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1.0 SYNOPSIS

Kaminski-Hubbard Engineering, Inc. (KHE) was retained by Hook Engineering, Inc. to prepare an

existing condition hydrologic analysis of the Doubletree Ranch Road Regional Drainage Study Area

contributing to Indian Bend Wash east of the Phoenix Mountain Preserves, north of Mummy Mountain

and south of Mountain View Road. This watershed drains approximately 4 square miles of natural

desert, mountainous desert and residential developments which flows directly into Indian Bend Wash.

The study area is located in the City of Phoenix and the Town of Paradise Valley as shown on the

Vicinity Map (See Figure 1).

In general, the boundary between the City of Phoenix and Town of Paradise Valley within the study

area is Tatum Boulevard. A large percentage of storm runoff originates in the steep mountains west

of Tatum Boulevard and drains northeasterly through residential streets and subdivision drainageways

to the Indian Bend Wash. Historically, flows emanating from the mountains had traveled overland
-f->-;" "' :
thougfinumerous small washes to the Indian Bend Wash. Developments have altered many of t~ese

.----_.._----- "..

flow paths due to parcel subdivision, landscaping and block wall construction. As a result, many

homes experience flooding during frequent rainfall events and standing water in streets isolates the

community.

This report presents the existing condition hydrologic analysis developed for the watershed. The HEC­

1 computer model was used to compute the 2-, 10-, 50- and lOO-year peak discharges for both the 6­

hour and 24-hour duration storm events. Although the 24-hour duration storm produces a slightly

higher runoff volume than the 6-hour duration storm, the peak discharges were found to be almost

equal. Therefore, to be consistent with an earlier hydrology study performed in the area by the Flood

Control District of Maricopa County (FCDMC), the flows from a 6-hour duration storm should be

considered for any future design purposes (Ref. 9). Table 1 summarizes the computed peak discharges

for existing conditions resulting from a 6-hour duration storm at specific locations within the

watershed.
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FIGURE 1 - VICINITY MAP
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TABLE 1

Existing 6-Hour Peak Discharges (cfs)

- 1{E:C4 ••••· ••I••••••••••••~i~~ •••••••••••••• •••••••••••••~PQ¥· •••••••• ?~~t· ..... ••••.•~~~~ .••••••.•.•..•,)nD~·) ""'U'.",.

Berneil Dr. & Tatum Blvd. HC145 24 87 165 199

Channel at west property line of
170S 33 101 194 234Doubletree Canyon Subdivision

Doubletree Canyon subdivision channel HC205 86 260 505 615at Horseshoe Rd.

Doubletree Ranch Rd. & Tatum Blvd. HC211 96 299 577 701

Tatum Blvd. & Mohave PI. 290S 16 54 100 120

Tatum Blvd. south of Foothill Dr. 310S 43 126 241 293

Desert Park Ln. east of Tatum Blvd. HC335 69 218 364 425

Paradise Canyon east of Las Brisas 340S 17 51 85 99
Ln.

Roadrunner Rd. west of 54th St. 350S 23 61 98 114

Desert Jewel Dr. east of Arroyo Dr. HC365 161 517 967 1159

54th St. & Desert Jewel Dr. 370S 31 93 162 192

Cherokee Wash east of 51st St. HC385 214 691 1307 1574

Cherokee Wash and 54th St. HC395 217 713 1355 1634

Cherokee Wash at Indian Bend Wash HC435 219 775 1490 1790
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2.0 INTRODUCTION

A hydrologic analysis of the Doubletree Ranch Road watershed for existing conditions was prepared

by Kaminski-Hubbard Engineering, Inc. (KHE) for Hook Engineering, Inc. This watershed is

bounded to the west by the Phoenix Mountains Preserve, to the north by Mountain View Road, to the

east by the Indian Bend Wash and to the south by Mummy Mountain.

This watershed includes three major concentration points where stormwater runoff enters Indian Bend

Wash. This study has evaluated drainage characteristics associated with Tatum Boulevard, Doubletree

Ranch Road and Cherokee Wash.

