0.045 25 0.03 75 0.034
U-4 0.05 30 0.03 70 0.036
U-5 0.045 25 0.03 45 0.025 30 0.032
U-6 0.05 55 0.03 45 0.041
U-7 0.025 100 0.025
Notes:

1. DDMS rounds Kn to nearest hundredth.




Table 3

Basic Soils Data
Soil Area Soil Area Soil Area Soil Area Soil Area Soil Area
Subarea  Type (sqmi) | Subarea  Type (sqmi) | Subarea  Type (sqmi) | Subarea  Type (sqmf) | Subarea  Type (sqmi) | Subarea  Type (sq mi)
S-1 8 0.053 S-2 72 0.265 S-3 41 0.224 S-4 66 0.017 S-5 95 0.004 S-6 110 0.069
72 1.031 96 0.046 95 0.043 95 0.02 8 0.005 13 0.109
96 0.021 40 0.309 66 0.62 40 0.933 41 0.005 10 0.111
40 0.811 8 0.055 72 0.107 |Total 0.97 40 1.836 12 0.138
93 0.002 93 0.014 96 0.022 check total 1.85 96 0.013
104 0.027 66 0.08 68 0.007 |Total E.S. land 0.933 95 0.052
41 0.135 41 0.121 12 0.007 |Dist'n of F.S. land: Total F.S. land 1.836 8 0.019
95 0.076 Soil  %of Total Area |Distnof F.S. land: 41 0.206
Total 2.08 26 0.142 |Total 1.03 40 100 0.933 Soil  %of Total Area 66 0.17
68 0.018 40 100 1.836 98 0.036
Total F.S. land 0.726 110 0.026 |Total F.S. land 0.203 3 0.013
Dist'n of F.S. land: 10 0.012 [Dist'n of F.S. land: Total 0.936
Soil % of Total Area 13 0.009 Soil  %of Total Area Total F.S. land 0.012
40 50 0.363 12 0.001 41 40 0.081 Dist'n of E.S. land:
72 50 0.363 72 30 0.061 Soil % of Total  Area
Total 1.174 66 30 0.061 66 100 0.012
Soil Area Soil Area Soil Area Soil Area Soil Area Soil Area
Subarea  Type (sqmi) | Subarea  Type (sqmi) | Subarea  Type (sqmi) | Subarea  Type (sqmi) | Subarea  Type (sqmi) | Subarea  Type (sq mi)
S-7 26 0.042 S-8 52 0.014 S-9 95 0.009 S-10 66 0.73 S-11 40 0.92 S-12 95 0.425
49 0.023 45 0.309 66 0.027 95 0.278 66 0.383
110 0.175 22 0.027 40 0.985 41 0.096 |Total F.S. land 0.92 26 0.076
52 0.112 109 0.705 |Total 1.021 110 0.04 |Distn of F.S. land: 52 0.002
13 0.088 98 0.006 98 0.024 Soil % of Total Area 68 0.02
98 0.099 3 0.06 |Total F.S. land 0.985 13 0.09 40 100 0.92 3 0.004
22 0.082 |[Total 1.121 |Distn of F.S. land: 3 0.155
3 0.02 Soil % of Total  Area 120 0.093 Total 0.91
45 0.04 40 100 0.985 93 0.159
Total 0.681 96 0.049 Total F.S. land 0.522
6 0.033 Dist'n of F.S. land:
109 0.054 Soil % of Total  Area
Total 1.801 95 50 0.261
66 50 0.261
Total F.S. land 0.201
Dist'n of F.S. land:
Soil  %of Total Area
66 80 0.161
93 20 0.04




Table 3 (Continued)

Basic Soils Data
Soil Area Soil Area Soil Area Soil Area Soil Area Soil Area
Subarea  Type (sqmi) | Subarea  Type (sqmi) | Subarea  Type (sqmi) | Subarea  Type (sqmi) | Subarea  Type (sqmi) | Subarea  Type (sq mi)
S-13 109 0.66 S-14 109 0.392 S-15 13 0.017 S-16 110 0.1 S-17 110 0.325 S-18 12 0.719
98 0.06 44 0.232 44 0.089 13 0.16 68 0.024 112 0.338
44 0.234 68 0.051 68 0.1 52 0.015 72 0.264 110 0.022
110 0.126 52 0.032 12 0.058 3 0.258 12 0.114 44 0.067
68 0.075 26 0.02 52 0.252 44 0.168 13 0.02 98 0.116
3 0.054 13 0.02 72 0.299 109 0.386 98 0.105 113 0.125
13 0.019 3 0.086 110 0.164 68 0.088 44 0.158 22 0.326
66 0.033  [Total 0.833 98 0.008 12 0.044 112 0.023 |Total 1.713
52 0.009 Total 0.987 98 0.099 |Total 1.033
96 0.001 Total 1.318
Total 1.271
Soil Area Soil Area Soil Area “Soil Area Soil Area Soil Area
Subarea  Type (sqmi) | Subarea Type (sqmi) | Subarea Type (sqmi) | Subarea Type (sqmi) | Subarea _ Type (sqmi) | Subarea  Type (sq mi)
S-20 12 0.293 S-19 112 0.155 S-21 44 0.028 S-22 44 0.12 S-23 12 1.056 S-24 12 0.304
13 0.243 22 0.199 98 0.107 12 0.183 44 0.026 3 0.14
113 0.013 13 0.044 3 0.364 110 0.102 100 0.041 55 0.063
110 0.224 12 0.059 110 0.1 18 0.045 110 0.007 98 0.012
112 0.063 44 0.186 13 0.079 55 0.004 3 0.326 75 0.061
22 0.106 75 0.022 50 0.136 52 0.314 55 0.12 112 0.06
52 0.327 52 0.101 12 1.105 100 0.141 112 0.095 |Total 0.64
100 0.004 68 0.005 112 0.103 123 0312 50 0.037
Total 1.273 100 0.001 22 0.068 98 0.04 98 0.012
Total 0.772 35 0.028 21 0.004 |Total 1.72
18 0.028 3 0.202
52 0.005 |Total 1.467
22 0.07
Total 2.221




Table 4

Basic Land Use Data
Land Land Area Land Land Area Land Land Area Land Land Area
Subarea Code Type (sq mi) |Subarea Code Type (sq mi) |Subarea Code Type (sq mi) |Subarea Code Type (sq mi)
S-1 31 Vacant 1.398 S-2 1 LDR 0.113 S-3 1 LDR 0.114 S4 31 Vacant 0.041
41 Forest 0.68 31 Vacant 1.06 31 Vacant 0.722 41 Forest 0.932
41 Forest 0.194
Total 2.078 |Total 1.173 |Total 1.03  |Total 0.973
Land Land Area Land Land Area Land Land Area Land Land Area
Subarea Code Type (sq mi) [Subarea Code Type (sq mi) |Subarea Code Type (sq mi) [Subarea Code Type (sq mi)
S-5 31 Vacant 0.016 S-6 1 LDR 0.309 S-7 1 LDR 0.189 S-8 31 Vacant 1.12
41 Forest 1.837 22 Inst/Rel 0.003 31 Vacant 0.495
31 Vacant 0.614
41 Forest 0.01
Total 1.853 |Total 0.936 |Total 0.684 |Total 1.12
Land Land Area Land Land Area Land Land Area Land Land Area
Subarea Code Type (sq mi) [Subarea Code Type (sq mi) |Subarea Code Type (sq mi) [Subarea Code Type (sq mi)
S-9 31 Vacant 0.043 S-10 31 Vacant 1.455 S-11 41 Forest 0.92 S-12 41 Forest 0.506
41 Forest 0.978 41 Forest 0.188 31 Vacant 0.214
1 LDR 0.154 1 LDR 0.193
Total 1.021 |Total 1.797 |Total 092 |Total 0.913
Land Land Area Land Land Area Land Land Area Land Land Area
Subarea Code Type (sq mi) |Subarea Code Type (sq mi) |Subarea Code Type (sq mi) |[Subarea Code Type (sq mi
S-13 1 LDR 0.203 S-14 1 LDR 0.108 S-15 1 LDR 0.18 S-16 1 LDR 0.095
7 MedCom  0.031 7 MedCom  0.105 31 Vacant 0.807 31 Vacant 1:221
31 Vacant 1.038 31 Vacant 0.62
Total 1.272 |Total 0.833 |Total 0.987 |[Total 1.316




Table 4 (Continued)

Baslc Land Use Data
Land Land Area Land Land Area Land Land Area Land Land Area
Subarea Code Type (sq mi) |Subarea Code Type (sq mi) [Subarea Code Type (sq mi) |Subarea Code Type (sq mi)
S-17 1 LDR 0.044 S-18 1 LDR 0.043 S-20 1 LDR 0.194 S-19 1 LDR 0171
31 Vacant 0.988 31 Vacant 1.647 31 Vacant 1.082 31 Vacant 0.582
34 Stkyrd 0.025 34 Stkyrd 0.02
Total 1.032 |Total 1.715 |Total 1.276 |Total 0.773
Land Land Area Land Land Area Land Land Area Land Land Area
Subarea Code Type (sq mi) |Subarea Code Type (sq mi) |Subarea Code Type (sq mi) |Subarea Code Type (sq mi)
S-21 1 LDR 0.061 S-22 30 River 0.002 S-23 31 Vacant 1.72 S-24 1 LDR 0.048
31 Vacant 2:157 31 Vacant 1.466 30 River 0.004
31 Vacant 0.588
Total 2.218 |Total 1.468 |Total 1.72  |Total 0.64
Land Land Area Land Land Area Land Land Area Land Land Area
Subarea Code Type (sq mi) |Subarea Code Type (sq mi) |Subarea Code Type (sq mi) |Subarea Code Type (sq mi)
U-1 31 Vacant 2.53 U-2 31 Vacant 1.596 U-3 31 Vacant 0.843 U4 31 Vacant 2.8
Total 2.53 |Total 1.596 |Total 0.843 |Total 2.8
Land Land Area Land Land Area Land Land Area
Subarea Code Type (sq mi) |Subarea Code Type (sq mi) [Subarea Code Type (sq ml)
U-§ 31 Vacant 3.26 U-6 31 Vacant 0.7 uU-7 31 Vacant 1.47
Total 3.26 |Total 0.7 Total 1.47
Notes:

1. Subarea S-14 land use areas were adjusted from measured values to match total subbasin area.




Table 5

Calculation of Weighted Percent Vegetation Cover

Mitn Hillside | Valley | Weighted | Ret. Loss
Subarea | Percent | Percent | Percent | Veg Cvr IA
S-1 70 30 18 0.22
S-2 30 70 22 0.18
S-3 20 80 23 0.17
S4 50 50 20 0.20
S-5 80 20 17 0.23
S-6 60 40 31 0.23
S-7 100 25 0.15
S-8 20 80 23 0.17
S-9 50 50 20 0.20
S-10 90 10 27 0.17
S-11 50 50 20 0.20
S-12 100 25 0.15
S-13 30 50 20 25 0.22
S-14 40 40 20 24 0.23
S-15 20 60 20 26 0.21
S-16 20 20 60 32 0.29
S-17 10 90 24 0.16
S-18 100 25 0.15
S-19 20 80 23 0.17
S-20 20 80 23 0.17
S-21 70 30 30 0.21
S-22 40 30 30 26 0.25
S5-23 100 40 0.35
S-24 100 40 0.35
U-1 25 30 45 29 0.27
U-2 15 25 60 33 0.29
U-3 30 40 30 27 0.24
U4 30 45 25 26 0.23
U-5 20 25 55 31 0.28
U-6 35 45 20 0.21
U-7 100 40 0.35
Notes:

1. Weighted vegetation cover used in loss rate calculations.
2. IA value used as check to DDMS-calculated value. Model uses DDMS value.

Vegetation Cover

Mountain areas have

Hillside areas have

Valley areas have

Based on limited field recon, Nov. 1995

Surface Retention Losses
Mountain Areas
Hillside Areas

Valley Areas

15%
25%
40%

IA
0.25
0.15
0.35

cover
cover
cover



Table 6

Hydrograph Routing Data

Map Model Celerity | Travel Muskingum Coefficlents
From To Length | Length (1) High Low Slope Velocity 2) Vm Time K@)

Subarea | Subarea (ft) (ft) Elev Elev (ft/ft) n value (fips) Vm/V 3) (fps) (min) (hr) X NSTPS (5)
S-1 S-2 8325 9574 2320 2190 0.014 0.045 6.4 1.33 8.57 19 0.31 0.35 4
S-3 S-6 7244 8331 2190 2113 0.009 0.045 53 133 7.07 20 0.33 0.30 4
S-5 S-6 11350 13053 2280 2113 0.013 0.045 6.3 133 8.32 26 0.44 0.30 5
S-6 S-10 5709 6565 2113 2050 0.010 0.040 6.1 1.67 10.18 11 0.18 0.25 2
S-8 S-10 4108 4724 2090 2050 0.008 0.040 5.7 1.67 9.56 8 0.14 0.25 2
S-9 S-10 8635 9930 2200 2050 0.015 0.040 1.6 1.67 12.77 13 0.22 0.30 3
S-10 S-13 2807 3228 2050 2020 0.009 0.040 6.0 1.67 10.01 5 0.09 0.25 1
S-11 S-12 12303 14148 2280 2020 0.018 0.035 9.6 1.67 16.09 15 0.24 0.30 3
S-13 S-14 4388 5046 2020 1980 0.008 0.040 95 1.67 9.25 9 0.15 0.25 2
C9 S-14 1531 1761 2010 1980 0.017 0.040 8.1 1.67 13.56 2 0.04 0.25 1
S-14 S-16 6790 7809 1980 1940 0.005 0.040 4.5 1.67 7.44 18 0.29 0.25 4
S-15 S-16 2552 2935 1940 1910 0.010 0.040 6.3 1.67 10.50 S 0.08 0.25 1
S-16 S-21 17676 20327 1910 1760 0.007 0.030 7.1 1.67 11.90 28 0.47 0.15 6
S-17 S-18 9622 11065 1865 1795 0.006 0.035 5 1.67 9.44 20 0.33 0.25 4
S-18 S-19 1714 1971 1795 1785 0.005 0.035 51 1.67 8.46 4 0.06 0.20 1
S-19 S-20 6204 7135 1785 1760 0.004 0.035 42 1.67 7.03 17 0.28 0.20 3
S-21 S-22 9785 11253 1760 1680 0.007 0.030 7.0 1.67 11.68 16 0.27 0.20 3
S22 S-23 20159 23183 1680 1520 0.007 0.030 6.9 1.67 11.51 34 0.56 0.15 7
S-23 S-24 6857 7886 1520 1475 0.006 0.030 6.3 1.67 10.46 13 0.21 0.15 3
U-3 U-4 4800 5520 1610 1575 0.006 0.040 5.0 1.67 8.27 11 0.19 0.20 2
U-4 U-5 4500 5175 1575 1550 0.005 0.040 43 1.67 7.22 12 0.20 0.20 2
U-5 U-7 6500 7475 1550 1510 0.005 0.035 52 1.67 8.69 14 0.24 0.15 3
U-6 U-7 2500 2875 1525 1510 0.005 0.035 S5 1.67 8.58 6 0.09 0.15 1
U-7 S-24 8000 9200 1510 1475 0.004 0.030 5.1 1.67 8.54 18 0.30 0.15 4

Notes:

1. Model length = map length x 1.15 to account for simplification in channel alignment due to map scale (based on engineering judgement).

2. Velocity calculated by Mannings equation using a constant typical hydraulic raduis R=1.67 based on section 7.7 in Drainage Design Manual.
3. Vm/V ratios from table on Page 7-7 of Drainage Design Manual.

4. K =travel time through the reach, in hours
5. NSTPS calculated using NSTPS = K/deltaT (midpoint of HEC-1 inequality), assuming a deltaT = 5 minutes.




Table 7
6-Hour Storm Patterns

Time Pattern No. 3.8
(Percent of Total

(hrs) Rainfall Depth)
0:00 0.000

0:15 0.020

0:30 0.032

0:45 0.047

1:00 0.066

1:15 0.082

1:30 0.099

1:45 0.118

2:00 0.135

2:15 0.152

2:30 0.170

2:45 0.191

3:00 0.221

315 0.269

3:30 0.352

3:45 0.494
4:00 0.660

4:15 0.778

4:30 0.846

4:45 0.893

5:00 0.931

5:15 0.948

5:30 0.966

5:45 0.983

6:00 1.000

Notes:
1. Pattern No. 3.8 applies to a 64 sq. mi. storm area.



Skunk Creek Floodplain Delineation Study - Hydrology Report

» Use of the currently adopted hydrology would be conservative for planning purposes.

Based on these and other factors, the District and Montgomery Watson concurred that the new
discharges (i.e., the discharges from this Hydrology Report) would be used to complete the Skunk
Creek Floodplain Delineation Study.

3.1 METHOD DESCRIPTION

Peak discharges were determined using the HEC-1 Flood Hydrograph Package program, version
4.0.1 (May 1991). Analyses were conducted in accordance with the Hydrologic Design Manual for
Maricopa County, Arizona (Hydrology Manual) (FCDMC, 1995).

3.2 HYDROLOGIC PARAMETER ESTIMATION

This section describes the procedures used to determine hydrologic modeling parameters for the
Skunk Creek Floodplain Delineation Study HEC-1 analysis. Procedures followed the guidelines
provided in the Hydrology Manual. Tables, figures, and other portions of the Hydrology Manual are
referenced in this document as necessary. Where appropriate, parameters were computed with the
use of the District's Drainage Design Menu System (DDMS) software (Version 1.1, August 1995).
DDMS output is contained in Appendix A.

HEC-1 input files were available from the District for the Cline Creek and Rodger Creek
subwatersheds. Original input files were developed by Baker Engineers for the floodplain
delineation studies conducted for these watersheds in 1989. Modeling procedures used in these
models did not entirely conform with the current District hydrologic criteria. Therefore, District
staff updated the models to be consistent with the current criteria. This involved recomputing lag
times; using the Maricopa County S-Graph procedure to develop unit hydrographs rather than using
the SCS method; and using the Green-Ampt loss rate method instead of the uniform loss rate
calculations. Cline Creek and Rodger Creek HEC-1 input data files provided by the District were
incorporated directly into the Skunk Creek HEC-1 model for this project.

Hydrologic parameter estimation for the Cline Creek and Rodger Creek subwatersheds is beyond the
scope of this study. The revisions to the Cline and Rodger Creek HEC-1 modeling were performed
by District staff. Necessary documentation can be found in Appendix B.

3.2.1 Subarea Boundary Delineation

Subareas in the main Skunk Creek watershed and Union Hills subwatershed were delineated using
USGS 7-1/2 minute quadrangle maps at a scale of 1" =2000". The lack of urban development in the
watershed makes these maps suitable for subarea delineation throughout the study area. Subareas
were digitized and areas were determined by CAD software. Subbasin areas are listed in Table 1.
The typical subarea size is about 1.0 square mile. Subareas for the Cline Creek and Rodger Creek
subwatersheds were taken from the Baker Engineers hydrologic analysis. Subareas on the USGS
map base are shown in Figure 2 [oversized map accompanying this report].

3.22 Physical Parameters
3.2.2.1 LagTime

Basin lag for each subarea was computed using the Corps of Engineers' formula. Basin lengths and
slopes were measured from the USGS quadrangles. The slope was computed as the difference
between the maximum elevation and minimum elevation along the longest flowpath, divided by the
length of the longest flowpath. Basin roughness (Kn) was computed as a weighted average of
channel roughness values for segments of the longest flowpath. Kn values were compared to
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calibrated values for other watersheds listed in Appendix K in the Hydrology Manual. Table 1
shows the parameters used to compute basin lag for each subarea. Table 2 shows calculations of
weighted average Kn values. Some of the computed Kn values for predominantly desert/rangeland
subareas slightly exceed the range of common Kn values given in Table 5-4 of the Hydrology
Manual. This is due to the influence of the upper mountainous portions of the subareas, which
introduce higher Kn segments to the weighting process.

