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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 5.1 1 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 
is 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. 
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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 3 1,400 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. 

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 1 1,800 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 

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: 

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. 
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Table 1 
Subbasin Data 

Notes: 
1. S-graphs: MTN = Phoenix Mountain; D/R = Dese~t/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 

Notes: 
1. DDMS rounds Kn to nearest hundredth. 



Table 3 
Baslc Soils Data 

Soil Area 
Subarea Type (sqmi) 

S-1 8 0.053 
72 1.031 
96 0.021 
40 0.81 1 
93 0.002 
104 0.027 
4 1 0.135 

Total 2.08 

Total F.S. land 0.726 
Dist'n of F.S. land: 

Soil % of Total Area 
40 50 0.363 
72 50 0.363 

Soil Area 
Subarea Type (sq mi) 

S-2 72 0.265 
96 0.046 
40 0.309 
8 0.055 
93 0.014 
66 0.08 
4 1 0.121 
95 0.076 
26 0.142 
68 0.01 8 
110 0.026 
10 0.012 
13 0.009 
12 0.001 

Total 1.174 

Soil Area 
Subarea Type (sqmi) 

S-7 26 0.042 
49 0.023 
110 0.175 
52 0.112 
13 0.088 
98 0.099 
22 0.082 
3 0.02 
45 0.04 

Total 0.681 

Soil Area 
Subarea Type (sq mi) 

S-3 4 1 0.224 
95 0.043 
66 0.62 
72 0.107 
96 0.022 
68 0.007 
12 0.007 

Total 1.03 

Total F.S. land 0.203 
Dist'n of F.S. land: 

Soil 5% of Total A m  
4 1 40 0.08 1 
72 30 0.061 
66 30 0.06 1 

Soil Area 
Subarea Type (sqmi) 

S-8 52 0.014 
45 0.309 
22 0.027 
109 0.705 
98 0.006 
3 0.06 

Total 1.121 

Soil Area 
Subarea Type (sqmi) 

S-4 66 0.017 
95 0.02 
40 0.933 

Total 0.97 

Total F.S. land 0.933 
Dist'n of F.S. land: 

Soil % of Total Area 
40 100 0.933 

Soil Area 
Subarea Type (sq mi) 

S-9 95 0.009 
66 0.027 
40 0.985 

Total 1.021 

Total F.S. land 0.985 
Dist'n of F.S. land: 

Soil %ofTotal Area 
40 100 0.985 

Soil Area 
Subarea Type (sqmi) 

S-5 95 0.004 
8 0.005 
41 0.005 
40 1.836 

check total 1.85 

Total F.S. land 1.836 
Dist'n of F.S. land: 

Soil %of Total Area 
40 100 1.836 

Soil Area 
3 

Subarea Type (sqmi) 
S-6 110 0.069 

13 0.109 
10 0.111 
12 0.138 
% 0.013 
95 0.052 
8 0.019 

41 0.206 
66 0.17 
98 0.036 
3 0.013 

Total 0.936 
Total F.S. land 0.012 
Dist'n of F.S. land: 

Soil %ofTotal Area 
66 100 0.012 

Soil Area 
Subarea Type (sqmi) 

S-10 66 0.73 
95 0.278 
4 1 0.096 
110 0.04 
98 O.M4 
13 0.09 
3 0.155 

120 0.093 
93 0.159 
96 0.049 
6 0.033 

109 0.054 
Total 1.801 

Total ES. land 0.201 
Dist'n of F.S. land: 

Soil % of Total Area 
66 80 0.161 
93 20 0.04 

Soil Area 
Subarea Type (sqmi) 

S-11 40 0.92 

Total ES. land 0.92 
Dist'n of F.S. land: 

Soil %of Total Area 
40 100 0.92 

Soil A m  
Subarea Type (sqmi) 

S-12 95 0.425 
66 0.383 
26 0.076 
52 0.002 
68 0. 02 
3 0.004 

Total 0.91 

Total F.S. land 0.522 
Dist'n of ES. land: 

Soil %of Total Area 
95 50 0.261 
66 50 0.261 



Table 3 (Continued) 
Basic Soils Data 

Soil Area 
Subarea Type (sq mi) , 

S-18 12 0.719 
112 0.338 
110 0.022 
44 0.067 
98 0.116 
113 0.125 
22 0.326 

Total 1.713 

Soil Area 
Subarea Type (sq mi) 

S-17 110 0.325 
68 0.024 
72 0.264 
12 0.114 
13 0.02 
98 0.105 
44 0.158 
112 0.023 

Total 1.033 

Soil Area 
Subarea Type (sq mi) 

S-16 110 0.1 
13 0.16 
52 0.015 
3 0.258 
44 0.168 
109 0.386 
68 0.088 
12 0.044 
98 0.099 

Total 1.318 

Soil Area 
Subarea Type (sq mi) 

S-13 109 0.66 
98 0.06 
44 0.234 
110 0.126 
68 0.075 
3 0.054 
13 0.019 
66 0.033 
52 0.009 
96 0.001 

~ ~ t a l  1.271 

Soil Area 
S u b a m  Type (W mi) 

S-24 12 0.304 
3 0.14 
55 0.063 
98 0.012 
75 0.061 
112 0.06 

Total 0.64 

Soil Area 
Subarea Type (sq mi) 

S-14 109 0.392 
44 0.232 
68 0.05 1 
52 0.032 
26 0.02 
13 0.02 
3 0.086 

Total 0.833 

Soil Area 
Subarea Type (sqmi) 

S-LJ 12 1.056 
44 0.026 
100 0.041 
110 0.007 
3 0.326 
55 0.12 
112 0.095 
50 0.037 
98 0.012 

Total 1.72 

SOU Area 
Subarea Type (sq mi) 

S-15 13 0.017 
44 0.089 
68 0.1 
12 0.058 
52 0.252 
72 0.299 
110 0.164 
98 0.008 

Total 0.987 

Soil Area 
Subarea Type (sqml) 

S-22 44 0.12 
12 0.183 
110 0.102 
18 0.045 
55 0.004 
52 0.314 
100 0.141 
123 0.312 
98 0.04 
21 0.004 
3 0.202 

Total 1.467 

Soil Area 
Subarea Type (sq mi) 

S-21 44 0.~28 
98 0.107 
3 0.364 
110 0.1 
13 0.079 
50 0.136 
12 1.105 
112 0.103 
22 0.068 
55 0.028 
18 0.028 
52 0.005 
22 0.07 

Total 2.221 

Soil Area 
Subarea Type (sqmi) 

S-20 12 0.293 
13 0.243 
113 0.013 
110 0.224 
112 0.063 
22 0.106 
52 0.327 
100 0.004 

Total 1.273 

Soil Area 
Subarea Type (sqmi) 

S-19 112 0.155 
22 0.199 
13 0.044 
12 0.059 
44 0.186 
75 0.022 
52 0.101 
68 0.005 
100 0.001 

Total 0.772 



Table 4 
Basic Land Use Data 

Land Land Area 
Subarea Code m e  (sq mi) 

S-4 31 Vacant 0.041 
41 Forest 0.932 

Total 0.973 

Land Land Area 
Subarea Code Type ( q  mi) 

S-3 1 LDR 0.114 
31 Vacant 0.722 
4 1 Forest 0.194 

Total 1.03 

Land Land Area 
Type (sq mi) Subarea Code 

S-1 3 1 Vacant 1.398 
41 Forest 0.68 

Total 2.078 

Land Land Area 
Subarea Code Type (sq mi) 

S-2 1 LDR 0.113 
3 1 Vacant 1.06 

Total 1.173 

Land Land Area 
Subarea Code Type (sq mi) 

S-8 3 1 Vacant 1.12 

Total 1.12 

Land Land Area 
Subarea Code 5 p e  (sq mi) 

S-7 1 LDR 0.189 
3 1 Vacant 0.495 

Total 0.684 

Land Land Area 
Type (sqmi) Subarea Code 

3 1 Vacant 0.016 S-5 
41 Forest 1.837 

1.853 Total 

Land Land Area 
Subarea Code Type (sqmi) 

S-6 1 LDR 0.309 
22 Instme1 0.003 
3 1 Vacant 0.614 
41 Forest 0.01 

Total 0.936 

Land Land Area 
Subarea Code Type (sq mi) 

S-12 41 Forest 0.506 
31 Vacant 0.214 
1 LDR 0.193 

Total 0.913 

Land Land Area 
Subarea Code Type (sq mi) 

S-11 41 Forest 0.92 

Total 0.92 

Land Land Area 
Subarea Code Type (sq mi) 

S-9 3 1 Vacant 0.043 
4 1 Forest 0.978 

Total 1.021 

Land Land Area 
Subarea Code Type (sqmi) 

S-10 3 1 Vacant 1.455 
41 Forest 0.188 
1 LDR 0.154 

Total 1.797 

Land Land Area 
Subarea Code Type ( q  mi) 

S-16 1 LDR 0.095 
31 Vacant 1.221 

Total 1.316 

Land Land Area 
Type Subarea Code (sqmi) 

S-15 1 LDR 0.18 
3 1 Vacant 0.807 

Total 0.987 

Land Land Area 
Subarea Code Type (sq mi) 

S-13 1 LDR 0.203 
7 MedCom 0.031 
3 1 Vacant 1.038 

Total 1.272 

Land Land Area 
Subarea Code Type (sq mi) 

S-14 1 LDR 0.108 
7 MedCom 0.105 
3 1 Vacant 0.62 

Total 0.833 



Table 4 (Continued) 
Baslc Land Use Data 

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

Land Land Area 
Subarea Code Type (sqml) 

S-17 1 LDR 0.044 
3 1 Vacant 0.988 

Total 1.032 

Land Land Area 
Subarea Code Type (sq mi) 

S-18 1 LDR 0.043 
3 1 Vacant 1.647 
34 Stkyrd 0.025 

Total 1.715 

Land Land Area 
Subarea Code Type (sq mi) 

S-20 1 LDR 0.194 
3 1 Vacant 1.082 

Total 1.276 

Land Land Area 
Subarea Code 'ope (sq mi) 

S-19 1 LDR 0.171 
3 1 Vacant 0.582 
34 Stkyrd 0.02 

Total 0.773 

Land Land Area 
Subarea Code Type (sq mi) 

S-21 1 LDR 0.061 
3 1 Vacant 2.157 

Total 2.218 

Land Land Area 
Subarea Code (sq mi) 

S-22 30 River 0.002 
3 1 Vacant 1.466 

Total 1.468 

Land Land Area 
Subarea Code Type (sq mi) 

S-23 3 1 Vacant 1.72 

Total 1.72 

Land Land Area 
Subarea Code Type (sqmi) 

U-1 3 1 Vacant 2.53 

Total 2.53 

Land Land Area 
Subarea Code Type (sq mi) 

S-24 1 LDR 0.048 
30 River 0.004 
31 Vacant 0.588 

Total 0.64 

Land Land Area 
Subarea Code Type (sq mi) 

U-2 3 1 Vacant 1.5% 

Total 1.5% 

Land Land Area 
Subarea Code Type (sq mi) 

U-3 3 1 Vacant 0.843 

Total 0.843 

Land Land Area 
Subarea Code Type (sq mi) 

U-4 3 1 Vacant 28 

Total 28 

Land Land Area 
Subarea Code Type (sq mi) 

U-7 3 1 Vacant 1.47 

Total 1.47 

Land Land Area 
Subarea Code Type (sqmi) 

U-5 31 Vacant 3.26 

Total 3.26 

Land Land Area 
Subarea Code Type (sq mi) 

U-6 3 1 Vacant 0.7 

Total 0.7 



Table 5 
Calculation of Weighted Percent Vegetation Cover 

&getation Cover 
Mountain areas have 
Hillside areas have 
Valley areas have 
Based on limited field recon, Nov. 1995 

Surface Retention Lorn 
Mountain Areas 
Hillside Areas 
Valley Areas 

15% cover 
25% cover 
40% cover 

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



Table 6 
Hydrograph Routing Data 

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. 

From 
Subarea 

S-1 
S-3 
S-5 
S-6 
S-8 
S-9 
S-10 
S-11 
S-13 
C-9 
S-14 
S-15 
S-16 
S-17 
S-18 
S-19 
S-21 
S-22 
S-23 
U-3 
U-4 
U-5 
U-6 
U-7 

VmIV (3) 
1.33 
1.33 
1.33 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 

To 
Subarea 

S-2 
S-6 
S-6 
S-10 
S-10 
S-10 
S-13 
S-12 
S-14 
S-14 
S-16 
5-16 
S-21 
S-18 
S-19 
S-20 
S-22 
S-23 
S-24 
U-4 
U-5 
U-7 
U-7 
S-24 

Celerity 
Vm 
(fps) 
8.57 
7.07 
8.32 
10.18 
9.56 
1277 
10.01 
16.09 
9.25 
13.56 
7.44 
10.50 
11.90 
9.44 
8.46 
7.03 
11.68 
11.51 
10.46 
8.27 
7.22 
8.69 
8.58 
8.54 

Map 
Length 

(fi) 
8325 
7244 
11350 
5709 
4108 
8635 
2807 
12303 
4388 
1531 
6790 
2552 
17676 
9622 
1714 
6204 
9785 
20159 
6857 
4800 
4500 
6500 
2500 
8000 

Travel 
Time 
(min) 

19 
20 
26 
11 
8 
13 
5 
15 
9 
2 
18 
5 

28 
20 
4 
17 
16 
34 
13 
11 
12 
14 
6 
18 

Musk 
K (4) 
(hr) 
0.31 
0.33 
0.44 
0.18 
0.14 
0.22 
0.09 
0.24 
0.15 
0.04 
0.29 
0.08 
0.47 
0.33 
0.06 
0.28 
0.27 
0.56 
0.21 
0.19 
0.20 
0.24 
0.09 
0.30 

Model 
Length (1) 

( fi) 
9574 
8331 
13053 
6565 
4724 
9930 
3228 
14148 
5046 
1761 
7809 
2935 
20327 
11065 
1971 
7135 
11253 
23183 
7886 
5520 
5175 
7475 
2875 
9200 

n value 
0.045 
0.045 
0.045 
0.040 
0.040 
0.040 
0.040 
0.035 
0.040 
0.040 
0.040 
0.040 
0.030 
0.035 
0.035 
0.035 
0.030 
0.030 
0.030 
0.040 
0.040 
0.035 
0.035 
0.030 

Velocity (2) 
(fps) 
6.4 
5.3 
6.3 
6.1 
5.7 
7.6 
6.0 
9.6 
5.5 
8.1 
4.5 
6.3 
7.1 
5.7 
5.1 
4.2 
7.0 
6.9 
6.3 
5.0 
4.3 
5.2 
5.1 
5.1 

High 
Elev 
2320 
2190 
2280 
2113 
2090 
2200 
2050 
2280 
2020 
2010 
1980 
1940 
1910 
1865 
1795 
1785 
1760 
1680 
1520 
1610 
1575 
1550 
1525 
1510 

ngum 

X 
0.35 
0.30 
0.30 
0.25 
0.25 
0.30 
0.25 
0.30 
0.25 
0.25 
0.25 
0.25 
0.15 
0.25 
0.20 
0.20 
0.20 
0.15 
0.15 
0.20 
0.20 
0.15 
0.15 
0.15 

Coeff~cients 

NSTPS (5) 
4 
4 
5 
2 
2 
3 
1 
3 
2 
1 
4 
1 
6 
4 
1 
3 
3 
7 
3 
2 
2 
3 
1 
4 

Low 
Elev 
2190 
2113 
2113 
2050 
2050 
2050 
2020 
2020 
1980 
1980 
1940 
1910 
1760 
1795 
1785 
1760 
1680 
1520 
1475 
1575 
1550 
1510 
1510 
1475 

Slope 
( PVfi ) 
0.014 
0.009 
0.013 
0.010 
0.008 
0.015 
0.009 
0.018 
0.008 
0.017 
0.005 
0.010 
0.007 
0.006 
0.005 
0.004 
0.007 
0.007 
0.006 
0.006 
0.005 
0.005 
0.005 
0.004 



Table 7 
6-Hour Storm Patterns 

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 Floodplan 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). 

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 7-112 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]. 

3.2.2 Physical Parameters 

3.2.2.1 Lag Time 

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 fiom 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. 

3.2.2.3 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. 

3.2.3 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. 

3.2.4 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 2.1 a 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 I1 
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 
ftlmile were assigned the Mountain S-Graph, and subareas with flatter slopes were assigned the 
DesertIRangeland S-Graph. S-Graphs for each subarea are listed in Table 1. 

3.3 MODEL CALIBRATION 

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

3.3.1 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 

Description: Skunk Creek Near Phoenix, AZ - USGS No. 09513860 
Gauging Station Records for Period 1960- 1994 

Location: Lat 33"43'5OW, Long 112"07'09" in SE 114 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. 

Date 

3/1/78 

1/18/79 

2/20/80 

7/16/81 

10/2/81 

11/30/82 

9/26/84 

1/26/85 

7/22/86 

10/10/86 

11/1/87 

1/4/89 

8/12/90 

8/11/91 

8/23/92 

1/8/93 

n/a 

Water 
Year 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

The results of the discharge-frequency analysis presented in the Summary Report for the period 
1960- 1989 are as follows: 

Annual Peak 
Discharge (cfs) 

3590 

600 

1210 

311 

28 1 

6 170 

565 

1320 

906 

3440 

2250 

111 

8 160 

1250 

7020 

4990 

0 

Annual Peak 
Discharge (cfs) 

9400 

0 

175 

480 

11500 

400 

700 

950 

5900 

0 

9650 

4770 

2380 

4700 

3 00 

240 

13 

70 

Water 
Year 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 
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Date 

12/25/59 

d a  

n/a 

d a  

81 1 164 

2/7/65 

8/18/66 

9/2/67 

1211 9/67 

d a  

9/5/70 

812 117 1 

7/17/72 

1016172 

7/21/74 

10129174 

7/28/76 

1/3/77 
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Discharge in CFS for Indicated Recurrence Interval in Years 

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 I11 
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. 

3. 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,O. 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 

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 

25 
13,700 
13,397 

10 
6,910 
6,688 

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 5. 

5 
3,510 
3,438 

Recurrence Interval (years) 
USGS Summary Report 

Analysis for Period 1960-1989 

3.3.2 Regional Regression Equations - USGS Roeske Method 

50 
21,200 
20,s 15 

2 
967 
926 

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 "Methods 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. 

100 
31,000 
30,772 

25 
15,050 
12% 

10 
7,776 
16% 
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5 
4,069 
18% 

Recurrence Interval (years) 
Analysis for Period 1960-1994 

Percent Increase from 1960-1989 

50 
22,683 

9% 

2 
1,090 
18% 

100 
32,455 

6% 
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Skunk Creek Flood-Frequency Analysis 
Period 1960-1994 

I Return Period (Years) I I 
Adjusted Frequency Curve for Skunk Creek at 1-17 

Figure 5 
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The Skunk Creek watershed lies within what is defined as the Central Mountain Area. Regression 
equations for that area are as foIlows: 

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 mi2, a mean basin elevation of 2210 feet, and an average annual precipitation 
of 14 inches were used to develop the flood frequencies. 

3.3.3 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 "A Study to Evaluate Existing Methods 
for Determining Peak Discharges for Ungaged Watersheds in Arizona - Phase 11 & 111 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: 

Q2 = 41.1 A 0.629 

Q j =  238 A 0.687 E -0.358 
- 79 A 0.661 -0.398 Q - 

Q25 = 942 A 0.630 -0.383 

Qso = 10 
(7.36 - 4.17 A"0.08) -0.440 

Q1oo = 10 
(6.55 - 3.1 7 A"0. 1 I )  -0.454 

Input variables are the same as defined for the USGS methodology. 

3.3.4 Comparison of Methodologies 

The results from the flood frequency analysis for the period 1960-1 989, 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 

The analyses of gauged records support a 100-year discharge at 1-17 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. 

Return Period (years) 

Flood Frequency Analysis (1960-1989) 

Flood Frequency Analysis (1 960- 1994) 

USGS Regression Analysis 

ADWR Regression Analysis 

3.3.5 Cline Creek and Rodger Creek Calibrations 

District staff revised HEC-1 modeling parar-leters fkom 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. 

Discharge (cfs) 

3.3.6 Sensitivity Analysis of Hydrologic Model 

2 

970 

1,100 

870 

560 

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 

5 

3,600 

4,100 

3,200 

3,100 

Previous modeling of Rodger and Cline Creeks by Baker Engineers did not employ the use of depth- 
area reduction factors (DARFs) 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 DAWs 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 .O. The 
results of this model run are presented in Table 10. The elimination of DARFs increases the peak 
Skunk Creek flow at 1-17 for this study by approximately 6,500 cfs or 25 percent. 

3.3.6.2 S-Graph Sensitivity 

10 

6,900 

7,800 

6,200 

5,500 

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 DesertIRangeland S-graph could 
alternately be used. The Phoenix Valley S-graph peaks somewhat earlier than does the 
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25 

13,700 

15,100 

12,300 

9,600 

50 

21,200 

22,700 

19,100 

16,600 

100 

3 1,000 

32,500 

28,000 

24,400 
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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 Desefiangeland S-graphs 
had been applied were changed to the Phoenix Valley S-graph. This change was made to subareas 
S6-S8, S10, S12, S15, S 17-S21, S23, S24, U5 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 (S 16 to S2 1, S2 1 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 1-1 7 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 CreeMSkunk Creek confluence point (S 16 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 1-17 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 1-17 
crossing. 
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Muskingum X values for routing reaches below the confluence of Rodger Creek will be adjusted 
upward in the base conditions model to 0.25, whlch 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 1-17 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 1-17 worsen agreement in the upper portion of Skunk Creek (e.g., at New River Road). 

3.4 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 MCUHP2 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 is 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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Skunk Creek Floodplain Delineation Study - Hydrology Report 

3.5 FINAL RESULTSICOMPUTER 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 
ClineIRodger Creek Floodplain Delineation Study 

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 

Notes: 
a. Baseline Conditions Model for sensitivity analysis differs slightly from final HEC-1 model. 
b. No depth-area reduction factors applied at any concentration points. 
c. Valley S-graph substituted for Desert/Rangeland S-graph in Skunk Creek and Union Hills subareas. 
d. Main stem Muskingum X below Rodger Creek set to minimum of 0.25. 
e. Main stem Manning n below Rodger Creek set to 0.025 for hydrograph routing. 
f. All Skunk Creek and Union Hills subarea XKSAT values reduced by 25 percent compared to DDMS results. 
g. All Skunk Creek and Union Hills subarea soil moisture deficit values reduced by 25 percent compared to DDMS results. 

Infiltration 
Parameters 

DARF =I 
Flowsb 
tcfs) 

8,418 

32,097 

32,010 

3 1,856 

HEC-1 
Concen- 
tration 
Point 

S6C 

S 16C 

S22C 

S24C 
/ 

Adjusted 
XKSAT 
~ l o w s '  
tcfs) 

8,265 

27,572 

27,186 

26,470 

Adopted 
FIS  

Flows 
(cfs) 

7,200 

28,100 

3 1,400 

35,000 

Location 

New River Rd. 

D/S of Rodger Cr. 