The study area was divided into sub-basins and is composed of natural desert mountains and urban

residential development. This watershed is unique in its topography with shallow concentrated flows

originating in the upper mountain slopes draining northeasterly into sheet flows through the residential

developments. Intense rainfall produces flooding within the residential areas approaching the In~ian

Bend Wash with standing water in streets preventing travel within the community.

This report presents the existing hydrologic analysis for the watershed contributing to Indian Bend

Wash from the Phoenix Mountains Preserve and Mummy Mountain. The hydrology was developed

using the FCDMC's design criteria (Ref. 7 and 8) and documents the assumptions and methodologies

used in development of the hydrologic analysis.
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3.0 STUDY PARAMETERS

3.1 Study Area

The watershed area is located northeasterly of the Phoenix Mountains Preserve and Mummy Mountain

in the City of Phoenix and Town of Paradise Valley as shown on Hgure 1. The watershed area is

approximately 4 square miles in size and ultimately drains directly into a 1tA mile reach of Indian

Bend Wash. The area is bounded by Mountain View Road to the north, Indian Bend Wash to the east,

Mummy Mountain to the sQuth, and the Phoenix Mountain Preserve to the west. Significant features

which affect drainage patterns in the area are residential developments, Tatum Boulevard, Doubletree

Ranch Road and Cherokee Wash.

3.2 Survey and Mapping

The available mapping utilized in this study are as follows:

1. FCDMC Mapping: The Doubletree Ranch Road watershed was delineated based on
topographic mapping prepared by McLain Harbers Company, Inc. at a scale of 1 inch = 200
feet with 2 foot contour intervals. These maps were flown on June 22, 1994. These maps
were also used to establish flow patterns and slopes. A small portion of the west boundary of
the watershed was delineated based on topographic mapping prepared for the Arizona Canal
Diversion Channel Area Drainage Master Study.

2. USGS Quadrangle Maps: Paradise Valley, Arizona, 7.5 minute series. The horizontal scale
is 1 inch = 2000 feet. The contour interval is 20 feet. These maps were photo revised in
1982.

3. As-Built Plans: As-built plans for storm drains associated with Tatum Boulevard
improvements (Ref. 11).

4. Field Reconnaissance: Field investigations were undertaken to verify hydrologic information
obtained from topographic mapping. Areas of new development or developments under

. construction were identified.

5. Survey Data: Detailed surveys were conducted along 56th Street in the vicinity of the
Cherokee Wash crossing.
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3.3 Study Criteria

The following criteria and guidelines were set forth by the FCDMC prior to and during the drainage

study:

1. Hydrology calculations will be completed for the 2-, 10-, 50-, and 1oo-year storms.

2. Storm durations of 6- and 24-hours will be evaluated for all four storms.

3. The U.S. Army Corps of Engineers (COE) HEC-l computer program will be used for
hydrograph computations.

4. The Clark Unit Hydrograph method will be utilized.

5. The Green-Ampt Loss Method will be utilized for estimation of precipitation losses.

6. The Maricopa County Unit Hydrograph Procedure 1 (MCUHP1) computer program, as
provided by the FCDMC, will be used to compute times of concentration and storage
coefficients for the Clark Unit Hydrograph Method.

7. Rainfall distributions and depth area relations for the 6-hour storm duration will be based on
NOAA HYDRO-40 (Ref. 17), as presented in the FCDMC's Drainage Design Manual (Ref.
7). This data is included in the MCUHP1 program to develop areal reduction for 'the
watershed.

8. The SCS Type II rainfall distribution will be used forthe 24-hour storm, with corresponding
depth-area ratios based on NOAA HYDRO-40 (Ref. 17). This data is included in the
MCUHPIProgram. .

9. Transmission losses will be estimated based on existing field data or literature. Existing field
data or literature was not available to estimate infiltration losses. Due to this study's detailed
determination for the watershed roughness coefficient (~), the exclusion of transmission losses
has little impact on the flow peaks and volumes.

10. Point precipitation values will be determined from isopluvial maps included in the FCDMC's
Drainage Design Manual (Ref. 7). The option to use twelve precipitation values as input to
the PREFRE computer program will be utilized to develop all rainfall depths.