3.2.2.2 Loss Rates

As stipulated by the Hydrology Manual, the Green-Ampt Method was used to compute watershed
losses. The District's DDMS was used to compute Green-Ampt parameters as a function of soil type
and vegetation cover.

Soil types for a majority of the Skunk Creek watershed were available in digital form from the
County's soils database. The soils map for the Skunk Creek watershed is shown in Figure 3
[oversized map accompanying this report]. The area of each soil type in each subarea was computed
in CAD, and is given in Table 3. The DDMS contains relationships between soil type and
hydrologic loss conditions.

The portion of the Skunk Creek watershed in the Tonto National Forest was not covered by the
County's digital soil mapping, and adequate soil maps for this area were not available from other
sources. Soil types in this area were estimated by comparison with adjacent mapped areas in the
Skunk Creek watershed, making extrapolations based on similar topography and orientation. Table
3 documents these assumptions.

Land use mapping for existing conditions was obtained from the County's HIS for the Skunk Creek
watershed. This mapping is shown in Figure 4 [oversized map accompanying this report]. Land
use breakdowns in each subarea are given in Table 4, as determined from CAD. The DDMS allows
for default or input relationships between land use and percent imperviousness. The default values
were used.

Antecedent moisture conditions were assumed to be dry, even for residential land uses. Field
reconnaissance indicated that residential areas in the study area have predominantly desert
landscaping with no significant lawns or irrigated areas.

Vegetation cover was estimated for each subarea by assuming typical vegetation cover conditions for
typical topographic conditions (15 percent cover in mountain areas, 25 percent cover in hillside
areas, and 40 percent cover in valley areas). Weighted average vegetation cover was computed for
each subarea based on the distribution of topographic conditions. This is shown in Table 5.

3.22.3 Hydrograph Routing

Stream routing was performed using the Muskingum Method. The Muskingum X parameter was
estimated based on assumed typical channel conditions using the criteria in Section 7.7 in the
Hydrology Manual. The Muskingum K parameter is equal to the travel time through the routing
reach. This was computed by calculating the flow velocity using Manning's equation and an
assumed simplified channel cross section, then adjusting for wave celerity using the method in the
Hydrology Manual. The NSTPS parameter was calculated as K divided by the HEC-1 model
computation interval (5 minutes). Muskingum routing parameters for each reach are given in Table
6.

Transmission losses due to infiltration in the streambed and floodplain were not considered explicitly
in the routing computations.
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There are no flood control storage or channelization projects in the watershed which are significant
enough from a routing standpoint to include in the HEC-1 model.

3.23 Statistical Parameters

Statistical parameters used in the flood frequency analyses and their applicability under WRD
Bulletin 17B are discussed in detail in Section 3.3.1.

324 Precipitation

Point precipitation depths for each subarea for 6-hour and 24-hour durations and 2-year and 100-year
return periods were estimated using the isopluvial maps in the Hydrology Manual (Figures 2.2, 2.7,
2.8, 2.13). Point precipitation depths are listed in Table 1. The 6-hour local storm and the 24-hour
general storm were each simulated because the total Skunk Creek drainage area (64 square miles) is
greater than 10 square miles and less than 100 square miles. Precipitation depths were adjusted for
storm areal coverage using the depth-area reduction factors in the Hydrology Manual (Table 2.1a and
Table 2.2).

3.2.4.1 Time Distribution

The time distribution of rainfall for the 6-hour local storm was determined using the storm patterns
for Maricopa County in the Hydrology Manual (Figure 2.16). The storm pattern number was
determined based on the total area of storm coverage using Figure 2.17 in the Hydrology Manual,
and dimensionless precipitation values for each time increment were interpolated from the storm
pattern data in Table 2.4 in the Hydrology Manual. The 6-hour pattern for a storm covering the
entire Skunk Creek watershed is given in Table 7. For the 24-hour storm the SCS Type II
distribution was used.

3.2.4.2 Rainfall-Runoff Conversion

Conversion of excess rainfall to runoff was accomplished using the S-Graph Method due to the large
size of the total Skunk Creek watershed (64 square miles). Either the Mountain S-Graph or the
Desert/Rangeland S-Graph, as defined in the Hydrology Manual, was assigned to each subarea based
on its dominant topographic conditions. In general, subareas with watershed slopes exceeding 300
ft/mile were assigned the Mountain S-Graph, and subareas with flatter slopes were assigned the
Desert/Rangeland S-Graph. S-Graphs for each subarea are listed in Table 1.

33 MODEL CALIBRATION

Results from the rainfall-runoff model were compared with peak discharge estimates from several
sources as described below.

33.1 Flood Frequency Analysis

A flood frequency analysis was performed using U.S. Geological Survey (USGS) gaged data and
regional regression equations. These methods and their results are presented in the following
paragraphs.

3.3.1.1 USGS Gauged Records

The USGS has maintained a flood record gauging station on Skunk Creek since 1959 (Water Year
1960). The gauge station is located approximately 300 feet upstream of the Interstate 17 frontage
road, approximately one mile downstream of the CAP Aqueduct. A full description of the gauge, its
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location, and the recorded annual peak discharges for the available period of record are listed in

Table 8.
Table 8
Skunk Creek at Interstate 17
Historical Peak Discharge Data
Water Annual Peak Water Annual Peak
Year Date Discharge (cfs) Year Date Discharge (cfs)
1960 12425159 9400 1978 3/1/78 3590
1961 n/a 0 1979 1/18/79 600
1962 n/a 175 1980 2/20/80 1210
1963 n/a 480 1981 7/16/81 31
1964 8/1/64 11500 1982 10/2/81 281
1965 2/7/65 400 1983 11/30/82 6170
1966 8/18/66 700 1984 9/26/84 565
1967 9/2/67 950 1985 1/26/85 1320
1968 12/19/67 5900 1986 7/22/86 906
1969 n/a 0 1987 10/10/86 3440
1970 9/5/70 9650 1988 11/1/87 2250
1971 8/21/71 4770 1989 1/4/89 111
1972 7117772 2380 1990 8/12/90 8160
1973 10/6/72 4700 1991 8/11/91 1250
1974 7/21/74 300 1992 8/23/92 7020
1975 10/29/74 240 1993 1/8/93 4990
1976 7/28/76 13 1994 n/a 0
1977 1/3/77 70
Description: Skunk Creek Near Phoenix, AZ - USGS No. 09513860
Gauging Station Records for Period 1960-1994
Location: Lat 33°43'50", Long 112°07'09" in SE 1/4 Sec. 35, T.5 N., R.2E., Maricopa County

Located on the right bank dike of Skunk Creek flood-control channel, 300 ft east of
Interstate 17, 3 miles north of Adobe
Prior to December 29, 1984, the gauge was located 300 feet downstream

A 1989 Summary Report published by the USGS was used to obtain the annual peak discharges for
the period 1960-1989. This summary report also provides the monthly mean discharges and the
results of a flood-frequency analysis for the period of record. The flood records for the period 1990-
1994 were obtained from the Annual Water Resources Bulletins.

The results of the discharge-frequency analysis presented in the Summary Report for the period
1960-1989 are as follows:
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Discharge in CFS for Indicated Recurrence Interval in Years

2
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100

967

3,510

6,910

13,700

21,200

31,000

Review of the annual peak discharges for the full period of record indicates that several large flood
events occurred during the period of 1990-1994. Inclusion of these most recent events could have an
impact on the computed flood-frequency curve. A new flood-frequency analysis was thus performed
and is compared to the published analysis in the following sections.

3.3.1.2 Methodology

Procedures presented in the report “Guidelines For Determining Flood Flow Frequency,” prepared
by the US Water Resources Council (Bulletin #17B, September 1991), were used in the development
of an updated flood-frequency analysis using the latest gauged data. In order to ensure that the
methodology was applied in a similar manner to the published flood-frequency analysis, the data for
the period 1960-1989 was first analyzed. In this way it was possible to check the assumptions made
regarding the type of distribution, exclusion of low flow or no record years, and the applied
generalized skew coefficient.

Bulletin #17B recommends the use of procedures for the determination of the annual flood series.
The partial-duration flood series was therefore not computed in this study. The Pearson Type III
distribution with a log transformation of the flood data was used. Procedures are described in greater
detail in Bulletin #17B. The following steps were taken to establish the data plotting positions and
to develop a “best fit” curve for the periods 1960-1989 and 1960-1994:

1. Data for the period of record were ranked in descending order of magnitude and a plotting
position determined using the Weibull Plotting Position formula.

2. The logarithm of the annual peak flow, the standard deviation of logarithms and the skew
coefficient of logarithms were computed.

(OS]

Methods described for a conditional probability adjustment were applied since there are years
when no flow was recorded or very low flows. Tests were made to determine whether either
high or low outliers exist. It was determined that a low flow record of 13 cfs in 1976 should be
eliminated from the analysis. The statistics were then recomputed after eliminating the low
outlier and the years of zero flow.

4. The computed probability statistics were adjusted and a conditional adjusted probability
determined.

5. Using linear interpolation of the logarithms of the flowrates, conditional adjusted flowrates were
determined for the 0.01, 0.1 and 0.5 exceedance probabilities.

6. The synthetic mean, standard deviation, and skew coefficient were then computed.
7. The mean square error of the station flowrate was then computed.
8. A weighted skew coefficient was then computed using a generalized skew coefficient for the

region. Generalized skew coefficients for the entire United States are provided Bulletin #17B. A
generalized skew coefficient of -0.125 was used for the Skunk Creek watershed.
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Details of the analysis for each of the flow periods, using the above procedures, are contained in
Appendix C.

3.3.1.3 Results

The analysis was conducted for the period 1960-1989 as a check of the procedures and assumptions
made in computing the flood frequency statistics. Results from the analysis for the period 1960-

1989 were compared with those published in the 1989 Summary Report and are summarized as
follows:

Discharge in CFS for Indicated Recurrence Interval in Years

Recurrence Interval (years) 2 5 10 25 50 100
USGS Summary Report 967 3,510 | 6,910 | 13,700 | 21,200 | 31,000
Analysis for Period 1960-1989 926 3,438 | 6,688 | 13,397 | 20,815 | 30,772

The results are close enough to indicate that the assumptions and procedures used are similar. The
procedure was thus repeated using the additional data available for the years 1990-1994 and the same
generalized skew coefficient. Results for the period 1960-1994 are as follows:

Discharge in CFS for Indicated Recurrence Interval in Years

Recurrence Interval (years) 2 5 10 25 50 100
Analysis for Period 1960-1994 1,000 | 4,069 | 7,776 | 15,050 | 22,683 | 32,455
Percent Increase from 1960-1989 | 18% 18% 16% 12% 9% 6%

As would be expected, the addition of the recent flood events results in an increase in the peak
discharge for a given recurrence interval. The resulting flood-frequency curve is illustrated in
Figure S.
3.3.2 Regional Regression Equations - USGS Roeske Method

The USGS has developed regional regression equations for estimating the flood magnitudes at
ungaged sites. The methodology is described in detail in the report entitled “Merhods for Estimating
the Magnitude and Frequency of Floods in Arizona,” September, 1978. The formulae presented
therein allow for the estimation of flood magnitudes for recurrence intervals of 2, 5, 10, 25, 50, 100,

and 500 years. The equations, which have been developed for six different regions of the state,
utilize the variables of drainage area, mean basin elevation, and mean annual precipitation.
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Skunk Creek Flood-Frequency Analysis

Period 1960-1994

Return Period (Years)

100,000 17
p,
4
)4
/
10,000 X
= A
- P4
L]
o /
" /
<
1,000 y
it
V4
V4
A
7F
/-
]
-
Discharge (cfs| /
u
100 7
7
VA
~ 2
/
/
/
10
1
2 10 100 500

Adjusted Frequency Curve for Skunk Creek at I-17

Figure 5

MONTGOMERY WATSON

Page 3-9



Skunk Creek Floodplain Delineation Study - Hydrology Report

The Skunk Creek watershed lies within what is defined as the Central Mountain Area. Regression
equations for that area are as follows:

Q_? =566 A 0.673E-0.605 1.03
Q5 =31.6A4 0.650E-0.868 0.987

T

QIO =747 A 0.638 E -1.00p 0.971
Q25 =186 A 0.626E-1,14p 0.944
Q50 =320 4 0.6]7E-1.22p 0.933

Dy = 555 4 W0 g = 5 0
Ospn = 1,530 4 %% g4 - 0.886

&

Where: Q = Flood Magnitude in cfs

A = Drainage Area in mi°
E = Mean Basin Elevation in feet above MSL
p = Mean Annual Precipitation in inches

A subbasin area of 64 mi°, a mean basin elevation of 2210 feet, and an average annual precipitation
of 14 inches were used to develop the flood frequencies.

33.3 Regional Regression Equations - ADWR Method

The Arizona Department of Water Resources (ADWR) conducted a literature search of available
methodologies for estimating flood frequencies in the report “4 Study to Evaluate Existing Methods
Jor Determining Peak Discharges for Ungaged Watersheds in Arizona - Phase II & III Report,”
draft May, 1995. According to the report, the Skunk Creek watershed lies within Region 12 for
which the use of the following regression equations is recommended:

0,=4114%%
Q5 =238 4 0.687E-0.358
00 = 479 4 2661 p03%

Q25 =942 A 0.630 E -0.383
Q50 =70 (7.36 - 4.17 A*-0.08) E -0.440

6.55-317A0.11) 1 -0.454
Qoo =10 i / E

Input variables are the same as defined for the USGS methodology.
334 Comparison of Methodologies
The results from the flood frequency analysis for the period 1960-1989, the flood frequency analysis

for the period 1960-1994, the USGS Regression Equations, and the ADWR Regression Equations
are compared in Table 9.
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Table 9
Comparison of Flood Frequency Analyses
Discharge (cfs)
Return Period (years) 2 5 10 25 50 100

Flood Frequency Analysis (1960-1989) | 970 |3,600 |6,900 13,700 121,200 |31,000
Flood Frequency Analysis (1960-1994) | 1,100 4,100 7,800 15,100 22,700 |32,500
USGS Regression Analysis 870 13,200 |6,200 12,300 [19,100 |[28,000
ADWR Regression Analysis 560 13,100 |5,500 9,600 |16,600 |24,400

The analyses of gauged records support a 100-year discharge at I-17 of about 32,000 cfs. The
regional regression approaches support a somewhat lower value in the 24,000 - 28,000 cfs range.
Neither method produces a 100-year peak flow estimate as high as the current adopted value of
35,000 cfs at the CAP Aqueduct.

335 Cline Creek and Rodger Creek Calibrations

District staff revised HEC-1 modeling pararaeters from the Baker Engineers models to be consistent
with current Hydrology Manual criteria. Certain parameters were then adjusted to obtain better
agreement between with the original 100-year discharges computed at the Skunk Creek confluence.
This calibration process is described in Appendix B.

3.3.6 Sensitivity Analysis of Hydrologic Model

The District feels it is desirable for the Skunk Creek discharges which are developed in this current
study to match the adopted FIS discharges as closely as possible. A sensitivity analysis was carried
out to assess which parameters of the current analysis might be adjusted or ‘““calibrated” to achieve
this goal. All analyses presented in the following sections were carried out on an intermediate
version of the 100-year, 24-hour model. Minor model adjustments were made after the sensitivity
analyses were performed. Therefore the baseline model results used to assess parameter sensitivity
do not exactly match the model results. Nonetheless, the conclusions regarding parameter sensitivity
are still valid.

3.3.6.1 Depth-Area Reduction Factor Sensitivity

Previous modeling of Rodger and Cline Creeks by Baker Engineers did not employ the use of depth-
area reduction factors (DARFSs) to reduce point precipitation depths based on storm area. Updating
of the Cline and Rodger Creek models by the District also did not employ DARFs. The Skunk
Creek watershed model currently under development does employ DARFs in accordance with the
guidelines presented in the Maricopa County Drainage Design Manual. In order to assess the impact
of DARFs on peak flows, a model run was made where all DARF values were set equal to 1.0. The
results of this model run are presented in Table 10. The elimination of DARFs increases the peak
Skunk Creek flow at I-17 for this study by approximately 6,500 cfs or 25 percent.

3.3.6.2 S-Graph Sensitivity
Models of the Rodger and Cline Creek watersheds provided by the District utilize the Phoenix

Valley S-graph in areas where it might be argued that the Desert/Rangeland S-graph could
alternately be used. The Phoenix Valley S-graph peaks somewhat earlier than does the
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Desert/Rangeland S-graph. Thus, higher peak discharges can be expected for subareas using the
Phoenix Valley S-graph. In order to test the sensitivity of the Skunk Creek model to this parameter,
those subareas in the main Skunk Creek and Union Hills basins where Desert/Rangeland S-graphs
had been applied were changed to the Phoenix Valley S-graph. This change was made to subareas
S6-S8, S10, S12, S15, S17-S21, S23, S24, US and U7. The results of this analysis are presented in
Table 10 which shows that only a very slight increase (less than 1.0 percent) in peak discharge
resulted.

3.3.6.3 Hydrograph Routing Sensitivity

Comparison of Skunk Creek base conditions model flows with adopted FIS flows indicates that the
two compare fairly well above the point where Rodger Creek confluences with Skunk Creek. To
investigate the impact that Skunk Creek routing below this point is having on peak discharges,
model sensitivity to both the Muskingum X and Manning's n parameters was investigated.

Muskingum X values for Skunk Creek main stem routing steps (S16 to S21, S21 to S22, S22 to S23
and S23 to S24) were adjusted upward from values of 0.15 or 0.20 to a new value of 0.25. This is
the upper limit recommended by the Maricopa County Drainage Design Manual for wide, shallow
channels with overbank flow. The results of this analysis are presented in Table 10. The impact of
this change was relatively minor with peak discharge at I-17 increasing approximately 600 cfs over
the base conditions model.

Reducing the Manning's n value for a particular routing reach has the effect of speeding up the
translation of the storm hydrograph through that reach. In the Skunk Creek watershed, this causes
the peaks of hydrographs moving through the main stem to correspond in time more closely with the
peaks of tributary hydrographs entering the main stem. The reason for this is the difference in lag
times between the smaller tributary basins and the larger combined area contributing to the main
stem channel. To investigate the potential impact of increasing the velocity of main stem
hydrograph translation, Manning's n values were reduced for main stem routing steps below the
Rodger Creek/Skunk Creek confluence point (S16 to S21, S21 to S22, S22 to S23 and S23 to S24)
from 0.030 to 0.025. The results of this analysis are presented in Table 10. The described
adjustment in Manning n values provided an increase in peak flow at I-17 of approximately 1,250
cfs.

3.3.6.4 Infiltration Parameter Sensitivity

Modeling of the Skunk Creek watershed employed the Green-Ampt Method for modeling of
infiltration losses. Input parameters for this method consist of hydraulic conductivity, the soil
moisture deficit and the average capillary suction. Model sensitivity to variations in two of these
parameters has been investigated.

In order to assess potential impacts to peak discharges, hydraulic conductivity values for all of the
main Skunk Creek subareas and the Union Hills subareas were adjusted downward by 25 percent.
Table 10 presents the results of this adjustment. It is evident that the impact is relatively small, with
the peak discharge at I-17 increasing by approximately 1,100 cfs over the base conditions model.