Carefree Highway 

1-17 

Adjusted 
Soil 

Moisture 
Deficit 
~ l o w s ~  
(cfs) 

8,133 

27,291 

26,903 

26,162 

Adjusted 
S-Graph 
FlowsC 

(cfs) 

7,702 

27,040 

26,365 

25,576 

Base 
Conditions 

Model 
Flowsa 

(cfs) 

7,840 

26,7 1 1 

26,220 

25,39 1 

Routing Parameters 

Adjusted 
Muskingum 
X Flowsd 

(cfs) 

7,840 

26,7 1 1 

26,570 

25,992 

Adjusted 
Manning's 

n 
mowse 
tcfs) 

7,840 

26,7 1 1 

26,742 

26,639 



Table 11 
Summary of HEC-1 Discharges 

100-Year, 24-Hour Storm 

Peak Q 
(cfs) 

Drainage 
Area 

(sq mi) 

HEC-1 
Combination 

Point 
Location 

4,900 

7,800 

9,700 

11,800 

24,400 

27,300 

27,700 

27,300 

26,500 

26,700 

26,500 

4.3 

8 .O 

12.7 

15.8 

32.7 

40.1 

47.1 

48.6 

50.3 

63.5 

64.0 

Skunk Creek 
S3C 

S6C 

S lOC 

S13C 

S 14C 

S16C 

S21C2 

S22C 

S23C 

CAP 

S24C 

Cline Creek 

Upstream study limit 

New River Rd 

Upstream of Cline Creek 

Downstream of Cline Creek 

Downstream of Rodger Creek 

Narrows 

Carefree Highway 

Main Channel at CAP 

Combined Flow at CAP 

I- 17 

13,700 16.1 CCO-5 Cline Creek at confluence 

Rodger Creek 
5,600 5.1 CO-2 Rodger Creek at confluence 

Union Hills 
13.2 I 12,200 U7C Union Hills Area at CAP 



Skunk Creek Floodplain Delineation Study - Hvdroloqv R e ~ o r t  

3.5.2.1 Flood Insurance Study @IS) 

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 ClineJRodger 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 1-17 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 1 1,800 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 

Rev. 6-1 8-96 

Unit Q 
(cfslsq mi) 

Q 
(cfs) 

Subarea Area 
(sq mi) 

Upper Main Skunk Creek 
1400 
1485 
1374 
1335 
1085 
1424 
1560 
1473 
1229 
1306 
1262 
1436 
1365 

2911 
1738 
1415- 
1295 
2007 
1339 
1061 
1650 
1254 
2350 
1161 
1307 
1734 

S1 
S2 
S3 
S4 
S5 
S6 
S7 
S8 
S9 
S 10 
S11 
S 12 
S 13 

2.08 
1.17 
1.03 
0.97 
1.85 
0.94 
0.68 
1.12 
1.02 
1.80 
0.92 
0.9 1 
1.27 

Average = 1364 

Lower Main Skunk Creek 
1610 
1580 
1462 
1381 
1484 
1777 
1496 
1327 
1352 
1178 
1739 

1336 
1564 
1930 
1422 
2537 
1368 
1900 
2946 
1987 
2027 
1113 

S 14 
S 15 
S 16 
S 17 
S 18 
S 19 
S20 
S21 
S22 
S23 
S 24 

0.83 
0.99 
1.32 
1.03 
1.7 1 
0.77 
1.27 
2.22 
1.47 
1.72 
0.64 

Average = 1490 

Cline Creek 
21 16 
2037 
2002 
2321 
2042 
2025 
1516 
1733 
1703 
1760 
2052 
191 1 
1688 

Average = 1916 

1291 
876 
1121 
650 
776 
2552 
3321 
2149 
4326 
5968 
2462 
27 13 
979 

XlSUB 
X2SUB 
X3SUB 
X4SUB 
X5SUB 
SUBCl 
SUBC2 
SUBC3 
SUBC4 
SUBC5 
SUBC7 
SUBC8 
SUBC9 

0.61 
0.43 
0.56 
0.28 
0.38 
1.26 
2.19 
1.24 
2.54 
3.39 
1.20 
1.42 
0.58 



Table 12 (Continued) 
Subarea Peak and Unit Discharges 

Rev. 6-5-96 

Subarea I Area 
(sq mi) 

Q 
(cfs) 

Unit Q 
(cfslsq mi) 

Rodger Creek 
1792 
1682 
1392 

2796 
3330 
2213 

SUBRl 
SUBR2 
SUBR3 

1.56 
1.98 
1.59 

Average = 1622 

Union Hills 
1376 
1324 
1355 
1374 
1157 
1601 
1354 

Average = 1363 

348 1 
21 19 
1138 
3846 
3759 
1121 
1991 

U1 
U2 
U3 
U4 
U5 
U6 
U7 

2.53 
1.6 

0.84 
2.8 
3.25 
0.7 
1.47 



Table 13 

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

-- - - 

Notes: 
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. 
b. 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. 
d. "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. 

Location 

ClineIRodger 
Creek 

Floodplain 
studyb 
(cfs) 

Skunk Creek 
Floodplain 
Delineation 

Study 
(cfs) 

Skunk Creek 

Flood 
Insurance 
Studya 
(cfs) 

1-17 Gage 
Regression 
Analysisc 

(cfs) 

USGS 
Regional 

Regression 
~ ~ u a t i o n s *  

(cfs) 

7,200 

28,100 

3 1,400 

35,000 

35,000 32,500 

New River Road 

Below Rodger Cr. 
Confluence 
Carefree Highway 

CAP Aqueduct 

1-17 

ADWR 
Regional 

Regression 
Equationse 

(cfs) 

7,800 

27,300 

27,300 

26,700 

26,500 

Cline Creek 

28,000 24,400 

16,700 Skunk Cr. Confluence 13,700 
(1 6,600)' 

Rodger Creek 
6,200 Skunk Cr. Confluence 

(6,2ow . 5,600 
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LOSS PARAMETERS FOR SUBBASIN: S1 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - ------- 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop .................................................... 
8 0.053 2.5 0 .96  0 
7 2 1 . 0 3 1  49 .6  0 .09  3 0  
96  0 .021 1 . 0  0.07 0 
40  0 . 8 1 1  39 .0  0 .17  0 
93 0.002 0 . 1  0 .33  0 
104  0 .027 1 .3  0.14 60 
4 1 0.135 6 .5  0.17 0 .................................................... 
TOTAL= 2.080Sq.MilesXKSAT=0.13 %Rock=16 

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0 .38  
Normal = 0 . 2 1  
Wet = 0.00 

PSIF = 6 . 4 0  

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

1 . 3 9 8  VACANT 67.3 DRY 1 8  0 0 .22  0 .04  Low 0 . 0 4  
0.680 FOREST 32 .7  DRY 1 8  0 0.22 0.04 Low 0.04  ........................................................................... 

2 .078 = Total Area Avg.= 1 8  0% 0 .220 

PERCENT OF SUBBASIN DRY= 100 .  % 
NORMAL = 0 .O % 
WET = 0 .0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 .38  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.14 

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 0 
ROCK OUTCROP @ 1 0 0  % effective = 1 6  ........................ 

% EFFECTIVE IMP. = 6 

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. ............................................................................. 
S 1 2.080 2 . 4 8  0 .93  0.04 535.5  0 .22  0 .38  6 .40  0 .14  6 2 4  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S2 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop .................................................... 
7 2  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  
6  6 0.080 6.8 0.23 0  
4  1 0 . 1 2 1  10 .3  0.17 0  
9 5  0 .076 6 .5  0 .04  0  
2  6 0 .142 1 2 . 1  0 . 0 1  0  
6  8 0 .018 1 . 5  0.63 0  
1 1 0  0.026 2 .2  0 .13  0  
1 0  0 .012 1 . 0  0 .94  0  
1 3  0 .009 0 .8  0 . 0 1  0  
12 0 . 0 0 1  0 . 1  0 . 0 1  0  

.................................................... 
TOTAL = 1 .174  Sq.Miles XKSAT = 0 .10  %Rock = 7  

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0.35 PSIF = 7 . 0 0  
Normal = 0.15 
Wet = 0 .00  

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

0 .115 LDR 9.8  DRY 2 2  5 0.18  0 .04  Low 0.05  
1 .059  VACANT 90.2 DRY 22 0  0 . 1 8  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 . 1 1  

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 1 0 0  % effective = 7  

........................ 
% EFFECTIVE IMP. = 7  

INPUT VALUES FOR MCUHP2 PROGRAM 
............................................................................. 
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. ml. ft/mi in. adj. % min. 
............................................................................. 
S2 1 . 1 7 4  2 .22  1 . 0 9  0 . 0 4  384.2 0 .18  0 . 3 5  7 .00  0 . 1 1  7  23  
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: 5 3  ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq. Miles Outcrop .................................................... 
4 1  0 .224  21 .7  0 .17  0 
95  0.043 4.2 0.04 0 
6 6 0 .620  60 .2  0.23 0 
7 2 0 .107 1 0 . 4  0 . 0 9  3 0 
9 6 0 .022 2 . 1  0 . 0 7  0 
68 0.007 0 .7  0 .63  0 
1 2  0 .007  0 .7  0 . 0 1  0 

.................................................... 
TOTAL = 1 .030  Sq.Miles XKSAT = 0 . 1 7  %Rock = 3 

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 
Sq.Miles Type condition cover in. Type 

........................................................................... 
0.114 LDR 11.1 DRY 23 5 0.17 0.04 LOW 0 .05  
0 .722 VACANT 7 0 . 1  DRY 2 3 0 0 .17  0 .04  Low 0.04  
0 .194  FOREST 1 8 . 8  DRY 23 0 0.17 0 .04  Low 0.05 

........................................................................... 
1 .030 = Total Area Avg.= 23 1% 0.170 

PERCENT OF SUBBASIN DRY= 1 0 0 .  % 
NORMAL = 0 . 0  % 
WET = 0.0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 3 9  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.19 

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 1 
ROCK OUTCROP @ 1 0 0  % effective = 3 

........................ 
% EFFECTIVE IMP. = 4 

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. 
............................................................................. 
S 3 1 .030  2 .27  1 . 0 8  0 .04  3 3 1 . 3  0 .17  0.39 5 .70  0 .19  4 24  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S4 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - ------- 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop .................................................... 
66 0.017 1.8 0.23 0 
9 5 0.020 2.1 0.04 0 
40 0.933 96.2 0.17 0 

.................................................... 
TOTAL= 0.970Sq.MilesXKSAT=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 
Sq.Miles Type condition cover in. Type ........................................................................... 
0.040 VACANT 4.1 DRY 2 0 0 0.20 0.04 Low 0.06 
0.930 FOREST 95.9 DRY 2 0 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 ........................ 

% 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. 
............................................................................. 
S4 0.970 2.31 1.10 0.04 588.7 0.20 0.39 5.70 0.19 0 24 
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S5 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT ------- ------- 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop .................................................... 
9 5 0.004 0.2 0 .04  0  
8  0 .005  0.3 0 .96  0  
4  1 0.005 0.3 0 .17  0  
40  1 .836  99 .2  0 .17  0  

.................................................... 
TOTAL = 1 .850  Sq.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 
Sq.Miles Type condition cover in. Type ........................................................................... 

0 . 0 1 6  VACANT 0 . 9  DRY 1 7  -0 0 .23  0 .04  Low 0.07  
1 .837 FOREST 9 9 . 1  DRY 1 7  0 0 .23  0 .04  Low 0.04  

........................................................................... 
1 .853  = Total Area Avg.= 1 7  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 @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 1 0 0  % 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. 
............................................................................. 
S 5 1 .850  2 . 9 1  1 .77  0 .04  618 .6  0.23 0 .39  5 .70  0 . 1 8  0  34 
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S6 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop .................................................... 
1 1 0  0.069 7 .4  0.13 0  
13  0.109 1 1 . 6  0 . 0 1  0  
1 0  0 . 1 1 1  11 .9  0.94 0  
12  0.138 14 .7  0 . 0 1  0  
9  6  0 .013 1 . 4  0 .07  0  
9 5  0.052 5 . 6  0 .04  0  
8  0.019 2 . 0  0 .96  0  
4 1  0.206 22 .0  0 .17  0  
66 0.170 18 .2  0.23 0  
9  8  0.036 3 .8  0 .37  0  
3  0.013 1 . 4  0 . 5 8  0  

.................................................... 
TOTAL = 0.936 Sq.Miles XKSAT = 0.10 %Rock = 0 

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0 .35  
Normal = 0 .15  
Wet = 0.00  

PSIF = 7 .00  

LAND USE - - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA K n K b K b  
Sq.Miles Type condition cover in. Type ........................................................................... 

0 .309 LDR 33.0  DRY 3 1  5  0 .23  0.03 Low 0.05 
0.003 INST/REL 0.3  DRY 3 1 0 0.23 0.03 Low 0 .08  
0 .614 VACANT 65.6  DRY 3 1 0 0 .23  0.03 Low 0.04 
0 .010 FOREST 1.1 DRY 3 1 0 0.23 0.03 Low 0 .07  

........................................................................... 
0.936 = Total Area Avg.= 3 1  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 @ 1 0 0  % effective = 2  
ROCK OUTCROP @ 1 0 0  % effective = 0  ........................ 

% EFFECTIVE IMP. = 2  

INPUT VALUES FOR MCUHP2 PROGRAM ............................................................................. 
SUBBASIN Area Length Lca K n  Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj. % min. 
......................................................................... 
S6 0 .936  2 . 3 8  1 .12  0 .03  152 .5  0.23 0 .35  7 .00  0 .12  

2  @- ....................................................................... --- - 



LOSS PARAMETERS FOR SUBBASIN: S7 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT 3 Rock 

Sq. Miles Outcrop .................................................... 
2 6 0.042 6 . 1  0 . 0 1  0 
4 9 0 .023 3.4 0.06 0 
1 1 0  0.175 25 .6  0 .13  0 
52  0.112 16 .4  0.16 2 0  
1 3  0.088 12 .9  0 . 0 1  0 
9 8 0.099 14 .5  0 .37  0 
22  0.082 12 .0  0.04 0 
3 0.020 2 .9  0 . 5 8  0 
4 5 0.042 6 . 1  0 .03  0 

.................................................... 
TOTAL = 0.683 Sq.Miles XKSAT = 0 .08  %Rock = 3 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.32 PSIF = 7 . 6 0  
Normal = 0.15 
Wet = 0 .00  

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAM) USE 3 Area DTHETA %Veg. RTIMP3 IA Kn Kb Kb 
Sq.Miles Type condition cover in. Type ........................................................................... 

0 .189 LDR 27.7 DRY 2 5  5 0 .15  0 .03  Low 0 .05  
0.494 VACANT 72.3  DRY 2 5  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 @ 1 0 0  3 effective = 1 
ROCK OUTCROP @ 1 0 0  % effective = 3 ........................ 

% EFFECTIVE IMP. = 4 

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. ............................................................................. 
S7 0.683 2.14 1 . 2 5  0 .03  136 .4  0 .15  0 .32  7 . 6 0  0 .09  4 2 6  
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S8 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - - - - - - - - 
MapUnit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop .................................................... 
5 2 0.014 1 . 2  0 .16  2 0 
4 5 0.309 27 .6  0.03 0 
2 2  0 .027  2 . 4  0 .04  0 
1 0 9  0.705 62 .9  0 .35  35  
9 8  0 .006  0 .5  0 .37  0 
3 0 .060  5 .4  0.58 0 

.................................................... 
TOTAL = 1 . 1 2 1  Sq.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 
Sq.Miles Type condition cover in. Type ........................................................................... 

1 . 1 2 1  VACANT 1 0 0 .  DRY 2 3 0 0.17 0.03 Low 0.04  
........................................................................... 

1 . 1 2 1  = 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 @ 1 0 0  % effective = 0 
ROCK OUTCROP @ 1 0 0  % effective = 22 ........................ 

% 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. ............................................................................. 
S8 1 . 1 2 1  1 . 9 4  1 . 0 1  0 .03  207.2  0.17 0 .39  5 .70  0.19 0 23  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S9 
----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 
.................................................... 
95 0.009 0.9 0.04 0 
6 6 0.027 2.6 0.23 0 
40 0.985 96.5 0.17 0 

.................................................... 
TOTAL = 1.021 Sq.Miles XKSAT = 0.17 %Rock = 0 

DTHET A - - - - - - - - - - - - - - - - 
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 
Sq.Miles Type condition cover in. Type ........................................................................... 
0.043 VACANT 4.2 DRY 2 0 0 0.20 0.04 Low 0.06 
0.978 FOREST 95.8 DRY 2 0 0 0.20 0.04 Low 0.04 

........................................................................... 
1.021 = 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 

........................ 
% 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. 
............................................................................. 
S 9 1.021 2.31 0.91 0.04 329.0 0.20 0.39 5.70 0.19 0 28 
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S10 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area 

Sq.Miles ........................... 
66 0.730 40.5 

XKSAT % Rock 
Outcrop 

. - - - - - - - - - - 
0 

95 
4 1 
110 
9 8 
13 
3 
120 
9 3 
9 6 
6 
109 

- - - - - - - 
TOTAL = 

0.040 2.2 
0.024 1.3 
0.090 5.0 
0.155 8.6 
0.093 5.2 
0.159 8.8 
0.049 2.7 
0.033 1.8 
0.054 3.0 

1.801 Sq.Miles XKSAT 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.40 PSIF = 6.00 
Normal = 0.25 
Wet = 0.00 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. Type ........................................................................... 
1.455 VACANT 80.8 DRY 27 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 2 7 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. = 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. 
............................................................................. 
S10 1.801 2.70 1.24 0.03 156.7 0.17 0.40 6.00 0.18 0 28 ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S11 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq. Miles Outcrop .................................................... 
40 0.920 100. 0.17 0 .................................................... 
TOTAL= 0.920Sq.MilesXKSAT=0.17 %Rock= 0 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.39 
Normal = 0.25 
Wet = 0.00 

PSIF = 5.70 

LAND USE - - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.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 = 0 
ROCK Oul'CROP @ 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. 
............................................................................. 
S11 0.920 2.70 1.28 0.04 438.1 0.20 0.39 5.70 0.19 0 27 
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S12 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - ------- 
Map Unit AREA % Area XKSAT % Rock 

Sq. Miles Outcrop .................................................... 
9 5  0.425 46.7 0 .04  0 
6 6 0 .383 4 2 . 1  0.23 0 
2 6 0 .076 8 . 4  0 . 0 1  0 
52 0 .002 0 .2  0 .16  2 0 
6 8 0 .020 2.2 0 .63  0 
3 0 .004 0 . 4  0 .58  0 

.................................................... 
TOTAL= 0.910Sq.MilesXKSAT= 0.08  %Rock= 0 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 . 3 2  
Normal = 0 .15  
Wet = 0 .00  

PSIF = 7 . 6 0  

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq. Mi 1 es Type condition cover in. Type ........................................................................... 

0 .506 FOREST 55 .4  DRY 2 5 0 0 . 1 5  0 .03  Low 0.05  
0 .214 VACANT 23.4  DRY 2.5 0 0.15 0.03 Low 0 .05  
0 .193 LDR 2 1 . 1  DRY 2 5 5 0 .15  0.03 Low 0.05 ........................................................................... 

0.913 = 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 . 3 2  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.09  

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 1 
ROCK OUTCROP @ 1 0 0  % effective = 0 ........................ 

% EFFECTIVE IMP. = 1 

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. ............................................................................. 
S12 0 .910  2 .76  1 . 3 0  0 .03  123 .2  0 .15  0 .32  7 .60  0 .09  1 29 ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S13 
----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq. Miles Outcrop .................................................... 
1 0 9  0.660 51.9 0 .35  3 5 
9 8 0.060 4 .7  0 .37  0 
4 4 0.234 18 .4  0.03 0 
1 1 0  0.126 9 .9  0.13 0 
6 8  0.075 5 .9  0 .63  0 
3 0.054 4 . 2  0.58 0 
1 3  0.019 1.5 0 . 0 1  0 
66  0.033 2 .6  0 .23  0 
52  0.009 0 .7  0.16 2 0 
9 6 0.002 0.2 0.07 0 

.................................................... 
TOTAL = 1 .272 Sq.Miles XKSAT = 0 .20  %Rock = 1 8  

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0 .37  PSIF = 5 .30  
Normal = 0.25 
Wet = 0.00 

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

0 .203  LDR 16 .0  DRY 2 5 5 0 .22  0 .04  Low 0.05  
0 . 0 3 1  MEDCOM 2 .4  DRY 25 60 0 .22  0 .04  LOW 0.06  
1 .038  VACANT 81.6  DRY 2 5 0 0 .22  0 .04  Low 0.04  

........................................................................... 
1 .272  = Total Area Avg.= 2 5  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 @ 1 0 0  % effective = 2 
ROCK OUTCROP @ 1 0 0  % effective = 18 ........................ 

% EFFECTIVE IMP. = 2 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. 
............................................................................. 
5 1 3  1 .272 2 . 6 7  1 .16  0 .04  4 2 5 . 1  0 .22  0 .37  5 .30  0 .23  20  25  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S14 
----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq. Miles Outcrop .................................................... 
1 0 9  0.392 4 7 . 1  0 .35  3  5 
4 4  0.232 27 .9  0 .03  0  
6  8  0 .051  6 . 1  0 .63  0  
5 2  0.032 3.8 0 .16  2  0  
2 6 0 .020  2 .4  0 . 0 1  0  
1 3  0.020 2 .4  0 . 0 1  0  
3  0 .086  10 .3  0 . 5 8  0  

.................................................... 
TOTAL = 0 .833 Sq.Miles XKSAT = 0 . 1 6  %Rock = 1 7  

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 
Sq.Miles Type condition cover in. Type ........................................................................... 

0 .108 LDR 13 .0  DRY 2 4  5  0.23 0 .04  Low 0.05  
0 .105 MEDCOM 12.6  DRY 2 4  60 0.23 0 .04  Low 0.05  
0.620 VACANT 74.4  DRY 2 4  0  0 .23  0 .04  Low 0.04  

........................................................................... 
0 .833 = Total Area Avg.= 2 4  8% 0.230 

PERCENT OF SUBBASIN DRY = 1 0 0 .  % 
NORMAL = 0 . 0  % 
WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 .39  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 .18  

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 8  
ROCK OUTCROP @ 1 0 0  % effective = 1 7  

........................ 
% EFFECTIVE IMP. = 25 

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. 
............................................................................. 
S14 0 .833 1 .76  1 . 0 2  0 .04  670.5 0.23 0 .39  5 .80  0 .18  25 19  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S15 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq. Miles Outcrop 
.................................................... 
13 0.017 1.7 0.01 0 
44 0.089 9.0 0.03 0 
6 8 0.100 10.1 0.63 0 
12 0.058 5.9 0.01 0 
5 2 0.252 25.5 0.16 20 
72 0.299 30.3 0.09 3 0 
110 0.164 16.6 0.13 0 
9 8 0.008 0.8 0.37 0 

.................................................... 
TOTAL= 0.987Sq.MilesXKSAT=0.10 %Rock=14 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.35 
Normal = 0.15 
Wet = 0.00 

PSIF = 7 .OO 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. TYP~ 

........................................................................... 
0.180 LDR 18.2 DRY 2 6 5 0.21 0.04 Low 0.05 
0.807 VACANT 81.8 DRY 2 6 0 0.21 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 = 0.35 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.12 

IMPERVIOUS AREA: URBAN @ 100 % effective = 1 
ROCK OUTCROP O 100 % effective = 14 ........................ 