11. .Areal reduction will be applied to the point precipitation value in the rainfall depth input to
HEC-l data for a 4 square mile watershed.

12. The Normal-Depth option will be used for HEC-1 channel routing operations. Cross-sections
will be representative of average conditions based on mapping and field reconnaissance.

13. Diversion operations in the HEC-1 computer model will be based on Manning's Equation used
to calculate street capacities, a broad crested weir analysis used to calculate overtopping of
roadways at culverts and nomographs used to calculate pipe culvert capacities (Ref. 18).

-6-
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4.0 HYDROLOGY

4.1 General

The existing hydrologic analysis for the Doubletree Ranch Road watershed was prepared for the 2-,

10-, 50-, and 100-year storms. The 6- and 24-hour storm durations were evaluated for all four

storms. The watershed was modeled using the COE HEC-1 computer program. The May, 1991,

large-array version of HEC-1 was used for this study. The large-array version of HEC-1 provides the

capability of using 2,000 hydrograph ordinates rather than the maximum of 300 ordinates available

in the standard version (September, 1990). The Clark Unit Graph, the Green-Ampt Loss Rate, and

the Normal Depth Channel Routing options were used in the HEC-1 computer model. This section

describes the assumptions and methodologies used to develop the HEC-l computer model for existing

conditions within the Doubletree Ranch Road watershed. Summaries of peak discharge values are

presented in Table 15 in Section III of the Appendix. The HEC-l schematic diagram is shown on

Plate 1 in Section VII of the Appendix.

4.2 Previous Hydrologic Investigations

Previous hydrologic investigations of the watershed were reviewed for historical, as well as,

hydrologic information which could be used as part of our analysis for existing conditions. Particular

attention was given to hydrologic modeling techniques, sub-basin delineation, storm frequency and

duration, reach routing methods, location of concentration points, and location of future drainage

structures. A brief summary of previous investigations reviewed for the hydrologic analysis for the

Doubletree Ranch Road watershed are presented below.

Cherokee Wash/Recommended Plan (Ref. 4)

In 1993, the Town of Paradise Valley retained the services of Erie & Associates, Inc. to prepare a

hydrologic analysis for Cherokee Wash. The purpose of this study was to assess peak discharge

values for various storm frequencies along Cherokee Wash in order to develop alternatives for flood

protection and recommend an acceptable alternative to the community. The recommended plan

involved nonstructural solutions for floodplain management with minimal improvements.

-7-
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Laughlin's Tatum Property. Preliminary Drainage Study Report <Ref. 1)

In 1994, Anderson-NeJson prepared a drainage report for development of a 14.3 acre residential

subdivision for O.J. Laughlin Proprietorship. This report assessed the magnitude of off-site storm

water entering the project site for various storm frequencies. In addition, it develops a design for

roadway profiles and culvert drainage structures.

Preliminary Drainage Report. Tatum Boulevard <Ref. III

In 1988, the Town of Paradise Valley retained the services of Johannessen & Girand to prepare a

drainage analysis for the horizontal and vertical realignment of Tatum Boulevard. This study

identified existing drainage paths, computed runoff volumes and provided design features for

maintaining drainage paths after construction.

Report on Hydrology of Tatum Wash (Ref.9)

In 1995, the Flood Control District of Maricopa County prepared a hydrologic analysis for Tatum

Wash. This report estimated peak flows and volumes at Shea Boulevard to determine location and ~ize

of proposed detention basins to reduce flows. This boundary was used as the northwest watershed

delineation for the Doubletree Ranch Road study area.

Final Hydrology Report For Tatum Boulevard. Caida Del Sol to Shea Boulevard. P-886515 (Ref. 12)

In 1993, the City of Phoenix retained the services of Kaminski-Hubbard Engineering, Inc. to prepare

a drainage analysis for upgrading Tatum Boulevard from a four-lane arterial street to a six-lane arterial

street with a raised landscape median. This report estimated peak discharge values concentrating at

Tatum Boulevard and provided a design for drainage structures to convey flows under Tatum

Boulevard for street improvements.