Model sensitivity to soil moisture deficit values was also investigated. Soil moisture deficit values
were reduced by 25 percent for all of the main Skunk Creek and Union Hills subareas. Results are
presented in Table 10 which shows a peak flow increase of approximately 800 cfs at the I-17
crossing.
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3.3.6.5 Conclusions

Muskingum X values for routing reaches below the confluence of Rodger Creek will be adjusted
upward in the base conditions model to 0.25, which is within accepted values for this parameter. No
other potential adjustments which have been investigated are recommended for implementation at
this time because the magnitude of parameter change required to substantially increase peak
discharge at I-17 pushes the parameters out of the feasible range based on the physical characteristics
of the watershed.

Sensitivity analysis of the Skunk Creek HEC-1 model currently under development indicates that no
adjustment of model parameters within reasonable limits will provide the desired agreement with
adopted FIS flows at the 1-17 crossing. In addition, most parameter adjustments to improve
agreement at I-17 worsen agreement in the upper portion of Skunk Creek (e.g., at New River Road).

34 HYDROLOGIC MODEL DEVELOPMENT, ASSUMPTIONS, AND SOLUTIONS

The District’s Drainage Design Menu System was utilized to convert hydrologic parameters
estimated for the Skunk Creek and Union Hills subbasins into a HEC-1 model input file. The
DDMS contains a number of subprograms, each of which are a step in the conversion process. The
Subbasin Prep program utilizes soils, land use, vegetative cover, and antecedent moisture data to
determine rainfall surface retention and infiltration. Subbasin Prep also uses basin roughness (Kn),
flow path, and slope data to determine basin lag. Information developed by Subbasin Prep and user
input S-graph types are used by the DDMS subprogram MCUHP?2 to develop unit hydrographs for
each subbasin. Finally, the DDMS subprogram HEC-1 is utilized to construct a HEC-1 input file
which contains all information necessary for each subbasin. Routing and hydrograph combination
data must be entered by the user outside of the DDMS. Note that the Land Types subprogram within
the DDMS was not utilized in this study. The reason is that parameters such as “percent vegetative
cover” were developed as weighted averages for each basin rather than as unique values for each
land use type.

Models of the Cline and Rodger Creek watersheds provided by the District were incorporated into
the main Skunk Creek watershed model developed through the DDMS. Point precipitation depths
and precipitation time distributions in the Cline and Rodger Creek models were changed to match
values corresponding to the main Skunk Creek watershed model. The computation time step in the
Cline Creek was adjusted downward from 6 minutes to 5 minutes to match the value chosen for the
main Skunk Creek watershed model.

A single point precipitation depth was used for the entire Skunk Creek watershed. This value was
arrived at by taking an area weighted average of subbasin point precipitation depths. The HEC-1 JD
record option was utilized to apply depth-area reduction factors to point precipitation depths. JD
records are used to enter precipitation depth and storm area pairs which HEC-1 will use for
interpolation at each concentration point. By using JD records, the correct depth-area reduction
factor 1s applied at each HEC-1 concentration point throughout the model. Thus, flow at any given
concentration point is computed by HEC-1 using a storm area equal to the drainage area contributing
to that point.

Initial simulations of the 6-hour local storm and 24-hour general storm determined that the 24-hour
storm generated higher 100-year peak discharges. Therefore the 24-hour storm was adopted as the
design storm for all further analyses.

A Schematic Diagram and the HEC-1 output file are included in Appendix D.
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3.5 FINAL RESULTS/COMPUTER RUNS

This section presents the results of hydrologic modeling carried out for the Skunk Creek watershed.
The results presented correspond to existing land use conditions subject to the 24-hour, 100-year
storm. Modeling of projected future or ultimate land use conditions has not been carried out for this
study. Hydrology for both the 6- and 24-hour events has been investigated. The 24-hour storm
produced the highest peak discharges and only those results are presented. Model results at each
concentration point correspond to worst-case storm centerings and areal coverage. This was
facilitated through the use of JD cards which provide HEC-1 with a curve defining the relationship
between storm area and precipitation depth-area reduction factor. Thus, the flow reported at each
point of interest is the result of a point rainfall depth reduced by the depth-area reduction factor
corresponding to the drainage area contribution to that particular point.

Regarding the CAP Aqueduct, the potential for ponding upstream of the overchutes for the Skunk
Creek and the Union Hills drainages has been ignored. It is anticipated that ponding at this location
would have little if any mitigating impact on peak discharges due to the large flow volume
associated with the 24-hour storm. Breakouts or flow split at the CAP Aqueduct will be analyzed as
part of the hydraulic analysis for the floodplain delineation study.

3.5.1 Results

Modeled discharges at key locations in the watershed for the 100-year, 24-hour storm are presented
in Table 11.

Peak and unit discharges for each subarea are presented in Table 12. From Table 12 it is evident
that unit discharges tend to be higher for the Cline and Rodger Creek subareas when compared to
those in the Skunk Creek and Union Hills drainages. Two factors thought to be contributing to this
are the choice of subarea Kn values and S-graphs. The Kn parameter is the estimated mean
Manning’s n value for all channels in a given subarea and is a component of the lag time calculation.
Kn values chosen for Cline and Rodger Creek subareas tend to be lower than those chosen for Skunk
Creek and Union Hills subareas. This causes unit hydrographs for Cline and Rodger Creek subareas
to have shorter lag times and somewhat higher peak discharges. The second factor affecting unit
discharges is the choice of S-graphs. Modeling carried out by the District for the Cline and Rodger
Creek basins uses the Phoenix Valley S-graph for non-mountain subareas, while the modeling of
Skunk Creek and Union Hills subareas uses the Desert/Rangeland S-graph. The Phoenix Valley S-
graph and the unit hydrographs derived from it peak more quickly than does the Desert Rangeland S-
graph. The result is that slightly higher peak discharges are developed when the Phoenix Valley S-
graph is used, as described in the previous Sensitivity Analysis section.

3.5.2 Comparison of Results with Previous Studies and Statistical Analyses
The hydrologic results were compared with peak runoff estimates from the following sources:

 FIS
e Cline/Rodger Creek Floodplain Delineation Study
e (Gage Records

* Regional Regression Equation

The results of this comparison are presented below.
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Table 10
Sensitivity Analysis Results
100-Year, 24-Hour HEC-1 Simulation

~ Routing Parameters Infiltration
Parameters
Adjusted
Base Adjusted Soil
HEC-1 Adopted | Conditions Adjusted | Adjusted | Manning's | Adjusted | Moisture
Concen- FIS Model DARF =1| S-Graph | Muskingum n XKSAT | Deficit
tration Location Flows Flows" Flows® | Flows® | X Flows® Flows® Flows' | Flows®
Point (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
S6C New River Rd. 7,200 7,840 8,418 7702 7,840 7,840 8,265 8,133
S16C | D/S of Rodger Cr. | 28,100 26,711 32,097 27,040 26,711 26,711 27,572 27,291
S22C Carefree Highway | 31,400 26,220 32,010 26,36'5 26,570 26,742 27,186 26,903
$24C 1-17 35,000 25,391 31,856 25,576 25,992 26,639 26,470 26,162
Notes:

Baseline Conditions Model for sensitivity analysis differs slightly from final HEC-1 model.

No depth-area reduction factors applied at any concentration points.

Valley S-graph substituted for Desert/Rangeland S-graph in Skunk Creek and Union Hills subareas.

Main stem Muskingum X below Rodger Creek set to minimum of 0.25.

Main stem Manning n below Rodger Creek set to 0.025 for hydrograph routing.

All Skunk Creek and Union Hills subarea XKSAT values reduced by 25 percent compared to DDMS results.

All Skunk Creek and Union Hills subarea soil moisture deficit values reduced by 25 percent compared to DDMS results.
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Table 11

Summary of HEC-1 Discharges
100-Year, 24-Hour Storm

HEC-1 Drainage
Combination Location Area Peak Q
Point (sq mi) (cfs)
Skunk Creek
S3C Upstream study limit 4.3 4,900
S6C New River Rd 8.0 7,800
S10C 12.7 9,700
S13C Upstream of Cline Creek 15.8 11,800
S14C Downstream of Cline Creek 32.7 24,400
S16C Downstream of Rodger Creek 40.1 27,300
S21C2 Narrows 47.1 27,700
S22C Carefree Highway 48.6 27,300
S23C Main Channel at CAP 50.3 26,500
CAP Combined Flow at CAP 63.5 26,700
S24C I-17 64.0 26,500
Cline Creek
CCO-5 Cline Creek at confluence 16.1 13,700
Rodger Creek
CO-2 Rodger Creek at confluence 5.1 5,600
Union Hills
u7C Union Hills Area at CAP 13.2 12,200




Skunk Creek Floodplain Delineation Study - Hydrology Report

3.5.2.1 Flood Insurance Study (FIS)

Table 13 presents a comparison of current modeling results with those developed in other studies
and by other methodologies. It is evident from the table that current hydrologic modeling results
correspond well with the adopted Flood Insurance Study (FIS) results in the upper portion of the
Skunk Creek watershed above the Rodger Creek confluence. Below this point in the watershed, FIS
discharges are substantially higher than the current study indicates. No explanation for this
divergence in flows is possible because insufficient documentation supporting the FIS results is
available.

3.5.2.2 Cline/Rodger Creek Floodplain Delineation Study

Current modeling yields flows for Cline and Rodger Creeks that agree well with those developed in
the earlier floodplain delineation study by Baker Engineers, as long as no depth-area reduction
factors are applied. Application of DARFs in the overall Skunk Creek model generates discharges
which are significantly lower for these major tributaries.

3.5.2.3 Gage Records

The 100-year peak flow derived from flood-frequency analysis of gaging data at I-17 is substantially
higher than that from the current hydrologic model. Table 13 shows a flood-frequency result of
32,500 cfs versus a model result of 26,500 cfs.

3.5.2.4 Regional Regression Equations

100-year peak discharges computed using the USGS and ADWR equations are presented in Table
13. These results compare favorably with the results of the current hydrologic modeling. The model
gives a 100-year peak flow of 26,500 cfs at I-17 as compared to the range of regional regression
results of 24,400 to 28,000 cfs.

3.6 HYDROLOGIC MODELING RESULTS

As previously stated, results of the HEC-1 modeling for the Skunk Creek Floodplain Delineation
Study project area have yielded 100-year peak discharges as follows:

Upstream Study Limit 4,900 cfs
At New River Road 7,800 cfs
Upstream of Cline Creek 11,800 cfs
Upstream of Rodger Creek 24,400 cfs
Downstream of Rodger Creek 27,300 cfs
At Carefree Highway 27,300 cfs
At CAP Aqueduct 26,700 cfs

Electronic input and output data files are submitted separately in conjunction with this report.
3.7 HYDROLOGY ADDENDUM

An addendum to the Hydrologic Report was prepared which addresses modifications in the
hydrology since the report was completed. Flow changes presented in the addendum are the result of
the detailed hydraulic analysis which determined that a flow diversion can occur within the study
area upstream of Carefree Highway. The addendum is included as Appendix E in the back of this
report.
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Table 12
Subarea Peak and Unit Discharges

Subarea Area Q Unit Q
(sq mi) (cfs) (cfs/sq mi)
Upper Main Skunk Creek
S1 2.08 2911 1400
S2 1.17 1738 1485
S3 1.03 1415- 1374
S4 0.97 1295 1335 .
S5 1.85 2007 1085
S6 0.94 1339 1424
S7 0.68 1061 1560
S8 1.12 1650 1473
S9 1.02 1254 1229
S10 1.80 2350 1306
S11 0.92 1161 1262
S12 091 1307 1436
S13 1.27 1734 1365
Average = 1364
Lower Main Skunk Creek
S14 0.83 1336 1610
S15 0.99 1564 1580
S16 1.32 1930 1462
S17 1.03 1422 1381
S18 1.71 2537 1484
S19 0.77 1368 1777
S20 1.27 1900 1496
S21 2.22 2946 1327
S22 1.47 1987 1352
S23 1.72 2027 1178
S24 0.64 1113 1739
Average = 1490
Cline Creek
X1SUB 0.61 1291 2116
X2SUB 0.43 876 2037
X3SUB 0.56 1121 2002
X4SUB 0.28 650 2321
X5SUB 0.38 776 2042
SUBCI1 1.26 2552 2025
SUBC2 219 3321 1516
SUBC3 1.24 2149 1733
SUBC4 2.54 4326 1703
SUBCS 3.39 5968 1760
SUBC7 1.20 2462 2052
SUBCS 1.42 2713 1911
SUBC9 0.58 979 1688
Average = 1916
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Table 12 (Continued)
Subarea Peak and Unit Discharges

Subarea Area Q Unit Q
(sq mi) (cfs) (cfs/sq mi)
Rodger Creek
SUBRI1 1.56 2796 1792
SUBR2 1.98 3330 1682
SUBR3 1.59 2213 1392
Average = 1622
Union Hills
Ul 2.53 3481 1376
U2 1.6 2119 1324
U3 0.84 1138 1355
U4 2.8 3846 1374
U5 3.25 3759 1157
U6 0.7 1121 1601
U7 1.47 1991 1354
Average = 1363
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Notes:

Table 13

Comparison of Results With Other Studies and Methodologies
100-Year, 24-Hour Storm

"Skunk Creek Cline/Rodger USGS ADWR
Floodplain Flood Creek I-17 Gage Regional Regional
_ Delineation Insurance Floodplain Regression Regression Regression
Location Study Study* Study® Analysis® Equations® Equations®
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
Skunk Creek
New River Road 7,800 7,200
Below Rodger Cr. 27,300 28,100
Confluence
Carefree Highway 27,300 31,400
CAP Aqueduct 26,700 35,000
I-17 26,500 35,000 32,500 28,000 24,400
Cline Creek
Skunk Cr. Confluence 13,700 16,700
(16,600
Rodger Creek
Skunk Cr. Confluence 5,600 6,200
(6,200)

a. Flows at Carefree Highway and upstream from Skunk Creek FIS by Harris Toups, 1978. Flow at I-17 from USCOE Adobe Dam studies, 1974.

. Cline Creek Floodplain Delineation Study and Rodger Creek Floodplain Delineation Study, both by Baker Engineers, 1989.

c. Skunk Creek Floodplain Delineation Study Criteria Committee Meeting, March 8, 1996.

. “Methods for Estimating the Magnitude and Frequency of Floods in Arizona”, by R.H. Roeske, USGS.

e. “State Standard for Estimating Peak Discharges on Ungaged Rural Watersheds”, ADWR draft publication.

f. Flows in parentheses are from FCDMC update of Cline and Rodger Creek modeling by Baker Engineers using a depth-area reduction factor of 1.0.
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LOSS PARAMETERS FOR SUBBASIN: S1

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
8 0.053 2:5 0.96 0
72 14031 49.6 0.09 30
96 0.021 1.0 0.07 0
40 0.811 39.0 0.17 0
93 0.002 Ok 0..33 0
104 0.027 1.3 0.14 60
41 0.135 6.5 0.17 0
TOTAL = 2.080 Sg.Miles XKSAT = 0.13 %$Rock = 16
DTHETA
Dry = 0.38 PSIF = 6.40
Normal = 0.21
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
1.398 VACANT 67.3 DRY 18 0 0.22 0.04 Low 0.04
0.680 FOREST 32.7 DRY 18 0 0.22 0.04 Low 0.04
2.078 = Total Area Avg. = 18 0% 0.220
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.38
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.14
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 16

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sq. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S2

XKSAT
Map Unit AREA $ Area XKSAT % Rock
Sg.Miles Outcrop
72 0.265 22.6 0.09 30
96 0.046 3.9 0.07 0
40 0.309 26.3 0.17 0
8 0.055 4.7 0.96 0
93 0.014 1.2 0.33 0
66 0.080 6.8 0:23 0
41 0.121 10.3 Q.17 0
95 0.076 6.5 0.04 0
26 0.142 12.1 0.01 0
68 0.018 1.5 0.63 0
110 0.026 242 013 0
10 0.012 1.0 0.94 0
13 0.009 0.8 0.01 0
12 0.001 0.1 0.01 0
TOTAL = 1.174 Sg.Miles XKSAT = 0.10 $Rock = 7
DTHETA
Dry = 0.35 PSIF = 7.00
Normal = 0.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
0.115 LDR 9.8 DRY 22 5 0.18 0.04 Low 0.05
1.059 VACANT 90.2 DRY 22 0 0.18 0.04 Low 0.04
1.174 = Total Area Avg. = 22 0% 0.180
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.11
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 7

% EFFECTIVE IMP. = 7

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope JA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S3

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sqg.Miles Outcrop
41 0.224 21..7 0L.17 0
95 0.043 4.2 0.04 0
66 0.620 60.2 023 0
72 0.107 10.4 0.09 30
96 0.022 2l 0.07 0
68 0.007 0.7 0..63 0
12 0.007 07 0.01 0
TOTAL = 1.030 Sg.Miles XKSAT = 0.17 $Rock = 3
DTHETA
Dy = 0.39 PSIF = 5.70
Normal = 025
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
0.114 LDR 11.1 DRY 23 5 017 0.04 Low 0.05
0.722 VACANT 701 DRY 23 0 0.17 0.04 Low 0.04
0.194 FOREST 18.8 DRY 23 0 0507 0.04 Low 0.05
1.030 = Total Area Avg. = 23 1% 0. 170
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 039
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.19
IMPERVIOUS AREA: URBAN @ 100 % effective = 1
ROCK OUTCROP @ 100 % effective = 3
% EFFECTIVE IMP. = 4

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope TIA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S4

XKSAT
Map Unit AREA $ Area XKSAT % Rock
Sqg.Miles Outcrop

66 0.017 1.8 0.23 0

95 0.020 2l 0.04 0

40 0:933 96.2 0.17 0
TOTAL = 0.970 Sg.Miles XKSAT = 0.17 %Rock = O

DTHETA
Dry = 0.39 PSIF = 5.70
Normal = 0.25
Wet = 0.00
LAND USE

AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type

0.040 VACANT 4.1 DRY 20 0 0.20 0.04 Low 0.06

0.930 FOREST 98,9 DRY 20 0 0.20 0.04 Low 0.04
0.970 = Total Area Avg. = 20 0% 0.200
PERCENT OF SUBBASIN DRY = 100. %

NORMAL = 0.0 %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.39

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0:19
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN:

Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop

95 0.004 0.2 0.04 0

8 0.005 0.3 .95 0

41 0.005 0.3 0:::1.7 0

40 1.836 99.2 617 0
TOTAL = 1.850 Sg.Miles XKSAT = 0.17 %$Rock = 0

DTHETA
Dry = 0.39 PSIF = 5.70
Normal = 0.25
Wet = 0.00
LAND USE

AREA LAND USE % Area DTHETA $Veg. RTIMPS IAa Kn Kb Kb

Sqg.Miles Type condition cover in. Type

0.016 VACANT 0.9 DRY T «0 0.23 0.04 Low 0.07

1.837 FOREST 99.1 DRY 17 0 0.23 0.04 Low 0.04

1.853 = Total Area Avg. = 17 0% 0.230
PERCENT OF SUBBASIN DRY = 100. %

NORMAL = 0.0 %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.39

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.18
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S6