% EFFECTIVE IMP. = 15 

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. 
............................................................................. 
S15 0.987 1.97 1.05 0.04 238.1 0.21 0.35 7.00 0.12 15 24 ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S16 
----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

AREA % Area XKSAT 
Sq.Miles 

0.100 7 . 6  0 .13  

9  8  
- - - - - - - - 
TOTAL = 

0.168 1 2 . 7  0.03 
0.386 29 .3  0.35 
0.088 6.7 0.63 
0.044 3 .3  0 . 0 1  
0.099 7.5 0.37 

1 . 3 1 8  Sq.Miles XKSAT = 0 .16  

% Rock 
Outcrop 

. - - - - - - - - - - - - - 
0 
0  

2  0  
0  
0  

3  5  
0  
0  
0  

------------- 
%Rock = 1 0  

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 .39  
Normal = 0 .25  
Wet = 0 .00  

PSIF = 5.00 

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

........................................................................... 
0.095 LDR 7 . 2  DRY 32 5  0.29 0.03 Low 0.06  
1 .223 VACANT 92 .8  DRY 3 2 0  0.29 0 .03  Low 0 . 0 4  ........................................................................... , 

1 .318 = Total Area Avg.= 32 0% 0 .290  

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 .20  

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 100  % effective = 1 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. 
............................................................................. 
S16 1 . 3 1 8  1 . 8 6  0 . 8 9  0.03 333.3 0 . 2 9  0 .39  5 .80  0 . 2 0  0  1 9  
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: ,517 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop .................................................... 
1 1 0  0.325 31 .5  0.13 0 
68 0 .024 2 .3  0.63 0 

---------- 
TOTAL = 

0 .264 25 .6  
0.114 1 1 . 0  
0 .020 1 . 9  
0.105 1 0 . 2  
0 .158 15 .3  
0 .023 2 .2  

1 .033 Sq.Miles XKSAT 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.33 
Normal = 0 .15  
Wet = 0 .00  

PSIF = 7 .30  

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

........................................................................... 
0.044 LDR 4.3 DRY 24 5 0.16 0.04 Low 0 . 0 6  
0.9 8 9 VACANT 95.7  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 = 0.33 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.10 

IMPERVIOUS AREA : URBAN @ 1 0 0  % effective = 0 
ROCK OUTCROP @ 1 0 0  % effective = 8 

........................ 
% 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. 
............................................................................. 
S17 1 .033 2 .47  1 . 0 5  0 .04  136 .0  0 .16  0.33 7 . 3 0  0 .10  0 3 1  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S18 
----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 
.................................................... 

1 2  0.719 4 2 . 0  0 . 0 1  0  
1 1 2  0.338 19.7 0 .39  0  
1 1 0  0.022 1 .3  0.13 0  
4  4  0 .067 3 .9  0.03 0  
9 8  0.116 6.8 0 .37  0  
113  0.125 7.3 0.39 0  
2 2  0.326 1 9 . 0  0.04 0  

.................................................... 
TOTAL = 1 .713 Sq.Miles XKSAT = 0 .05  %Rock = 0  

DTHETA 
- - - - - - - - - - - - - - - 
Dry = 0 .27  
~ormal = 0 .15  
Wet = 0 .00  

PSIF = 8 . 8 0  

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

0 .043 LDR 2 .5  DRY ? 5 5  0 .15  0 .03  Low 0.06  
1 .647  VACANT 9 6 . 1  DRY 2 5  0  0 .15  0.03 Low 0.04  
0 .023 STKYRD 1 . 3  DRY 2 5  0  0 . 1 5  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 @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 1 0 0  % 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. 
............................................................................. 
S18 1 .713 2 .42  1 .10  0.03 5 9 . 5  0 .15  0 .27  8 .80  0 .06  0  29  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S20 
----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop .................................................... 
1 2  0 .293  23 .0  0 . 0 1  0  
1 3  0 .243 1 9 . 1  0 . 0 1  0  
1 1 3  0.013 1 . 0  0.39 0  
1 1 0  0 .224 1 7 . 6  0.13 0  
1 1 2  0.063 4.9 0.39 0  
2  2  0 .106  8.3 0.04 0  
52 0 . 3 2 7  25.7 0 .16  20  
1 0 0  0 .004  0.3 0 .40  20  .................................................... 

TOTAL = 1 .273  Sq.Miles XKSAT = 0 .05  %Rock = 5 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 .27  
Normal = 0 .15  
Wet = 0 .00  

PSIF = 8 .80  

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

0 .194 LDR 1 5 . 2  DRY 23 5 0 .17  0 .03  Low 0.05  
1 .079  VACANT 8 4 . 8  DRY 2 3  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 @ 1 0 0  % effective = 1 
ROCK OUTCROP @ 1 0 0  % effective = 5  

........................ 
% EFFECTIVE IMP. = 6  

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. 
............................................................................. 
S2 0  1 . 2 7 3  2 .38  0 .96  0.03 43.3 0 .17  0 .27  8 .80  0 . 0 6  6  2 9  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S19 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT 

Sq.Miles ....................................... 
112  0 . 1 5 5  2 0 . 1  0.39 
2 2  0 .199 25.8 0 .04  
1 3  0 .044 5 . 7  0 . 0 1  
1 2  0 .059 7 .6  0 . 0 1  
4 4 0 .186 2 4 . 1  0 .03  
7 5  0 .022  2 . 8  0 .23  
5 2 0 . 1 0 1  1 3 . 1  0 .16  
68  0.005 0 . 6  0 .63  
1 0 0  0 . 0 0 1  0 . 1  0 . 4 0  

....................................... 
TOTAL = 0 .772  Sq.Miles XKSAT = 0 .06  

% Rock 
Outcrop 

. - - - - - - - - - - - - - 
0 
0 
0 
0 
0 
0 

2 0  
0 

2 0  
------------- 
%Rock = 3 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 .29  PSIF = 8 .40  
Normal = 0.15 
Wet = 0.00  

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMPI IA Kn Kb Kb 
Sq. Miles Type condition ccver in. Type ........................................................................... 

0 . 1 7 1  LDR 22.2  DRY 2 3 5 0.17 0.03 Low 0.05  
0 .582 VACANT 75.4  DRY 2 3 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 @ 1 0 0  % effective = 1 
ROCK OUTCROP @ 1 0 0  % effective = 3 

........................ 
% EFFECTIVE IMP. = 4 

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. 
............................................................................. 
S19 0 .772 1 .49  0 .67  0 .03  7 6 . 5  0.17 0 .29  8 .40  0 .07  4 20  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S 2 1  ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop .................................................... 
4  4  0.028 1 . 3  0 .03  0  
98  0.107 4 . 8  0.37 0  
3  0 .364  1 6 . 4  0 .58  0  
1 1 0  0 .100 4 . 5  0.13 0  
1 3  0.079 3 .6  0 . 0 1  0  
5 0  0.136 6 . 1  0.26 0  
1 2  1 .105 49 .8  0 . 0 1  0  
1 1 2  0 .103 4 . 6  0 .39  0  
2  2  0 .068  3 . 1  0.04 0  
55  0.028 1 . 3  0.27 0  
1 8  0.028 1.3 0.33 1 5  
5  2  0 .005  0 .2  0 .16  2  0  
22  0.070 3.2 0.04 0  

.................................................... 
TOTAL = 2 . 2 2 1  Sq.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 %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. Type ........................................................................... 

0 . 0 6 1  LDR 2 .7  DRY 3 0  5  0 . 2 1  0 .03  Low 0 . 0 6  
2 .160  VACANT 97.3 DRY 3 0  0  0 .21  0.03 Low 0 .04  

........................................................................... 
2 . 2 2 1  = Total Area Avg.= 30  0% 0 .210 

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 @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 1 0 0  % 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. 
............................................................................. 
S2 1 2 . 2 2 1  3 . 7 1  1 . 6 5  0 .03  56 .6  0 . 2 1  0 .27  8 .80  0 .06  0  35  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S22 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

AREA 
Sq.Miles 

---------- 
0.120 
0.183 
0.102 
0 .045  
0.004 
0.314 
0 . 1 4 1  

% Area XKSAT % Rock 
Outcrop 

------------- 
0 
0 
0 

1 5  
0 

2 0 
2 0  

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 .39  
Normal = 0 .25  
Wet = 0 .00  

PSIF = 5 .80  

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA KIl K b  Kb 
Sq.Miles Type condition cover in. Type ........................................................................... 

0.002 RIVER 0 . 1  DRY 2 6 0 0 .25  0.03 Low 0.08  
1 . 4 6 5  VACANT 9 9 . 9  DRY 2 6 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 @ 1 0 0  % effective = 0 
ROCK OUTCROP @ 1 0 0  % effective = 7 

........................ 
% 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. 
............................................................................. 
S22 1 .467 2 .27  1 .14  0 .03  277.5  0.25 0.39 5 .80  0.19 0 23  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S23 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area 

Sq.Miles ............................. 
12 1.056 61.4 
44 0.026 1.5 
100 0.041 2.4 
110 0.007 0.4 
3 0.326 19.0 
5 5 0.120 7.0 

XKSAT % Rock 
Outcrop 
- - - - - - - 

0 
0 
2 0 
0 
0 
0 

.................................................... 
TOTAL = 1.720 Sq.Miles XKSAT = 0.04 %Rock = 0 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.25 
Normal = 0.15 
Wet = 0.00 

PSIF = 9.70 

LAND USE - - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. 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 D R Y =  100. % 
NORMAL = 0.0 % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.05 

IMPERVIOUS AREA: URBAN4 100 %effective = 0 
ROCK OUTCROP 4 100 % 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. ............................................................................. 
S2 3 1.720 4.60 2.06 0.03 43.9 0.35 0.25 9.70 0.05 0 43 ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: S24 
----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 
.................................................... 
12 0.304 47 .5  0 . 0 1  0  
3  0 .140 21 .9  0.58 0  
5 5  0 .063 9 . 8  0.27 0  
9  8  0 .012 1 .9  0 .37  0  
7  5  0 .061  9 .5  0 .23  0  
112  0.060 9 .4  0.39 0  

.................................................... 
TOTAL = 0 .640  Sq.Miles XKSAT = 0 .07  %Rock = 0  

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 .30  PSIF = 8  .OO 
Normal = 0 .15  
Wet = 0 .00  

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

0.048 LDR 7 .5  DRY 40 5  0 .35  0 .03  Low 0.06  
0.004 RIVER 0 .6  DRY 40 0  0 .35  0.03 Low 0.07  
0 .588 VACANT 91 .9  DRY 40  0  0.35 0 .03  Low 0 . 0 4  

........................................................................... 
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 @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 1 0 0  % 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. ............................................................................. 
S2 4 0 .640 1 . 3 7  0 .75  0.03 38 .0  0 .35  0 .30  8 .00  0 .09  0  1 9  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: XlSUB ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT ------- ------- 
Map Unit AREA % Area XKSAT % Rock 

Acres Outcrop .................................................... 

9 3  20.000 5 .2  0 .33  0  
9  5  1 0 . 0 0 0  2 .6  0 .04  0  .................................................... 

TOTAL = 387.000 Acres XKSAT = 0 . 0 7  %Rock = 1 6  

DTHETA -------- - - - - - - - - 
Dry = 0 . 3 0  PSIF = 8 . 0 0  
Normal = 0 . 1 5  
Wet = 0 . 0 0  

LAND USE -------- -------- 
AREA LAM) USE % Area DTHETA %Veg. RTIMP% IA Kr? Kb Kb 

Acres Type condition cover in. Type ........................................................................... 
Desert DRY 2  5  0  0 .40  0 .02 Low 

387.000 OPEN 1 0 0 .  DRY 1 5  0  0 .20 0 .22 Min O.L2 
V.L.D.F! NORMAL 30 5  0 .30  0 . 0 3  Low 
L.D.R. NORMAL 50 1 5  0 .30  0 .03  Low 
M.D.R. NORMAL 50 30  0 . 2 5  0 3 3  Low 
M.F.R. NORMAL 50 45 0 . 2 5  0 .65  Low 
Ind NORMAL 60 55 0 . 1 5  2 .03 Min 
L.D.P.. NORMAL 7 5  80 0 . 1 0  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.= 1 5  0% 0 .200  

PERCENT OF SUBBASIN DRY = 1 0 0 .  % 
NORMAL = 0 . 0  % 
WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 3 0  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 . 0 7  

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 100 % effective = 1 6  

........................ 
% EFFECTIVE IMP. = 1 6  

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. ............................................................................. 
Xl SUB 0 . 6 0 5  1 . 7 5  0 . 8 1  0 .02  320 .0  0 . 2 0  0 . 3 0  8 . 0 0  0 .07  1 6  11 ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: X2SUB ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - ------- 
Map Unit AREA % Area XKSAT % Rock 

Acres Outcrop .................................................... 
2 6  53.000 1 9 . 1  0 . 0 1  0  
66  135.000 48.7 0 .23  0  
7 2  54.000 19.5 0.09 3  0  
95  35 .000  1 2 . 6  0 .04  0  .................................................... 

TOTAL = 277.000 Acres XKSAT = 0 .08  %Rock = 6  

DTHETA - - - - - - - - - - - - - - - - 
Dry = 
Normal = 
Wet = 

PSIF = 7 .60  

LAND USE - - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTIiETA %Veg. RTIMP% IA Kn Kb Kb 

Acres Type condition cover in. m e  ........................................................................... 
Desert DRY 2 5 0 0 .40  0 .02  Low 

277 .000  OPEN 100 .  DRY 1 5  0  0 .20  0 . 0 2  Min 0 .02  
V.L.D.?. NORMAL 3 0  5  0 . 3 0  0.03 Low 
L.D.R. NCRMAL 50  1 5  0 .3C  0.03 Low 
M.D.R. NORMAL 50 3 0  0 . 2 5  0.03 Low 
M.F.R NORMAL 50 45 0 . 2 5  0 .05  Low 
Ind NORMAL 60 55 0 .15  0.03 Min 
L.D.R. NORMAL 75 80  0 . 1  0 .02  Min 
M.D.R. NORMAL 90  0  0 .20  0 .10  Hi 
M.F.R. NORMAL 8 5  0  0 .50  0 .10  Hi ........................................................................... 

277.00  = Totai Area Avg.= 1 5  0% 0 .200 

PERCENT OF SUBBASIN DRY= 1 0 0 .  % 
NORMAL = 0 .0  % 
WET = 0.0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 3 2  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 .08  

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 0 
ROCKOUTCROP @ 1 0 0  %effective = 6 

........................ 
% EFFECTIVE IMP. = 6 

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. ............................................................................. 
X2 SUB 0.433 1 . 9 9  0 .99  0 .02  311.6  0 .20  0 . 3 2  7 . 6 0  0 .08  6  13  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: X3SUB 
----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - ------- 
Map Unit AREA % Area =SAT % Rock 

Acres Outcrop .................................................... 
6 9.000 2.5 0.62 0 
2 6 26.000 7.3 0.01 0 
2 8 11.000 3.1 0.02 0 
66 148.000 41.6 0.23 0 
72 9.000 2.5 0.09 3 0 
93 10.000 2.8 0.33 0 
95 143.000 40.2 0.04 0 

.................................................... 
TOTAL = 356.000 Acres XKSAT = 0.08 %Rock = 1 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 
Normal = 
Wet = 

PSIF = 7.60 

LAND JSE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 

Acres Type condition cover in. Type 
~ 

Desert DRY 25 0 O 4 V . 9 2  Low 
356.000 OPEN 100. DRY 15 0 C.2u 0.02 Min 0.02 

V.L.D.R NORMAL 3 0 5 0.30 0.03 Low 
L.D.R. NORMAL 50 15 0.30 0.05 Low 
M.D.R. NORMAL 50 :C 0.25 0.03 Low 
M.F.R. NORMAL 50 45 0.25 0.05 LOW 
Ind NORMAL 6 0 55 0.15 0.03 Min 
L.D.R. NORMAL 75 80 0.10 0.02 Min 
M.3.R. NORMAL 9 0 0 O.20 0.10 Hi 
M.F.R. NORMAL 8 5 0 0.50 0.10 Hi 

........................................................................... 
356.00 = Total Area Avg. = 15 0% 0.200 

PERCENT OF SUBBASIN DRY = 100. % 
NORMAL = 0.0 % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.32 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.08 

IMPERVIOUS AREA: URBAN @ 100 % effective = 0 
ROCK OUTCROP @ 100 % effective = 1 ........................ 

% EFFECTIVE IMP. = 1 

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. 
............................................................................. 
X3SUB 0.556 2.27 1.23 0.02 196.0 0.20 0.32 7.60 0.08 1 16 
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: X4SUB ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT - - - - - - - ------- 
Map Unit AREA % Area XKSAT % Rock 

Acres Outcrop .................................................... 
2 8 76 .000 42 .0  0 .02  0 
6 6 48.000 2 6 . 5  0 .23  0 
9 5 57.000 31 .5  0 .04  0 

.................................................... 
TOTAL= 1 8 1 . 0 0 0 A c r e s  X K S A T = 0 . 0 5  %Rock= 0 

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0 .27  
Normal = 0 . 1 5  
Wet = 0 .00  

PSIF = 8 . 8 0  

LAND USE 
- - - - - - - - - - - - - - - - 
AREA mil USE % Area DTHETA %Veg. RTIMP% Ih Kn Kb Kb 

Acres Type condition cover in. TYPe 

Desert DRY 2 5 0 0.40 0 .02  Low 
181 .000  OPEN 100.  DRY 1 5  0 0 .20  0 .02  Min 0.03 

V.L.D.R NORMAL 3 0 5 0 .30  0.03 Low 
L.D.R. NORMAL 50  1 5  0 .30  0.03- -Low 
N.D.R. NORMAL 50 30 5.25 0.03 Low 
M.F.R. NORMAL 5 0 45 0 .25  0.05 Low 
Ind NORMAL 6 0 55 0 .15  0.03 Min 
L.D.R. NORMAL 7 5 6k 0 .16  0.02 Min 
M.D.R. NORMAL 9!? 0 0 .20  0 .10  Hi 
M.F.R. NORMAL 8 5 0 0 .50  0.10 Hi 

........................................................................... 
1 8 1 . 0 0  = Total Area Avg. = 1 5  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 @ 1 0 0  % effective = 0 
ROCK OUTCROP @ 1 0 0  % 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. 
............................................................................. 
X4 SUB 0 .283  1 .14  0.62 0 .02  2 5 0 . 0  0 .20  0 .27  8 .80  0 .05  0 9 ............................................................................. 



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 5.0 0.01 0 
28 13.000 5.4 0.02 0 
66 44.000 18.3 0.23 0 
95 92.000 38.2 0.04 0 .................................................... 

TOTAL = 241.000 Acres XKSAT = 0.12 %Rock = 0 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.37 PSIF = 6.60 
Normal = 0.19 
Wet = 0.00 

LiQQ'D JSE - - - - - - - - - - - - - - - - 
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 
241.000 OPEN iOC. DRY 15 0 0.20 0.02 Min 0.03 

V.L.D.R NORMAL 3 U 5 0.30 0.03 Lo:: 
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 0.15 0.03 Min 
L.D.R. NOR?*& 7 5 80 0.10 0.02 Min 
M.D.R. NORMAL 9 0 0 0.20 0.10 Hi 
M.F.R. NORMAL 8 5 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 = 0.37 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.13 

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 XXSAT RTIMP Lag 

sq. mi, mi. ft/mi in. adj. % min. ............................................................................. 
X5SUB 0.377 1.51 0.85 0.02 198.7 0.20 0.37 6.60 0.13 0 12 
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: SUBCl ----------------- ----------------- 

Soil Survey Used Other 

XKS AT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Acres Outcrop .................................................... 
1 2 6 F  280 .000  34 .7  0 .25  0 
1 0 3 F  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 L-7 Y 2 5 0 0 .40  0 . 0 2  Low 
806.000 OPEN 100 .  DRY 1 5  0 0.20 0 .02  Min 0 . 0 2  

V.L.D.R NORMAL 3 0  5 0.30 0 .03  L,DW 
L.D.R. NORMAL 50  1 5  0.30 0 .03  Low 
X.C.X. NORMAL 5 0 30  0 .25  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. NCn'L 7 5 80  0 .10  0 . 0 2  Min 
M.D.R. N O W L  90 0 0.20 0 .10  Hi 
M.F.R. NJRMAL 85 0 0.50 0 .10  Hi 

806 .00  = Total Area Avg.= 1 5  0% 0 .200 

PERCENT OF SUBBASIN DRY = 1 0 0 .  % 
NORMAL = 0 .0  % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 3 5  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.26 

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 0 
ROCK OUTCROP @ 1 0 0  % effective = 0 ........................ 

% EFFECTIVE IMP. = 0 

INPUT VALUES FOR MCUHP2 PROGRAM 
............................................................................. 
SUBBASIN Area Length Lca Ko. Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj. % min. 
............................................................................. 
SUBCl 1 . 2 5 9  1 . 3 3  0 . 8 1  0 .02  1 1 4 3 .  0 .20  0 .35  4 .80  0 . 2 6  0 8 _-----_____________---------------------------------------------------------- 



LOSS PARAMETERS FOR SUBBASIN: SUBC2 ----------------- ----------------- 

Soil Survey Used Other 

XKSAT ------- ------- 
Map Unit AREA % Area XKSAT % Rock 

Acres Outcrop .................................................... 
126F 100.000 7 . 1  0 . 2 5  0  
103F 1302.000 9 2 . 9  0 . 2 5  0  .................................................... 

TOTAL = 1402.000 Acres XKSAT = 0 . 2 5  %Rock = 0  

DTHETA - - - - - - - - -------- 
Dry = 0.35 
Normal = 0.25 
Wet = 0 .00  

PSIF = 4 .80  

LAND USE - - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA K n K b K b  

Acres m e  conclition cove; i;. Type ........................................................................... 
Desert DRY 2 C 0  0 .40  0 .02  Low 

1402 .00  OPEN 100.  DRY 1 5  0  0 .20 0 .02  Min 0 .02  
V.L.D.R NORMAL 3  0  5  0 . 3 0  0 .03  Low 
L.D.R. NORMAL 5  0  1 5  0 . 3 0  0 . 0 3  Low 
M.D.R. NOiiMAL 5  0  30 0 .25  0 .03  Low 
P3.F.R. NCF-L 5  1: 45 0 . 2 5  0 .05 Low 
Ind NORMAL 6 0  55 0 .15 0 .03  Min 
L.D.R. NORMAL 75 80 0 . 1 0  0 .02  Min 
M.D.R. NORMAL 9  C 0  0 . 2 0  0 .10  Hi 
M.F.R. NOW-&; u . 0  0 . 5 0  0 .10 Hi - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - . . - -. - - - - - - - - - - - - - - - - - - - - 

1 4 0 2 . 0  = Total Area Avg.= 1 5  0% 0.200 

PZRCENT OF SUBBASIN DRY= l o o . %  
NORMAL = 0 .0  % 
WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 3 5  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 .26  

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 0 
ROCK OUTCROP @ 1 0 0  % 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. ............................................................................. 
SUBC2 2 . 1 9 1  3 . 7 9  2 . 0 8  0 .02 369 .4  0 .20  0 . 3 5  4 .80 0 . 2 6  0 2 1  
............................................................................. 



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  1 0 . 7  0 .23 0  
7  2  1 7 . 0 0 0  2 . 1  0.09 30 
9 5 1 0 . 0 0 0  1 . 3  0 .04  0  
1 2 6 F  100 .000  1 2 . 6  0 .25  0  
103F  577.000 7 2 . 7  0 .25  0  .................................................... 