-8-
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4.3 Parameter &timation

4.3.1 Drainage Area Boundaries

Existing Conditions

The sub-basin boundaries were delineated using 1 inch = 200 feet topographic mapping, which

was provided by the District. Particular attention was given to areas of reported flooding. In­

house drainage delineations were also supplemented by as-built drawings and field

reconnaissance. The field reconnaissance included verification of sub-basin boundaries, flow

patterns and split flow locations. Observations were also made to verify flow patterns for the

lower frequency storm events.

4.3.2 Rainfall Parameters

Rainfall Distributions

The rainfall distribution used for the 6-hour storm duration are as documented in the FCDMC's

Drainage Design Manual (Ref. 7) and contained in the MCUHPI Program. The SCS Type II

distribution was used for the 24-hour storm. The rainfall distributions are presented in Tables

7 and 8 in Section I of the Appendix.

Precipitation Data

The point precipitation values used in this analysis were obtained from isopluvial maps for

Maricopa County as published in the FCDMC's Drainage Design Manual (Ref. 7). The option

using twelve precipitation values as input to the PREFRE computer program were used to

develop all rainfall depths. The point precipitation values are presented in Table 5 in Section

I of the Appendix.

Areal Reduction Factors

The point precipitation values used for this study were adjusted to account for the reduction in

precipitation depth over a very large area. Reduction factors for the 6-hour duration storms

were obtained from the FCDMC's Drainage Design Manual (Ref. 7). This information was

also included in the FCDMC's MCUHP 1 Program. The 24-hour storm reduction factors were

obtainedfrom the NOAA Technical Memorandum NWS HYDRO-40 (Ref. 17). These factors

are presented in Table 6 in Section I of the Appendix.

-9-
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4.3.3 Physical Parameters

Loss Rate Estimation

The Green-Ampt loss rate method in HEC-l was used to estimate rainfall losses. This method

involves a two phase process in simulating rainfall losses. The first phase involves no

infiltration of rainfall until the accumulated rainfall equals the initial loss (IA). Recommended

IA values are presented in Table 4.1 in the Drainage Design Manual (Ref. 7). Initial losses

for vacant desert areas were selected as 0.20 inches assuming a mountain land use with

moderate vegetated surface. Initial losses for residential areas were selected as 0.10 inches.

The second phase is the infiltration of rainfall into the soil immediately after IA is completely

satisfied. The three Green-Ampt infiltration parameters as coded in HEC-l are: hydraulic

conductivity at natural saturation (XKSAT); wetting front capillary suction (PSIF); and

volummetric soil moisture deficit at the start of rainfall (DTHETA).

The Green-Ampt parameters were determined using a spreadsheet provided by the FCDMC.

The XKSAT values were determined by the FCDMC for all map units contained in the SCS

Soil Surveys (Ref. 14 and 15) using log averaging of major and minor soil XKSAT values.

These map units along with their corresponding XKSAT and percent rock outcrop values are

presented in lookup tables within the Green-Ampt spreadsheet. The Aguila/Carefree soil

survey for map unit 109 was modified in the lookup table. The percent rock outcrop was

changed from 35 to 65 in order to match the Eastern County soil survey for map unit Ro.

The area of each soil unit within each sub-basin was determined and used as input into the

Green-Ampt Loss Parameter spreadsheet. These area calculations were determined using ARC

INFO GIS. The spreadsheet subsequently computed average sub-basin XKSAT values using

log averaging methods. Next, values for PSIF and each normal DTHETA condition were

interpolated using the computed XKSAT. These tables were contained within the spreadsheet

and were similar to Figure 4.3 (Ref. 7).

-10-
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The Green-Ampt parameters computed above were based strictly on soil characteristics and

adjustments were necessary to account for vegetative cover and land use. Vegetative cover was

assumed to be 35 percent throughout the watershed. These guidelines are presented in the

FCDMC's Drainage Design Manual (Ref. 7) and are incorporated in the Green-Ampt Loss

Parameter spreadsheet. The area of each land use within each sub-basin was also determined

and used as input into the spreadsheet.