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
110 0.069 7.4 0:13 0
13 0.109 11.6 0.01 0
10 0.111 11.8 0.94 0
12 0.138 14.7 0.01 0
96 0.013 1.4 0.07 0
95 0.052 5.6 0.04 0
8 0.019 2.0 0.96 0
41 0.206 22.0 0.I7 0
66 0:170 18.2 .23 0
98 0.036 3:8 Q.37 0
3 0.013 1.4 0.58 0
TOTAL = 0.936 Sg.Miles XKSAT = 0.10 %Rock = 0
DTHETA
Dry = 0..35 PSIF = 7.00
Normal = 0.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Sqg.Miles Type condition cover AR Type
0.309 LDR 33.0 DRY 31 5 0.23 0.03 Low 0.05
0.003 INST/REL 0.3 DRY 31 0 9.23 0.03 Low 0.08
0.614 VACANT 65.6 DRY 31 0 0.23 0.03 Low 0.04
0.010 FOREST 1.1 DRY 3. 0 0.23 0.03 Low 0.07
0.936 = Total Area Avg. = 3. 2% 0.230
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.12
IMPERVIOUS AREA: URBAN @ 100 % effective = 2
ROCK OUTCROP @ 100 % effective = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj. %




LOSS PARAMETERS FOR SUBBASIN: S7

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sqg.Miles Outcrop
26 0.042 6.1 0.01 0
49 0.023 3.4 0.06 0
110 0.175 25.:6 0.13 0
52 0:.112 16.4 0.16 20
13 0.088 129 0.01 0
98 0.099 14,5 0.37 0
22 0.082 12...0 0.04 0
3 0.020 249 0.58 0
45 0.042 6isl 0.03 0
TOTAL = 0.683 Sg.Miles XKSAT = 0.08 $Rock = 3
DTHETA
Dry = 0.32 PSIF = 7.60
Normal = 06.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veqg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition covear im. Type
0.189 LDR 277 DRY 25 5 Q515 0.03 Low 0.05
0.494 VACANT 72:3 DRY 25 0 0.15 0.03 Low 0.05
0.683 = Total Area Avg. = 25 1% 0.150
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0,32
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.09

IMPERVIOUS AREA: URBAN @ 100 % effective = 1
ROCK OUTCROP @ 100 % effective =

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S8

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
52 0.014 142 0.16 20
45 0.309 27.6 0103 0
22 0.027 2.4 0.04 0
109 0.705 629 0.35 35
98 0.006 0.5 Q.37 0
3 0.060 5.4 0.58 0
TOTAL = 1.121 Sg.Miles XKSAT = 0.17 $Rock = 22
DTHETA
Dry = 0.39 PSIF = 5.70
Normal = 0.:25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover if. Type
1.121 VACANT 100 DRY 23 0 0 1.7 0.03 Low 0.04
1.121 = Total Area Avg. = 23 0% 0.170
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.39

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0:19
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 22

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S9

XKSAT
Map Unit AREA $ Area XKSAT % Rock
Sg.Miles Qutcrop

95 0.009 0.9 0.04 0

66 0.027 2.6 0.23 0

40 0.985 96.5 0. L7 0
TOTAL = 1.021 sSsg.Miles XKSAT = 0.17 $Rock = 0

DTHETA
Dry = 0.39 PSIF = 5.70
Normal = 0.25
Wet = 0.00
LAND USE

AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type

0.043 VACANT 4.2 DRY 20 0 0.20 0.04 Low 0.06

0.978 FOREST 95.8 DRY 20 0 0.20 0.04 Low 0.04
1.021 = Total Area Avg. = 20 0% 0.200
PERCENT OF SUBBASIN DRY = 100. %

NORMAIL = 0.0 %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.39

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0:,19
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 0

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sq. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S10

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
66 0..:730 40.5 0..23 0
95 0.278 15.4 0.04 0
41 0.096 5.3 0.17 0
110 0.040 2.2 0.13 0
98 0.024 1.3 0.37 0
13 0.090 5.0 0.01 0
3 0155 8.6 0.58 0
120 0.093 5:2 0.06 0
93 0.159 8.8 0.33 0
96 0.049 2.7 0.07 0
6 0.033 1.8 0.:62 0
109 0.054 3.0 035 35
TOTAL = 1.801 Sg.Miles XKSAT = 0.15 $Rock = 1,
DTHETA
Dry = 0.40 PSIF = 6.00
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veqg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
1.455 VACANT 80.8 DRY 2" 0 0 17 0.03 Low 0.04
0.188 FOREST 10.4 DRY 27 0 0.17 0.03 Low 0.05
0.158 LDR 8.8 DRY 27 5 0.17 0.03 Low 0.05
1.801 = Total Area Avg. = 27 0% 0.170
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.40
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.18
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 1

% EFFECTIVE IMP. = O

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi  in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S11

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
40 0.920 100 0.17 0
TOTAL = 0.920 Sg.Miles XKSAT = 0.17 %Rock = 0
DTHETA
Dry = 0.39 PSIF = 5.70
Normal = 0:25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% 1A Kn Kb Kb
Sqg.Miles Type condition cover in. Type
0.920 FOREST 100 DRY 20 0 0.20 0.04 Low 0.04
0.920 = Total Area Avg. = 20 0% 0.200
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.39
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.19

IMPERVIOUS AREA: URBAN @ 100 % effective =
ROCK OUTCROP @ 100 % effective = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S12

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
95 0.425 46 .7 0.04 0
66 0.383 42.1 0.23 0
26 0.076 8.4 G.01 0
52 0.002 0.2 0.16 20
68 0.020 2.2 0.63 0
3 0.004 0.4 0.58 0
TOTAL = 0.910 Sg.Miles XKSAT = 0.08 %Rock = 0
DTHETA
Dry = 0.32 PSIF = 7.60
Normal = 0:.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover ins Type
0.506 FOREST 55.4 DRY 25 0 0.15 0.03 Low 0.05
0.214 VACANT 23.4 DRY 28 0 0.15 0.03 Low 0.05
0.193 LDR 211 DRY 25 5 0..15 0.03 Low 0.05
0.913 = Total Area Avg. = 25 1% 0150
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.32
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.09
IMPERVIOUS AREA: URBAN @ 100 % effective = 1
ROCK OUTCROP @ 100 % effective = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sa. mi. i £E/mi A, adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S13

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
109 0.660 5%1:9 0:35 35
98 0.060 4.7 0:37 0
44 0.234 18.4 0.03 0
110 0.126 9.9 0.13 0
68 0075 5:9 0.63 0
3 0.054 A 2 0.58 0
18 0.019 1.5 0.01 0
66 0.033 2.6 0.23 0
52 0.009 0.7 0.16 20
96 0.002 02 0.0% 0
TOTAL = 1.272 Sg.Miles XKSAT = 0.20 $Rock = 18
DTHETA
DIy = 0.37 PSIF = 5.30
Normal = 0.28
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMPS% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
0.203 LDR 16.0 DRY 25 5 0.22 0.04 Low 0.05
0.031 MEDCOM 2.4 DRY 25 60 0.22 0.04 Low 0.06
1.038 VACANT 81.6 DRY 25 0 0.22 0.04 Low 0.04
1.272 = Total Area Avg. = 25 2% 0.220
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.37
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0,23
IMPERVIOUS AREA: URBAN @ 100 % effective = 2
ROCK OUTCROP @ 100 % effective = 18

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sq. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S14

XKSAT
Map Unit AREA % Area XKSAT $ Rock
Sqg.Miles Outcrop
109 0392 47.1 0..35 35
44 05232 279 0.03 0
68 0. 051 6l 0.63 0
52 0.032 3.8 0.16 20
26 0.020 2.4 0.01 0
13 0.020 2.4 0.01 0
3 0.086 10.3 0.58 0
TOTAL = 0.833 Sg.Miles XKSAT = 0.16 %Rock = 17
DTHETA
Dry = 0..39 PSIF = 5.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover ks, Type
0.108 LDR 1.3::.0 DRY 24 5 0...23 0.04 Low 0.05
0.105 MEDCOM 12:6 DRY 24 60 023 0.04 Low 0.05
0.620 VACANT 74 .4 DRY 24 0 0.23 0.04 Low 0.04
0.833 = Total Area Avg. = 24 8% 0.230
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.39
SUBBASIN XKSAT ADJUSTED FOR VEG. = 018
IMPERVIOUS AREA: URBAN @ 100 & effective

ROCK OUTCROP @ 100 % effective = 1

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S15

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
13 0.017 1.7 0.01 0
44 0.089 9.0 0.03 0
68 0.100 10.2 0.63 0
12 0.058 5.9 0.01 0
52 0.252 25.5 0.16 20
72 0.299 30.3 0.09 30
110 0.164 16.6 0.13 0
98 0.008 0.8 037 0
TOTAL = 0.987 Sg.Miles XKSAT = 0.10 %Rock = 14
DTHETA
Dry = 0.35 PSIF = 7.00
Normal = 0.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA Veg. RTIMPS% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
0.180 LDR 18.2 DRY 26 5 021 0.04 Low 0.05
0.807 VACANT 81.8 DRY 26 0 0.2 0.04 Low 0.04
0.987 = Total Area Avg. = 26 1% 0.210
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 035
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.12
IMPERVIOUS AREA: URBAN @ 100 % effective

= 1
ROCK OUTCROP @ 100 % effective = 14

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S16

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
1.0 0.100 7.6 0. 13 0
13 0.160 12 . 4, 0.01 0
52 0015 A ok 0.16 20
3 0.258 19.6 0.58 0
44 0.168 12.7 0.03 0
109 0.386 29.3 0.35 35
68 0.088 6:7 0.63 0
12 0.044 3.3 0.01 0
98 0.099 7.5 0.37 0
TOTAL = 1.318 Sg.Miles XKSAT = 0.16 %Rock = 10
DTHETA
Dry = 0.39 PSIF = 5.00
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMPS% IA Kn Kb Kb
Sg.Miles Type condition cover ir. Type
0.095 LDR 7.2 DRY 32 5 0.29 0.03 Low 0.06
1.223 VACANT 92.8 DRY 32 0 0.29 0.03 Low 0.04
1.318 = Total Area Avg. = 32 0% 0290
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 039
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.20
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 10
% EFFECTIVE IMP. = O

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi  dn. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S17

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
110 0..32%5 F..5 0. L3 0
68 0.024 2.3 0.63 0
72 0.264 25.6 0.09 30
12 0.114 11.0 0:01 0
13 0.020 1.9 0.00 0
98 0.105 10.2 0.37 0
44 0.158 15..3 0.03 0
112 0.023 222 0.39 0
TOTAL = 1.033 Sg.Miles XKSAT = 0.09 %Rock = 8
DTHETA
Dry = 0.33 PSIF = 7.30
Normal = 0.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
0.044 LDR 4.3 DRY 24 5 016 0.04 Low 0.06
0.989 VACANT 9557 DRY 24 0 0.16 0.04 Low 0.04
1.033 = Total Area Avg. = 24 0% 0.160
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = g.33
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.10
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 8
% EFFECTIVE IMP. = 0

INPUT VALUES FOR MCUHP2Z PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S18

XKSAT
Map Unit AREA $ Area XKSAT % Rock
Sq.Miles Outcrop
12 0.719 42.0 0.01 0
112 0.338 19.7 0.39 0
110 0.022 o3 0.13 0
44 0.067 39 0...03 0
98 05116 6.8 037 0
113 0.125 7.3 0.39 0
22 0.326 19.0 0.04 0
TOTAL = 1.713 Sg.Miles XKSAT = 0.05 %$Rock = 0
DTHETA
Dry = 0.27 PSIF = 8.80
Normal = 015
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA ¥Veg. RTIMPS% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
0.043 LDR 215 DRY 25 5 0.15 0.03 Low 0.06
1.647 VACANT 96 .1 DRY 25 0 0.15 0.03 Low 0.04
0.023 STKYRD i3 DRY 25 0 0. 15 0.03 Low 0.06
1.713 = Total Area Avg. = 25 0% 0.150
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.27
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.06
IMPERVIOUS AREA: URBAN @ 100 % effective 0

ROCK OUTCROP @ 100 % effective

% EFFECTIVE IMP. = O

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi  in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S20

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
12 0..293 23.0 0../01 0
13 0.243 19 . 1 001 0
113 0.013 1.9 0.39 0
110 0.224 17.6 0..13 0
112 0..063 4.9 0..389 0
22 0.106 8.3 0.04 0
52 0 .327 2557 0.16 20
100 0.004 0.3 0.40 20
TOTAL = 1.273 Sg.Miles XKSAT = 0.05 $Rock = 5
DTHETA
Dry = 0.27 PSIF = 8.80
Normal = 0.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover irv. Type
0.194 LDR 15.2 DRY 23 5 0=17 0.03 Low 0.05
1.079 VACANT 84.8 DRY 23 0 0.17 0.03 Low 0.04
1.273 = Total Area Avg. = 23 1% 0.170
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.27
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.06
IMPERVIOUS AREA: URBAN @ 100 % effective = 1
ROCK OUTCROP @ 100 % effective = 5
% EFFECTIVE IMP. = 6

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi dn. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S19

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles outcrop
112 0.155 20.1 0.39 0
22 0.199 25.8 0.04 0
13 0.044 5.7 0..01 0
12 0.059 7.6 0.01 0
44 0.186 24.1 0.03 0
25 0.022 2.8 0.23 0
52 0..4.03. 13..1 0.16 20
68 0.005 0.6 0.63 0
100 0.001 (o PR 0.40 20
TOTAL = 0.772 Sg.Miles XKSAT = 0.06 $Rock = 3
DTHETA
Dry = 0.29 PSIF = 8.40
Normal = 0.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Vegqg. RTIMPS IA Kn Kb Kb
Sg.Miles Type condition ccver in. Type
0.171 LDR 22.2 DRY 23 5 0:17 0.03 Low 0.05
0.582 VACANT 5.4 DRY 23 0 0:17 0.03 Low 0.04
0.019 STKYRD 2.5 DRY 23 0 0.17 0.03 Low 0.07
0.772 = Total Area Avg. = 23 1% 0.170
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.29
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.07
IMPERVIOUS AREA: URBAN @ 100 % effective = 1
ROCK OUTCROP @ 100 % effective = 3

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sof. Mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S21

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles outcrop
44 0.028 1.3 0.03 0
98 0.107 4.8 0.37 0
3 0.364 16.4 0.58 0
110 0.100 4.5 013 0
13 0.079 3.6 0.01 0
50 0.136 6.1 0.26 0
12 1105 49.8 0,00 0
112 0.103 4.6 0.39 0
22 0.068 il 0.04 0
55 0.028 1.3 0.27 0
18 0.028 1.3 0.33 15
52 0.005 0.2 0.16 20
22 0.070 32 0.04 0
TOTAL = 2.221 Sg.Miles XKSAT = 0.05 %$Rock = 0
DTHETA
Dry = 0.27 PSIF = 8.80
Normal = 0.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA tVeg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in.. Type
0.061 LDR 247 DRY 30 5 0,21 0.03 Low 0.06
2.160 VACANT 97.3 DRY 30 0 0.21 0.03 Low 0.04
2.221 = Total Area Avg. = 30 0% 0i.-22:0
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 027
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.06
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = O
% EFFECTIVE IMP. = O

INPUT VALUES FOR MCUHPZ PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
s, mis mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S22

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT $ Rock
Sg.Miles Outcrop
44 0.120 8.2 0.03 0
12 0.183 12 .5 0.01 0
110 0.102 7.0 0513 0
18 0.045 3k 0.33 15
55 0.004 053 Qi 27, 0
52 0.314 21.4 0.16 20
100 0.141 8.6 0.40 20
123 0.312 21,3 O3 0
98 0.040 2.7 0,37 0
21 0.004 0.3 0.38 0
3 0.202 13.8 0.58 0
TOTAL = 1.467 Sg.Miles XKSAT = 0.16 %Rock = 7
DTHETA
Dry = 039 PSIF = 5.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMPS% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
0.002 RIVER 0.1 DRY 26 0 0.25 0.03 Low 0.08
1.465 VACANT 99.9 DRY 26 0 0.25 0.03 Low 0.04
1.467 = Total Area Avg. = 26 0% 0.250
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0«39
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.19

IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective =

% EFFECTIVE IMP. = O

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S23

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
i 1.056 61.4 0.01 0
44 0.026 1.5 0.03 0
100 0.041 2.4 0.40 20
110 0.007 0.4 0.13 0
8 0.326 19.0 0.58 0
55 0.120 7.0 022 0
112 0.095 5iz5 0.39 0
50 0.037 22 0.26 0
98 0.012 0.7 0.37 0
TOTAL = 1.720 Sg.Miles XKSAT = 0.04 $Rock = 0
DTHETA
Dry = 0.25 PSIF = 9.70
Normal = 0.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMPS% IA Kn Kb Kb
Sqg.Miles Type condition cover 1H Type
1.720 VACANT 100 DRY 40 0 0.35 0.03 Low 0.04
1.720 = Total Area Avg. = 40 0% 0.350
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.05
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0
% EFFECTIVE IMP. = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sq. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: S24

XKSAT
Map Unit AREA $ Area XKSAT % Rock
Sg.Miles Outcrop
12 0.304 47.5 0.01 0
3 0.140 21.:9 0:.:58 0
55 0.063 9.8 0.27 0
98 0.012 1.5 037 0
75 0.061 9,5 0..23 0
112 0.060 9.4 0439 0
TOTAL = 0.640 Sg.Miles XKSAT = 0.07 $Rock = 0
DTHETA
Dry = 0.30 PSIF = 8.00
Normal = 0.18
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
0.048 LDR T8 DRY 40 5 0.35 0.03 Low 0.06
0.004 RIVER 0.6 DRY 40 0 0135 0.03 Low 0.07
0.588 VACANT 93...9 DRY 40 0 0.35 0.03 Low 0.04
0.640 = Total Area Avg. = 40 0% 0.350
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.30
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.09
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 $ effective = 0
% EFFECTIVE IMP. = O

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: X1SUB

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
26 81.000 20.9 0.01 0
66 74.000 159 A 0:23 0
72 202.000 52.2 0.09 30
93 20.000 552 0.33 0
95 10.000 2.6 0.04 0
TOTAL = 387.000 Acres XKSAT = 0.07 %Rock = 16
DTHETA
Dry = 0.30 PSIF = 8.00
Normal = g.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0.40 0.02 Low
387.000 OPEN 100 DRY 15 0 0.20 0:8 Min 0.t2
V.L.D.R NORMAL 30 5 0.30 e.8 Low
L. B.R NORMAL 50 15 0.30 0.03 Low
M.D.R NORMAL 50 30 0 25 0 03 Low
M. F R NORMAL 50 45 0..25 0.05 Low
Ind NORMAL 60 55 0.:15 $.03 Min
L.E:R NORMAL 75 80 0.9 0.02 Min
M.D.R NORMAL 90 0 0.20 0.10 Hi
M.F.R NORMAL 85 0 0.50 0.10 Hi
387.00 = Total Area Avg. = 15 0% 0.200
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.30
SUBBASIN XKSAT ADJUSTED FOR VEG. = o, 07
IMPERVIOUS AREA: URBAN @ 100 % effective 0

ROCK OUTCROP @ 100 % effective = 16

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: X2SUB

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
26 53.000 19.1 0.01 0
66 135.000 48.7 0.23 0
72 54.000 19.5 0.09 30
95 35.000 12.6 0.04 0
TOTAL = 277.000 Acres XKSAT = 0.08 %Rock = 6
DTHETA
Dry = 0.32 PSIF = 7.60
Normal = 015
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover ig. Type
Desert DRY 25 0 0.40 0.02 Low
277.000 OPEN 100 DRY 15 0 0..20 0.02 Min Q.02
V:L:D:5B NORMAL 30 5 0530 0.03 Low
L.D.R NORMAL 50 15 0:30 0.03 Low
M.D.R NORMAL 50 30 0:25 0,103 Low
M.F.R NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
L.D.R. NORMAL 75 80 0.12 0.02 Min
M.D:R. NORMAL 90 0 0.20 010 Hi
M.F.R. NORMAL 85 0 0450 0.10 Hi
277.00 = Total Area Avg. = HEL) 0% 0.200
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.32
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.08
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 6
% EFFECTIVE IMP. = 6