TOTAL = 794.000 Acres XKSAT = 0.24 %Rock = 1 

DTHETA - - - - - - - - - - - - - - - - 
D r y  = 0 . 3 5  PSIF = 4.90 
Normal = 0 . 2 5  
Wet = 0.00 

LAND USE - - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 

Acres Typn condition cover in. T?.y c ........................................................................... 
2 40.0iiC uesert 1 7 . 6  DRY 2  5  G 2.40 i . 0 2  T,ow 0 . 0 5  
654 .303  3?E.< 92.4  DXY 1 5  C 2.2C 2.32 i C.C2 

V.L.D.R NORMAL 30 5 0 . 3 0  U.U3 LOW 
L.D.R. NORMAL 50 1 5  3.30 3 . 0 3  Low 
P1.L.F .  NORMAL 50 30 2 25 5.C: ;-ow 
N.F. h. L'JOK~~L:  5 0  4 5  { ~ . 2 5  2 , .  Low 
L d  NOXMAL 6  0  ;5 G.15 L .Z>  :.ILL 
L.E.R. NORMAL 7 5  80 0 . 1 0  0 .02 Min 
M.D.R. NORMAL 90 0  0 . 2 0  0 .10  Hi 
K.F.R. NORMAL 85  3  0 .50  0 .10  Hi 

........................................................................... 
794 .00  = Toral Area Avg. = 1 7  0% 0 .230  

PERCENT OF SUBBASIN DRY= l o o . %  
NORMAL = 0 . 0  % 
WET = 0 .0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 3 5  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 .26  

IMPERVIOUS AREA: URBAN @ 100 % effective = 0 
ROCK OUTCROP @ 100 % effective = 1 

----------------------a- 

% EFFECTIVE IMP. = 1 

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. ............................................................................. 
SUBC3 1 . 2 4 1  2 . 1 8  1 . 6 1  0.02 403.7 0 .23  0 . 3 5  4 . 9 0  0 .26  1 1 5  
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: SUBC4 ----------------- ----------------- 

S o i l  s u r v e y  U s e d  O t h e r  

XKSAT - - - - - - - - - - - - - 
Map U n i t  AREA % A r e a  XKSAT % Rock 

A c r e s  O u t c r o p  .................................................... 
1 2 6 F  4 6 7 . 0 0 0  2 8 . 7  0 . 2 5  0 
1 0 3 F  1 1 5 8 . 0 0 0  7 1 . 3  0 . 2 5  0 

.................................................... 
T O T A L = 1 6 2 5 . 0 0 0 A c r e s  XKSAT= 0 . 2 5  % R o c k =  0 

DTHETA - - - - - - - - - - - - - - - - 
D r y  = 0 . 3 5  
Normal  = 0 . 2 5  
W e t  = 0 . 0 0  

P S I F  = 4 . 8 0  

LAND USE - - - - - - - - - - - - - - - - 
AREA LAND USE % A r e a  DTHETA %Veg . RTIMP% I A  K .  Kb Kb 

A c r e s  = o n d i t i o c  c o v e r  in .  Ty-ps ........................................................................... 
D e s e r t  DRY 2 5 3 0 . 4 0  0 . 0 2  Low 

1 6 2 5 . 0 0  OPEN 1 0 0 .  DRY 1 5  0 0 . 2 0  0 . 0 2  Min  0 . 0 2  
V.L.D.R NORMAL '3 0 5 0 . 3 0  0 . 0 3  Lcw 
L.D.R. NOREiiAL 50  1 5  0 . 3 0  0 . 0 3  Low 
M.D.R. NORMAL 5u 30 0 . 2 5  0 . 0 3  Low 
LI.F.R. F:3RM?G .," 4 5  0 . 2 5  C.05 Lo;; C r *  

I n d  NORMAL 6 0  55 0 . 1 5  0 . 0 3  Min 
L.  D. R. NOZMAL I f ,  6C G . 1 G  0 . 0 2  i.ii11 
M.D.R. NORMAL OC C 0 . 2 0  0 . 1 0  F 
M.F.R. IWRMAL E 5 0 0 . 5 0  0 . i O  8- 

- - ---------- --- - - - -  -- - -  - - - - - - - - - - - - - - - - - - . - - . 
1 6 2 5 . 0  = T o t a l  A r e a  Avg. = 15  0% 0 . 2 0 0  

IER,CEKT OF SUBBASIN DRY = 1 0 0 .  6 
NORMAL = 0 . 0  % 
WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 3  5 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 . 2 6  

IMPERVIOUS AREA: URBAN @ 1 0 0  % e f f e c t i v e  = 0 
ROCK OUTCROP @ 1 0 0  % e f f e c t i v e  = 0 ........................ 

% EFFECTIVE IMP. = 0 

INPUT VALUES FOR MCUHP2 PROGRAM 
............................................................................. 
SUBBASIN A r e a  L e n g t h  L c a  Kn S l o p e  IA DTHETA P S I F  XKSAT RTIMP L a g  

sq. m i .  m i .  f t / m i  i n .  a d j  . % m i n .  ___________________---------------------------------------------------------- 
SUBC4 2 . 5 3 9  2 . 9 4  1 . 8 5  0 . 0 2  6 8 8 . 4  0 . 2 0  0 . 3 5  4 . 8 0  0 . 2 6  0 1 6  ___--______________---------------------------------------------------------- 



LOSS PARAMETERS FOR SUBBASIN: SUBC5 ----------------- ----------------- 

Soil Survey Used Other 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Acres Outcrop .................................................... 
126F 128.000 5.9 0.25 0 
1 0 3 ~  163a.000 75.5 0.25 o 
72 404.000 18.6 0.09 3 0 .................................................... 
TOTAL = 2170.000 Acres XKSAT = 0.21 %Rock = 6 

DTHETA - - - - - - - - ----- --- 
Dry = 0.37 PSIF = 5.20 
Normal = 0.25 
Wet = 0.00 

LAND USE - - - - - - - - - - - - - - - - 
?-XE\ LAND USE % Area DTHETA % V y .  P,TIM?% IA Kn Kb Kb 
Acres Type condition cover in. Type ........................ -------------------------------------------- ------ 
437.000 Desert 20.1 DRY 2 5 0 0.40 0.02 Low 0.04 
1733.00 OPEN 79.9 DRY 15 0 0.20 0.02 Min 0.02 

V.L.D.R NORMAL 3 0 5 0.30 0.03 Low 
L D.H. NORMAL 5P 15 0 36 0.03 Low 
X.D.R. NOP3P.L 50 30 5.25 0.C3 Low 
M.F.R. NORMAL 50 45 0.25 0.05 LOW 
I lid NORMAL 60 5 5  0.15 0.03 Min 
L.D.R. VORMAL 7 5 30 0.10 0.02 Min 
M.D.R. NORMAL 90 0 0.20 C.10 H, 
M.F.R. NORMAL a5 C 8 .  0.13 I;;-- - ........................................................................... 

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 = 0.37 

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 

sq. mi. mi. ft/mi in. adj. % min. ............................................................................. 
SUBC5 3.391 2.94 1.42 0.02 540.8 0.24 0.37 5.20 0.23 6 15 ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: SUBC7 ----------------- ----------------- 
Soil Survey Used Aguila/Caref ree 

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 61.2 0.09 3 0 
95 24.000 3.1 0.04 0 .................................................... 

TOTAL= 767.000Acres XKSAT= 0.05 %Rock=18 

DTHETA -------- - - - - - - - - 
Dry = 0.27 
Normal = 0.15 
Wet = 0.00 

PSIF = 8.80 

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 0.04 

OPEN DRY 15 0 0.20 0.02 Min 
V.L.D.R NORMAL 30 5 0.30 0.03 Low 
L.D.R. XCRIGL 5 Cf 15 0.30 0.02 LOW 
M.D.R. NORMAL 50 30 0.25 0.03 Low 
M.F.R. NORMAL - 5C 45 0.25 0.03 Low 
Ind S3RMAL 6 G 55 0.15 0.03 Min 
L.D.R. iJORMAL 7 5 L U  0.10 0.02 Min 
M.D.R. NORMAL 9 0 C 0.23 0.10 Hi 
M.F.R. NORMAL 85 0 0.50 0.10 Hi 

........................................................................... 
767.00 = Total Area hvg.= 25 0% 0.400 

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 
ROCKOUTCROP @ 100 % effective = 18 ........................ 

% EFFECTIVE IMP. = 18 

INPUT VALUES FOR MCUHP2 PROGRAM ............................................................................. 
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. m i .  mi. ft/mi in. adj. % min. ............................................................................. 
SUBC7 1.198 2.46 1.09 0.02 561.0 0.40 0.27 8.80 0.06 18 13 ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: SUBC8 ----------------- ----------------- 
Soil Survey Used Aguila/Carefree 

XKS AT ------- ------- 
Map Unit AREA 

Acres ----------------- 
6 2 . 0 0 0  
2  6  437.000 
66  61.000 
7 2  258.000 
95  152 .000  

% Area XKSAT % Rock 
Outcrop ................................... 

0.2 0.62 0  
48.0 0 . 0 1  0  

6 . 7  0.23 0  
28 .4  0.09 30  
16 .7  0.04 0  .................................................... 

TOTAL = 910.000 Acres XKSAT = 0.03  %Rock = 9 

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0.22 PSIF = 1 0 . 1 0  
Normai = 0 .13  
Wet = 0 .00  

LANE 38E - - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTZTA %Veg. RTiMP% IA Kn Kb W 

Acres Type condition cover in. Type ......................................................................... - 

639.000 Desert 70.2 DRY 2 5  0  0.40 0 .02  Low 6.04  
OPEN DRY 1 5  0  6 .26  6 - 0 2  Min 
V.L.S.R NORMAL 3 ( *  5 C.30 9.93 LOW 

271.000 L.D.R. 29.8 NORMAL 50  1 5  0 .30  0.03 Low 0.05 
M.D.R. NORMAL 5 0  3 0  0 .25  6 .03  Low 
M.F.R. NOFXAL 5 0 45  0 .25  0 .05  Low 
~ n d  AJGRMAL 6 0  55 0.15 0 .03  Mix. 
L.D.A. NORMAL 7 5 6 ;  

- - -  ,- ? -  .,. 
V .  A.V V .  V,. L'l*.. 

M.D.R. NORMAL 9 0 0  0 .20  0 .10  Hi 
M.F.R. NORMAL 8 5 0 0 .50  0 .10  Hi ........................................................................... 

910 .00  = Total Area Avg.= 32  4% 0 .370 

PERCENT OF SUBBASIN DRY = 7 0 . 0  % 
NORMAL = 30.0 % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 .19  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 . 0 4  

1MPEF.VIOUS AREA: URBAN @ 1 0 0  % effective = 4 
ROCK OUTCROP @ 1 0 0  % effective = 9 ........................ 

% EFFECTIVE IMP. = 1 3  

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. ............................................................................. 
SUBC8 1 . 4 2 2  2 .56  1 . 2 3  0 . 0 2  1 0 1 . 6  0.37 0 .19  10 .10  0 . 0 4  1 3  20  
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: SUBC9 ----------------- ----------------- 

Soil Survey Used Aguila/Carefre 

XKSAT - - - - - - - ------- 
Map Unit AREA % Area XKSAT % Rock 

Acres Outcrop 

26 
44 
6  6  
7  2  
9  3  
96 
1 1 0  
103F 

------ 
TOTAL 

1 .000  0 . 3  0 .58  
107.000 28.9  0.62 

10 .000  2 . 7  0 . 0 1  
77.000 20 .8  0 . 0 1  
22.000 5 . 9  0 . 0 3  

8 .000 2 . 2  0 .23  
41.000 11.1 0.09 
10 .000  2 .7  0 . 3 3  
30.000 8 . 1  0 .07  
11.000 3 .0  0 .13 
53.000 1 4 . 3  0 . 2 5  

= 370.000 Acres XKSAT = 0 . 1 1  

DTHETA 
- - - - - - - - ------- - 
Dry = L. 36 PSIF = 6 .80  
Normal = 0 . 1 7  
Wet 7 C . O C  

LAND USE - - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kr. Kb Kb 

Acres T w s  condition cover in. Type ----------- 
219.000 L,-?rt 5 . DR.> 2  5 - - 0 . 0.02 

42.3:; i?EX - .  , . DRY ~3 C 0 .20  C.02 
V.L.D.R 

109.000 L.D.R. 2  9 
M.D.R. 
M.F.R. 
Ind 
L.D.R. 
M.D.R. 
M.F.R. 

--------------------- 
370.00 = Total Area 

PERCENT OF SUBBASIN 

NORMAL 3  0  5  0 .30 0 .03 
. 5  NORMAL 50 15 0.30 0 .03 

NORMAL 50 30 0 .25 0 .03 
NORMAL 50 45 0 . 2 5  0 .05  
NORMAL 60 55 0 .15  0 . 0 3  
NORMAL 7  5 80 0 .10 0.02 
NORMAL 90 0  0.20 0 .10 
NORMAL 8 5 0  0 .50 0 .10 

Avg.= 3 1  4% 0.350 

DRY= 7 1 . 0 %  
NORMAL = 30 .0  % 
WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 3 1  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 .14  

IMPERVIOUS AREA: URBAN @ 100  % effective = 4  
ROCK OUTCROP @ 100  % effective = 3  ........................ 

% EFFECTIVE IMP. = 7  

Low 0 . 0 5  
i w i i , .  C . 33 
LOW 
Low 0 . 0 5  
Low 
LOW 
Min 
Min 
Hi 
Hi 

- - - - - - - - - - - 

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. 
............................................................................. 
SUBC9 0.578 2 .46  1 .37  0.02 8 1 . 3  0 .35 0 . 3 1  6 .80  0 .14 7  22 ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: R1 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Acres Outcrop .................................................... 
26 365.000 36.5 0.01 0 
66 8.000 0.8 0.23 0 
7 2 566.000 56.7 0.09 3 0 
95 55.000 5.5 0.04 0 
96 5.000 0.5 0.07 0 .................................................... 
TOTAL= 999.000Acres XKSAT= 0.04 %Rock=17 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.25 PSIF = 9.70 
Normal = 0.15 
Wet = 0.00 

LAND '!SF. 
- - - - - - - - - - - - - - - - 

AREA L-LhJD 3SE % Area DTHETA %V+'. RTIMP% IA K?? Kb Kb 
Acres Type condition cover in. Type 

399.000 Vacant 100. DRY 2 6 - .  0 0.15 0.03 Low 0.04 
L.D.R. DRY 3 -. 5 0.10 3.03 LOW 

. - - - . - . . - -. - a - - . . - - 
499.00 = Total Area Avg.= 26 0% U.150 

PERCENT Sr SUBBAT-TN DRY= 100. 
NORMAL - G. u t 
-WET - L . L  : 

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 = 17 

........................ 
% EFFECTIVE IMP. = 17 

INPUT VALUES FOR MCUHP2 PROGRAM ............................................................................. 
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

q .  I .  mi. ft/mi in. adj. % min. ............................................................................. 
R1 1.561 2.94 1.14 0.03 112.2 0.15 0.25 9.70 0.05 17 23 ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: R2 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT ------- - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Acres Outcrop .................................................... 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.29 PSIF = 8.40 
Normal = 0.15 
Wet = 0.00 

LAND USE - - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn K b  Kb 
Acres Type condition cowr in. m-- - lyk. ' 

........................................................................... 
i270. OG Vacant 10C. DRY 26 0 1 0.03 Luw 0.04 

L.D R. ER'L - 32 5 C.10 3-03 Low - -. ........................................................................... 
1270.0 - Total Area Avg. = 26 0% C.150 

PERCENT OF SUBBASL. DKY = 1 0 ~ .  % 
NGFZAL = Z .  3 % 
WET = 0.0 % 

SUBBASIN DTBETA WEIGHTED EY LAND USE = 0.29 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.07 

IMPERVIOUS AREA : URBAN @ 100 %effective = 0 
ROCK OUTCROP @ 100 % effective = 14 ........................ 

% EFFECTIVE IMP. = 14 

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. 
............................................................................. 
R2 1.984 3.36 1.47 0.03 327.4 0.15 0.29 8.40 0.07 14 22 ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: R3 ----------------- ----------------- 

Soil Survey Used Aguila/Caref ree 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Acres Outcrop .................................................... 
1 2  8.000 0 .8  0 . 0 1  0  
2  6  40.000 3 .9  0 . 0 1  0  
4  4  33 .000  3 .2  0 .03  0  
5  2  43.000 4.2 0 . 1 6  2 0  
6  6  7 .000  0.7 0.23 0  
6  8  6 .000 0 .6  0 .63  7  
7  2  649.000 63 .8  0 .09  30  
9 6  53 .000 5 .2  0 .07  0  
98 99 .000  9 .7  0 .37  0  
1 1 0  79 .000  7 .8  0 .13  0  

.................................................... 
TOTAL = 1017.000 Acres XKSAT = 0 .10  %Rock = 2 0  

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0.35  
Norme' = 0 .15  
Wet = 0.00  

PSIF = 7 .00  

LrnT iiSE - - - - - - - - - - - - - - - - 
AREA LLVE VSZ- % Area DTHETA %Vsg. XTIMP% IA :'J.. Y& Y& 

Acres Type condition cover in. Type ........................................................................... 
52.0C5 Vaci?n.t 8 . 1  T:RY 2 6 0  0.i5 0.03  Low r . 0 5  

Y3i.,:iu L.D.R. 21.9 CRY 3 4  d . 0 .93  Low c .04  
- .  _ _  _ . - _  _ _ _ _ - _ - _  _ _ _ _ _ _  . ___.  _ _ - -_  -----  

1 0 1 7 . 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 = 0 .35  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.13 

IMPERVIOUS IGEA: URBAN @ 1 0 0  % effective = 5  
ROCK OUTCROP @ 1 0 0  % effective = 20 ........................ 

% EFFECTIVE IMP. = 2 5  

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. ............................................................................. 
R 3  1 . 5 8 9  3 .50  2 .08  0 .03  365 .7  0 .10  0 . 3 5  7.00 0.13 2 5  30  ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: U1 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq-Miles Outcrop .................................................... 
1 2  0 .608 24 .0  0 . 0 1  0 
1 3  0 .133 5.3 0 . 0 1  0 
2 3 0 .420  16 .6  0 . 0 1  0 
5 2 0 .980 38 .7  0 .16  2 0 
4 4  0.334 1 3 . 2  0 .03  0 
2 1  0 .055 2 . 2  0.38 0 
1 0.000 0 .0  0 . 4 1  0 

.................................................... 
TOTAL = 2 . 5 3 0  Sq.Miles XKSAT = 0 .04  %Rock = 8 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 . 2 5  PSIF = 9.70 
Normal = 0 .15  
Wet = 0.00 

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

2 .530  Desert 1 100 .  DRY 29 0 0.27 0.03 Hi 0.07  
Desert 2 DRY 3 3 0 0.29 0.03 Hi 
Desert 3 DRY 27 0 0.24 0.03 Hi 
Desert 4 DRY 2 6 0 0.23 0 .04  Hi 
Desert 5 DRY 3 1 0 0.28 0 .03  Hi 
Desert 6 DRY 2 0 0 0 . 2 1  0 .04  Hi 
Desert 7 DRY 4 0 0 0.35 0.03 Hi 
Comm NORMAL 75  80 0.10 0.02 Min 
Park NORMAL 9 0 0 0 .20  0 . 1 0  Hi 
RowCrop NORMAL 8 5 0 0.50 0 .10  Hi 

........................................................................... 
2 . 5 3 0  = 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. = 0 . 0 5  

IMPERVIOUS AREA: URBAN @ 100  % effective = 0 
ROCK OUTCROP @ 100  % effective = 8 ........................ 

% EFFECTIVE IMP. = 8 

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. 
............................................................................. 
U1 2 . 5 3 0  2 .62  1 .67  0.03 72 .5  0 . 2 7  0 .25  9.70 0 .05  8 34 
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: U2 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop .................................................... 
5 2 0.466 29.2 0.16 20 
4 4 0.202 12.7 0.03 0 
9 8 0.105 6.6 0.37 0 
2 3 0.069 4.3 0.01 0 
12 0.500 31.3 0.01 0 
13 0.244 15.3 0.01 0 
3 0.010 0.6 0.58 0 

.................................................... 
TOTAL= 1.596Sq.MilesXKSAT=0.03 %Rock= 6 

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0.22 PSIF = 10.10 
Normal = 0.13 
Wet = 0.00 

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

Desert 1 DRY ? 9 0 0.27 0.03 Hi 
1.596 Desert 2 100. DRY 33 0 0.29 0.03 Hi 0.07 

Desert 3 DRY 2 7 0 0.24 0.03 Hi 
Desert 4 DRY 2 6 0 0.23 0.04 Hi 
Desert 5 DRY 3 1 0 0.28 0.03 Hi 
Desert 6 DRY 2 0 0 0.21 0.04 Hi 
Desert 7 DRY 4 0 0 0.35 0.03 Hi 
Comm NORMAL 7 5 80 0.10 0.02 Min 
Park NORMAL 90 0 0.20 0.10 Hi 
RowCrop NORMAL 85 0 0.50 0.10 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 

SWBASIN XKSAT ADJUSTED FOR VEG. = 0.04 

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 

sq. mi. mi. ft/mi in. adj . % min. 
............................................................................. 
U2 1.595 2.75 1.71 0.03 58.2 0.29 0.22 10.10 0.04 6 37 
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: U3 ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT ------- - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq. Miles Outcrop .................................................... 
44 0.231 27.4 0.03 0 
52 0.338 40.1 0.16 2 0 
6 8 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 Sq.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 
Sq.Miles Type condition cover in. Type ........................................................................... 

Desert 1 DRY 2 9 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 2 6 0 0.23 0.04 Hi 
Desert 5 DRY 3 1 0 0.28 0.03 Hi 
Desert 6 DRY 2 0 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 9 0 0 0.20 0.10 Hi 
RowCrop NORMAL 8 5 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 

INPUT VALUES FOR MCUHP2 PROGRAM ............................................................................. 
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. m i .  m i .  ft/mi in. adj. % min. ............................................................................. 
U3 0.843 2.08 1.31 0.03 91.3 0.24 0.36 6.80 0.13 8 30 ............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: U4 
----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq. Miles Outcrop .................................................... 
52 0 .797  2 8 . 5  0 . 1 6  2 0  
6 8  0 . 4 2 8  1 5 . 3  0 . 6 3  0  
100  0 . 3 3 3  11.9 0.40 20  
44 0 . 8 7 9  3 1 . 5  0 .03  0  
9  8  0 .013  0 . 5  0 .37  0  
1 2  0 . 2 2 6  8 . 1  0 . 0 1  0  
110  0 .060  2 . 1  0 .13  0  
3 0 . 0 4 0  1 . 4  0 . 5 8  0  
2  3  0 .019  0 . 7  0 . 0 1  0  

.................................................... 
TOTAL = 2 .795  Sq.Miles XKSAT = 0 . 1 0  %Rock = 8  

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0 . 3 5  PSIF = 7  . O O  
Normal = 0 . 1 5  
Wet = 0 .00  

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

........................................................................... 
Desert 1 DRY 2  9  0  0 . 2 7  0 . 0 3  Hi 
Desert 2  DRY 33  0  0 . 2 9  0 . 0 3  Hi 
Desert 3  DRY 27 0  0 . 2 4  0 . 0 3  Hi 

2 . 7 9 5  Desert 4  1 0 0 .  DRY 2  6  0  0 .23  0 .04  Hi 0 .07  
Desert 5  DRY 3  1 0  0 . 2 8  0 . 0 3  Hi 
Desert 6  DRY 20 0  0 . 2 1  0 . 0 4  Hi 
Desert 7  DRY 40 0  0 . 3 5  0 . 0 3  Hi 
Comm NORMAL 7 5  80 0.10 0 .02  Min 
Park NORMAL 90 0  0 . 2 0  0 . 1 0  Hi 
RowCrop NORMAL 8  5  0  0 .50  0 .10  Hi 

........................................................................... 
2 . 7 9 5  = 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 . 3 5  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 .12  

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 1 0 0  % effective = 8  

........................ 
% EFFECTIVE IMP. = 8  

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. 
............................................................................. 
U4 2 . 7 9 5  2 . 0 7  1 . 1 9  0 . 0 4  1 3 5 . 3  0 . 2 3  0 . 3 5  7 .00  0 . 1 2  8  29 
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: US ----------------- ----------------- 

Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 
.................................................... 