The "percent impervious" for each sub-basin was computed as a function of both natural rock

outcrop and land use. The percentage of impervious rock outcrop within each sub-basin was

estimated from soil unit data provided in the SCS Soil Surveys (Ref. 14 and 15). A factor of

0.6 was used to convert the "percentage of rock outcrops" to the "percent impervious" for each

sub-basin.

Next, the impervious areas associated with the various land use categories were determined for

each sub-basin. The City of Phoenix residential development was based on assuming a 25

percent impervious factor, while Town of Paradise Valley residential development was based

on assuming a 15 percent impervious factor. All vacant desert areas were based on assuming

only the rock outcrop areas as impervious.

The total "percent impervious" value for each sub-basin was computed as a summation of the

above two "percent impervious" values. The computation was also incorporated into the

Green-Ampt Loss Parameter spreadsheet. The average Green-Ampt parameters for each sub­

basin are presented in Table 9 in Section II of the Appendix. Soil survey map units are shown

on Plate 3 in Section VII of the Appendix. Land use categories are shown on Plate 2 in

Section VII of the Appendix.

Time of Concentration

The Clark Unit Hydrograph Method requires the estimation of the time of concentration, Teo

The following empirical equation was used to compute the time of concentration as a function

of watershed characteristics (Ref. 7):

-11-
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where

time of concentration, in hours.
length of the flow path for Tc' in miles.
representative watershed resistance coefficient.
watercourse slope, in feet/mile.
the average rainfall excess intensity, during the time Tc' in incheslhour.

The length of flow path for Te and its corresponding slope within each sub-basin were

determined using 1 inch = 200 feet topographic maps. Street flow patterns observed from the

field investigations were also used to determine the flow path for Te considerations. The

MCUHP1 Program, as provided by the FCDMC, was used to calculate the time of

concentration, Te, and storage coefficient, R, for each sub-basin.

The watershed resistance coefficient, Kb, necessary to determine Te was estimated using the

following equation (Ref. 7 and 8):

Kb = m log A +. b

where:

Kb - watershed resistance coefficient.
A = drainage area, in acres.
m&b - parameters dependent on land use and vegetation cover.

The watershed resistance coefficient, Kb, for each sub-basin was weighted to account for

varying roughness conditions associated with mixed land use classifications. The land use

classifications within each sub-basin were categorized into roughness types using the

descriptions presented in Table 5.1 (Ref. 7). All vacant areas of mountainous desert conditions

were placed under the category of maximum roughness (Type D). Paradise Valley residential

areas were labeled as having moderately low roughness (Type B). Phoenix residential areas

were placed under the category of minimal roughness (Type A).

The time of concentration and flow paths are shown on Plates 4 in Section VII of the

Appendix. The hydrologic sub-basin characteristics are summarized in Tables 10 through 14

in Section III of the Appendix.
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4.3.4 Routing Parameters

Channel Routing

The Normal-Depth option of HEC-l was used to route a hydrograph through a downstream

sub-basin. The program uses an eight point cross-section which is representative of the routing

reach. The reach routing length, slope and cross-section information were developed from new

contour mapping. The Manning's roughness coefficients were estimated using observations

made during the field investigation.

The number of computation steps (NSTPS) used in the Normal Depth routing method was

estimated by reach length/average velocity/NMIN where NMIN is the computation interval.

The average velocity for the representative eight point cross-section was estimated using the

Manning's equation for normal depth calculation. The average peak discharge between the

upstream and downstream routing locations was used for the velocity calculations for each

storm frequency.

Representative cross-section work sheets for each routing reach are included in Section IV of

the Appendix. The NSTPS calculations for the various storm frequencies are presented in

Section IV of the Appendix. Channel routing flow paths for existing conditions are presented

on Plate 4 in Section VII of the Appendix..

4.4 Special Considerations

4.4.1 Tatum Boulevard

Numerous dip roadway crossings are located along Tatum Boulevard and have allowed surface

water runoff to flow from the Phoenix Mountains Preserve, northeasterly. This flow crossing

Tatum Boulevard has been both a nuisance to area residents and a hazard to motorists traveling

in both directions. Once surface water runoff crosses Tatum Boulevard, flows spread as sheet

flow and are conveyed primarily along residential streets and subdivision drainage ways. Many

homes are surrounded by water during major storm events particularly east of Tatum Boulevard

in the vicinity of Doubletree Ranch Road.