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: X3SUB

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
6 9.000 245 0.62 0
26 26.000 T3 0.01 0
28 11.000 Bk, 0.02 0
66 148.000 41.6 0.23 0
72 9.000 245 0.09 30
93 10.000 28 033 0
95 143.000 40.2 0.04 0
TOTAL = 356.000 Acres XKSAT = 0.08 $%Rock = 1
DTHETA
Dry = 0.32 PSIF = 7.60
Normal = 0:15
Wet = 0.0u
LANL JSE
AREA LAND USE % Area DTHETA sVeg. RTIMP% IA Kn Kb Kb
Acres Type condition cover dn. Type
Desert DRY 25 0 0 47 ~.02 Low
356.000 OPEN 100. DRY 15 0 C.2¢ 0.02 Min 0.02
V.L.D.R NORMAL 30 5 0.30 0.03 Low
Lo R NORMAL 50 15 0..30 0.02 Low
M:D.R NORMAL 50 30 0.25 0403 Low
M.F.R NORMAL 50 45 0425 0.05 Low
Ind NORMAL 60 59 0.15 0.03 Min
L.D.R NORMAL 75 80 0...1.0 0.02 Min
M.D.R NORMAL 90 0 C.20 0.10 Hi
M.F.R NORMAL 85 0 0..50 020 Hi
356.00 = Total Area Avg. = 18 0% 0.200
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.32
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.08
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 1
$ EFFECTIVE IMP. = 1

sq. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: X4SUB

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres outcrop
28 76.000 42.0 0.02 0
66 48.000 26:5 023 0
95 57.000 315 0.04 0
TOTAL = 181.000 Acres XKSAT = 0.05 %Rock = O
DTHETA
Dry = 0.27 PSIF = 8.80
Normal = €.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMPS% Ia Kn Kb Kb
Acres Type condition cover . Type
Desert DRY 25 0 0.40 0.02 Low
181.000 OPEN 100. DRY 15 0 0.20 0.02 Min 0.03
V:L,D:R NORMAL 30 5 0.30 0.03 Low
E: DR NORMAL 50 15 .30 0.03- -Low
M.D.R NORMAL 50 30 25 0.03 Low
M.F.R NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0315 0.03 Min
L«D:R NORMAL 75 gC 0.10 0.02 Min
M.D.R NORMAL 9.2 o] 0.20 0.10 Hi
M.F.R NORMAL 85 0 0.50 0.10 Hi
181.00 = Total Area Avg. = 15 0% 0.200
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.27
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.05
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 0

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: X5SUB

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
6 80.000 33.2 0.62 0
26 12.000 S0 0.01 0
28 13.000 5.4 0.02 0
66 44.000 £8.3 0.23 0
95 92.000 38,2 0.04 0
TOTAL = 241.000 Acres XKSAT = 0.12 %Rock = O
DTHETA
Dry = 0.37 PSIF = 6.60
Normal = 0.18
Wet = 0.00
LAND JSE
AREA LAND USE % Area DTHETA $Veg. RTIMPS% IA Kn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25 0 0.40 0.02 Low
241.000 OPEN i0¢C DRY 15 0 0.20 0.02 Min 0.03
VL. DL R NORMAL 30 8 0.30 0.03 Low
L.D.R NORMAL 50 15 0.30 0.03 Low
M.D.R NORMAL 50 30 0...25 0.03 Low
M.F.R NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 015 0.03 Min
L.D.R NORMAL 75 80 0.10 0.02 Min
M.D.R NORMAL 90 0 0.20 6.10 Hi
M.F.R NORMAL 85 0 0..50 0.10 Hi
241.00 = Total Area Avg. = 15 0% 0.200
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 037
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.13
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0

sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: SUBCl

Soil Survey Used Other

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
126F 280.000 34.7 0.25 0
103F 526.000 65.3 0.25 0
TOTAL = 806.000 Acres XKSAT = 0.25 $Rock = 0
DTHETA
Dry = 0..35 PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
Desert DRY 25, 0 0.40 0.02 Low
806.000 OPEN 100. DRY 15 0 0.20 0.02 Min 0.02
V.L.D.R NORMAL 30 5 0..30 003 LOow
L.D.R NORMAL 50 15 0..30 0.03 Low
M.D.R NORMAL 50 30 $.258 0.03 Low
M.F.R NORMAL 50 45 0..25 C.05 Low
Ind NORMAL 60 55 0..15 0.03 Min
L.D.R NCORMAL 75 80 0,10 0.02 Min
M.D.R NORMAL 90 0 0.20 D.10 Hi
M.F.R NORMAL 85 0 0..50 0.10 Hi
806.00 = Total Area Avg. = 15 0% 0.200
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.:85
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.26
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0
$ EFFECTIVE IMP. = O

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope TA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi. in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: SUBC2

Soil Survey Used Other

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
126F 100.000 Tl 0.25 0
103F 1302.000 92.9 0.25 Q
TOTAL = 1402.000 Acres XKSAT = 0.25 %Rock = 0
DTHETA
Dry = 0:..35 PSIF = 4.80
Normal = 0:25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMPS% IA Kn Kb Kb
Acres . Type condition covei 15, Type
Desert DRY 2% 0 0.40 0.02 Low
1402.00 OPEN 100 DRY 15 0 0.20 0.02 Min 0.02
V.L.D.R NORMAL 30 5 030 0.03 Low
L.D.R NORMAL 50 L5 0.30 0.03 Low
M.D.R NORMAL 50 30 0.25 0.03 Low
M.F.R NCRMAL 50 5 0.25 0.05 Low
Ind NORMAL 60 55 0.1% 0.03 Min
L.D.R NORMAL 75 80 010 0.02 Min
M.D.R NORMAL 9C 0 0.20 0.10 Hi
M.f& NORMAL & 0 9. 50 0.10 Hi
1402.0 = Total Area Avg. = 15 0% 0.200
PTZRCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.26
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0
$ EFFECTIVE IMP. = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: SUBC3

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
6 5.000 0.6 0.62 0
66 85.000 o 0 T 0.23 0
T2 17.000 21 0.09 30
95 10.000 1:3 0.04 o]
126F 100.000 12.6 0.25 0
103F 577.000 72.7 0...25 0
TOTAL = 794.000 Acres XKSAT = 0.24 $Rock = 1
DTHETA
Dry = 0.35 PSIF = 4.90
Normal = 0...25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMPY% IA Kn Kb Kb
Acres Typ~ condition cover in. Tv=g
140.000 vesert i7.6 DRY 25 v] J.40 G.02 Tow 0.05
654,000 OPEN 22.4 DRY 15 C Sw20 $.02 Min €.02
Vil DR NORMAL 30 5 0.30 U.U03 Low
i JRe NORMAL 50 15 5.30 0.03 Low
SN NORMAL 50 30 & 25 0./03 i-ow
M F ok NORMAL: 50 45 .25 - Low
I.d NORMAL 60 +5 i lsS S.05 Haa
Lo DR NORMAL 5 80 0.10 0.02 Min
M.D.R. NORMAL 90 0 0.20 0.10 Hi
M.F.R. NORMAL 85 0 0.50 0.10 Ei
794.00 = Total Area Avg. = 17 0% 0.230
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 035
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.26
IMPERVIOUS AREA: URBAN @ 100 & effective = 0
ROCK OUTCROP @ 100 % effective = 1

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi . £t/mi in. adj. % min.
SUBC3 1.241 2.18 1.61 0.02 403.7 0.23 0.35 4.90 0.26 1 18



LOSS PARAMETERS FOR SUBBASIN: SUBC4

Soil Survey Used Other

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
126F 467.000 28.7 0:25 0
103F 1158.000 Ti1.3 0.25 0
TOTAL = 1625.000 Acres XKSAT = 0.25 %Rock = 0
DTHETA
Dry = 0.35 PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in; Type
Desert DRY 28 0 0.40 0.02 Low
1625.00 OPEN 100 DRY 5 0 0.20 0.02 Min 0.02
V.L.D.R NORMAL 30 = 0.30 0.03 Lcw
L.D.R. NORMAL 50 15 0.30 0.03 Low
M.D.R. NORMAL S5vu 30 0.25 0.03 Low
M.F.R. NORMAL S¢C 45 B.25 C.05 Low
Ind NORMAL 60 55 0. 1S 0.03 Min
T v Res NORMAL s 8¢ 0.0 0.02 Min
M..D <R NCRMAL 9C & 0.20 0.120 B
M.F.R. INORMAL &= V] 0.50 0:160 Hz
1625.0 = Total Area Avg. = 15 0% 0.200
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.26
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 0

sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: SUBCS

Soil Survey Used Other

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
126F 128.000 5.9 0.25 0
103F 1638.000 75.5 0:.25 0
72 404.000 18.6 0.09 30
TOTAL = 2170.000 Acres XKSAT = 0.21 $Rock = 6
DTHETA
Dry = 0.37 PSIF = 5.20
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA EVac . RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
437.000 Desert 20.1 DRY 25 0 0.40 0.02 Low 0.04
1733.0C OPEN 79..9 DRY 15 0 020 0.02 Min 0.02
V.L.D.R NORMAL 30 5 0.30 0.03 Low
L.D.R NORMAL 50 15 0.33 0.03 Low
¥.D.R NORMAL 50 30 G2 .02 Low
M.F.R NORMAL 50 45 .25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Li- DR NORMAL 75 30 0.:10 0.02 Min
M.D.R NORMAL 90 0 0.20 C.18 H.
M.F.R NORMAL 85 C 0.5C 0.10. Hi-»——
2170.0 = Total Area Avg. = 17 0% 0.240
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 037
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.23
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 6

% EFFECTIVE IMP. = 6

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi dn. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: SUBC7

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
26 202.000 26.3 0.01 0
66 72.000 9.4 0.23 0
72 469.000 6.1 2 0.05 30
95 24.000 3.1 0.04 0
TOTAL = 767.000 Acres XKSAT = 0.05 $Rock = 18
DTHETA
Dry = 0.27 PSIF = 8.80
Normal = 0..15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Acrcs Type condition cover in. Type
767.00C Desert 100. CRY 25 0 0.40 0.02 Low 0C.04
OPEN DRY 15 6] 0.20 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.03 Low
L. DR WCRMAL Su 15 c.30 0.03 Low
M.D.R NORMAL 50 30 0.25 0.03 Low
M.F.R NORMAL - 50 45 0,25 0.05 Low
Ind NORMAL 60 55 015 0.03 Min
L. D.R. NJORMAL 75 Vo 0.10 0.0z Min
M.D.R NORMAL 30 G 0.20 0.20 Hi
M.F.R NORMAL 85 0 0.50 0.10 Hi
767.00 = Total Area Avg. = 25 0% 0.400
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 027
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.06
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 18
% EFFECTIVE IMP. = 18

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. fe/mi  in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: SUBCS8

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
6 2.000 0.2 Q.. 62 [}
26 437.000 48.0 0.01 0
66 61.000 6.7 0.23 0
72 258.000 28.4 0.09 30
95 152 .000 16.7 0.04 0
TOTAL = 910.000 Acres XKSAT = 0.03 $Rock = 9
DTHETA
Dry = 022 PSIF = 10.10
Normal = 0.13
Wet = 0.00
AREA LAND USE % Area DTIETA $Veg. RTIMPS IA Kn Kb Kb
Acres Type condition cover in. Type
639.000 Desert 702 DRY 25 0 0.40 0.02 Low 0.04
OPEN DRY 15 0 0.20 G.02 Min
DB R NORMAL Ju 5 €30 D.83 Low
271.0600 L.D.R 29.8 NORMAL 50 15 0.30 0.03 Low 0.05
M.D.R NORMAL 50 30 0.25 G.03 Low
M.F.R NOEMAL 50 45 0.25 0.05 Low
ind HJCRMAL 60 55 0,18 0.03 Min
L.D.A NORMAL 5 8C D4is 0.0z Mi
M.D. R NORMAL 90 0 0.20 0.10 Hi
M.F.R NORMAL 85 0 0.50 0.10 Hi
910.00 = Total Area Avg. = 32 4% 0.370
PERCENT OF SUBBASIN DRY = 70.0 %
NORMAL = 30.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0:19
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.04
IMPERVIOUS AREA: URBAN @ 100 % effective = 4
ROCK OUTCROP @ 100 % effective = 9
% EFFECTIVE IMP. = 13

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sgq. mi. mi. ft/mi in adj. % min.



LOSS PARAMETERS FOR SUBBASIN: SUBCSYS

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
3 1.000 03 0.58 0
6 107.000 28.9 0.62 0
i3 10.000 2:7 0.01 0
26 77.000 20.8 0.01 0
44 22.000 5.9 0.03 0
66 8.000 2.2 0.23 0
72 41.000 11.1 0.09 30
93 10.000 2.7 0.33 0
96 30.000 8.1 0.07 0
110 11.000 3.0 8.13 0
103F 53.000 14.3 .25 0
000 Acres XKSAT = 0.11 $Rock = 3
G.36 PSIF = 6.80
0..-1.7
c.00
AREA LAND USE % Area DTHETA sVeg. RTIMP% IA Kr. Kb Kb
Acres Type condition cover in. Type
21:9.10 Leuert 9 .d DERY 25 6] .=0 0.0z Low 0.05
42.3235 CPEN e DRY i5 G 0.20 .02 Mi. ©.33
G 0 8 NORMAL 30 5 0.30 0.03 Low
109.000 L.D.R 29.5 NORMAL 50 15 0.30 0.03 Low 0.05
M.D.R NORMAL 50 30 0.28 .03 Low
M. F.R NORMAL 50 45 0.28 0.05 Low
Ind NORMAL 60 55 0415 0.03 Min
L.D.R NORMAL 18 80 0:10 0.02 Min
M.D.R NORMAL S0 0 0.20 0.10 Hi
M.F.R NORMAL 85 0 0.50 0.10 Hi
370.00 = Total Area Avg. = 31 4% 0350
PERCENT OF SUBBASIN DRY = 71.0 %
NORMAL = 30.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0534
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.14
IMPERVIOUS AREA: URBAN @ 100 % effective = ¢
ROCK OUTCROP @ 100 % effective = 3
% EFFECTIVE IMP. = 7

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: R1

Map Unit AREA % Area XKSAT % Rock
Acres Outcrop

26 365.000 3645 001 0
66 8.000 0.8 0.23 0
72 566.000 56.7 0.09 30
95 55.000 5.5 0.04 0
96 5.000 0.5 0.07 0

TOTAL = 999.000 Acres XKSAT = 0.04 %Rock = 17
DTHETA

Dy = 0.28 PSIF = 9.70

Normal = G153

Wet = 0.00

AREA LAND USE % Area DTHETA $Vee.  RTIMPY%  IA Kn Kb Kb
Acres Type condition cover in. Type
599.000 Vacant 100 DRY 26 0 015 0.03 Low 0.04
L:D.Rs DRY 34 5 0.10 0.03 Low
999.00 = Total Area Avg. = 26 0% G.150
PERCENT OF SUBBA-TN DRY = 200. =
NORMAL - 0.0 =
T - .0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.05

IMPERVIOUS AREA: URBAN @ 100 % effective =
ROCK OUTCROP @ 100 % effective = 17

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sq. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: R2

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop

26 275.000 21.6 0.01 0

66 248.000 1945 0.23 0

72 583.000 45.9 0.09 30

93 10.000 0.8 0:33 0

95 138.000 10.9 0.04 0

96 16.000 1.3 0.07 0
TOTAL = 1270.000 Acres XKSAT = 0.06 $%$Rock = 14

DTHETA
D&y = 0.29 PSIF = 8.40
Normal = 0.15
Wet = 0.00
LAND USE i

AREA LAND USE % Area DTHETA $Veg. RTIMPS% IA Kn Kb Kb
Acres Type condition cover in. TyT e
1270.0C Vacant 108, DRY 26 0 5.15 0.03 Zow 0.04

LD Ra PRY = 34 5 G- 10 0.032 Low - -
1270.0 = Total Area Avg. = 26 0% £:150
PERCENT OF SUBBASi.. DKY = 10uv. %
NOR#AL = 3.0 %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED EY LAND USE = 0.29
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.07

IMPERVIOUS AREA: URBAN @ 100 % effective =
ROCK OUTCROP @ 100 % effective =1

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sqg. mi. mi. £f£/mi dn. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: R3

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Acres Outcrop
12 8.000 0.8 0..01 0
26 40.000 349 0. 01 0
44 33.000 3.2 0.03 0
52 43.000 4.2 0.16 20
66 7.000 0.7 0.23 0
68 6.000 0.6 0.63 7
12 649.000 63.8 0.09 30
96 53.000 5.2 0.0 0
98 99.000 9.7 0.37 0
110 79.000 78 05.E3 0
000 Acres XKSAT = 0.10 %Rock = 20
0:35 PSIF = 7.00
8.15
0.00
AREA LANLC USL- % Area DTHETA Veg. RTIMES Ia - j8o] 4o}
Acres Type condition cover i Type
82.0C7 Vacant 8.1 DRY 26 6] G.15 0.03 Low .05
95wty Ly DGR 1.9 LRY 34 s v.10 0.03 Low v.04
1017.0 = Total Area Avg. = 33 5% 0.100
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 035
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.13
IMPERVIOUS AREA: URBAN @ 100 % effective

= 5
ROCK OUTCROP @ 100 % effective = 20

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sq. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: Ul

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles outcrop
12 0.608 24.0 0.01 0
13 0.133 53 Q.01 0
23 0.420 16.6 0.01 0
52 0.980 38.7 0.16 20
44 0.334 13 w2 0.03 0
21 0.055% 22 0.38 0
1 0.000 0.0 0.41 0
TOTAL = 2.530 Sg.Miles XKSAT = 0.04 $Rock = 8
DTHETA
Dry = 0.25 PSIF = 9.70
Normal = 015
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
2.530 Desert 1 100 DRY 29 0 Q.27 0.03 Hi 0.07
Desert 2 DRY 33 0 G:29 0.03 Hi
Desert 3 DRY 27 0 0.24 0.03 Hi
Desert 4 DRY 26 0 0.23 0.04 Hi
Desert 5 DRY 31 0 0.28 0.03 Hi
Desert 6 DRY 20 0 0:21 0.04 Hi
Desert 7 DRY 40 0 0:35 0.03 Hi
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi
2.530 = Total Area Avg. = 29 0% 0.270
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25%
SUBBASIN XKSAT ADJUSTED FOR VEG. = 005
TIMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 8
% EFFECTIVE IMP. = 8

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: U2

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
52 0.466 29.2 0.16 20
44 0.202 12.7 0.03 0
98 0.105 6.6 0:37 0
23 0.069 4.3 0.01 0
12 0.500 31.3 0.01 0
13 0.244 15 .8 0.01 0
3 0.010 0.6 0.58 0
TOTAL = 1.596 Sg.Miles XKSAT = 0.03 $Rock = 6
DTHETA
Dry = 0.22 PSIF = 10.10
Normal = i3
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IAa Kn Kb Kb
Sg.Miles Type condition cover in. Type
Desert 1 DRY 29 0 0.27 0.03 Hi
1.596 Desert 2 100 DRY 33 0 0.29 0.03 Hi 0.07
Desert 3 DRY 27 0 0.24 0.03 Hi
Desert 4 DRY 26 0 0.23 0.04 Hi
Desert 5 DRY 31 0 0..28 0.03 Hi
Desert 6 DRY 20 0 0221 0.04 Hi
Desert 7 DRY 40 0 0,35 0.03 Hi
Comm NORMAL 75 80 0. 10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 6.10 Hi
1.596 = Total Area Avg. = 33 0% 0.290
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.22
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.04

IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 & effective =

% EFFECTIVE IMP. = 6

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sd. mi. mi, fo/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: U3

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
44 05 231 27.4 0.03 0
52 0.338 40.1 0.16 20
68 0.146 17%:3 0.63 0
12 0.071 8.4 0.01 0
3 0.050 5.9 0.58 0
110 0.007 0.8 0..13 0
TOTAL = 0.843 Sg.Miles XKSAT = 0.11 $%$Rock = 8
DTHETA
Dry = 0.36 PSIF = 6.80
Normal = 0.17
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
Desert 1 DRY 29 0 0.27 0.03 Hi
Desert 2 DRY 33 0 0.29 0.03 Hi
0.843 Desert 3 100. DRY 27 0 0.24 0.03 Hi 0.08
Desert 4 DRY 26 0 0.23 0.04 Hi
Desert 5 DRY Bl 0 0.28 D.03 Hi
Desert 6 DRY 20 0 0.21 0.04 Hi
Desert 7 DRY 40 0 0.35 0.03 Hi
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi
0.843 = Total Area Avg. = 27 0% 0.240
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.36
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.13
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 8
$ EFFECTIVE IMP. = 8

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: U4

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
52 0.797 28.5 0.16 20
68 0.428 15.3 0.63 0
100 0.333 11.9 0.40 20
44 0.879 31.5 0.03 0
98 0.013 0.5 0.37 0
12 0.226 8.1 0.01 0
110 0.060 2.1 0.13 0
3 0.040 1.4 0.58 0
23 0.019 0.7 0.01 0
TOTAL = 2.795 Sg.Miles XKSAT = 0.10 %Rock = 8
DTHETA
Dry = 0.35 PSIF = 7.00
Normal = 015
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP$% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
Desert 1 DRY 29 0 0.27 0.03 Hi
Desert 2 DRY 33 0 0..29 0.03 Hi
Desert 3 DRY 27 0 0.24 0.03 Hi
2.795 Desert 4 100. DRY 26 0 023 0.04 Hi 0..07
Desert S DRY 31 0 0.28 0.03 Hi
Desert 6 DRY 20 0 0..21 0.04 Hi
Desert 7 DRY 40 0 0..35 0.03 Hi
Comm NORMAL 75 80 0 10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi
2.795 = Total Area Avg. = 26 0% 0...230
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.12
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 8
% EFFECTIVE IMP. = 8

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: US

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
44 1.114 34.3 0.03 0
52 0.197 651 0136 20
100 0.236 7.3 0.40 20
68 0.328 10.1 0.63 0
123 0.416 12.8 0037 0
21 0.012 0.4 0.38 0
118 0.013 0.4 0.42 0
110 0.008 0.2 0.13 0
98 0.572 17.6 0..37 0
12 0.285 8.8 001 0
112 0.021 0.6 039 0
3 0.048 145 0.58 0
124 0.00ZT 0.0 0.39 0
TOTAL = 3.251 Sg.Miles XKSAT = 0.12 %Rock = 3
DTHETA
Dry = 0..37 PSIF = 6.60
Normal = 019
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
Desert 1 DRY 29 0 0227 0.03 Hi
Desert 2 DRY 33 0 0.29 0.03 Hi
Desert 3 DRY 21 0 0.24 0.03 Hi
Desert 4 DRY 26 0 0-..23 0.04 Hi
3.251 Desert 5 100. DRY 31 0 0.28 0.03 Hi 0.:07
Desert 6 DRY 20 0 021 0.04 Hi
Desert 7 DRY 40 0 0..35 0.03 Hi
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0:.:20 0.10 Hi
RowCrop NORMAL 85 0 050 0.10 Hi
3.251 = Total Area Avg. = 31 0% 0.280
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.3%7
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.15
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 3
% EFFECTIVE IMP. = 3

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi  Im. adj. % min.



LOSS PARAMETERS FOR SUBBASIN: U6

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sqg.Miles Outcrop
100 0.007 1.6 0.40 20
98 0.028 4.0 0.37 0
44 0.274 38.9 Q.03 0
110 0.023 3.3 0.13 0
52 0.364 51..77 0.16 20
3 0.008 1.1 0.58 0
TOTAL = 0.704 Sg.Miles XKSAT = 0.09 $Rock = 11
DTHETA
Dry = 0.33 PSIF = 7.30
Normal = 0.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veqg. RTIMP% IA Kn Kb Kb
Sqg.Miles Type condition cover in. Type
Desert 1 DRY 29 0 0.27 0.03 Hi
Desert 2 DRY 33 0 0.29 0.03 Hi
Desert 3 DRY 27 0 0.24 0.03 Hi
Desert 4 DRY 26 0 0..23 0.04 Hi
Desert 5 DRY 31 0 0.28 0.03 Hi
0.704 Desert 6 100 DRY 20 0 0.21 0.04 Hi 0.08
Desert 7 DRY 40 0 0:35 0.03 Hi
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Ha
0.704 = Total Area Avg. = 20 0% 0.210
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 9:33
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0..10
IMPERVIOQOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 11
% EFFECTIVE IMP. = 11

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in, adj. % min.



LOSS PARAMETERS FOR SUBBASIN: U7

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
100 0.073 5.0 0.40 20
110 0.144 9.8 0.3 0
44 0.146 10.0 0.03 0
12 0.745 50.8 0.01 0
52 0.022 1.5 0.16 20
98 0.241 16.4 0.37 0
3 0.070 4.8 0.58 0
123 0.011 0.7 0.37 0
124 0.015 1.0 0.39 0
TOTAL = 1.467 Sg.Miles XKSAT = 0.04 %$Rock = 21
DTHETA
Dry = 0.25 PSIF = 9.70
Normal = 0.15
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMPS% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
Desert 1 DRY 29 0 0527 0.03 Hi
Desert 2 DRY 33 0 0529 0.03 Hi
Desert 3 DRY 27 0 0.24 0.03 Hi
Desert 4 DRY 26 0 0.23 0.04 Hi
Desert 5 DRY 31 0 0.28 003 Hi
Desert 6 DRY 20 0 0.21 0.04 Hi
1.467 Desert 7 L.0Q: DRY 40 0 0:35 0.03 Hi 0.08
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 Q 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi
1.467 = Total Area Avg. = 40 0% 0.350
PERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 &
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0..25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.05
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 100 % effective = 1

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag
sg. mi. mi. ft/mi in. adj. % min.



Summary of MCUHP2 Lag Time Calculation Parameters

SUBBASIN |

S-Graph
Type

Lca
miles

Slope
ft/mile

Lag

Mountain
Mountain
Mountain
Mountain
Mountain
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Mountain
Desert/Rangeland
Mountain
Desert/Rangeland
Mountain
Mountain
Desert/Rangeland
Mountain
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Mountain
Desert/Rangeland
Desert/Rangeland

Valley

valley

Valley

Valley

Valley
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Mountain

Mountain
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Mountain
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Valley
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Valley
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Mountain
Mountain
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Mountain
Desert/Rangeland
Mountain
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Summary of MCUHP2 Lag Time Calculation Parameters

SUBBASIN | S-Graph Kn T Lca Slope Lag
| Type miles miles ft/mile mins
_________ e
s1 | Mountain 0.0400 2.48 0.93 535.50 24.0
S2 | Mountain 0.0400 2.22 1.09 384.20 23.4
s3 | Mountain 0.0400 2:27 1.08 331.30 235
sS4 | Mountain 0.0400 2+31 1.10 588.70 24.4
S5 | Mountain 0.0400 2..91 1.77 618.60 34.0
S6 | Desert/Rangeland 0.0300 2.38 1.12° 152,50 27.3
s7 | Desert/Rangeland 0.0300 2.14 1.25 136.40 25.5
S8 | Desert/Rangeland 0.0300 1.94 1.01 207.20 22.9
s9 | Mountain 0.0400 231 0.91 329.00 279
s10 | Desert/Rangeland 0.0300 2i:70 1.24 156.70 27.9
s11 | Mountain 0.0400 2.70 1.28 438.10 26.9
512 | Desert/Rangeland 0.0300 2.76 1.300 123.20 2951,
513 | Mountain 0.0400 267 1.16 425.10 24.5
Si4 | Mountain 0.0400 1.76 1.02 670.50 18.8
s1s | Desert/Rangeland 0.0400 1.97 1.05 238,10 235
516 | Mountain 0.¢300 1.86 2.89 333.30 19..L
si7 | Desert/Rangeland 0.0400 2.47 1.05 136.00 30.9
si8 | Desert/Rangaland 0.0300 2.42 1.10 59.50 28.8
520 | Desert/Rangeiand C.0300 2.38 0.96 43.30 28.9
s1g | Desert/rangeland ¢.030¢ 1.49 0.67 76.50 19.6
Sz1 | Desert/Rangeland «.0300 3.71 1.65 56.60 34.6
S22 | Mountain 0.0300 2.27 1.14 277.50 22:7
S23 | Desert/Rangelanc 7.u260 4.60 2.06 43.90 2.9
S24 | Desert/Rangeland 0.0300 1.37 0.75 38.00 19.0
X1SUB | valley 0.0250 1575 0.81 320.00 AL
X2SUB | valiey (:.0250 199 0:.99 311.60 15.6
X3SUB | valley 0.0250 2327 1.23 196:00 19,5
X4SUR | valley 0.0250 1.14 0.62 250.00 114
X5SUB | valley 0.0250 1.5L 0.85 198.70 14.5
SUBC1I | Mountain 0.0250 1.33 0.81 1143.00 9.7
SUBC2 | Mountain 0.0250 3479 2.08 369.40 25,7
SUBC3 | Mountain 0.0270 2.18 1.61 403.70 20.0
SUBC4 | Mountain 0.0250 2.94 1.85 688.40 19.8
SUBC5 | Mountain 0.0270 2.94 1.42 540.80 20.2
SUBC7 | Mountain 0.0350 2.46 1.09 561.00 22.0
SUBC8 | valley 0.0390 2.56 1.23 101.60 36.1
SUBC9 | valley 0.0380 2.46 1.37 '81.30 37:6
R1 | valley 0.0300 2.94 1.14 112.20 27 .9
R2 | valley 0.0300 3.86 1.47 327.40 26.4
R3 | valley 0.0300 3:50 2.08 365.70 29.9
Ul | Mountain 0.0300 2.62 L.67 72.50 33.5
U2 | Mountain 0.0300 2 +15 1.71 58.20 371
U3 | Mountain 0.0340 2.08 1.31 91.30 30.4
U4 | Mountain 0.0400 2.07 1.19 135.30 218.%
U5 | Desert/Rangeland 0.0300 3.34 1.86 163.20 35.0
U6 | Mountain 0.0400 1.41 0.80 315.60 20.7
u7 | Desert/Rangeland 0.0300 3.34 1.82 49.40 34.1



Summary of MCUHP2 Subbasin Input Parameters

SUBBASIN | AREA IA DTHETA PSIF XKSAT RTIMP LAG
| sg.miles ins adj % mins
_________ +___.—.__...___._.—...._____—_..______...________....______...._._._.______...._______..._.__
sl | 2.080 0.220 0.380 6.40 0.140 6 24.0
S2 | 1,174 0.180 0.350 7.00 0.110 7 23.4
s3 | 1.030 0.170 0.390 570 0.190 4 23.5
sS4 | 0.970 0.200 0.390 5. 70 0.190 0 24 .4
S5 | 1.850 0,230 0.390 5.70 0.180 0 34.0
S6 | 0.936 0.230 0.350 7.00 0.120 2 27 43
57 | 0.683 0.150 0.320 7.60 0.090 4 25.5
S8 | 1.121 0.170 0.390 5.70 0.190 0 22.9
S9 | 1.02% 0.200 0.390 5.70 0.190 0 2749
510 | 1.801 0.170 0.400 6.00 0.180 0 27.9
g1l | 0.920 0.200 0.390 5.%0 0.190 0 26.9
S12 | 0.910 0.150 0.320 7.60 0.090 1 29.1
S13 | 1,272 0.220 0.370 5.30 0.230 20 24.5
S14 | 0.833 0.230 0.390 5.80 0.180 25 18.8
815 | 0.987 0.210 0.350 7.00 0.120 15 23.5
S16 | 1..318 0.290 0.390 580 0.200 0 19,1
S17 | 1.033 0.160 0.330 730 0.100 0 30.9
sS18 | 1.713 0.150 0.270 8.80 0.060 0 28.8
S20 | 1.273 0 -170 0.270 8.80 0.060 6 28.9
S19 | 0.772 0.170 0.290 8.40 0.070 4 19.6
S21 | 2.221 0.210 0.270 8.80 0.060 0 34.6
S22 | 1.467 0.250 0.390 5 .80 0.190 0 22..7
S23 | 1.720 0.350 0.250 9.70 0.050 0 42.9
S24 | 0.640 0.350 0.300 8.00 0.090 0 19.0
X1SUB | 0.605 0.200 0.300 8.00 0.070 16 11.. 0
X2SUB | 0.433 0.200 0.320 7.60 0.080 6 12.5
X3SUB | 0.556 0.200 0.320 7.60 0.080 1 15.6
X4SUB | 0.283 0.200 0.270 8.80 0.050 0 8.8
X5SUB | 0.377 0.200 0..370 6.60 0.130 0 11.6
SUBC1 | 1.259 0.200 0.350 4.80 0.260 0 7.8
SUBC2 | 2.181 0.200 0.350 4.80 0.260 0 20:5
SUBC3 | 1.241 0.230 0.350 4.90 0.260 el 14.8
SUBC4 I 2 +539 0.200 0.350 4.80 0.260 0 15.8
SUBCS5 | 3.391 0.240 0.370 5.20 0.230 6 15:0
SUBC7 | 1.198 0.400 0.270 8.80 0.060 18 12.6
SUBCS8 | 1.422 0.370 0.190 10 . 10 0.040 13 20.4
SUBC9 | 0.578 0.350 0.310 6.80 0.140 i) 21.8
R1 | 1.561 0.150 0.250 9.70 0050 17 23.3
R2 | 1.984 0.150 0.290 8.40 0.070 14 22.0
R3 | 1,589 0.100 0.350 7.00 0.130 25 29.9
Ul | 2530 0.270 0.250 9.70 0.050 8 33.5
U2 | 1.596 0.290 0.220 10.10 0.040 6 37.31
u3 | 0.843 0.240 0.360 6.80 0.130 8 30.4
U4 | 2.795 0.230 0.350 7.00 0.120 8 28.7
U5 | 3. 251 0.280 0.370 6.60 0.150 3 35:10
813 | 0.704 0.210 0.330 7.30 0.100 B 20.7
U7 | 1.467 0.350 0.250 9.70 0.050 1. 34.1
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Summary of MCUHP2 Lag

Rev. 6-5-96

S—-Graph
Type

Mountain
Mountain
Mountain
Mountain
Mountain
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Mountain
Desert/Rangeland
Mountain
Desert/Rangeland
Mountain
Mountain
Desert/Rangeland
Mountain
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Mountain
Desert/Rangeland
Desert/Rangeland
Mountain
Mountain
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Mountain
Mountain
Mountain
Mountain
Mountain
Mountain
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Mountain
Mountain
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Desert/Rangeland
Mountain

Time Calculation Parameters

Kn L Lca Slope Lag
miles miles ft/mile mins
0400 2.48 0:93 535.50 24.0
0360 2.22 1.09 384.20 23.4
0350 2.27 1.08 331.30 23.5
0400 231 1.10 588.70 24 .4
0430 2.91 1.77 618.60 34.0
0340 2.38 1.12 152.50 27.3
0310 2.14 1.285 136.40 25,5
0340 1.94 1.01 207.20 22.9
0440 2.31 0.91 329.00 27.9
0320 2.70 1.24 156.70 27.9
0370 2.70 1.28 438.10 26.9
0310 2.76 1.30 123.20 29,1
0350 2.67 1.16 425.10 24.5
0360 1.76 1.02 670.50 18.8
0350 1.97 1.05 238.10 23 .5
0330 1.86 0.89 333.30 19.1
0380 2.47 1.05 136.00 30.9
0300 2.42 1.10 59.50 28 .8
0300 2.38 0.96 43.30 28.9
0310 1.49 0.67 76.50 19.6
0260 3.71 1.65 56.60 34.6
0320 2:27 1.14 277.50 22.7
0260 4.60 2.06 43.90 42.9
0260 1.37 0.75 38.00 19.0
0200 1.75 0.81 320.00 11.0
0200 1.99 0.99 311.60 12.5
0200 2.27 1.23 196.00 15.6
0200 1.14 0.62 250.00 8.8
0200 1,51 0.85 198.70 11.6
0200 1.33 0.81 1143.00 7.8
0200 3.79 2.08 369.40 20.5
0200 2.18 1.61 403.70 14.8
0200 2.94 1.85 688.40 15.8
0200 2.94 1.42 540.80 15..0
0200 2.46 1.09 561.00 12.6
0220 256 1.23 101.%60 20.4
0220 2.46 1.37 81.30 21.8
0250 2.94 1.14 112.20 23.3
0250 3.36 1.47 327.40 22,0
0300 3.50 2.08 365.70 29.9
0300 2.62 1.67 72.50 33.5
0310 2.75 1.71 58.29 3Tl
0340 2.08 1.31 91.30 30.4
0360 2.07 1.19 135.30 28.7
0320 3.34 1.86 163.20 35.0
0410 1.41 0.80 315.¢60 20.7
0250 3.34 1.82 49.40 34.1

Desert/Rangeland
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Appendix B

@ MONTGOMERY WATSON



Modified Hydrology for

Cline Creek Watershed and Rodger Creek
Watershed

Prepared by the

Flood Control District of Maricopa County
Engineering Division

May 1996



Introduction :

The Flood Control District of Maricopa County has retained Montgomery Watson,
as consultants, for the Skunk Creek Topographic Mapping and Floodplain Delineation
study. The study limits are from the CAP canal to the south to the New River Mountains
to the North. The floodplain delineation study covers approximately 64.0 square miles of
watershed.

There are two major tributaries that contribute to the hydrology of the Skunk Creek
Watershed. These are : (1) Cline Creek Watershed, and (2) Rodger Creek Watershed, which
comprise of approximately 21.0 square miles of watershed area. Figure 1 shows the

boundaries of the Skunk Creek, Cline Creek and Rodger Creek watersheds.

Purpose :

Cline Creek and Rodger Creek watersheds have been delineated previously by the
Michael Baker, Jr., Inc., for the Flood Control District of Maricopa County in 1989-1990
(Ref. 1 and Ref. 2). Since then, several changes have been adopted by the District for the
Drainage Design Manual (Ref. 3). The current hydrologic study (Skunk Creek Watershed)
incorporates the existing Drainage Design Manual, Volume I, Hydrology, procedures.

It is intended that the two contributing watersheds (Cline Creek and Rodger Creek)
will be a part of the comprehensive modeling effort in the current study. In order to apply
the Drainage Design Manual, Volume I, Hydrology, methods and procedures uniformly,
the two previously completed watershed hydrology models had to be modified. The

modifications of the hydrologic analyses of the Cline Creek and Rodger Creek watersheds



are discussed in detail in the following sections.