44  1 .114 34 .3  0 .03  0  
5  2  0.197 6 . 1  0 .16  2  0  
1 0 0  0.236 7 . 3  0 .40  20  
6  8  0 .328 1 0 . 1  0 .63  0  
123  0 .416 1 2 . 8  0 .37  0  
2  1 0 .012  0 .4  0 . 3 8  0  
118  0.013 0 . 4  0.42 0  
1 1 0  0.008 0 . 2  0 .13  0  
9  8  0.572 1 7 . 6  0 .37  0  
1 2  0 .285  8.8 0 . 0 1  0  
112  0 .021  0 . 6  0 .39  0  
3  0.048 1 . 5  0.58 0  
124  0 . 0 0 1  0 . 0  0 .39  0  

.................................................... 
TOTAL = 3 . 2 5 1  Sq.Miles XKSAT = 0 .12  %Rock = 3  

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 .37  
Normal = 0 .19  
Wet = 0 .00  

PSIF = 6 . 6 0  

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

........................................................................... 
Desert 1 DRY 2 9 0  0 .27  0.03 Hi 
Desert 2 DRY 3 3  0  0 .29  0 .03  Hi 
Desert 3 DRY 27 0  0 .24  0.03 Hi 
Desert 4 DRY 2 6  0  0 .23  0 .04  Hi 

3 . 2 5 1  Desert 5 100 .  DRY 3 1 0 0 .28  0 .03  Hi 0 .07  
Desert 6 DRY 2 0  0  0 .21  0 .04  Hi 
Desert 7 DRY 40 0  0.35 0.03 Hi 
Comm NORMAL 75  80  0 . 1 0  0.02 Min 
Park NORMAL 90 0  0 .20  0 . 1 0  Hi 
RowCrop NORMAL 85 0  0 . 5 0  0 .10  Hi 

........................................................................... 
3 . 2 5 1  = Total Area Avg.= 3 1  0% 0.280 

PERCENT OF SUBBASIN D R Y =  100 .  % 
NORMAL = 0 .0  % 
WET = 0 .0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 .37  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 .15  

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 1 0 0  % effective = 3  

........................ 
% EFFECTIVE IMP. = 3  

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. 
............................................................................. 
US 3 .252  3 .34  1 . 8 6  0 .03  163 .2  0 .28  0 .37  6 .60  0 .15  3  35 ___________________---------------------------------------------------------- 



LOSS PARAMETERS FOR SUBBASW: U6 ----------------- ----------------- 

Soil Survey Used Aguila/Caref ree 

XKSAT ------- - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop .................................................... 
1 0 0  0 .007 1 . 0  0.40 2 0  
9 8 0 .028 4 .0  0 .37  0 
44  0 .274 38 .9  0.03 0 
1 1 0  0.023 3 .3  0 .13  0 
5 2 0 .364 51 .7  0 .16  20  
3 0 .008 1.1 0.58 0 

.................................................... 
TOTAL = 0 .704 Sq.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 %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. 

........................................................................... 
Desert 1 DRY 29 0 0.27 0 .03  Hi 
Desert 2 DRY 33 0 0.29 0 .03  Hi 
Desert 3 DRY 2 7 0 0 .24  0 .03  Hi 
Desert 4 DRY 2 6 0 0.23 0.04 Hi 
Desert 5 DRY 3 1  0 0 .28  0 .03  Hi 

0.704 Desert 6 100 .  DRY 2 0 0 0 . 2 1  0 .04  Hi 0 . 0 8  
Desert 7 DRY 4 0 0 0 .35  0 .03  Hi 
Comm NORMAL 75  80  0 .10  0 .02  Min 
Park NORMAL 90 0 0 .20  0 . 1 0  Hi 
RowCrop NORMAL 85 0 0 .50  0 .10  Hi 

........................................................................... 
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 = 0 .33  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 .10  

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 0 
ROCK OUTCROP @ 1 0 0  % effective = 11 

........................ 
% EFFECTIVE IMP. = 11 

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. 
............................................................................. 
U6 0.704 1 . 4 1  0 . 8 0  0 .04  315.6 0 . 2 1  0.33 7 . 3 0  0 .10  11 2 1  
............................................................................. 



LOSS PARAMETERS FOR SUBBASIN: U7 ----------------- ----------------- 
Soil Survey Used Aguila/Carefree 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 
.................................................... 

1 0 0  0 . 0 7 3  5 . 0  0 .40  20  
1 1 0  0 .144  9 . 8  0 .13  0  
4 4  0 . 1 4 6  1 0 . 0  0 . 0 3  0  
1 2  0 .745  50 .8  0 . 0 1  0  

3 0 . 0 7 0  4 . 8  0 . 5 8  0  
1 2 3  0 . 0 1 1  0 . 7  0 . 3 7  0  
124  0 . 0 1 5  1 . 0  0 .39  0  

.................................................... 
TOTAL = 1.467 Sq.Miles XKSAT = 0 . 0 4  %Rock = 1 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 . 2 5  PSIF = 9 . 7 0  
Normal = 0 . 1 5  
Wet = 0 . 0 0  

LAND USE - - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition co-~er in. Type 

........................................................................... 
Desert 1 DRY 2  9  0  0 .27  0 . 0 3  Hi 
Desert 2  DRY 3  3  0  0 . 2 9  0 . 0 3  Hi 
Desert 3  DRY 27 0  0 . 2 4  0 . 0 3  Hi 
Desert 4  DRY 2  6  0  0 .23  0 . 0 4  Hi 
Desert 5  DRY 3 1 0  0 . 2 8  0 . 0 3  Hi 
Desert 6 DRY 2 0  0  0 . 2 1  0 .04  Hi 

1 . 4 6 7  Desert 7  1 0 0 .  DRY 4  0  0  0 . 3 5  0 .03  Hi 0 . 0 8  
Comm NORMAL 7 5 80 0 .10  0 .02  Min 
Park NORMAL 9  0  0  0 . 2 0  0 .10  Hi 
RowCrop NORMAL 8  5  0  0 . 5 0  0 .10  Hi 

........................................................................... 
1 . 4 6 7  = Total Area Avg.= 40 0% 0 . 3 5 0  

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 . 0 5  

IMPERVIOUS AREA : URBAN @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 1 0 0  % effective = 1 

........................ 
% EFFECTIVE IMP. = 1 

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. 
............................................................................. 
U7 1 . 4 6 7  3 . 3 4  1 . 8 2  0 .03  4 9 . 4  0 . 3 5  0 . 2 5  9 . 7 0  0 . 0 5  1 34 
............................................................................. 



Summary of MCUHP2 Lag Time Calculation Parameters 

SUBBAS IN 

Sll 
S12 
S13 
S14 
S15 
S16 
S17 
S18 
S2 0 
S19 
52 1 
S22 
S23 
S24 
XlSUB 
X2 SUB 
X3SUB 
x4sUB 
X5SUB 
SUBCl 
SUBC2 
SUBC3 
SUBC4 
SUBC5 
SUBC7 
SUBC8 
SUBC9 
R1 
R2 
R3 
u1 

S-Graph Kn 
' 1  m e  

-+-------------------------- 

Mountain 0.0400 
Mountain 0.0400 
Mountain 0.0400 
Mountain 0.0400 
Mountain 0.0400 
Desert/Rangeland 0.0300 
Desert/Rangeland 0.0300 
Desert/Rangeland 0.0300 
Mountain 0.0400 
Desert/Rangeland 0.0300 
Mountain 0.0400 
Desert/Rangeland 0.0300 
Mountain 0.0400 
Mountain 0.0400 
Desert/Rangeland 0.0400 
Mountain 0.0300 
Desert/Rangeland 0.0400 
Desert/Rangeland 0.0300 
Desert/Rangeland 0.0300 
Desert/Rangeland 0.0300 
Desert/Rangeland 0.0300 
Mountain 0.0300 
Desert/Rangeland 0.0300 
Desert/Rangeland 0.0300 
Valley 0.0250 
Valley 0.0250 
Valley 0.0250 
Valley 0.0250 
Valley 0.0250 
Mountain 0.0250 
Mountain 0.0250 
Mountain 0.0270 
Mountain 0.0250 
Mountain 0.0270 
Mountain 0.0350 
Valley 0.0390 
Valley 0.0380 
Valley 0.0300 
Valley 0.0300 
Valley 0.0300 
Mountain 0.0300 
Mountain 0.0300 
Mountain 0.0300 
Mountain 0.0400 
Desert/Rangeland 0.0300 
Mountain 0.0400 

1 Desert/Rangeland 0.0300 

Lca 
miles ------ 
0.93 
1.09 
1.08 
1.10 
1.77 

Slope 
ft/mile ---------- 

535.50 
384.20 
331.30 
588.70 
618.60 
152.50 
136.40 
207.20 
329.00 
156.70 
438.10 
123.20 
425.10 
670.50 
238.10 
333.30 
136.00 
59.50 
43.30 
76.50 

Lag 
mins 

24.0 
23.4 
23.5 
24.4 



Sumnary of MCUHP2 Lag T h e  Calculation Parameters 

SUBBASIN I S-Graph Kn 

I TVpe 
---------+-------------------------- 

S1 ( Mountain 0.0400 
52 I Mountain 0.0400 
S3 I Mountain 0.0400 
S4 I Mountain 0.0400 
S5 I Mountain 0.0400 
56 I Desert/Rangeland 0.0300 
S7 I Desert/Rangeland 0.0300 
S8 I Desert/Rangeland 0.0300 
S9 I Mountain 0.0400 
S10 I Desert/Rangeland 0.0300 
Sll I Mountain 0.0400 
S12 I Desert/Rangeland 0.0300 
S13 I Mountain 0.0400 
S14 [ Mountain 0.0400 
S15 I Desert/Rangeland 0.0400 
SIC 1 Mountain 0. F?OC 
S17 I Desert/Rangeland 0.0400 
S18 I Desert/Rangal& 0.0300 
S2 0 1 Desert,'Rangeland C.S330 
S1S 1 Desert/3.a~gel.andi C .930C. 
Sf 1 I Desert -'Rangelane 1:). 03 00 
S22 f Mountain 0.0300 
S2 3 I Desert/Rangeland ?..uZ6G 
S24 I Desert/Rarigeland 0.0300 
XId% 1 Valley 0.0250 
=SUB I Valiey 6.9250 
MSUB I Valley 0.0250 
XISUB I Valley 0.0250 
WSUB I Valley 0.0250 
SUBCl ( Mountain 0.0250 
SUBC2 I Mountain 0.0250 
SUBC3 I Mountain 0.0270 
SUBC4 I Mountain 0.0250 
SUBC> I Mountain 0.0270 
SUBC7 1 Mountain 0.0350 
SUBC8 I Valley 0.0390 
SUBC9 I Valley 0.0380 
R1 I Valley 0.0300 
R2 I Valley 0.0300 
R3 1 Valley 0.0300 
U1 I Mountain 0.0300 
U2 I Mountain 0.0300 
U3 ( Mountain 0.0340 
U4 I Mountain 0.0400 
U5 I Desert/Rangeland 0.0300 
U6 I Mountain 0.0400 
u-7 I Desert/Rangeland 0.0300 

L 
miles 
- - - - - - - - 
2.48 
2.22 
2 -27 
2.31 
2.91 
2.38 
2.14 
1.94 
2.31 
2.70 
2.70 
2.76 
2.67 
1.76 
1.97 
1.96 
2.47 
2.42 
2.38 
: .49 
3.71 
2.27 
4-60 
1.37 
1.75 
1.99 
2.27 
1.14 
1.51 
1.33 
3 -79 
2.18 
2.94 
2.94 
2.46 
2.56 
2.46 
2.94 
3.36 
3.50 
2.62 
2.75 
2.08 
2.07 
3.34 
1.41 
3.34 

Lca 
miles 

. - - - - - - - 
Slope 

f t/mile 
---------- 
535.50 
384.20 
331.30 
588.70 
618.60 
152.50 
136.40 
207 -20 
329.00 
156.70 
438.10 
123.20 
425.10 
670.50 
238.10 
333 -30 
136.00 
59.50 
43.30 
76.50 
56.60 
277.50 
43.90 
38.00 
320.00 
311.60 
196.00 
250.00 
198.70 
1143.00 
369.40 
403.70 
688.40 
540.80 
561.00 
101.60 
81.30 
112.20 
327.40 
365.70 
72.50 
58.20 
91.30 
135.30 
163.20 
315.60 
49.40 



Summary of MCUHP2 Subbasin Input Parameters 

SUBBASIN I AREA 
I sq.miles 

---------+------------ 
S 1 I 2.080 
S2 1 1.174 
S 3 I 1.030 
S 4 I 0.970 
S5 I 1.850 
S 6 I 0.936 
S 7 I 0.683 
S 8 I 1.121 
S 9 I 1.021 
S10 I 1.801 
S11 I 0.920 
S12 I 0.910 
S13 I 1.272 
S14 I 0.833 
S15 1 0.987 
S16 1 1.318 
S17 I 1.033 
S18 I 1.713 
S20 I 1.273 
S19 I 0.772 
S21 I 2.221 
S22 I 1.467 
S23 I 1.720 
S24 I 0.640 
XlSUB I 0.605 
X2SUB I 0.433 
X3SUB I 0.556 
X4SUB I 0.283 
XSSUB I 0.377 
SUBCl I 1.259 
SUBC2 I 2.191 
SUBC3 I 1.241 
SUBC4 I 2.539 
SUBC5 I 3.391 
SUBC7 I 1.198 
SUBC8 I 1.422 
SUBC9 I 0 -578 
R1 I 1.561 
R2 I 1.984 
R3 I 1.589 
U 1 I 2.530 
U2 I 1.596 
U3 I 0.843 
U 4 I 2.795 
U5 I 3.251 
U6 I 0.704 
U7 I 1.467 

I A 
ins. 

-------- 
0.220 
0.180 
0.170 
0 -200 
0.230 
0.230 
0.150 
0.170 
0 .zoo 
0.170 
0 .zoo 
0.150 
0 -220 
0.230 
0 -210 
0.290 
0.160 
0.150 
0.170 
0.170 
0.210 
0.250 
0.350 
0.350 
0.200 
0 -200 
0 -200 
0 -200 
0.200 
0.200 
0.200 
0.230 
0 -200 
0.240 
0.400 
0.370 
0.350 
0.150 
0.150 
0.100 
0.270 
0.290 
0.240 
0.230 
0 -280 
0 -210 
0.350 

DTHETA XKSAT 
adj. -------- 
0.140 
0.110 
0.190 
0.190 
0.180 
0.120 
0.090 
0.190 
0.190 
0.180 
0.190 
0.090 
0 -230 
0.180 
0.120 
0 -200 
0.100 
0.060 
0.060 
0.070 
0.060 
0.190 
0.050 
0.090 
0.070 
0.080 
0.080 
0.050 
0.130 
0.260 
0.260 
0 -260 
0.260 
0.230 
0.060 
0.040 
0.140 
0.050 
0.070 
0.130 
0.050 
0.040 
0.130 
0 .I20 
0.150 
0.100 
0.050 

RT IMP 
% 

.------------ 
6 
7 
4 
0 
0 
2 
4 
0 
0 
0 
0 
1 
2 0 
2 5 
15 
0 
0 
0 
6 
4 
0 
0 
0 
0 
16 
6 
1 
0 
0 
0 
0 
1 
0 
6 
18 
13 
7 
17 
14 
2 5 
8 
6 
8 
8 
3 
11 
1 

LAG 
mins . 
------ 
24.0 
23.4 
23.5 
24.4 
34.0 
27.3 
25.5 
22.9 
27.9 
27.9 
26.9 
29.1 
24.5 
18.8 
23.5 
19.1 
30.9 
28.8 
28.9 
19.6 
34.6 
22 -7 
42.9 
19.0 
11.0 
12.5 
15.6 
8.8 
11.6 
7.8 
20.5 
14.8 
15.8 
15.0 
12.6 
20.4 
21.8 
23.3 
22.0 
29.9 
33.5 
37.1 
30.4 
28.7 
35.0 
20 -7 
34.1 
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Summary of MCUHP2 Lag Time Calculation Parameters 

SUBBAS IN 

--------- 
S 1 
52 
53 
S 4 
S 5 
S 6 
S7 
S 8 
s 9 
S10 
S11 
S 12 
S13 
S14 
S15 
S16 
S17 
S18 
S2 0 
S19 
S21 
S22 
S2 3 
S2 4 
Xl SUB 
X2 SUB 
X3SUB 
X4SUB 
X5SUB 
SUBCl 
SUBC2 
SUBC3 
SUBC4 
SUBC5 
SUBC7 
SUBC8 
SUBC9 
R1 
R2 
R3 
u 1 
u2 
u3 
U 4 
u5 
U6 
u7 

1 S-Graph Kn 
I Type 
+--------------------------- 

I Mountain 0.0400 
I Mountain 0.0360 
I Mountain 0.0350 
1 Mountain 0.0400 
I Mountain 0.0430 
Desert/Rangeland 0.0340 

I Desert/Rangeland 0.0310 
I ~esert/~angeland 0.0340 
1 Mountain 0.0440 
I ~esert/Rangeland 0.0320 
1 Mountain 0.0370 
I ~esert/Rangeland 0.0310 
I ~ountain 0.0350 
1 Mountain 0.0360 
I DesertjRangeland 0.0350 
( Mountain 0.0330 
I ~esert/~angeland 0.0380 
I ~esert/Rangeland 0.0300 
I Desert/Rangeland 0.0300 
I Desert/Rangeland 0.0310 
I Desert/Rangeland 0.0260 
I Mountain 0.0320 
I Desert/Rangeland 0.02 60 
I ~esert/Rangeland 0.0260 
I Mountain 0.0200 
I Mountain 0.0200 
I Desert/Rangeland 0.0200 
I Desert/Rangeland 0.0200 
I Desert/Rangeland 0.0200 
I Mountain 0.0200 
I Mountain 0.0200 
I Mountain 0.0200 
I Mountain 0.0200 
I Mountain 0.0200 
I Mountain 0.0200 
I Desert/Rangeland 0.0220 
I ~esert/~angeland 0.0220 
I Desert/Rangeland 0.0250 
I Mountain 0.0250 
I Mountain 0.0300 
I Desert/~angeland 0.0300 
I Desert/~angeland 0.0310 
I Desert/Rangeland 0.0340 
I Desert/Rangeland 0.0360 
I Desert/~angeland 0.0320 
( Mountain 0.0410 
I ~esert/~angeland 0.0250 

L 
miles 

------- 
2.48 
2.22 
2.27 
2.31 
2.91 
2 -38 
2.14 
1.94 
2.31 
2.70 
2.70 
2.76 
2.67 
1.76 
1.97 
1.86 
2.47 
2.42 
2.38 
1.49 
3.71 
2.27 
4.60 
1.37 
1.75 
1.99 
2 -27 
1.14 
1.51 
1.33 
3.79 
2.18 
2.94 
2.94 
2.46 
2.56 
2.46 
2.94 
3.36 
3.50 
2.62 
2.75 
2.08 
2.07 
3.34 
1.41 
3.34 

Lca 
miles 

-------- 
0.93 
1.09 
1.08 
1.10 
1.77 
1.12 
1.25 
1.01 
0.91 
1.24 
1.28 
1.30 
1.16 
1.02 
1.05 
0.89 
1.05 
1.10 
0.96 
0.67 
1.65 
1.14 
2.06 
0.75 
0.81 
0.99 
1.23 
0.62 
0.85 
0.81 
2.08 
1.61 
1.85 
1.42 
1.09 
1.23 
1.37 
1.14 
1.47 
2.08 
1.67 
1.71 
1.31 
1.19 
1.86 
0.80 
1.82 

Slope 
ft /mile 

---------- 
535.50 
384.20 
331.30 
588 -70 
618.60 
152.50 
136.40 
207 -20 
329.00 
156.70 
438.10 
123.20 
425.10 
670.50 
238.10 
333.30 
136.00 
59.50 
43.30 
76.50 
56.60 
277.50 
43.90 
38.00 
320.00 
311.60 
196.00 
250.00 
198 -70 
1143.00 
369.40 
403.70 
688.40 
540.80 
561.00 
101.60 
81.30 
112.20 
327.40 
365.70 
72.50 
58.20 
91.30 
135.30 
163 -20 
315.60 
49.40 

Lag 
mins 

----- 
24.0 
23.4 
23.5 
24.4 
34.0 
27.3 
25.5 
22.9 
27.9 
27.9 
26.9 
29.1 
24.5 
18.8 
23.5 
19.1 
30.9 
28.8 
28.9 
19.6 
34.6 
22.7 
42.9 
19.0 
11.0 
12.5 
15.6 
8.8 
11.6 
7.8 
20.5 
14.8 
15.8 
15.0 
12.6 
20.4 
21.8 
23.3 
22.0 
29.9 
33.5 
37.1 
30.4 
28.7 
35.0 
20 -7 
34.1 
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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. 

Purvose : 

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 Tmes : 

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. 

- & 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 Y, values are also dependent on the land use 

types of the subbasins. 

Rainfall Losses : 

P - 
The previous studies used a uniform soil loss 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 hydrologc 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 Hvdro~ravh : 

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 Sgraphs. Some subbasins were assigned Phoenix Mountain 



S-graph, while others were assigned Desert/Rangeland Sgraph 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 Sgraph. Table 

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

Rainf all-Runoff Modelin5 : 

The revised hydrologic models were created using the Corps' of Enginnersf 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. 



List of Reference 

1. Michael Baker, Jr., Inc., Cline Creek Floodplain Delineation Study, Contract 

no. FCD 89-15, January 1990. 

2. Michael Baker, Jr., Inc., Rodger Creek Floodplain Delineation Study, Contract no. 

FCD 89-15, December 1989. 

3. Flood Control District of Maricopa County, Drainage Design Manual, Volume I, 

Hydrology, January 1995. 

4. U.S. Department of Agriculture, Soil Conservation Service, Soil Survey of 

Aguila-Carefree area, Parts of Maricopa and Pinal Counties, Arizona, April 1986. 

5. U.S. Army Corps' of Engineers, HEC-1 Flood Hydrograph Package, User's 

Manual, September 1990. 

6.  Flood Control District of Maricopa County, Drainage Design Menu System 

(DDMS), Computer program, 1995. 



= Saeet Centetlines 

= Township & Ranw Limes 

= Section Lines - Cenaal A r i i n a  Reject (CA.P.1 

= Skunk Creek tmm C A P .  to Caratne Highway - Appmx. 3.85 R i ~ r  Miles - Skunk Creek from Cantree Highway to Del Webb De~lopment  A n a  - Appmx. 3.44 River Miles 

= Skunk Cnek within Del Webb Development Area - ApprOx. 258 River Miles - Skunk Creek from N. Boundary of Del Webb Denlooment Area to End of Detailed Study - Approx. 3.17 River Miles - Dramage Basin - Ama Approximamly 4249 Square Miles 

Fi~ure 1 : Watershed boundaries. 





or the C ine Creek Wteashed 
Suncity-Cipriano complex, 1 to 7 percent slopes F i g u r e  2: C l i n e  C r e e k  Watershe - 
Carefree-Beardsley complex 

Continental cobbly clay loam, 1 to 8 percent slopes 

Continental-Ohaco complex 

Antho-Carrizo-Maripo complex 

Ebon very gravelly loam, 1 to 8 percent slopes 

Gachado-Lomitas-Rock outcrop complex, 7 to 55 percent slopes 

Anthony-Arizo complex 

Greyeagle-Suncity Variant complex, 1 to 7 percent slopes 

Lehmans-Rock outcrop complex. 8 to  65 percent slopes 

Nickel-Cave complex, 8 to 3 0  percent slopes 

Ohaco gravelly loam 

Pinaleno-Ties Hermanos complex, 1 to 10 percent slopes 

Unknown 

!d Soil 

P E R C E N T A B E S  OF S O I L  T Y P E S  P E R  S U B  B A S 1  N 

S U B  S O 1  L A R E A  I N  P E R C E N T  OF 
B A S 1  N T Y P E  6 0  MI L E S  B A S 1  N A R E A  

C -  1  U N K  1 . 2 5 9  1 0 0  - - - - - - - - - . - -  - - - - - - - - - - - - -  
C -  1 1 . 2 5 9  1 0 0  

C -  2 U  N  K  2 .  1 9 0  1 0 0  - - - . . . - - - . - .  - - . - * - - - . - - - .  
C -  2  2 . 1 9 0  1 0 0  

6 6 
7 2  
U N K  

- 
Sub Basin Boundaries 

Soil Type Boundary 

Scale 1 " = 4000' 



Scale 1" = 2000' 

. . . . . . . . . . . . . . . . . . . . . . . . . .  - 1 1 0  0 . 1 2 5  
Sub Basin Boundaries " " 7 . 8 7 4  

. . . . . . . . . . . . . . . . . . . . . . . . . .  
- R -  3  1 2  0 . 0 1 1  0 . 8 8 5  

Soil Type Boundary . . . . . . . . . . . . . . . . . . . . . . . . . .  
R -  S 2 6 0 . 0 5 3  5 . 2 1 1  



Vacant 



Table 1 : Soil Type information on Cline Creek Watershed. 