-13-
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Several pipe culvert crossings are.1ocated in Tatum Boulevard at well defined drainage paths.

These culverts allow storm water to pond against Tatum Boulevard and drain under the

roadway in a controlled manner. Several residences experience flooding during high ponded

water depths.

4.4.2 Doubletree Ranch Road

A significant amount of stormwater runoff is collected in Doub1etree Ranch Road east ofTatum

Boulevard. This portion of roadway has no curb and gutter. Roadside ditches are located both

on the north and south sides of the street but are not adequate in size to accommodate and

convey flows generated during a major rainstorm. Stormwater runoff overtops the roadside

ditches and drains away from roadway. Numerous homes in the vicinity of Doubletree Ranch

Road are continuously flooded.

4.4.3 Cherokee Wash

Rainfall in the Mummy Mountain area and the southern Phoenix Mountains Preserve area

drains to Cherokee Wash which collects and conveys stormwater runoff to Indian Bend Wash.

Several roadway culverts, located at 51st Street, 54th Street, 56th Street and Caballo Lane

constrict stormwater runoff and create a backwater of flow into yards and causes many homes

to be surrounded by water during major storms. In addition, streets become flooded because

they are relatively flat and do not drain. Brush and debris in Cherokee Wash also contribute

to flooding problems.

Particular attention was given to the pipe culvert crossing in 56th Street at Cherokee Wash.

Field surveys were conducted to provide information for analysis of the four barrel-24"x36"

corrugated metal pipe, the roadway profile crossing, Cherokee Wash channel capacity and 56th

Street capacity downstream of Cherokee Wash. An extensive analysis was performed at this

location to determine quantity of flows breaking out of Cherokee Wash and flowing north in

56th Street towards Doubletree Ranch Road. The split flow analysis was prepared using

Manning's Equation for 56th Street capacity, broad-crested weir analysis for flows in Cherokee

Wash crossing the 56th Street roadway profile and FHWA HEC No.5 for culvert analysis (See

Ref. 18.) The split flow analysis documentation is included in Section V of the Appendix.
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4.4.4 Cherokee Elementary School

The Cherokee Elementary SCP'Jol is located north of Cherokee Wash east of 56th Street. This

area experiences a significant amount of storm water runoff ponding in 56th Street at the front

of the school. On October 7th, 1993, a major storm created so much standing water along

56th Street and Doubletree Ranch Road that children were forced to remain at school until the·

evening when the flooding subsided.

-15-
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5.0 Results and Conclusions

The HEC-l computer ~odel was used to compute the 2-, 10-,50- and loo-year peak discharge values

for both the 6-hour and 24-hour duration storm events. The loo-year peak discharge and volume

results for both the 6-hour and 24-hour duration storms are presented in Table 2 for selected locations

within the watershed. The results show that the 24-hour duration storm produces a slightly higher

runoff volume than the 6-hour duration storm. However, the peak discharge results for both storm

durations were found to be quite similar, almost equal in some cases, with no one storm duration more

dominant than the other. Therefore, to be consistent with an earlier hydrology study performed in the

area by the FCDMC, the flows from a 6-hour duration storm should be considered for any future

design purposes (Ref. 9).

Table 3 shows a unit peak discharge comparison of same size drainage areas between the results of

this study and the results from a recent hydrology study performed by the FCDMC for Tatum Wash

(Ref. 9). The Tatum Wash watershed is located northwest of the Doubletree Ranch Road study area.

The two study areas share a common watershed boundary within the Phoenix Mountains Preserve and

have similar watershed runoff characteristics. The results of this study were compared against' the

Tatum Wash study results for the Phase 2, Case 2 scenario which examines the effects of a storm cell

concentrated over the entire Tatum Wash drainage area. This particular rainfall scenario was similar

to the rainfall relationship utilized for the Doubletree Ranch Road study area. Based on unit peak

discharge results shown in Table 3, the two independent studies have arrived at quite comparable

results.