Soil Types :

Cline Creek Watershed : The Aguila-Carefree Soil Survey (Ref. 4) was used to determine
the soil characteristics and infiltration properties. Table 1 lists the different soil types
within the watershed; while Figure 2 is a graphical representation of the same information.
A portion of the project area lies within the Tonto National Forest. No detailed soil survey
is available for the area within the National Forest. Based on the information collected
from the Tonto National Forest soils experts, it was determined that a loam soil would best
describe the hydrologic properties of the soil. This information is shown in Appendix A.
Rodger Creek Watershed : The Aguila-Carefree Soil Survey (Ref. 4) was used to
determine the soil characteristics and infiltration properties. All areas are covered by the
Aguila-Carefree Soil Survey. Table 2 lists the different soil types within the watershed;

while Figure 3 is a graphical representation of the same information.

Land Use Types :

Cline Creek Watershed : The Land Use Type information was collected from the Flood
Control District’s GIS database. Once again, no information was available on the portion
of the watershed within the Tonto National Forest. However, since all of the forest area
is undeveloped, it was characterized as vacant land for the purposes of Land Use Types.
Table 3 lists the different land use types; while Figure 4 shows the information graphically.

Rodger Creek Watershed : The Land Use Type information was collected from the



Flood Control District’s GIS database. The majority of the area in the watershed is
characterized as vacant land. Table 4 lists the different land use types; while Figure 5

shows the information graphically.

K, Values:

This roughness value is necessary for the lag time calculation. In the foothills areas
K, values varied from 0.020 to 0.030. The K values are also dependent on the land use

types of the subbasins.

Rainfall Losses :

The previous studies used a uniform séiﬁéSs procedure to describe the rainfall
losses. However, the current study utilizes the Green-Ampt infiltration model to
determine the losses. Therefore, Green-Ampt infiltration method was used in both of the
revised hydrologic models. The parameters necessary to define the infiltration process are
based on the Soil types and the Land use types. Other necessary parameters to calculate
the lag time were measured from the available topographic mapping information. These

measurements are listed in Tables 5 and 6.

Unit Hydrograph :

In the previous studies, the SCS dimensionless unit hydrograph procedure was used
to generate the rainfall excess. A more realistic and recommended procedure of generating

the rainfall excess is to use the S-graphs. Some subbasins were assigned Phoenix Mountain



S-graph, while others were assigned Desert/Rangeland S-graph depending on the general
terrain characteristics of the watersheds. Subbasins with an average watercourse slope of
300 ft./mi. or higher utilized the Phoenix Mountain S-graph method while others
subbasins having slopes less than 300 ft./mi. used the Desert/Rangeland S-graph. Table

7 lists the assignments of the S-graphs in the two watersheds.

Rainfall-Runoff Modeling :
The revised hydrologic models were created using the Corps’ of Enginners” HEC-1

(Ref. 5) computer program to determine the excess runoff generated by the watersheds.
However, the Drainage Design Menu System (DDMS) (Ref. 6) was also utilized to prepare

the necessary information, compile, and run the program using HEC-1.

Model Results :

The revised hydrology of the watershed produced reasonable excess runoff. The
total discharges at the outlet of the watersheds are very similar. A comparison of the HEC-

1 outputs are available in Appendix B.
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Soil Types for the Cline Creek Watershed

Suncity-Cipriano complex, 1to 7 percent slopes

Carefree-Beardsley complex

Continental cobbly clay loam, 1 to 8 percent slopes
Continental-Ohaco complex
Antho-Carrizo-Maripo complex

Ebon very gravelly loam, 1to 8 percent slopes
Gachado-Lomitas-Rock outcrop complex, 7 to 55 percent slopes

Anthony-Arizo complex
Greyeagle-Suncity Variant complex, 1to 7 percent slopes
Lehmans-Rock outcrop complex, 8 to 65 percent slopes

Nickel-Cave complex, 8 to 30 percent slopes

Ohaco gravelly loam

Pinaleno-Tres Hermanos complex, 1to 10 percent slopes

Unknown

0

Figure 2: Cline Creek Watershed Soil Type.
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Soil Types for the Rodger Creek Watershed

Suncity-Cipriano complex, 1 to 7 percent slopes Figure 3: Rodger Creek Watershed Soil Types. -
Carefree cobbly clay loam, 1 to 8 percent slopes

Continental cobbly clay loam, 1 to 8 percent slopes

Antho-Carrizo-Maripo complex
Ebon very gravelly loam, 1 to 8 percent slopes
Gachado-Lomitas-Rock outcrop complex, 7 to 55 percent slopes

Greyeagle-Suncity Variant complex, 1 to 7 percent slopes

Gunsight-Cipriano complex, 1 to 7 percent slopes
Lehmans-Rock outcrop complex, 8 to 65 percent slopes

Nickel-Cave complex, 8 to 30 percent slopes

Ohaco gravelly loam

Pinaleno-Tres Hermanos complex, 1 to 10 percent slopes ==

Pinamt-Tremant complex, 1 to 10 percent slopes
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Table1: Soil Type information on Cline Creek Watershed.

PERCENTAGES OF SOIL TYPES PER SUB BASIN

SUB SOIL AREA IN PERCENT OF
BASIN TYPE SQ MILES BASIN AREA
€=1 UNK 1,258 100
o 1259 100
g 1289 100
c~2 UNK 2,190 100
wk 2.130 100
c-2 2.100 100
c-3 6 0.008 1
6 o008 1
€-3 66 0.001 0
c-3 66 0.130 11
66 e T 11
=3 72 0.026 2
2 0.026 2
c=3 95 0.006 0
€=3 95 0.009 1
s 0.015 1
c=3 UNK 1057 85
UNK 1T 8s
es 1239 100
c-4 UNK 2.538 100
o 2.538 100
et 2.s38 100
€-5 66 0.000 0
66 0.000 o
c=5 72 0.631 19

72 0.e31 19



PERCENTAGES OF SOIL TYPES PER SUB BASIN

SUB SOIL AREA IN PERCENT OF
BASIN TYPE SQ MILES BASIN AREA
C~-5 UNK 2.761 81

UNK 2.761 81
G-5 3.3282 100
C-6 26 0.000 0
C=6 26 0,005 0
C-6 26 0.008 0
C-%6 26 0.016 ol
Cc-6 26 0.020 1
C-6 26 0. 038 2
C—~6 26 0053 2
Cc-6 26 0.160 7

26 0 .. 30 14
Cc=8 28 0.148 7

28 0.148 7
c-6 6 0.000 0
c=5 6 0.030 1
c-6 6 0:085 3

6 0.096 4
c-6 66 0.0038 0
C=6 66 0.052 2
C=8 66 0.058 3
C=8 66 0.074 3
C-1% 6 0.075 3
C-6 66 0.100 5
C=6 66 0.330 15

66 0.657 32
C-b 72 0.420 19

72 0.420 18
-6 93 0.012 1
Cc-6 93 0.0628 1

93 0.036 2
c-6 95 0.001 0
C=i6 55 0.056 2
C=6 95 0.063 3
Cc-6 85 0.110 5



PERCENTAGES OF SOIL TYPES PER SUB BASIN

SUB SOIL AREA IN DERCENT OF
BASIN TYPE SQ MILES BASIN LREA
c-6 95 G.27% 12
95 0.510 23
c-6 2.208 100
c-7 26 0.317 2%
38 0.317 2%
c-7 66 0.001 0
c-7 EE 0.006 1
c-7 66 0.017 1
c-7 &6 0.088 c
£E 0.112 9
c-7 73 0.734 1
72 0.734 61
oy
c-7 95 0.037 3
95 0.037 3
c-7 1.199 100
c-8 26 0.003 0
c-8 286 0.680 43
26 0.684 48
c-8 E 0.000 0
c-8 5 0.002 0
5 0.002 0
c-3 5% 0.005 0
c-8 85 0.009 1
c-8 66 0.011 1
c-8 66 0.070 5
&é 0.095 7
c-8 72 0.004 0
c-8 72 0.398 28
74 0.403 28



PERCENTAGES OF SOIL TYPES PER SUB BASIN

SUB SOIL AREA IN PERCENT OF
BASIN TYPE SQ MILES BASIN AREA
c-8 85 0.020 1
€=8 95 0.041 3
€-8 95 0.163 11
95 0.238 17
€+8 1.422 100
c=9 110 0.017% 3
110 0.017 3
C=9 13 0.001 0
C=9 13 0.045 3
13 0.016 3
C=9 26 0.009 1
=9 26 0.212 18
26 0.221 21
G =98 3 0.001 0
3 0.001 0
C~g 44 0.035 6
44 0i.035 6
-8 52 0.000 0
52 0.000 0
E~8 6 0.167 29
6 0.167 29
€=9 66 0.000 0
=9 66 0.000 0
Cc-9 66 0003 0
c=9 66 0.010 2
66 0.013 2
c-9 72 0.064 11
72 0.064 11
c-g 93 0.015 3

93 0.015 3



FLOCLINLAGCLD Ur OULL LIrLd ror SUD DASLIN

SUB SOIL AREA IN PERCENT OF

BASIN TYPE SQ MILES BASIN AREA
c-9 95 0.000 0
Cc~9 95 0.000 0
os 0.000 0
C=9 96 0.047 8
o 0.0a7 8
c=4 UNK 0.083 14
o 0.083 14
c-s 0.ss0 100



ble 2 : Soil Type information on Rodger Creek Watershed.

PERCENTAGES OF SOIL TYPES PER SUB BASIN

SUB SoiL AREA IN  PERCENT OF
BASIN TYPE SQ M BASIN AREA
R-1 26 0.060 3.908
R-1 26 0498  32.205
26 0559  36.113
R-1 66 0.003 0.225
R-1 66 0.008 0.486
66 0.011 0.711
R-1 72 0.236 15.262
x 72 0.640  41.392
72 0.876 56.654
R-1 95 0.099 6.407
95 0.099 6.407
R-1 o3 " 0,002 0.114
96 0.002 0.114
R-1 1.547  100.000
R-2 26 0.003 0.155
R-2 26 ~ 0,003 0.157
R-2 % 0017 0.884
R-2 26 0.164 8.313
R-2 26 0.275 13.946
26 0.463 23.455
R-2 66 0.013 0.636
R-2 66 0.066 3.339
R-2 66 0.095 4793
R-2 66 0.183 9.283
66 0.356 18.051
R-2 72 0.001 0.029
R-2 72 0.003 0.142
R-2 72 0415  20.999
R-2 72 0496  25.106
72 0914 46276
R-2 93 0.014 0.730

93 0.014 0.730



PERCENTAGES OF SOIL TYPES PER SUB BASIN

sus SoIL AREA IN PERCENT OF
BASIN TYPE SQ M BASIN AREA
R-2 95 0.195 9.899
95 0.195 9.899
R-2 96 0.001 0.047
R-2 96 0.030 1.542
96 0.031 1.589
R-2 1.974  100.000
R-3 110 0.030 1.904
R-3 110 0.046 2.856
R-3 110 0.047 2.915
110 0.123 7.674
R-3 12 0.011 0.665
12 0.011 0.665
R-3 26 0.014 0.887
R-3 26 0.038 2.394
26 0.053 3.281
R-3 3 0.000 0.009
3 0.000 0.009
R-3 44 0.003 0.217
R-3 44 0.009 0.558
R-3 44 0.034 2.114
44 0.046 2.888
R-3 52 0.061 3.828
52 0.061 3.828
R-3 66 0.009 0.536
66 0.009 0.536
R-3 68 0.006 0.404
68 0.006 0.404
R-3 72 0.223 13.917
R-3 72 0.839 52.418

72 1.062 66.335



PERCENTAGES OF SOIL TYPES PER SUB BASIN

suB SOIL AREA IN PERCENT OF
BASIN TYPE SQ M BASIN AREA
R-3 93 0.000 0.015
93 0.000 0.015
R-3 85 0.001 0.041
B " o001 oos
R-3 96 0.078 4.882
96 -O-(-)7B --------- 4 .882
R-3 98 0.151 9.441
% T oast o
R3 © ie02 100000

5.123 300.000




Table 3 :

Land Use Type information on Cline Creek Watershed.

SUB
BASIN

LANDUSE
TYPE

Undevelopable

Undevelopable

Undevelopable

Undevelopable

Undevelopable
Undevelopable
Vacant

Vacant

Undevelopable

Undevelopable

Undevelopable
Undevelopable
Vacant

Vacant

Low Density Residential
Low Density Residential

Low Density Residential

Vacant
Vacant

Vacant

Forest

Forest

Forest

Forest

Forest

Forest

Forest

Forest

Forest

Forest

PERCENT OF
BASIN AREA



Vacant

Vacant

Low Density
Low Density
Low Density

Low Density

Vacant
Vacant

Vacant

Low Density
Low Density
Low Density
Low Density

Low Density

Residential
Residential
Residential

Residential

Residential
Residential
Residential
Residential

Residential

Undevelopable - Forest

Undevelopable - Forest

Vacant
Vacant

Vacant

PERCENT OF
BASIN AREA



Table 4 : Land Use Type information on Rodger Creek Watershed.

SUB
BASIN

R-1

LANDUSE TYPES IN THE ROGER CREEK WATERSHED

LANDUSE AREA IN PERCENT OF
TYPE SQ MI BASIN AREA
Vacant 1.547 100.000
vacamt 1.547 100.000

O 1sar 100.000
Low Density Residential 0.000 0.001
Low Density Residential 5?856 ________ 6?851
Vacant 1.974 98, 899
Vacant 1.97¢ 89.995

""""""" 1.974  100.000
Low Density Residential 0.128 8.023
few Densiey Residesefal 8?1;; ________ 5?555
Vacant 0.179 s 5 O e
Vacant 1.294 30.800
Vacant 1473 91.977

________ 1.602  100.000



Table 5:

Subbasin parameters on Cline Creek Watershed.

Subbasin Length, L Length, L, High elev. Low elev.
(mile) (mile) (ft.) (ft.)
X1 1.75 0.81 2780 2220
X2 1.99 0.99 2780 2160
X3 2127 1.23 2540 2095
X4 1.14 0.62 2380 2095
X5 1.51 0.85 2380 2080
C1 1.33 0.81 4160 2640
Cc2 3.79 2.08 3600 2200
C3 2.18 1.61 3080 2200
C4 2.94 1.85 4600 2576
C5 2.94 1.42 3920 2330
C7 2.46 1.09 3720 2340
C8 2.56 1.23 2340 2080
C9 2.46 1.37 2200 2000




Table 6 : Subbasin parameters on Rodger Creek Watershed.
Subbasin Length, L Length, L, High elev. Low elev.
(mile) (mile) (ft.) (ft.)
R1 2.90 1.10 2640 2310
R2 3.40 1.50 3220 2120
R3 3.50 2.10 3200 1920




Table 7 : S-graph assignments for different subbasins.

Cline Creek
Subbasin S-graph Subbasin S-graph
X1 Mountain C3 Mountain
X2 Mountain C4 Mountain
X3 Desert/Rangeland G5 Mountain
X4 Desert/Rangeland Cc7 Mountain
X5 Desert/Rangeland C8 Desert/Rangeland
C1 Mountain <9 Desert/Rangeland
€2 Mountain
Rodger Creek
Subbasin S-graph
R1 Desert/Rangeland
R2 Mountain
R3 Mountain
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Table 1. Mapping Legend For Beneral Ecosystea Survey. USDA-FS, R-3 Date 03/14/89 Page I

Map Unit Soil Nase or Phace Clim. Veq. Slope/Composition Water
No. Coap Miscellaneous Area Class Syab. Climax/Kind of MU
82 9.2 Typic Hapaquoils deep HSM  ---  5-15 % ---
. s 3 oo ===
(frioid e --=  --=  Topo-edaphic
s --- - Association
{01 0.1 Aridic Haplustalfs deep LSH  Prve 0-15 ] o
’ gravelly 3 - 90 %
. thersic loas s e Edaphic/zo0tic
e coapacted = Consociation
101 0.3 Aridic Ustochrepts e LSH  FPrve 0-15 1 =
i gravelly 3 = 10 1
, theraic i0aa s=~ ~=~  tdaphic/zootic ez p‘rh %‘1«:?
o3 - cospacted 2 —--/ Vg,\ve_‘f‘ {
¢ % 102 0.0 Vertic Haplustalfs deep LSH  Prve 0-15 ¥ =
: . Frue, mout. =S 3 i 30 1=
i . thersic ciay loas Svhracc s B Edaphic/zootic
| e -=- == Association
3 {03 9.2 Aridic Haplustalts deep LM Prve 15-40 1% e
LR mout o Clayey <Sheletal very cobbly 40 7
. theraic loag S Edaphic
e --= A Association
{03 0.5 Aridic Haglustalfs t2p LSK  FPrve 0-13 1 ==
' --- I S 19 7%
. thersic loas mme o Edaphic/zeatic
== compactad == ==
110 0.1 Aridic Haplustalfs deep LSH  Prve 0-15 1 s
) gravelly k] S 40 %
. theralc sandy [oanr gem mes Edaphic/zootic
e campacted e Association
110 9.2 Typic Haolustaifs deep L5 GQutuZ 15-40 7 ==
q cobely 4 === 20 %
, MESIC sandy inam = Edaphic/fire
--- = A= Assaciation
U0 6.3 Aridic Hanlustaits desg LSH  Pryve 15-40 I =
- coboly 4 o= 2001
thersic 5300y [Gas mmm e Edanhic
--- —= i Association
[19 &.% Aridiz Ustochrents qee0 L5H  Prve 15-49 ] ms
cnnniy R -—- 10 7

theraic zandy loaa - === === Edaphic



Basalt rock outcrop

e fissociation

_ Tadie 1. Mapoina ieceno For oceneral Scosvstem Survey, iiSDA-F5, R-1 Date 03/14/89 Fage
Map Unit Soil Naee or Phase Clim. Veg. CSlope/Composition Hater
No. Coep HMiccellaneous Arez Class Syab. Clisax/Kind of MU
122 0,8 - — L8 - U ---
y = 4 e 101
Riverwazh === —== ===
122 ¢.6 Typic Ustifluvents deep LSC  Jues  @-2 % =
. cobniy 4 = 101
nonacid, sesic sandy loae EE o Topo-edaphic
124 0.1 Typic Haplustaifs soderately deep LSC  Juos  40-80 X gaa
; ztreaely cobbly 4 === R{(
. mezic ioae S Edaphic
e m=e —= Cogplex
126 0.2 Typic Ustochrepts aoderately deep L5 Juos  40-8% % =i
’ extresely cobbly 4 e 3007
. #esic lcas --- ---  Edapnic
-—- =— === Compiex
126 ¢.3 --- o s --—-  go-120 % ==
.1 ; === 4 s 200 %
¥ ‘ s 3 < o &k g
: Basalt rock outcrop —==s —— Asspciation
{26 0,5 Lithic Haplustalfs shallow LSC  Juoz  40-80 % ==
q very stony 4 == 107
. BESiC " loag — Edaphic
126 0.6 Typic Haplustalts deep LSC- Jups 13-40 1% =
. cobbly 4 s 10 %
. 8BSl loas co= s == )
—— —_— —_—— _— /Mesi‘
W 126 0.1 Aridic Haplustalfs deep LSH~ Prve 740-80 1 ===
. extresely stony 3 = 307
. thersic loae ——— S Edaphic
— o S fssociation
/ Tur Awe’(« Oc( l"\
}( 126 0.2 Typic Haplustaifs deep - LSH  Qutu? 40-80 1% s
' extremely cobbly 4 ——r 307
. RESIC loae = Edaphic/tire
= e s fssociation
R 126 0.7 --- == LSH  --- 80-120 % S
. =a= 4 = 151