PERCENTAGES OF SOIL TYPES PER SUB BASIN 

SUB SOIL 
BASIN TYPE 

AREA IN PERCENT OF 
SQ MILES BASIN AREA 

UNK 

C-1 

C-2 UNK 

UNK 

UNX 



PERCENTAGES OF SOIL TYPES PER SUB BASIN 

SUB 
BAS IN 

SOIL 
TYPE 

AREA IN PERCENT OF 
SQ MILES BASIN AREA 

UNK 

UNK 



PERCENTAGES OF SOIL TYPES PER SUB SASIN 

SUB SOIL 
BAS IN TYPE 

AREA IN PERCENT OF 
SQ MILES BASIN .-A 

C - 8 
c-a 

C - 8  
C  - 8  
C - 8  
c-a 



PERCENTAGES O F  S O I L  TYPES PER SUB BASIN 

SUE S O I L  
BAS IN TYPE 

AREA IN PERCENT O F  
SQ MILES BASIN AREA 

C-8 9 5 0 . 0 2 0  1 
c-a 9 5 0 . 0 4 1  3  
C-8 9 5 0 .163  11 

------------ ------------- 
9 5 0.238 1 7  



SUB S O I L  
BAS I N  TYPE 

C - 9  9 5 
C - 9  9 5 

9 5 

C  - 9  9 6 

9  6 

C - 9  UM( 

UNK 

C-9  

AREA I N  PERCENT O F  
SQ MILES B A S I N  AREA 



Table 2 : Soil Type information on Rodger Creek Watershed. 

PERCENTAGES OF SOIL TYPES PER SUB BASIN 

SUB SOIL AREA IN PERCENT OF 
BASIN TYPE SQ MI BASIN AREA 



PERCENTAGES OF SOlL TYPES PER SUB BASlN 

SUB SOIL AREA IN PERCENT OF 
BASIN TYPE SQ MI BASIN AREA 



PERCENTAGES OF SOlL TYPES PER SUB BASIN 

SUB SOIL AREA IN PERCENT OF 
BASIN TYPE SQ MI BASIN AREA 



Table 3 : Land Use Type information on Cline Creek Watershed. 

SUB 
BAS IN 

LANDUSE 
TYPE 

Undevelopable - Forest 

Undevelopable - Forest 

Undevelopable - Forest 
Undevelopable - Forest 

Undevelopable - Forest 

Undevelopable - Forest 

Vacant 

Vacant 

Undevelopable - Forest 
Undevelopable - Forest 

Undevelopable - Forest 

Undevelopable - Forest 
Vacant 

Vacant 

Low Density Residential 
Low Density Residential 

Low Density Residential 

Vacant 
Vacant 

Vacant 

AREA .IN PERCENT OF 
SQ MI BASIN AREA 



SUB 
BAS IN 

LANDUSE 
TYPE 

AREA IN PERCENT OF 
SQMI BASINAREA 

Vacant 

Vacant 

Low Density Residential 
Low Density Residential 
Low Density Residential 

C-8 
c-a 
C-8 

Low Density Residential 

Vacant 
Vacant 

Vacant 

c-a 

Low Density Residential 
Low Density Residential 
Low Density Residential 
Low Density Residential 

Low Density Residential 

Undevelopable - Forest 

Undevelopabls - Forest 

Vacant 
Vacant 

Vacant 



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

LANDUSE TYPES IN THE ROGER CREEK WATERSHED 

SUB 
BAS IN 

LANDUSE 
TYPE 

Vacant 

Vacant 

AREA IN PERCENT OF 
SQ MI BASIN AREA 

Low Density Residential 0.000 0.001 
------------- ------------- 

Low Density Residential 0.000 0.001 

Vacant 

Vacant 

Low Density Residential 0.128 8.023 
------------- ------------- 

Low Density Residential 0.128 8.023 

Vacant 
Vacant 

Vacant 

11.177 
80. aoo 

------------- 
91.977 

------------- 
100.000 

------------- ------------- 
300 -000 



Table 5 : Subbasin parameters on Cline Creek Watershed. 

Subbasin 

X1 

X2 

X3 

X4 

X5 

C1 

C2 

C3 

C4 

C5 

C7 

C8 

C9 

Length, LC, 
(mile1 

0.81 

0.99 

1.23 

0.62 

0.85 

0.81 

2.08 

1.61 

1.85 

1.42 

1.09 

1.23 

1.37 

Length, L 
(mile) 

1.75 

1.99 

2.27 

1.14 

1.51 

1.33 

3.79 

2.18 

2.94 

2.94 

2.46 

2.56 

2.46 

High elev. 
(ft.1 

2780 

2780 

2540 

2380 

2380 

4160 

3600 

3080 

4600 

3920 

3720 

2340 

2200 

Low elev. 
(ft.1 

2220 

2160 

2095 

2095 

2080 

2640 

2200 

2200 

2576 

2330 

2340 

2080 

2000 



Table 6 : Subbasin parameters on Rodger Creek Watershed. 

Subbasin 

R1 

R2 

R3 

Length, L 
(mile) 

2.90 

3.40 

3.50 

Length, LC, 
(mile) 

1.10 

1.50 

2.10 

High elev. 
(ft.1 

2640 

3220 

3200 

Low elev. 
(ft.1 

2310 

2120 

1920 



Table 7 : S-graph assignments for different subbasins. 

Cline Creek 

Rodger Creek 

Subbasin 

X1 

X2 

X3 

X4 

X5 

C1 

C2 

S-graph 

Mountain 

Mountain 

Desert/Rangeland 

Desert/ Rangeland 

Desert/Rangeland 

Mountain 

Mountain 

Subbasin 

R1 

R2 

R3 

S-graph 

Desert / Rangeland 

Mountain 

Mountain 

Subbasin 

C3 

C4 

C5 

C7 

C8 

C9 

S-graph 

Mountain 

Mountain 

Mountain 

Mountain 

Desert/Rangeland 

Desert / Rangeland 





- Table 1. fiappina Legend For General Erosvstea Survey, 
. A. 

USDA-FS, h-3 Date 03/14/89 Page 1 

Hap Unit Sol1 Name or Phase 
No, loma Hiscellaneous drea 

Clia. Veq. SlopelCorposition Water 
Class Syab. CliraxIKind ot flu 

92 0.2 Typic hao~auoils deep 

d e e ~  LSH ~ r v e  0-15 z --- 
gravelly - --- 94 1 
l o a ~  --- --- Edaphic/iootic 
coaoact~d --- Consociaf ion 

ioaa 
coaoacted 

deeo 
," 

LsH Prve 0-15 X --- 
--- , --- 
. . -  

50 I 
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C-TdCh2---)I<-TdCh2---> I <-TdCh2--->I 
<-peraquic------------------------------------------------------------ 

< - ~ y i a - - - - > I < - ~ y ~ d - - - - - > )  ) I  
1 2 3 4 5 6 7 

LSC LSC l-sc LSC LSC LSC 
Famlngton Jacob Lk. 2NE 

T39NR2ES8 
asrr Y. ncbr 

1 ~ s t e 2  I 
Y l a  I 

3 I I .) 

1- I 
I I 

I n'-u, I 
I OUerq , I .  

I nogrr , I 
I -nl* I 

I 
I c r L n  

I n l D e  I 
i -4  , 

I -OPY -1 I ~~~ 

I mn" I 
I meoL 

I -  I 
1 rare I 

i I 
I A'=PJ I 

I - I 

I .  

40(25) . 40(33) 50(551 50 ' 
3.0 3.6 4.0 4.6 
1800(1820) 2100(1907l 240012135) 2700 
Mesic Meslc Frigld Pricid Cryic 

Psoralea tenlflora 
Typha latlfolla 

Mdropogon bar-P- - ' 
1 

Column n u b a r  CRAMMINOIDS 

Andropgon sdcCharOldes 
Bouteloua ~urtipendula 1 
Bouteloua erlopoda 
~Outeloua gracllis 
BoUtslO~a hlrsuca i 
Broaus rubans 
EragrOstIs inte-did 
Hllarla bclangeri 

! 
.~11arla muclca 
Kwlsria pyra-idaca ! 
Munsnlmrgia longrligala 
Muhenbergid porteri 
Panicurn obtusum 
Pa0 fendlerlana 
Slrmion nystrlx 
Stlpa spec~osa 
Trldsns rutica 

S TR 

m edaphic 

HSM HS?l HSM HSX LSC 
Douglas Apache 6USY 

T29SR3OES20 
BShu Caf 
181161 151141 12 9 6 

8 
LSC 

50 
5.0 
3800 
Pergelic 
Udic 

Edaphlcl too t ic 
Edaphlc/f ire 
Topo/f ire 
Edaphlc iCaC031 
Edapnlc lshallou) 
edaphlc Ishallou,'ruff l 
Edaphlc lclayey/elev plain! 
Topo-edaphic lercess dralnl 
Tow-edaphic (HZ0 ,150 cnl 
Top-tdapnic IHZO 50-150 cml 
Top-edap (HZ0 >lSOcm sal/alY I 
YLR 
T o p - d a p h i c  1H20 (50 cml 
TopO-edaplzoo lH2O <SO Cml 
YUI 
Topo-edaphlc (HZ0 <SO cml 
Column number CLlnATE 
C l l n t l c  Class - 
N O M  ( I 
5011 temp.;molst. study [ ] 
Climatic Type ITreuartnal 
W T  deg. C 
AT dog. C by 4 reasons 
AT deq. C by 2 seasons 
AT dog. C by soil season 
M S T  deg. C ? 50 ca 
MSST deg. C ? 50 cm 
W S T  deg. C 3 50 cm 
M S T  deg. C ? 50 ca Disc 
MSST deg. C ? 50 cm Dlsc 
m s T  deg. C @ 50 cm Disc. 
FFP no. days 
M P  Cm 
AP X o f  an". by 4 reasons 
AP X of ann. by 2 searonr 
AP x of dnn by sot1 seasofl\b 
M S  CIS 

M S A  cm 
SP mo.ill 
aPET cm 
Water balance cn! 
MLSP x of An. 
2 yr 6hr st. cm 
ME m 
STR 
SMR 
Column number 
Cllmatic Class 
NOAA ( ) 
Soil temp.,moisr. study ( i 
C 1 1 n t i c  Type ITrewarthaI 
W T  deg. C 
AT deg. C by 4 seasons 
AT deg. C by 2 seasons 
AT deg. C by soil season 
MAST deg. C 50 cm 
MssT deg. C 3 50 cs, 
m s T  deq. C 3 50 cm 
(UST dog. C 50 ca Disc 
n5ST deg. C 5 50 cm Disc 
w s r  deg. C ? 50 cm Dlsc. 
FFP no. days 
M P  Cm 
AP a of ann. by 4 seasons 
AP x of ann, by 2 reasons 
AP z of ann. by sol1 season 
M S  cm 
M S A  cm 
SP no.iSl 
dPEZ Q 
water balance cm 
MLSP \ of An. 
2 yr 6hr st. cm 
ME m 
STR 
SMR 
Column number 
Climatic Class 
NOAA ( 1 
Soil temp.:moist. study [ i 
Climatic Type :Treuarthal 
M A T  deg. C 
AT deg. c by 4 seasons 
AT deg. C by : seasons 
AT deg. C by soil sedrol~s 
MAST deg. C 50 cm 
YSST deg. c 50 crn 
W S T  deg. z ? 50 cm 
MAST dcg. C 2 50 Cm DISC 
MSST deg. C 2 50 cm DISC 
m s T  deg. C 50 cm OlSC. 
FPP no. days 
MAP cm 

5 

November 1988 
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1...*......*..+.**...**.........*....*...* ....................................... 
FUX)D HYDROGWH PACKAGE IHEC-1) 

MAY 1991 

VERSION 4.0.1E 

Lahey F77L-M/32 version 5.01 

Docison L Associates, Inc. 

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

U. S. ARMY CORPS OF ENGINEERS 

. HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS, CALIFORNIA 95616 

(916) 551-1748 

X X IWCXXXX XXXXX X 
X X X  X X XX 

THIS PROGRAM REPIACES W PREVIOUS VERSIONS OF HEC-1 )[NOW4 AS KECl (JAN 73). KEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- lIAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPZPT STRU-E. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAHBREAK OUTFLoW SVBMERGENCE , SINGLE EVD9T DAMAGE CALCULATION. DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION IWIZRVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HFC-1 INFVT PAGE 1 

LINE ID . . . . . . .  1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

1 ID FLOOD CONTROL DISTRICT OF HARICOPA COUNTY 
2 ID 
3 ID FILE: CC-24 
4 ID 
5 ID HYDROLOGY FOR: 100 YEAR 24 HOUR EVD9T 
6 ID 

LINE 

ID PURPOSE OF STUDY: DELINEATION OF TKE 100-YEAR FLOODPLAIN OF 
ID CLINE CREEK 
ID -- 
ID 
ID -ODs OF S'IVDY: HEC-1 DIMENSIONLESS SCS HYDRCGRAPH 6 MIN. INTERVALS 
ID PRECIPITATION- SCS TYPE I1 SMRM BY 15 MIN. INCREMENTS 
ID -AREAL REWCTION BY 'JD' DEPTH-AREA OPTION 
ID EXCESS PRECIPITATION- LOSS RATES 
ID h PERCENT IMPERVIOUS 
ID -- STREAM ROZPTING- MUSKINGUM METHOD 
LU 

ID WATERSHED NAME: CLINE CREEK I BASIN X IS SUBBASIN C-6 ) 
ID 
ID CONTRACT NUMBER: FCD 89-15 
ID 
ID COMWPED BY: BAKEF! ENGINEERS DATE:12/11189 
ID -- C O W  : CKD : 
LU 
ID Revised by : Hasan Mushtaq, F C B C  
ID February 23. 1996. 
ID 
ID (1) A reduction factor of 1.00 was used to be consistent with 
ID the previous study. 
ID (2) Green-Ampt infiltration method was used for soil loss. 
ID 13) Phoenix Valley S-graph and Mountain S-graphs were 
ID used to generate the excess rainfall. 
ID (4) L, Lca. S, were measured from the work maps. 
ID (5) Roughness values for the subbasins are assumed to vary 
ID -- between 0.025 and 0.030. These may be changed as necessary. 
IU 

ID DDn MCUHP2 CLINE CREEK WATERSHED 
IT 5 OlJAN89 0 280 
'DIAGRAM 
I0 5 
IN 15 . D m  ..... presenred ..... 

ID.. 

XlSUB 
BASIN X l N B  
THE FO W W I N G  PAFAKETERS WERE PROVIDED FOR THIS BASIN 
L= 1.8 Lca= .8 S= 320.0 Kn= .020 LAG= 11.0 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.61 
15 

RAINFALL DEPTH OF 4.80 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 
AN ARERL REDUCTION COEFFICIENT OF 1.000 WAS USED 
4.800 
THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE I1 RAINFALL 
,000 ,002 .005 .008 ,011 ,014 .017 .020 ,023 ,026 

HEC-1 INPUT PAGE 2 



-- 
UI 4561 1602. 1122. 665. 379. 205. 116. 64. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. . Don .***. Preserved "*'. 

KK XROX2 
KM ROUTE X1 THROUGH SUBBASIN XZ 
RN 2 0.15 0.30 
DDM *.*.* Preserved 

KK x2SUB 
KM BASIN XZSUB 
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 

. DDM '.+.' Preserved ****'  

KK xco-1 
KM COMBINE RUNOFF FROM SUBBASINS X1 AND X2 
UP I )  

KX XROX3 
KM R O V E  X1 & X2 THROUGH SUBBASINS X3 & X5 
RM 2 0.23 0.30 
' D m  '*"" Preserved *.*** 

KK X3SUB 
m BASINX3SUB 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
m L= 2.3 Lca= 1.2 S= 196.0 Kn= .020 LAG= 15.6 

DDM .'**' Preserved ***.. 
HEC-1 INPUT 1 

LINE 

PAGE 3 

. . .  9 . . . . . .  10 

KK XCO-2 
KM COMBINE RUNOFF FROn SUBBASINS Xl,X2, AND X3 
HC 2 

 on *"" Preserved .'*** 

KK x 4 m  
KM BASIN XISUB 
KM THE FOLLGWING PRRAHETERS WERE PROVIDED FOR THIS BASIN 
m L= 1.1 Lca= .6 S= 250.0 Kn= .020 LAG= 8.8 
KM DESERTIRANGELAND S-GRAPH WAS USED FOR THE BASIN 
Rn 7 R  

D m  ."" Preserved +**" 

KK XCO-3 
KM COMBINE RUNOFF FROM SUBBASINS Xl,XZ,X3,AND X4 
HC 2 

Don "**' Preserved '."' 
. -. - - - -- -. . - - - 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.5 Lca= .9 S= 198.7 Kn= ,020 LAG= 11.6 
KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN 

KK XCO-4 
KM COMBINE RUNOFF FROM SUBBASINS Xl.X2.X3.X4,AND X5 
KM BASIN X OUTFLOW HYDROGRAPH = SUB C-6 RUNOFF HYDRffiRAPH 
HC 2 

DDM "-'* Preserved ***.* 

KK SUBCl 
KM BASIN SUBC1 
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 
A 1.26 

0. 0. 
0. 0. 

PAGE 4 

. . . .  9 . . . . . .  10 

DDM '*'*' Preserved .*.** 
HEC-1 INPGT 



KK RO-1 
KM ROUTE C-1 THROUGH C-2 
RM 6 .58 .3 
DDM *'." Preserved .*.** 

KK SUBC2 
KM BASIN SUBC2 
KM THE FOWWIWG PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 3.8 Lca= 2.1 S= 369.4 Kn= ,020 LAG= 20.5 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

UI 398. 1547. 2645. 3635. 2218. 1726. 1306. 918. 
UI 378. 276. 186. 176. 71. 69. 69. 69. 
UI 0. 0. 0. 0. 0. 0. 0. 0. - DDM * * - * *  Preserved *** '+ 

Kx SUBC3 
KM BASIN SVBC3 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.2 Lca= 1.6 S= 403.7 Kn= .O2O LAG= 14.8 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 1.24 
LG .23 .35 4.90 .26 1-00 
UI 474. 1738. 2670. 1591. 1112. 710. 467. 306. 
UI 64. 54. 54. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
DDM '.**' Preserved *.**. 

M SUBC4 
KM BASIN SUBC4 
KM THE FOLLOWING PARAMETERS WERE PP.OVIDED FOR THIS BASIN 
KM L= 2.9 Lca= - 1.9 S= 688.4 Kn= ,020 LAG= 15.8 
m PHOENIX MOUNTAIN S-GRAPH W USED FOR THIS BASIN 

. DDM Preserved .**** 

KK RO-2 
KM ROUTE C-4 THROUGH C-5 
RM 3 .27 .3 
DDM '.'.* Preserved *.'.. 

KK SUBC5 
KM BASIN SUBCS ' - -  

KM THE FOLLOWING PAPAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.9 Lca= 1.4 S= 540.8 Kn= ,020 LAG= 15.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 3.39 
LG .24 .37 5.20 .23 6.00 
UI 1255. 4625. 7250. 4358. 3077. 1965. 1317. 866 

HEC-1 INPUT 
552. 372. 

PAGE 5 

LINE 

UI 205. 146. 146. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
DDM - '*** Preserved .**'* 

KK CO-1 
KM COMBINE RUNOFF FROM SUBBASWS C-4 AND C-5 
HC 2 - DDM ..... Preserved '"" 
KK RO-3 
KM ROUTE C-4&5 THROUGH C-3 
RM 3 .24 3 
DDM ***'* Preserved **.*" 

KK CO-2 
KM COMBINE RUNOFF FROM SUB&ZSINS 4&5 WITH C-1,2&3 
HC 4 
* DDM Preserved **.+' 

KK RO-4 
KM ROUTE C-1.2.3.4.5 THROUGH C-9 UPST 
RM 3 .25 3 
DDM .**.* Preserved '*"' 

KK SUBC7 
KM BASIN SUBC7 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.5 Lca= 1.1 S= 561.0 Kn= ,020 LAG= 12.6 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

DDM *.**. Preserved * * * "  

KK RO-5 
KM ROUTE C-7 THROUGH C-8 
RM 8 .77 3 . DDM **.** Preserved "*'* 

KK SUBC8 
KM BASIN SUBC8 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.6 Lca= 1.2 S= 101.6 Kn= .022 LAG= 20.4 
KM DESERTIRANGEIJIND S-GRAPH WAS USED FOR THE BASIN 



UI 161. 72. 57. 57. 57. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

0. 
UI 

0. 

* DDM "'.* Preserved '..** 
HEC-1 INPUT PAGE 6 

LINE 

KK CO-3 
KM COMBINE RUNOFF FROM SUBBASINS C-7 AND C-8 
HC 2 

DDM ***** Preserved .".' 
KK CO-4 
M COMBINE RUNOFF FROM SUBSASINS C-1 THROUGH 5; C-6 AND C-7b8 
HC 3 . DDM ***" Preserved ***" 

M ROUTE C-1 THROUGH 8 THROUGH C-9 CWN 
R n  2 -21 . D m  ****. 

.3 
Preserved **..' 

KK SUBC9 
KM BASIN SUBC9 
M THE FOLLOWING PARAMETERS WERP PROVIDED FOR THIS BASIN 
rn L= 2.5 Lca= 1.4 S= 81.3 Kn= .022 LAG= 21.8 

DESERT/RRNGELAND S-GRAPH WAS USED FOR THE BASIN 
BA .58 
LG .35 .31 6.80 .14 7.00 
UI 89. 358. 655. 832. 804. 579. 389. 260. 173. 116. 
UI 76. 58. 22. 22. 22. 22. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

DDM .'..' Preserved '**.* 

232 KK CO-5 
233 I(M COMBINE RUNOFF FROM SUBBASINS C-1 THROUGH 8 AND C-9 
234 KO 1 
235 HC 2 
236 ZZ 

1 

INPUT 
LINE 

NO. 

41 

SCHEMATIC DIAGRAM OF STREAM NElWORK 

(Vl  ROUTING ( - - -  > I  DIVERSION OR PUMP FLOW 

( . I  CONNECTOR ( < - - - I  RETVRN OF DIVERTED OR PUMPED FLOW 

X2 SUB 

XCO- 1 
v 
v 

XROX3 

X3 SUB 



("*I RUNOFF ALSO COMPUTED AT THIS LOCATION 
1"**""".*'.....***..................*. ....................................... 

FLOOD HYDROGRAPH PACKAGE (HEC-11 ' 

MAY 1991 

VERSION 4.0.1E 

Lahey F77L-EM/32 version 5.01 

Dodson & Associates. Inc. 

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

FLOOD CONTROL DISTRICT OF MARICOPA CODTIY 

FILE: CC-24 

U.S. ARMY CORPS OF ENGINEERS 

+ HYDROLOGIC ENGINEERING CENTEF. 

609 SECOND STREET 

DAVIS, WIFORNIA 95616 

(9161 551-1748 

HYDROLOGY FOR: 100 YERR 24 HOUR EVENT 

PVRPOSE OF STUDY: DELINEATION OF THE 100-YERR FLOODPLAIN OF 
CLINE CREEK 

METHODS OF STUDY: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS 
PRECIPITATION- SCS TYPE I1 STORM BY 15 KIN. INCREMENTS 

-AREAL REDUCTION BY 'JD' DEPTH-AREA OPTION 
EXCESS PRECIPITATION- LOSS RATES 

h PERCENT IMPERVIOUS 
STREaM ROUTING- MSKINGUM METHOD 

WATERSHED NAME: CLINE CREEK I BASIN X IS SUBBASIN C-6 I 

CONTRACT NUMBER: FCD 89-15 

COMPUTED BY: BAKER ENGINEERS DATE:l2/11/89 
COMP : CKD : 

Revised by : Hasan Mushtaq. FCDMC 
February 23, 1996. 