Table 4 lists a comparison of 100-year peak discharge results between this study and two previous

studies. The 100-year, 6-hour peak discharge results from this study are significantly lower than the

two previous investigations. This difference in runoff values are attributed to the selection of

precipitation depth, the use of varying rainfall distributions, and the use of areal reduction. The peak

discharge results from the Cherokee Wash study performed by Erie and Associates, Inc. were

developed for a 100-year, 2,..hour duration storm event having a rainfall depth of 2.64 inches (Ref. 4).

The analysis used a 2-hour storm rainfall distribution and did not account for areal reduction. This

difference in design rainfall criteria had a significant affect on peak discharge values as shown in Table

4.

-16-
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The loo-year peak discharge results for the Tatum Boulevard Study prepared by Kaminski-Hubbard

Engineering, Inc. in 1993 are significantly higher than the rec:ults of this study as shown in Table 4

(Ref. 12). The 1993 Tatum Boulevard study results were computed using the HEC-l computer model

for a 1oo-year 6-hour duration storm event having a rainfall depth of 3.35 inches. This rainfall depth

was greater than the areal reduced rainfall depth of 3.04 inches used for this study. The 1993 Tatum

Boulevard study utilized a 6-hour rainfall distribution pattern number of 1.00 compared to pattern

number 2.22 for this study. These slight rainfall depth and distribution differences are significant

enough to make the 1993 Tatum Boulevard Study peak discharge results twice as great as this study's

peak discharge results for each comparable location.

The large disparity in peak discharge results between this study and the 1993 Tatum Boulevard Study

was further investigated in order to quantify the impacts associated with varying rainfall depth and

distribution. The rainfall design criteria utilized for this study were applied to the HEC-1 model

developed for the 1993 Tatum Boulevard Study. The peak discharge results for this analysis are

presented in the last column of the 1993 Tatum Boulevard Study results shown in Table 4. The

revised peak discharge results for the 1993 Tatum Boulevard Study were found to be quite comparable

to the results of this study.

-17-



Unit Peak Discharge Comparison

CPIE 1.49 1,911 1,283 HC395 1.36 1,634 1,202

CPIF 1.77 2,212 1,250 HC405 1.51 1,786 1,183

234 17 234 19

615 50 602 56

701 58 686 63

293 24 288 27

425 30 438 29

1,159 89 1,190 93

1,574 120 1,611 127

1,634 125 1,668 132

1,790 147 1,796 159

310S

HC395

HC435

TABLE 3

HC365

HC385

HC335

HC211

HC205

HC145 199 14 206 15

170S

Summary Of lOO-Year
Peak Discharges And Volumes

SIB 0.23 319 1,387 170S 0.19 234 1,232

CP2E 2.01 2,315 1,151 HC435 1.94 1,790 923

-18-

Cherokee Wash and 54th St.

TABLE 2

CPIC 0.67 892 1,331 HC211 0.62 701 1,131

Desert Park Ln. east of Tatum Blvd.

SIC 0.11 138 1,255 370S 0.14 192 1,371

Desert Jewel Dr. east of Arroyo Dr.

Cherokee Wash at Indian Bend Wash

Doubletree Ranch Rd. & Tatum Blvd.

Cherokee Wash east of 51st St.

Tatum Blvd. south of Foothill Dr.

Doubletree Canyon subdivision channel
at Horseshoe Rd.

Channel at west property line of
Doubletree Canyon Subdivision

Berneil Dr. & Tatum Blvd.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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1993 Tatum Boulevard Study results using the same rainfall depth and distribution
parameters as the 1995 Doubletree Ranch Road Study.