Table {. Happing Legend For General Ecosystea Survey, SOA-FS, R-3 Date 03/14/33 Fage 4
Hap Unit Soil Naee ar Phasz Clis. Veq. Slope/Composition Water
No. Cosp Miscellaneous Area Class Symd. Climax/Kind of MU
¥ o126 0.4 --- = LSH === 80={20 ¥ <=
; == § = e i
, - = = = e
Basalt rock outcrop === = Assaciation
QD 126 0.5 Lithic Haplustalfs shallow LSM  FospZ 40-30 g ==
= ; extresely stony 3 =R 10 %
. theraic loan --- -=-  Edaphic/fire
127 6.1 Typic Ustochrepts deeg HSM dutul  [5-40 o
. very cobbly L LI
. aesic 3andy loaa === ---  Gdaghic/fire/:ootic
-—- qullied ot Association
127 0.2 Typic Haplustalts deep H3H  GutuZ 0-15 =
; qraveily 4 == K14
. @eSic sandy loam Som es Edaphic/fire/zootic
--- compacted = Association
g
127 0.5 Typic Haplustaifs deex HSM  Gutu2 {3-40 % ===
: very cohbly § === 193
, mREiC loas === === Edaphic/tire
123 0.1 Typic Haplustaifs deap LSH dutuZ 0-15 0 ===
. gravelly 4 oo 3003
. 8ES1C sandy loaa = Edaphic/fire/zootic
-—- compac ted === Association
128 0.2 Typic lstochrepts deep LSH  Qutu? 15-49 % e
q very cobbly 4 —— 40 1
. BESIC sandy loam === === Edaphic/fire
S S ---  Assaciation
123 0.5 Typic Haplustaifs deep LSM  Qutu? 15-40 1 m
; very cobbly 4 === {a X
. 8eS1C sandy laam --- === Edaphic/fire
129 0.1 Typic Haplustalfs deer HSC  Jumo  0-i3 1 ==
" ——— § - 60 1%
. Beslc EY ---  ---  tdaphic/zoatic
S caapacted e fssaciation
129 0.2 Tyoic lstochrepts deep HSC  Jumo  15-40 1 ---
: very gravelly 4 s 204
calcareoys, @esic zandy loam S fdanhic
S e = dgsociation

=
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Edaphic/zootic
Edaphic/fire
Topo/fire
Edaphic (CacCo03l)
Edaphic (shallow)
Edaphic (shallow/tuff

Edaphic (clayey/elev plain)
Topo-edaphic (excess drain)
Topo-edaphic (H20 >150 cmy
Topo~-edaphic (H20 50-150 cmj
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Soi{l temp. /moist. study [ |

Climatic Type (Trewartha)
MAAT deg. C

AT deg. C by 4 seasons
AT deg. C by 2 seasons
AT deg. C by soil season

MAST deg. C 3 SO0 cm
MSST deg. C 3 SO cm
MWST deg. T 3 SO0 cm
MAST deqg. C 2 50 cm Disc
MSST deg. C 3 SO cm Disc
MWST deg. C @ 50 cm Disc
FFP no. days

MAP cm

AP X of ann. by 4 seasons

AP % of ann.
AP % of ann

by 2 seasons
by soil seasons

MAS cm

MASA cm

5P mo.(s)
aPET cm

Water balance cm
MLSP 1t of An.

2 yr 6hr st. cm
ME m

STR

SMR

Column number

Climatic Class

NOAA ( )

Soil temp.,moist. study [ i
Climatic Type (Trewartha)
MAAT deg. C

AT deg. C by 4 seasons

AT deg. C by 2 seasons

AT deg. C by soil season

MAST deg. C 2 50 cm

MSST deg. C 3 50 cm

MWST deg. C 2 50 cm

MAST deg. C 3 SO cm Disc
MSST deg. C 2 SO cm Disc
MWST deg. C 2 50 cm Disc.
FFP no. days

MAP cm

AP x of ann.
AP x of ann.
AP % of ann.

by 4 seasons
by 2 seasons
by soil season

MAS cm

MASA cm

SP mo.(s)
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wWwater balance cm
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2 yr 6hr st. cm
ME m
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Column number

Climatic Class

NOAA ()

Soil temp. /moist. study [ i
Climatic Type :Trewarthal
MAAT deg. C

AT deg. C by 4 seasons

AT deg. C by 2 seasons

AT deg. C by soil seasons
MAST deg. C 3 S0 cm

MSST deg. C 3 SO cm

MWST deg. T 3 50 cm

MAST deg. C 3 SO cm Disc
MSST deg. C 3 S0 cm Disc
MWST deg. C 2 50 cm Disc.
FFP no. days

MAP cm
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FLOOD HYDROGRAPH PACKAGE (HEC-1) * -
MAY 1991 w: «

VERSION 4.0.1E = *

Lahey F77L-EM/32 version 5.01 L *
Dodson & Associates, Inc. * -

RUN DATE 05/01/96 TIME 14:29:22 * *

D T T T Ty

R e e TRy

X X XXXXXXX KXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X AXXXX X
X X X X X
X X X X X X
X X XXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73),

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

u.s

HYD!

. ARMY CORPS OF ENGINEERS

ROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

HEC1GS, HEC1DB, AND HECLKW.

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

HFC-1 INPUT PAGE 1

LINE S & o FRPR R Liarsrn o w3 o 2 tienees Bl v spwarens & S S sosmermos 5 6o v o A smwsng 5 & 8 5o 5 & 9 seass 10

: ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

2 D

3 D FILE: CC-24

4 iDp

S pas] HYDROLOGY FOR: 100 YEAR 24 HOUR EVENT

6 D

7 ID PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLOODPLAIN OF

8 ID CLINE CREEK

9 D

10 ID

TL D METHODS OF STUDY: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS

12 1D PRECIPITATION- SCS TYPE II STORM BY 15 MIN. INCREMENTS

13 iD -AREAL REDUCTION BY *JD* DEPTH-AREA OPTION

14 ip EXCESS PRECIPITATION- LOSS RATES

15 D & PERCENT IMPERVIOUS

16 iDp STREAM ROUTING- MUSKINGUM METHOD

17 D

18 D WATERSHED NAME : CLINE CREEK ( BASIN X IS SUBBASIN C-6

19 iDp

20 pss) CONTRACT NUMBER: FCD 89-15

2% D

22 ID COMPUTED BY: BAKER ENGINEERS DATE:12/11/89

23 iD COMP : CKD:

24 iDp

25 D Revised by Hasan Mushtaqg, FCDMC

26 iDp February 23, 1996.

27 ID

28 1D (1) A reduction factor of 1.00 was used to be consistent with

29 1D the previous study.

30 D (2) Green-Ampt infiltration method was used for soil loss.

37 ID (3) Phoenix Valley S-graph and Mountain S-graphs were

32 ID used to generate the excess rainfall.

33 ID (4) L, Lca, S, were measured from the work maps.

34 50)2) (5) Roughness values for the subbasins are assumed to vary

35 ID between 0.025 and 0.030. These may be changed as necessary.

36 ID

37 pus] DDM MCUHP2 CLINE CREEK WATERSHED

38 5 &1} S5 01JANB9 0 280

*DIAGRAM
39 IO 5
40 IN 15
+« DDM  ***%* Preserved *+*+=*

41 KK X1suB

42 KM BASIN X1SUB

43 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

44 KM L= 1.8 Lca= .8 S= 320.0 Kn= .020 LAG= 11.0

45 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

46 BA .61

47 IN 15

48 KM RAINFALL DEPTH OF 4.80 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD

49 KM AN AREAL REDUCTION COEFFICIENT OF 1.000 WAS USED

50 PB 4.800

51 KM THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II RAINFALL

52 P .000 .002 .005 .008 .011 .014 .017 .020 023 .026

HEC-1 INPUT PAGE 2

LINE 0 15 5 BRI e mnne o R i e S s wesrens @ (I NEE— T crasmsus = + QN D scoovens & 10

53 PC 029 032 .035 .038 .041 .044 .048 052 056 060

54 PC .064 068 .072 .076 .080 .085 .090 095 100 105



95

97

98

100
101
102
103
104
105
106

107
108
109

110
111
112
113
114
115
116
117
118

119
120
121
122

123
124
125
126
127
128
129
130
131

LINE

PG .110 ~115 .120 .126 ~135 .142 .150 198
PC .184 »195 .208 224 .243 .266 .318 .479
PC .743 .764 .781 795 .808 .818 .828 .837
PC .858 .865 .871 877 .883 .889 .895 .900
PC 1915, .919 -923 927 <8931 935 <939 .943
PC .954 <957 .960 963 .966 .969 S92 975!
PC .984 987 .990 993 .996 #1999 1.000

LG .20 .30 8.00 .07 16.00

Ul 456. 1602. 1322 665. 379, 205. 116. 64.
uI 0. 0. 0. 0. 0. 0 0. 0.
Ul 0. 0. 0. 0. 0. 0. 0. 0.
* DDM =kwwe Preserved ErEw¥

KK XROX2

KM ROUTE X1 THROUGH SUBBASIN X2

RM 2 0.15 0.30

* DDM Xewes pregerved wrwwe

KK X2SUB

KM BASIN X2SUB

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 2.0 Lca= 1.0 S= 311.6 Kn= .020 LAG= 12.5
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA .43
LG .20 32 7.60 .08 6.00
Ul 241. 860. 931. 528. 317. 193. 11s. 69
Ul 22. 0. 0.« 0. 0. 0. 0. 0.
opd 0. 0. 0. 0. 0. 0. (218 0.
* DDM «ww*w preserved ***w*
KK XCO-1
KM COMBINE RUNOFF FROM SUBBASINS X1 AND X2
HC 2
« DDM «xeer preserved *eEvH
KK XROX3
KM ROUTE X1 & X2 THROUGH SUBBASINS X3 & X5
RM 2 0.23 0.30
* DDM *«xewr Preserved *v*v*
KK X3SUB
KM BASIN X3SUB
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 2.3 Lca= 1.2 S= 196.0 Kn= .020 LAG= 15.6
KM DESERT/RANGELAND S~GRAPH WAS USED FOR THE BASIN
BA .56
LG .20 32 7.60 .08 1.00
uI 188. 723. 1108. 970, 572. 326. 187. 104.
uUI 29. 0. 0. 0. 0. 0. 0. 0.
uUI 0. 0. 0. 0. 0. 0. 0. 0.
* DDM *wwrx preserved **wv*
HEC-1 INPUT
D o o 2 s 1 sz ias Bames 2 ¥ 3 P R Srisag a8 e 6 as i s 5 vz 5 5 5 05 8
KK XCo0-2
KM COMBINE RUNOFF FROM SUBBASINS X1,X2, AND X3
HC 2
* DDM HEwE N Pzasewed EEE A
KK X4SuUB
KM BASIN X4SUB
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.1 Lca= .6 S= 250.0 Kn= .020 LAG= 8.8
KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
BA .28
LG .20 w20 8.80 .05 .00
858 356. 968. 551. 203. 74. 26. 0. 0.
Ul 0. 0. Q.. 0. 0. 0 . 0. 0.
* DDM ¥wpwe 'pregetved eoxwe
KK XCOo-3
KM COMBINE RUNOFF FROM SUBBASINS X1,X2,6X3,AND X4
HC 2
« DDM #xxes Preserved **v**
KK X5SUB
KM BASIN XS5SUB
KM THE POLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.5 Lca= - S= 198.7 Kn= .020 LAG= 11.6
KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
BA .38
G .20 37 6.60 o313 .00
uI 253 - 874. 917, 470. 221. 101. 43. 20 s
Ul 0. 0 0. Qi 0. 0. 0. 0.
+ DDM weres pPraserved ***e*
KK XCO-4
KM COMBINE RUNOFF FROM SUBBASINS X1,X2,X3,X4,AND XS5
KM BASIN X OUTFLOW HYDROGRAPH = SUB C-6 RUNOFF HYDROGRAPH
HC
* DDM eeeE preserved wrrwy
KK SUBC1
KM BASIN SUBC1l
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.3 Lca= .8 S= 1143.0 Kn= .020 LAG= 7.8
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
BA 1.26
LG .20 +35 4.80 .26 .00
uI 2015. 4263. 1937. 870. 381. 158. 104. 0.
UI 0. 0. 0. 0. 0. 0. 0. 0.
* DDM whd% Preserved *ewsr
HEC-1 INPUT
LD y wasne Lo v pumn P ¢ g s B ax v 4o B 2w o Sicw v o saes B & @ s B « 0 soizs 8

.166 115
.678 .716
.844 .851
.905 .910
.947 «951
.978 981
35. 35,
0. 0.
0. 0.
41. 22,
0. 0.
(/8 0.
57, 29.
0. 0.
0. 0.
PAGE
75 el 34520
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
PAGE
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b

132
133
134

135
136
137
138
139
140
141
142
143
144

145
146
147
148
149
150
151
152
153
154

155
156
157
158
159
160
161
162
163
164

165
166
167

168

176
177

178
179
180

181
182
183

184
185
186

187
188
189

19¢
191
192
193
194
195
196
137
198
199

200
201
202

203
204
205
206
207
208
209
210

KK RO-1

KM ROUTE C-1 THROUGH =2

RM 6 .58 =

* DDM #xikev Preserved *eEes

KK SUBC2

KM BASIN SUBC2

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 3.8 Lca= 2hd S= 369.4 Kn= .020 LAG=
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA 219

LG .20 35 4.80 .26 .00

U1 398. 1547. 2645. 3635 2218. 1726. 1306.
Ul 378. 276 186. 176. Pl 69. 69.
UIr 0. 0. 0. 0. 0. 0. 0.
* DDM **AE# Preserved YWY

KK SUBC3

KM BASIN SUBC3

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 2.2 Lca= 1.6 S= 403.7 Kn= .020 LAG=

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA 1.24

LG 23 .35 4.90 .26 1.00

Ul 474. 1738. 2670. 1591. 1112, 10 467 .

Ul 64. 54. 54. 0. 0. 0. 0.

uI 0. 0. 0. 0. 0. 0. 0.

* DDM s**sx¥ Preserved ****v

KK SUBC4

KM BASIN SUBC4

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 2.9 Lca= -~ 1.9 S= 688.4 Kn= .020 LAG=

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA 2.54

LG .20 =35 4.80 .26 .00

uI 829. 3129 5236. 3326. 2386. 1563. 1101,

uI 234. 104. 104. 104. 0. 0 0.

Ul 0. 0. 0. 0. 0. 0. 0.

* DDM *www* preserved *****

KK RO-2

KM ROUTE C-4 THROUGH C-5

RM 3 oy ) i3

* DDM txwws preserved *wew

KK SUBCS

KM  BASIN SUBCS W

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 2.9 Lca= 1.4 S= 540.8 Kn= .020 LAG=

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA 3::39

LG .24 +37 5.20 +23 6.00

Ul 1255 4625. 72500 4358. 3077. Y565 1317
HEC-1 INPUT

LD essaze = e o e ] P . R > M 6ix s 8 585, s 6w

UI 205. 146. 1l46. 0. 0. 0. Olee

UI 0. 0. 0. 0. 0. 0. Qe

* DDM sevxx Pregeived rvree

KK Co-1

KM COMBINE RUNOFF FROM SUBBASINS C-4 AND C-5

HC 2

* DDM *w=w**+ Preserved **r**

KK RO-3

KM ROUTE C-4&5 THROUGH C-3

RM 3 .24

* DDM #*«x+ preserved ****~

KK Co-2

KM COMBINE RUNOFF FROM SUBBASINS 4&5 WITH C-1,2&3

HC

* DDM swaws: preserved *xitw

KK RO-4

KM ROUTE C-1,2,3,4,5 THROUGH C-9 UPST

RM 3 2 3

* DDM #«+w»+ preserved *****

KK SUBC7

KM BASIN SUBC7

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 2.5 Lca= S S= 561.0 Kn= .020 LAG=

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA 1.20

LG .40 .27 8.80 .06 18.00

258 656 . 2336. 2590. 1467. 882. 544 . 325

Ul 61. 0., 0. 0F) 0. 0 0.

Ul 0. 0. 0., 0. Q. 0. 0.

* DDM #«xx* Preserved *****

KK RO-5

KM ROUTE C-7 THROUGH C-8

RM 8 77 3

* DDM *ewwe: Pragerved FreeE

KK SUBCS

KM BASIN SUBCS

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 2.6 Lca= 142 S= 101.6 Kn= .022 LAG=

KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

BA 1.42

LG <3% 18 10.10 .04 13.00

ur 262. 1020. 1830. 2221. 1957 1316. 858.

20.5

918. 721,
69. 0.
0. 0

14.8

306. 195.
0 0
0 (4]

15.8

691. 481.
0. 0
0. 0

15.0

866. 552

soeBazess e
0 0.
0 0.

12.6

195:. 120.
0 0
0 0

20.4

550. 371.

495.

138 .

333«
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INPUT
LINE

NO.

41

66

69

s

82

85

95

123

132

135

145

155

168

178

181

211
212

LINE

213
214
215

216
217
218

219
220
221

222
223
224
225
226
227
228
229
230
231

232
233
234
235
236

Ul 161. 72. 959 .
Ul 0. 0. 0.
«wwe+ preserved *ver+

* DDM

T0: 5355 us A 5 % 5 e 2y v E 6 Seems 5
KK Co-3

KM COMBINE RUNOFF FROM
HC 2

* DDM *wwew preserved *****
KK CO-4

KM COMBINE RUNOFF FROM
HC 3

* DDM t*+x+ Preserved **+*+
KK RO-6

KM ROUTE C-1 THROUGH 8
RM 2 +21 o3

* DDM werF¥ Preserved, HhEEF
KK SUBCY

KM BASIN SUBCS

5% 57. 0.
0. 0. 0.
HEC-1 INPUT
3 5§ a ey 5 5 5 woienn 6..

SUBBASINS C-7 AND C-8

SUBBASINS C-1 THROUGH S;

THROUGH C-9 DWN

C-6 AND C-7&8

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 2.5 Lca= 1.4 S= 81.3 Kn= .022 LAG= 21.8

KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

BA .58

LG .35 3. 6.80 .14 7.00

Ul 89. 358. 655. 832. 804. 579. 389. 260. 193k
uI 76. 58, 22. 22. 22 22. 0. Q. Ox
Ul 0. 0. 0. 0. O 0 0. 0. 0.
* DDM wxxeer Preserved Teerd

KK COo-5

KM COMBINE RUNOFF FROM SUBBASINS C-1 THROUGH 8 AND C-9

KO 1

HC 2

2z

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(--->) DIVERSION OR PUMP FLOW

{.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
X1SUB
v
v
XROX2
X2SUB
XCO-1....uvenn..
v
v
XROX3
X3SUB
XCO-2.. ...
X4SUB
XCO=3. .o,
X5SUB
XCO-4.. ...,
SuBC1
v
v
RO-1
SUBC2
. . SUBC3
suBC4
v
v
RO-2
SUBCS
Clo R
v
v
RO-3

oo
oo

oo

PAGE
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187 . RO-
190 : . SUBC?

. . v
200 . . RO-S
203 . . . SUBCS
213 ; i O D
216 €O
219 RO-
222 . SuBC9

232 CO-5. i .

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

R L e e e e

B R R T R R L P E TR T T T

.' FLOOD HYDROGRAPH PACKAGE (HEC-1) * i U.S. ARMY CORPS OF ENGINEERS
.' MAY 1991 % * HYDROLOGIC ENGINEE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>