(11 A reduction factor of 1.00 was used to be consistent with 
the previous study. 

121 Green-Ampt infiltration method was used for soil loss. 
I31 Phoenix Valley S-graph and Mountain S-graphs were 

used to generate the excess rainfall. 
I41 L. Lca. S, were measured from the work maps. 
(51 Roughness values for the subbasins are assumed to vary 

between 0.025 and 0.030. These may be changed as necessary 

DDM MCUHPZ CLINE CREEK WATERSHED 

39 I0 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLQT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
NMIN 5 MINWTES IN COMPUTATION INTERVAL 
IDATE 1JAN89 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 280 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1JAN89 ENDING DATE 
NDTIME 23 15 ENDING TIME 
ICENT 19 CENTURY MAW( 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 23.25 HOURS 

ENGLISH UNITS 



DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH. ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

234 KO OUT- CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF WYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION CO-5 
SUM OF 2 HYDROGWHS 

............................................................................................................................ 
DA MON HRMN ORD FLOW DA MON HRMN ORD FLOW ' DA MON HRMN O m  FLOW * DA MON HRMN ORD 

1 JAN 0000 1 
1 JAN 0005 2 
1 JAN 0010 3 
1 JAN 0015 4 
1 JAN 0020 5 
1 JAN 0025 6 
1 JAN 0030 7 
1 JAN 0035 8 
1 JAN 0040 9 
1 JAN 5045 10 
1 JAN 0050 11 
1 JAN 0055 12 
1 JAN 0100 13 
1 JAN 0105 14 
1 JAN 0110 15 
1 JAN 0115 16 
1 JAN 0120 17 
1 JAN 0125 18 
1 JAN 0130 19 
1 JAN 0135 20 
1 JAN 0140 21 
1 JAN 0145 22 
1 JAN 0150 23 - - - . -. - -. 
1 JAN 0155 24 
1 JAN 0200 25 
1 J.W 0205 26 
1 JAN 0210 27 

.*.".. 
FLOW 

0. 1 JAN 0550 71 39. 1 JAN 1140 141 1169. 1 JAN 1730 211 54. 
0. 1 JAN 0555 72 39. * 1 JAN 1145 142 1760. 1 JAN 1735 212 53. 
0. 1 JAN 0600 73 39. . 1 JAN 1150 143 2706. * 1 JAN 1740 213 52. 
0. * 1 JAN 0605 74 39. 1 JAN 1155 144 3967. 1 JAN 1745 214 52. 
1. ' 1 JAN 0610 75 39. 1 JAN 1200 145 5510. 1 JAN 1750 215 51. 
2. 1 JAN 0615 76 39. 1 JAN 1205 146 7358. . 1 JAN 1755 216 50. 
3. 1 JAN 0620 17 40. 1 JAN 1210 147 9403. 1 JAN 1800 217 49. 
5. 1 JAN 0625 78 40. 1 JAN 1215 148 11389. 1 JAN 1805 218 48. 
6. 1 JAN 0630 79 41. ' 1 JAN 1220 149 13065. ' 1 JAN 1810 219 47. 
9. 1 JAN 0635 80 41. ' 1 JAN 1225 150 14454. 1 JAN 1815 220 46. 

11. ' 1 JAN 0640 81 42. 1 JAN 1230 151 15581. 1 JAN 1820 221 45. 
13. ' 1 JAN 0645 82 4 3  1 JAN 1235 152 16329. * 1 JAN 1825 222 44. 
16. ' 1 JAN 0650 83 43. . 1 JAN 1240 153 16613. 1 JAN 1830 223 43. 
18. ' 1 JAN 0655 84 44. 1 JAN 1245 154 16404. 1 JAN 1835 224 42. 
20. 1 JAN 0700 85 45. 1 JAN 1250 155 15705. 1 JAN 1840 225 41. 
22. 1 JAN 0705 86 46. 1 JAN 1255 156 14537. 1 JAN 1845 226 41. 
24. 1 JAN 0710 87 47. 1 JAN 1300 157 12961. ' 1 JAN 1850 227 40. 
26. 1 JAN 0715 88 47. 1 JAN 1305 158 11091. 1 JAN 1855 228 40. 
27. ' 1 JAN 0720 89 48. 1 JAN 1310 159 9099. 1 JAN 1900 229 40. 
28. 1 JAN 0725 90 48. 1 JAN 1315 160 7177. 1 JAN 1905 230 39. 
28. . 1 JAN 0730 91 48. * 1 JAN 1320 161 5474. 1 JAN 1910 231 39. 
29. 1 JAN 0735 92 49. ' 1 JAN 1325 162 4076. ' 1 JAN 1915 232 39. 
29. 1 JAN 0740 93 49. * 1 JAN 1330 163 2992. 1 JAN 1920 233 39. 
29. 1 JAN 0745 94 49. 1 JAN 1335 164 2189. ' 1 JAN 1925 234 39. 
29. 1 JAN 0750 95 49. 1 JAN 1340 165 1611. ' 1 JAN 1930 235 39. 
29. 1 JAN 0755 96 49. 1 JAN 1345 166 1201. 1 JAN 1935 236 39. 
29. 1 JAN 0800 97 49. . 1 JAN 1350 167 911. ' 1 JAN 1940 237 39. 

1 JAN 0215 28 29. 1 JAN 0805 
1 JAN 0220 29 29. 1 JAN 0810 
1 JAN 0225 30 29. 1 JAN 0815 
1 JAN 0230 31 29. 1 JAN 0820 
1 JAN 0235 32 29. 1 JAN 0825 
1 JAN 0240 33 29. 1 JAN 0830 
1 JAN 0245 34 29. 1 JAN 0835 
1 JAN 0250 35 29. 1 JAN 0840 
1 JAN 0255 36 29. . 1 JAN 0845 
1 JAN 0300 37 29. 1 JAN 0850 
1 JAN 0305 38 29. 1 JAN 0855 
1 JAN 0310 39 29. 1 JAN 0900 
1 JAN 0315 40 29. * 1 JAN 0905 
1 JAN 0320 41 29. ' 1 JAN 0910 
1 JAN 0325 42 29. + 1 JAN 0915 - ~ 

1 JAN 0330 43 29. 1 JAN 0920 
1 JPN 0335 44 29. + 1 JAN 0925 
1 JAN 0340 45 29. 1 JAN 0930 
1 JAN 0345 46 29. + 1 JAN 0935 
1 JAN 0350 47 29. 1 JAN 0940 
1 JAN 0355 48 29. 1 JAN 0945 
1 JAN 0400 49 29. * 1 JAN 0950 
1 JAN 0405 50 30. 1 JAN 0955 
1 JAN 0410 51 30. 1 JAN 1000 
1 JAN 0415 52 31. . 1 JAN 1005 
1 JAN 0420 53 31. ' 1 JAN 1010 
1 JAN 0425 54 32. 1 JAN 1015 
1 JAN 0430 55 33. 1 JAN 1020 
1 JAN 0435 56 
1 JAN 0440 57 
1 JAN 0445 58 
1 JAN 0450 59 
1 JAN 0455 60 
1 JAN 0500 61 

i JAN 1025 
1 JAN 1030 
1 JAN 1035 
1 JAN 1040 
1 JAN 1045 
1 JAN 1050 

1 JAN 0505 62 38. 1 JAN 1055 
1 JAN 0510 63 38. 1 JAN 1100 
1 JAN 0515 64 39. 1 JAN 1105 
1 JAN 0520 65 39. 1 JAN 1110 

1 JAN 1355 168 
1 JAN 1400 169 
1 JAN 1405 170 
1 JAN 1410 171 
1 JAN 1415 172 
1 JAN 1420 173 
1 JAN 1425 174 
1 JAN 1430 175 - - - - - - - - . 
1 JAN 1435 176 
1 JAN 1440 177 
1 JAN 1445 178 
1 JAN 1450 179 
1 JAN 1455 180 
1 JAN 1500 181 
1 JAN 1505 182 
1 JAN 1510 183 
1 JAN 1515 184 
1 JAN 1520 185 
1 JAN 1525 186 
1 JAN 1530 187 
1 JAN 1535 188 
1 JAN 1540 189 
1 JAN 1545 190 
1 JAN 1550 191 
1 JAN 1555 192 
1 JAN 1600 193 
1 JAN 1605 194 
1 JAN 1610 195 

1 JAN 1645 202 
1 JAN 1650 203 
1 JAN 1655 204 
1 JAN 1700 205 

1 JAN 1945 238 
1 JAN 1950 239 
1 JAN 1955 240 
1 JAN 2000 241 
1 JAN 2005 242 
1 JAN 2010 243 
1 JAN 2015 244 
1 JAN 2020 245 
1 JAN 2025 246 
1 JAN 2030 247 
1 JAN 2035 248 
1 JAN 2040 249 
1 JAN 2045 250 
1 JAN 2050 251 
1 JAN 2055 252 
1 JAN 2100 253 
1 JAN 2115 254 
1 JAN 2110 255 
1 JAN 2115 256 
1 JAN 2120 257 
1 JAN 2125 258 
1 JAN 2130 259 
1 JAN 2135 260 
1 JAN 2140 261 
1 JAN 2145 262 
1 JAN 2150 263 
1 JAN 2155 264 
1 JAN 2200 265 
1 JAN 2205 266 
1 JAN 2210 267 
1 JAN 2215 268 
1 JAN 2220 269 
1 JAN 2225 270 
1 JAN 2230 271 
1 JAN 2235 272 
1 JAN 2240 273 
1 JAN 2245 274 
1 JAN 2250 275 



1 JAN 0 5 2 5  6 6  3 9 .  1 JAN 1 1 1 5  1 3 6  3 1 8 .  ' 1 JAN 1 7 0 5  2 0 6  
1 JAN 0 5 3 0  6 7  3 9 .  1 JAN 1 1 2 0  1 3 7  

6 3 .  1 JAN 2 2 5 5  2 7 6  2 9 .  
3 7 1 .  . 1 JAN 1 7 1 0  2 0 7  

1 JAN 0 5 3 5  6 8  3 9 .  1 JAN 1 1 2 5  1 3 8  6 0 .  1 JAN 2 3 0 0  2 7 7  
2 9 .  

4 4 7 .  . 1 JAN 1 7 1 5  2 0 8  
1 JAN 0 5 4 0  6 9  3 9 .  l J A N 1 1 3 0  1 3 9  5 8 .  1 JAN 2 3 0 5  2 7 8  

2 9 .  
5 7 6 .  1 JAN 1 7 2 0  2 0 9  

1 JAN 0 5 4 5  7 0  3 9 .  1 JAN 1 1 3 5  1 4 0  8 0 5 .  1 JAN 1 7 2 5  2 1 0  5 6 .  5 5 .  1 1 JAN JAN 2 3 1 0  2 3 1 5  2 8 0  2 7 9  
2 9 .  
2 9 .  

PEAK FLOW TIME 

+ ICFSI (HRI 

MAXPNM AVERAGE F L O W  
6-HR 24-HR 72-HR 23.25-HR 

(CFS) 
+ 1 6 6 1 3 .  1 2 . 6 7  3 2 6 0 .  8 7 1 .  8 7 1 .  8 7 1 .  

(INCHES) 1 . 8 8 5  1 . 9 5 1  1 . 9 5 1  1 . 9 5 1  
(AC-€TI 1 6 1 6 .  1 6 7 3 .  1 6 7 3 .  1 6 7 3 .  

CUMUUTIVE AREA = 1 6 . 0 8  SQ MI 

RUNOFF SUMMARY 
FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, A R W  I N  SQUARE MILES 

OPEPATION 

HYDROGRAPH AT 

ROUTED TO 

HYDRzOGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGMPH AT 

2 COMBINED AT 

HYDROGMPH AT 

2 COMBINED AT 

HYDROGMPH AT 

2 COMBINED AT 

HYDEOGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGPAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED M 

4 COMBINED AT 

ROUTED M 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

3 COMBINED AT 

STATION 

x 1 m  

XROX2 

XZSUB 

XCO- 1 

XROX3 

X 3 S W  

XCO-2 

x 4 m  

XCO-3 

x s m  

XCO-4 

SUBCl 

RO-1 

smcz 

SUBC3 

N B C 4  

RO-2 

m c 5  

CO-1 

RO-3 

CO-2 

RO-4 

m c 7  

RO-5 

S W C 8  

CO-3 

PEAK 
FLOW 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN MAXllUM TIME OF 
AREA STAGE MAX STAGE 



ROUTED To 
+ RO-6 16401 .  12 .67  3139 .  838 .  838 .  1 5 . 5 0  

HYDROGRAPH AT 
SUBC9 979.  12 .17  121.  3 3 .  3 3 .  0 . 5 8  

2 COMBINED AT 
CO-5 16613 .  1 2 . 6 7  3260.  871 .  871 .  1 6 . 0 8  

*" NORMRL END OF HEC-1 .+" 



1.."."'*"'..*"*.*...~..*.**.*...*...*. ....................................... 
^ FLOOD HYDROGRAPH PACXAGE (HEC-11 ' 

MAY 1991 

VERSION 4.O.lE 

Lahey F77L-M/32 version 5.01 

Dodson & Associates, Inc. 

RUN DATE 05/01/96 TIME 13:40:45 . 

U. S . ARMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS, CALIFORNIA 95616 

(9161 551-1748 

X XXXXXXM[XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X xxxxx X 
X X X  X X 
X X X  X X X 
X X X l W W ( X X X X X X  XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 W O W  AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM ?HOSE USED WITH THE 1973-STYLE INPUT STRUCNRE. 
THE DEFINITION OF -AHSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FOR-7 VERSION 
NEW OPTIONS: DAMBRW OUTFLOW SUBMERGENCE . SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCWUTION IKTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINPiATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

FILE: RC-24 
-- 
ID -- HYDROLOGY FOR: 100-YEAR 24 HOUR EVENT 
IU 
ID PURPOSE OF STUDY: DELINEATION OF THE 100-Y-3. FLOODPLAIN OF 
ID RODGER CREEK ABOVE CONFL'JENCE WITH SKUNK CREEK 
ID 
ID METHODS OF STUDY: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 5 MIN. IKTERVALS 
ID PRECIPITATION- SCS TYPE I1 STORM BY 15 MIN. INCREMENTS 
ID -AREAL REWCTION NOT USED < 10 SQ. MI. 
ID EXCESS PRECIPITATION- INITIAL AND UNIFORM LOSS RATES 

& PERCENT IMPERVIOUS 
STREAM ROUTING- MUSKINGW METHOD 

ID WATERSHED NAME: ROWER CREEK 
ID 
ID CONTF?ACT NUMBER: FCD 89-15 
ID 
ID COMPUTED BY: BAKER ENGINEERS DATE:12/09/89 
ID COMP : CICD : 
ID -- 

ID Revision by: Hasan Mushtaq, Flood Contr~l District 
ID -- January 24, 1996. 
1U 
ID (11 A reduction factor of 1.00 was used co be consistent with 
ID the previous study. 
ID 121 Green-Ampt infiltration method was used for soil loss. 
ID ( 3 )  Valley S-graph was used to derive rhe unit hydrograph. 
ID (4) L. Lca, S, were measured from the work map. 
ID (51 Roughness value for the subbaslns are assumed constant 
ID at 0.030. These may be changed as needed. 
ID 
ID DDM MCVHP2 
IT 5 300 
I0 3 . DDK ..*.* Updated .."' 
KK R1 
KM BASIN Rl 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.9 Lca= 1.1 S= 112.2 Kn= .02S LAG- 23.3 

DESERT/PANGELANC S-GRAPH WAS USED FOR THE BASIN 
BA 1.56 
IN 15 
KM FAINFALL DEPTH OF 4.80 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 
KM AN AREAL REDUCTION COEFFICIENT OF 1.000 WAS USED 
PB 4.800 

4 8 KM THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE I1 RAINFALL 
4 9 PC -000 .002 ,005 .008 .011 0 1  .017 ,020 .023 ,026 
5 0 PC ,029 .032 .035 ,038 ,041 .044 ,048 ,052 ,056 ,060 
5 1 PC ,064 .OK8 ,072 ,076 ,080 ,085 -090 ,095 .LOO ,105 
52 PC .I10 ,115 .I20 ,126 ,135 ,142 -150 ,158 ,166 .I75 
53 PC .I84 ,195 .208 ,224 .243 ,266 ,318 ,479 .678 .716 - - 

HEC-1 INPUT PAGE 2 

LINE 

5 4 
5 5 



PC .915 ,919 .923 .927 ,931 ,935 .939 
PC ,954 ,957 ,960 .963 .966 .969 .972 
PC ,984 .987 ,990 ,993 ,996 .999 1.000 
IX; .15 .25 9.70 .05 17.00 
UI 226. 812. 1543. 2048. 2113. 1686. 1158. 
01 256. 168. 128. 55. 55. 55. 55. 
UI 0. 0. 0. 0. 0. 0. 0. 

DDM *****  Preserved *.". 

KK RO-1 
KM ROUTE R-1 THROUGH R-2 
RM 4 .3 . 3  . DDM *.... Updated .*... 
KK R2 
KM BASIN RZ 
KM THE FOLLOWING PRRAHETERS WERE PROVIDED FOR THIS BASIN 
KM L= 3.4 Lca= 1.5 S= 327.4 Kn= .025 LAG= 
KM PHOENIX MOLiNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 1.98 
LG .15 .29 8.40 .07 14.00 
UI 304. 1191. 2106. 3147. 2080. 1599. 1264. 
UI 373. 299. 231. 149. 149. 63. 58. 
UI 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 

+ DDM .*"" Preserved ....* 
KK CO-1 
KN COMBINE RUNOFF FROM SUBBASINS R-1 AND R-2 
HC 2 3.54 

DDM **"* Preserved *"** 

KK RO-2 
KM ROUTE R-1 AND R-2 THROUGH R-3 
RM 5 .4 .3 
DDM ..'.* Updated ".'. 

. . 
KM BASIN R3 
I(M THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 3.5 Lca= 2.1 S= 365.7 Kn= ,030 LAG= 
KM PHOENIX MOVNTAIN S-GRAPH WAS USED FOR THIS BASIN 

DDM "*.' Preserved '*.+* 
HEC-1 INPVI PAGE 3 

. .  .10 LINE ID . . . . . . .  1.......2.......3.......4.......5.......6... . . .  7 

9 5 KM COMBINE RUNOFF FROM R-1, R-2. AND R-3 
96 KO 1 
9 7 HC 2 5.13 
3 8 ZZ 

1"".*--".*.........*......*............ .*.*.**....*........*.*..*.......~..... 
FLOOD HYDROGRAPH PACKAGE (HEC-1) U.S. ARMY CORPS OF ENGINEERS 

HYDROLCGIC ENGINEERING CENTER 

609 SECOND STREET 

DAVIS. CALIFORNIA 95616 

(916) 551-1748 

MAY 1991 

VERSION 4.0.1E 

Lahey F77L-EM132 version 5.01 . 
Dodson & Associates, Inc. 

RUN DATE 05/01/96 TIME 13:40:45 * 

**.*.***...*....**.*....***.......**...+* 
..***..**..**....****..~....**.*..*.*** 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

FILE: RC-24 

HYDROLWYFOR: 100-YFAR24HOVREVENT 

PURPOSE OF STUDY: DELINEATION OF THE 100-YERR FLOODPLAIN OF 
RODGER CREEK ABOVE CONFLUENCE WITH SKUNK CREEK 

NETHODS OF STUDY: HEC-1 DIMENSIONLESS SCS HYDROGWLPH 5 MIN. INTERVALS 
PRECIPITATION- SCS TYPE I1 STORM BY 15 WIN. INCREMENTS 

-AREAL REDUCTION NOT USED < 10 SQ. MI. 
EXCESS PRECIPITATION- INITIAL ANTI UNIFORM LOSS RATES 

h PERCENT IMPERVIOUS 
STREAM ROUTING- MUSKINGUM METHOD 

WATERSHED NAME: RODCIER CREEK 

CONTRACT NUMBER: FCD 89-15 

COMPUTED BY: BAKER ENGINEERS DATE:12/09/89 
COMP : CKD : 



Revision by: Hasan Mushtaq. Flood Control District 
January 24, 1996. 

(1) A reduction factor of 1.00 was used to be consistent with 
the orevious studv. 

(21 ~reei-M@t infi1t;ation method was used for soil loss. 
(3) Valley S-graph was used to derive the unit hydrograph. 
(41 L, Lca. S, were measured from the work map. 
(51 Roughness value for the subbasins are assumed constant 

at 0.030. These may be changed as needed. 

DDM MCUHPZ 

37 I0 OUTPUT CONTROL VARIABLZS 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
Q S m  0. HYDRMjRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE -- - -  

ITIME 0000 STARTING TIME 
NQ 300 NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 2 0 ENDING DATE 
NDTIME 0055 ENDING TIME 
ICENT 19 Ct3lVR.Y MARK 

COMPUTATION INTERVAL 0.08 HOURS 
TOTAL TIME BASE 24.92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE RREA ACRES 
TEMPERATLIRE DEGREES FAHRENHEIT 

BASIN R1 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 2.9 Lca= 1.1 S= 112.2 Kn= ,025 LAG= 23.3 
DESERT/RANGEW S-GRAPH WAS USED FOR THE BASIN 
RAINFALL DEPTH OF 4.80 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 
AN AREAL REDUCTION COEFFICIENT OF 1.000 WAS USED 
THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE I1 RAINfALL 

44 IN TIME DATA FOR INPUT TIME SERIES 
JXMIN 15 TIME INTERVAL IN MINVTES 
JXDATE 1 0 STARTING DATE 
JXTIME 0 STARTING TIME 

SUBBASIN RUNOFF DATA 

43 BA SUBBASIN CHRRACTERISTICS 
TAREA 1.56 SUBBASIN AREA 

PRECIPITATION DATA 

SMRM 4 . 8 0  BASIN MTAL PRECIPITATION 

INCR-AL PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0 .oo 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00. 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.05 0.05 
0.05 0.07 0.07 0.07 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 .oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0 .oo 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

59 LG GREEN AND AMPT LOSS RATE 
STRTL 0.15 STARTING LOSS 

DTK 0.25 MOISTURE DEFICIT 
PSIF 9.70 WETTING FRONT SUCTION 



XKSAT 0 . 0 5  HYDRAULIC CONDUCTIVITY 
RTIMP 17 .OO PERCENT IMPERVIOUS AREA 

59 UI Xtim UNITGRAPH. 17 ORDINATES. VOLUME = 1 .00  
226 .0  812 .0  1543.0 2048 .0  2113.0 1686.0 1158 .0  801 .0  5 4 2 . 0  382.0 
256 .0  1 6 8 . 0  128 .0  55.0 55 .0  5 5 . 0  5 5 . 0  ... 

HYDROGRAPH AT STATION R1 

TOTAL RAINFALL = 4 . 8 0 ,  TOTAL LOSS = 1 . 9 6 ,  TOTAL EXCESS = 2.84 

PW( FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ ICFSI IHRI 
(CFSI 

+ 2796 .  1 2 . 1 7  437 .  1 1 9 .  115 .  115.  
(INCHES) 2.605 2 .843  2 .844  2.844 
(AC-FTI 217.  237 .  237.  237. 

NMULATIVE AREA = 1 . 5 6  SQ MI 

.............. 
63 KK * RO-1 . .............. 

ROUTE R-1 THROVGH R-2 

HYDROGRAPH ROUTING DATA 

65 RM MUSKINGUM ROUTING 
NSTPS 4  NUMBER OF SUBREACHES 
AMSKK 0.30MLTSKINGUMK 

X 0 .30  MUSKINGUM X 

HYDROGRAPH AT STATION RO-1 

PEAK FLOW TIME MAXIMVM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

+ ICFSI (HRI 
lCFSl 

+ 2639 .  12 .42  437.  1 1 9 .  115 .  115.  
(INCHES) 2 .605  2 .843  2 .844  2 .844  
IAC-FTI 217.  237.  237 .  237 .  

CUMVLATIVE AREA = 1 . 5 6  SQ MI 

.............. 
66KK . R2 * 

**.*.***..*.** 
BASIN R2 - - - ~  - 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 3 .4  Lca= 1 . 5  S= 327.4 Kn= .025 LAG= 22 .0  
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

SUBBASIN RUNOFF DATA 

7 1  BA SUBBASIN CHARACTERISTICS 
T- 1 . 9 8  SUBBASIN AREA 

PRECIPITATION DATA 

STORM 4.80 BASIN MTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
0 . 0 0  0 . 0 0  0 . 0 0  0 .00  0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 .00  0.00 
0.00 0.00 0 .00  0 .00  0 . 0 0  0 .00  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
0 . 0 0  0 . 0 0  0 .00  0.00 0 . 0 0  0 . 0 0  0 .00  0 . 0 0  0 . 0 0  0 . 0 0  
0 . 0 0  0.00 0 .00  0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 .00  
0 . 0 0  0.00 0 . 0 0  0 .00  0 .00  0 .00  0 . 0 0  0 . 0 0  0.00 0.00 
0 . 0 0  0.00 0.00 0.00 0 . 0 0  0 . 0 0  0 .00  0 . 0 0  0.00 0 .00  
0 . 0 0  0 .00  0 . 0 0  0.00 0 .00  0.00 0 .00  0 . 0 0  0.00 0 . 0 0  
0 .00  0 .00  0 . 0 0  0 . 0 0  0.00 0 .00  0 .00  0 . 0 0  0 .00  0 .00  
0 . 0 0  0 .00  0 . 0 0  0.00 0 .00  0 . 0 0  0 . 0 0  0 .00  0 .00  0 . 0 0  
0 . 0 0  0 . 0 0  0 . 0 0  0.00 0 .00  0.00 0 . 0 0  0 . 0 0  0 .00  0 . 0 0  
0 .00  0 . 0 0  0.00 0 . 0 0  0 .00  0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
0 .00  0 . 0 0  0 . 0 0  0 . 0 0  0.00 0 . 0 0  0 . 0 0  0 .00  0 .00  0 . 0 0  
0 . 0 0  0 .00  0 . 0 0  0 . 0 0  0 . 0 0  0.00 0 . 0 1  0 . 0 1  0 . 0 1  0 . 0 1  
0 . 0 1  0 . 0 1  0 . 0 1  0 . 0 1  0 . 0 1  0.02 0 .02  0 .02  0 . 0 5  0 . 0 5  
0 . 0 5  0 . 0 7  0 .07  0.07 0 . 0 1  0 . 0 1  0 . 0 1  0 . 0 1  0 . 0 1  0 . 0 1  
0 . 0 1  0 . 0 1  0 . 0 1  0 .01  0 . 0 1  0 . 0 1  0 . 0 0  0 . 0 0  0 . 0 0  0 .00  
0 . 0 0  0 .00  0 .00  0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 .00  
0 .00  0 . 0 0  0 . 0 0  0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
0 .00  0 .00  0 .00  0 .00  0.00 . 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  





CUMULATIVE AREA = 3.54 SQ HI 

... ... ... .** ..* ..* ... .-* ... ... ... f.. f.. .-. .*. ..f I.. f f f  *.* ..f .*. ... ... ... ..* f.. ... f.. ... ... * * *  .*. 
.** 

.**.**........ 
BASIN R3 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 3.5 Lca- 2.1 S= 365.7 Kn= ,030 LAG= 29.9 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

SUBBASIN RUNOFF DATA 

88 BA SUBBASIN CHARACTERISTICS 
TARFA 1.59 SUBBASIN RREA 

PRECIPITATION 

INCREMENTAL 
0.00 
0.00 

DATA 

4.80 BASIN TOTAL PRECIPITATION 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

GREEN AND RMPT LOSS RATE 
STRTL 0.10 STARTING LOSS 
DTH 0.35 MOISTWRE DEFICIT 
PSIF 7 .OO WETTING FRONT SUCTION 
XKSAT 0.13 HYDRAULIC CONDUCTIVITY 
RTIMP 25.00 PERCENT IMPERVIOUS AREA 

INPUT UNITGRAPH. 27 ORDINATES, VOLUME = 1.00 
179.0 414.0 909.0 1272.0 1709.0 1694.0 1105.0 936.0 789.0 649.0 
496.0 423.0 349.0 262.0 215.0 187.0 137.0 119.0 88.0 88.0 

HYDROGRAPH AT STATION R3 

PEAK FLOW TIME 

+ (CFSI (HRI 

MAXIMlJM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

CTMUL&TIVE AREA = 1.59 SQ HI 

f.. .*. f * .  * f l  f f *  *.* ..* f * .  ... .. f .*. . f *  ... *.. .** f.. .** ..* .*. *.I t.. .*. 1*1  ..* .f. ... ... .** f.. ... **. ..* . . 
...~*.*.*****. 

94KK * CO-2 . 
..***...*.*..* 

COMBINE RUNOFF FROM R-1, R-2, AND R-3 

96 KO OUTPUT CONTROL VARIRBLES 
I P W  1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 



97 HC HYDROGPAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRXPHS TO COMBINE 

HYDROGRAPH AT STATION CO-2 
SVM OF 2 HYDRDGRAPHS 

........*.....*........****..******..*.**....~..* 

DA MON IIRMN ORD FLOW DA MON HRMN 

1 0000 1 0. 1 0615 

ORD FLOW DA MON HRMN ORD FLOW ' DA HON HRMN ORD FLOW 

PE?3 F D N  TIME MAXIMUM AVERAGE FLOW 
6 -HR 24-HR 72-HR 24.92-HR 

* (CFSI IHRI 
(CFSI 

CUMUIATIVE AREA = 5.13 SQ MI 



OPERATION 

HYDROGRAPH AT 

ROUTU) TO 

HYDRERAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

STATION 

R1 

RO-1 

R2 

CO-1 

RO-2 

R3 

CO-2 

PEAK 
FLOW 

2796. 

2639. 

3330. 

5174. 

4892. 

2213. 

6128. 

RUNOFF SLMK4RY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS. AREA IN SQUARE MILES 

TIME OF 
PEAK 

12.17 

12.42 

12.17 

12.25 

12.67 

12.25 

12.58 

AVERAGE FLOW FOR K4XIKUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

437. 119. 115 

437. 119. 115. 

511. 138. 133. 

948. 257. 248. 

948. 257. 248. 

384. 111. 107. 

1332. 368. 355. 

BASIN HAXIENM 
AREA -AGE 

* * *  NORMAL END OF HEC-1 ..' 
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Skunk Creek 
Flood Frequency Analysis 

SKUNK CREEK FLOOD-FREQUENCY ANALYSIS 

Description Skunk Creek Near Phoenix, AZ - USGS NO. 09513860 
Gauging Station Records for period 1960-1994 

Location: Lat 33A43'50". Long 112%7'09" in SE 114 Sec.35, T.5 N.,R2E.. Maricopa County 
Located on Ule right bank dike of Skunk Creek floodcontrol channel, 300 ft east of 
Interstate 17.3 miles north of Adobe 
Prior to December 29.1984, the gauge was located 300 feet downstream. 

Com~arison of Results 
Discharge (cfs) 

Return period (years) 2 5 10 25 5 0 '  . 100 
Probabilitv Function 0.00 0.84 1.28 1.75 2.05 2.33 
published Flood Frequency Analysis 
Current Flood Frequency Analysis 
USGS Regression Curves 
ADWR Regression Curves 

Skunk Creek Flood-Freauenq Analvsis 
Gauge at Skunk Creek and Interstate 17 

2 5 10 25 50 
Return Penod (Years) 
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Skunk Creek 
Flood Frequency Analysis 

Period of Record 1960-1994 
N = 35 Years 
Water Q Rank LoglOQ - - 
Year (cfs) (m) (X) (X-VA2 (X-X)A3 (lOOmln+l) 

- - 

TOTAL 97.0326 12.0090 -1.6367 
Note: Years 1961,1969,1976 and 1994 deleted from analysis due to no flow record. 

- 
X= 3.1301 (N=31) 
S =  0.632694 
G =  -0.230265 
Perform test for high and low outliers due to large negative skew and in particular the 1976 and 1977 discharges 
XH=X+KNS 
For a sample size of 35, the value of KN = 2.628 
XH = 4.792804 
XL = X -  KNS 
XL = 1.467366 
Conclusion: Eliminate the low 1976 value from consideration. 
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Skunk Creek 
Flood Frequency Analysis 

Qo Published Q' 
57 
202 
656 
1,427 967 
3.010 
4,6433 3,570 
8,388 6,910 
15.345 13,700 
22,390 21.200 
31,195 31,000 
59,631 

Since there is a truncated record for the period due to no flow records, the procedure described in 
Appendix 5 of :'Guidelines ForDetemining Flood Flow Fr9quenc.f is apptii. 
* Published in USGS Summary for period 1960-1989 

- 
Estimated Probability that annual peak will exceed the truncation level, P = Nfn 

- Cornouted V a l u ~  published Values* 
P =  0.8857 (31135) 

P0.5 = 1,110 cfs 967 cfs 

PO.l = 7.775 ds 6,910 cfs 

PO.01 = 29,888 cfs 
Svnthedc Values 
Gs = -0.34 
Ss = 0.71 
Xs = 3.01 
A =  -0.36 
B= 1.03 
MSEG = 0.14 
Gw = -0.27 0.00 

31,000 cfs 

Conditional Conditional Conditional 
Adjusted P Adj.Log10 Pdiusted Q 

0.8680 

Revised 
Qo published Q' 

28 
120 
455 

1.090 967 
2,507 
4,069 3.570 
7,776 6.91 0 
15,050 13.700 
22,683 21.200 
32,455 31,000 
64.992 
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Skunk Creek 
Flood Frequency Analysis 

Skunk Creek Flood-Frequency Analysis 

- 
C - 
5 
C 

n - 
0 

I 

1 - 
2 10 100 500 

Return Period (Years) 
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Skunk Creek 
Flood Frequency Analysis 

Period of Record 1960-1989 
N = 30 
Water Q Rank LoglOQ - - 
Year (ds) (m) (x) (X-QA2 (X-QA3 (lOOmln+l) 

1964 11500 I 4.0607 1.0118 1.0178 3 
1970 9650 2 3.9845 0.8644 0.8037 6 
1960 9400 3 3.9731 0.8433 0.7745 10 
1983 61 70 4 3.7903 0.5409 0.3979 13 
1968 ,5900 5 3.7709 0.5127 0.3671 16 
1971 4770 6 3.6785 0.3890 0.2426 19 
1973 4700 7 3.6721 0.3811 0.2352 23 
1978 3590 8 3.5551 0.2503 0.1252 26 
1987 3440 9 3.5366 0.2321 0.1118 29 
1972 2380 10 3.3766 0.1035 0.0333 32 
1988 2250 11 3.3522 0.0884 0.0263 35 
1985 1320 12 3.1206 0.0043 0.0003 39 
1980 1210 13 3.0828 0.0008 0.0000 42 
1967 950 14 2.9777 0.0059 -0.0005 45 
1986 906 15 2.9571 0.0095 -0.0009 48 
1966 700 16 2.8451 0.0440 -0.0092 52 
1979 600 17 2.7782 0.0765 -0.0212 55 
1984 565 18 2.7520 0.0917 -0.0277 58 
1963 480 19 2.6812 0.1395 -0.0521 61 
1965 400 20 2.6021 0.2050 -0.0928 65 
1981 31 1 21 2.4928 0.3159 -0.1775 68 
1974 300 22 2.4771 0.3337 -0.1 928 71 
1982 281 23 2.4487 0.3673 -0.2226 74 
1975 240 24 2.3802 0.4551 -0.3070 77 
1962 175 25 2.2430 0.6590 -0.5349 81 
1989 I l l  26 2.0453 1.0190 -1.0287 84 
1 97-7 70 27 1.8451 1.4634 -1 . n o 3  87 

TOTAL 82.4796 10.4083 -0.3026 . . 

Note: Years 1961, 1969, and 1976 deleted from analysis due to no or low flow record. 
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Skunk Creek 
Flood Frequency Analysis 

Qo Published Of 
55 
174 
533 

1.148 967 
2,456 
3.879 3,570 
7,280 6,910 
14.175 13,700 
21,740 21.200 
31,882 31,000 
68,837 

Since there is a truncated record for the period due to no flow records, the procedure described in 
Appendix 5 of :"Guidelines For Determining FIood Flow Frequenc)r is applied. 

Published in USGS Summary for period 1960-1989 
- 

Estimated Probability that annual peak will exceed the truncation level. P = N/n 

- Com~uted Values Published Values* 
P =  0.9000 (27L30) 

PO.1 = 6.788 cfs 6,910 ds 

PO.01 = 
Svnthetic Values 
Gs = 
Ss = 
Xs= 
A =  
B =  
MSEG = 
Gw = 

30,554 cfs 31,000 cfs 

Conditional Condifional Conditional 
Adiusfed P Ad!. LoufOQ Adiusted Q 

0.8820 
0.81 00 
0.6300 2.5378 345 
0.4500 2.9675 928 
0.2700 3.3353 2,164 
0.1800 3.5446 3,504 
0.0900 3.831 8 6,788 
0.0360 4.1301 13,492 
0.01 80 4.3166 20,731 
0.0090 4.4851 30,554 
0.0018 4.8285 67,380 

Revised 
Q(cfsl Pub/ished Q* 

30 
114 
399 
926 967 

2.1 10 
3,438 3,570 
6,688 6,910 
13,397 13.700 
20,815 21,200 
30,772 31,000 
66.851 
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Skunk Creek 
Flood Frequency Analysis 

Reaional Rearession Eauations - USGS Roeske Method 

The following estimates are in accordance with the report entitled 'Methods for Estimating the Magnitude and Frequency 
of Floods In Arizona.' developed by RH. Roeske at the U.S.G.S. 

From Figure1 , the Skunk Creek Watershed lies within the Central Mountain Area 

Q2 = 5.66 AA.673 EA-0.605 p"1.03 
Q5 = 31.6 AA0.650 EA5.868 pA0.987 
QIO = 74.7 a"0.638 EEL-1 -00 p" 0.971 
025 = 186 AA0.626 EA-1 .I4 pW.933 
Q50 = 329 AA0.617 EA-1 -22 p"G0.915 
Ql00 = 553 AA0.610 EA-1.3 pA0.915 
(2500 = 1,530 AA0.595 EEL-1 .45 p'W.886 

TOTAL OF ALL SUB-BASINS (A) 
AVERAGE WATERSHED ELEVATION (E) 
AVERAGE ANNUAL PRECIPITATION (p) 

64.028 Square Miles 
2.21 feetxl000 

14 inches 

Q2 = 873 cfs 
Q5 = 3.211 cfs 
QIO = 6,236 cfs 
Q25 = 12.313 cfs 
Q50 = 19,129 cfs 
Q100 = 27,953 cfs 
Q500 = 59,773 cfs 

Reaional Rearesslon Eauations - ADWR Method 

The following estimates are based upon procedures established in the ADWR Draft publication entitled 
State Standard for Estimating Peak Discharges on Ungaged Rural Watersheds' 

According to Figure I the Skunk Creek watershed lies within Region 12 
TOTAL OF ALL SUB-BASINS (A) 64 Square Miles 
AVERAGE WATERSHED EWATION (E) 2.21 feeblO00 
AVERAGE ANNUAL PRECIPUATION (p) 14 inches 

Q2 = 41.1AAO-629 
Q5 = 238 AA0.687 EA-0.358 
Q10 = 479 AA0.661 EA-0.398 
Q25 = 942 AA0.63 EA-0.383 
Q50 = lO"(7.36-4.17 AA-0.08) EA-0.440 
QIOO = lO"(6.553.17 AA-O.l 1) E-"0.454 

Q2 = 562 cfs 
Q5 = 3,122 d s  
QIO = 5,464 ds 
Q25 = 9,559 cfs 
Q50 = 16,560 cfs 
Q100 = 24,423 cfs 
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Skunk Creek 
Flood Frequency Analysis 

Summary of Drainaae Sub-Basins 
Sub-basin Drainage Sub-basin Drainage Sub-basin Drainage Sub-basin Drainage 

Name Area(miA2) Name Area(miA2) Name Area(miA2) Name Area(miA2) 
S-1 2.08 U-1 2.53 GI 1.26 R-1 1.56 
S-2 1.174 U-2 1.596 G 2  2.15 R-2 1.98 
$3 1.03 U-3 0.843 G3  1.25 R-3 1.59 
S-4 0.97 U 4  2.795 C 4  2.55 
S-5 1.85 U-5 3.251 G 5  3.38 
S-6 0.936 U-6 0.704 C-6 2.25 
S-7 0.681 U-7 1.467 G 7  1.18 
S-8 1.121 C-8 1.42 
S-9 1.021 ' C-9 0.53 
S-1 0 1.801 
S-11 0.92 
S-12 0.91 
S-13 1.271 
S-14 0.833 
S-15 0.987 
S-16 1.318 
S-17 1.033 
S-18 1.713 
S-1 9 0.772 
S-20 1.273 
S-21 2.221 
S-22 1.467 
S-23 1.72 
5-24 0.64 

TOTALS 29.742 13.186 15.97 5.1 3 

Averaoe Basin Elevation Estimation 

Union Hills Rodger Cline U. Skunk &Skunk 
NodePt Node P& Node P& Node& NodePf, 

2206 2447 2570 1920 201 8 
2410 2600 2447 1967 1856 
1899 2550 2206 2040 1868 
1650 21 39 2210 2940 1786 
1546 1994 2227 2242 1812 
1581 1920 2410 2083 1821 
1573 2600 21 80 1729 
1620 2810 2298 1927 
1681 3160 228 1 1812 
1740 2576 2160 1629 
1970 2639 2218 1586 
1731 2670 2360 1495 
1646 3040 247 1 
1633 3080 3709 
1710 4540 2680 
1790 2380 

2309 
2702 
2560 

Average 1774 2275 2746 2371 1778 

Average of All Watersheds 2207 feet 
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MONTGOMERY WATSON 



SCHEMATIC DIAGRAM OF SKUNK CREEK WATERSHED HEC-1 MODEL 
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-1. ........... 
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Appendix E 



Skunk Creek Floodplain Delineation Study - Hydrology Report Addendum 

3 . 0  INTRODUCTION 

Montgomery Watson as prime contractor, in association with Hoskin Engineering Consultants, was 
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) Aqueduct 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 Addendum 

A Hydrology Report has been previously submitted to, and accepted by, the District in support of 
proposed peak discharges to be used for the study reach. This addendum is submitted to address 
changes in the hydrology that have resulted since that report was completed. Flow changes are the 
result of the detailed hydraulic analysis which has determined that a flow diversion can occur within 
the study reach upstream of the Carefree Highway. 

3.0 .2  Description of Flow Diversion 

During the course of hydraulic modeling, it was discovered that a portion of the flow, from the 100- 
year flow event within the Skunk Creek, has the potential to diverge into the right overbank from 
Cross Section 17.48 downstream to the Carefree Highway (Cross Section 16.87). An island would 
be formed by the resulting flow split between the main channel flow and the right overbank. At the 
Carefree Highway, flow within the right overbank would remain separated from the main channel 
flow, and would either pass underneath the highway through a triple barrel 42-inch corrugated metal 
pipe (CMP) or weir over the highway embankment. After flowing over the highway, any flow within 
the right overbank would be unable to rejoin the main channel and would be lost from the Skunk 
Creek. 

3 .0 .3  Methodology 

The HEC-2 Water Surface Profile model, version 4.6.0 (February 1991) was used to model the 
floodplain hydraulics for the Skunk Creek. After performing initial model runs, it became apparent 
that an island, commencing at the Carefree Highway (Cross Section 16.87) and extending upstream to 
Cross Section 17.30, would be formed by the 100-year peak discharge of 27,300 cfs. A split flow 
analysis was performed to determine the discharge within the right overbank. The Carefree Highway 
cross section (i-e., 16.87) was used as a starting point for the right overbank flow model. The main 
channel model and the right overbank models were separated by encroachment records placed at, or 
near, the physical high point of flow separation. The discharges in both models were then adjusted so 
as to compute an equal water surface elevation at the point of flow divergence (Cross Sections 17.30 
and 17.48). 

A balanced water surface was achieved at both cross sections using a flow split of 23,600 cfs in the 
main channel and 3,600 cfs in the right overbank. By applying this approach, the water surface 
elevations within the main channel and the right overbank differ by up to one foot through the reach. 
At the Carefree Highway the water surface elevation computed for the right overbank is approximately 
0.5 feet below that of the main channel. The water surface elevations thus computed would not be 
sufficient high to cause the flows to recombine. Flow within the right overbank would cross Carefree 
Highway through a triple barrel 42-inch CMP, and also by weir flow over the highway. After 
crossing the highway, flow would continue within a watercourse that is unconnected to the Skunk 
Creek main channel and the flow would thus be lost from the Carefree Highway downstream to the 
CAP overchutes, which form the lower limit of this study. 

Hydrology proposed for this study of the Skunk Creek was prepared using the HEC-1 Flood 
Hydrograph Package program, version 4.0.1 (May 1991), as explained in detail in the "Skunk Creek 
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Skunk Creek Floodplain Delineation Study - Hydrology Report Addendum 

Floodplain Delineation Study Hydrology Report". In order to assess the impact of the flow diversion 
on the lower reaches of the Skunk Creek, the originally proposed HEC-1 model was modified to 
include the 3,600 cfs diversion out of the watershed at the Carefree Highway. No change in 
discharges result upstream of Cross Section 17.48. A comparison of the resulting discharges, as taken 
from the HEC-1 output summary, are as follows: 

3.0.4 Conclusions 

Location 

Sta. 17.48 - 3,590 feet 
upstream of Carefree 
Highway 

Sta. 17.30 - 2,270 feet 
upstream of Carefree 
Highway 

Upstream of Union Hills 
watershed 

Upstream of CAP canal 

Upstream of Interstate 17 

The revised discharges proposed for the Skunk Creek Floodplain Delineation Study project area are as 
follows, with italicized flows representing those that are changed as a result of the analysis described 
in this Addendum. 

Upstream Study Limit 
At New River Road 
Upstream of Cline Creek 
Upstream of Rodger Creek 
Downstream of Rodger Creek to Sta. 17.48 
Downstream of Sta. 17.48 
Flow Diversion at Sta. 17.30 
At Carefree Highway 
At CAP Aqueduct 

HEC-1 
Concentration 

Point 

S22C 

S22C downstream 

S23C 

CAP 

S24C 

4,900 cfs 
7,800 cfs 

1 1,800 cfs 
24,400 cfs 
27,300 cfs 
23,600 cfs 
3,600 cfs 

23,600 cfs 
23,300 cfs 

Adoption of the discharges proposed above will result in a discharge within the lower reaches of the 
Skunk Creek which is significantly lower than the FEMA regulatory discharge of 35,000 cfs. 
Reasons for adoption of the lower discharges have been previously discussed in the Skunk Creek 
Floodplain Delineation Hydrology Report. Any differences between the discharges proposed above 
and the flood-frequency analysis results for the 100-year peak discharge can be expected to be 
accentuated since the 3,600 cfs diversion will not occur during more frequent flood events. A change 
in the skew coefficient for the flood-frequency analysis should thus be anticipated. 

Previously 
Proposed Discharge 

(cfs) 

27,283 

27,283 

26,5 13 

26,747 

26,544 
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Current Proposed 
Discharge 

(cfs) 

27,283 

23,636 

23,026 

23,342 

23,166 