TABLE 4

Comparison of Peak Discharges with Previous Studies

234 0.19 564 300

615 0.48 1348 749

701 0.55 1466 826

120 0.10 297

293 0.25 562

425 0.28 513

99 0.09 244

114 0.08 231

1159 0.93 1791

192 0.16 401

1574 1.12 2070

1634 1.46 2568

1790 1.89 2251

P~i·!.~~? ......•.•.•...!i..:•.:!..:·.!:.•.:·.Eri.:•...:~:·..•.:.,•..:~..: •.·••.;:·n~:•.:Ch.•.•.••.••.••.·.e.·as•.•.••.·•.• ·.:...:.••:.•.•~.h·.•·.••.••.•.·.r..•:••:.••:..:·.•..:O..:•.·S•.··:AS.•·.··.k:.t.:.·.:.•.·U•.~...·:S.•. ::•••.d•...•.oe.·.•.•.~.y;i.·•.· •.•.·~.:·•..:··:•.:·:.::..: •..:i..:•.•..:•.•.:•.•..:•..:••..:·•..:!..:••..: •.:·:•.:1.:·..:•.1.:•..:·.:.: •.:'.•:.•:: i!ll.i.~~~lla.j·
•.::..::.::..:•.::..:•.:•.::.:•.:i.:•.:

R8
.:.:·.:..:...·.•.•:•.:•.:•.:•.:•...:•.:•.•:.o•.:.•.:n.:•.:•.:·s·:

u

.•·::.Cb·:•..•t.•.•:•.u.:•.•.·.•.•:•...•d:e.•.lt.·••.try••.•.·:o.::.•••.:•..:e&.:•..:a.•••..:•.:·..:•.:•.:d.:.:.•.:.:.:.•.: .••:•.••.i.•.•i.•.....:::..:.....:...:.:..:.:.:.....y.:••..•y•.•::::.:.. ••••••u· ••••••• :§~H~~ ..::). .. ...;.;.:.::::::::::::::;:::;:::;:::::::::;:> ;:::;::.::::".;::::::.:::::::::::::::::::::::;:;::.:::;:;:::;:;:;:;:;:;::::;):::.:::::;:;:;::::::;:.::,,:::::::.;.:.; .
.... :.:.;.:.:.:.: :..:.:.'-:.:-:.:.:-:.:.:.: : :-: :.:.:.;.;.:.:.:.:.:.:-:-..: .

•·:~~[jJli~~.lli~~s~III·:.t~Rf~i·i~mii~~~ ii!·:·(§~J.~r~~ji::I!!~~~!t~tj
199 0.15 455 217Berneil Dr. & Tatum Blvd. 0.16

Channel at west property line of 0.19Doubletree Canyon Subdivision

Doubletree Canyon Subdivision 0.54Channel at Horseshoe Rd.

Doubletree Ranch Rd. & Tatum 0.62Blvd.

Tatum Blvd. & Mohave PI. 0.09

Tatum Blvd. south of Foothill Dr. 0.25

Desert Park Ln. east of Tatum Blvd. 0.29

Paradise Canyon east of Las Brisas 0.07Ln.

Roadrunner Rd. west of 54th St. 0.08

Desert Jewel Dr. east of Arroyo Dr. 0.94

54th St. & Desert Jewel Dr. 0.14

Cherokee Wash east of 51st St. 1.30

Cherokee Wash at 54th St. 1.36

Cherokee Wash & Indian Bend 1.94
Wash

*
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Rainfall And Physical Hydrologic Parameters



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TABLE 5

Point Precipitation Values
(Inches)

--~
2 1.19 1.38

10 2.01 2.38

50 2.80 3.35

100 3.15 3.77

Source: NOAA Atlas Isopluvial Maps For Arizona

TABLE 6

Areal Precipitation Reduction Data

-----==o 1.00 1.00

1 0.99

3 0.98

5 0.96

10 0.94 0.96

20 0.91 0.92

30 0.89 0.90

40 0.87 0.89

(I) Drainage Design Manual For Maricopa County, (Ref. 17)
(%) NOAA Technical Memorandum NWS HYDRO-40, (Ref. 17)
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TABLE 7

6-HOUR STORM RAINFALL DISTRmUTIONS
(Furnished by FCDMC's Maricopa County Unit Hydrograph Procedure 1)

.. . Cumulative Rainfall Table

--0.00 0.000 0.000 0.000 0.000 0.000

0.25 0.008 0.009 0.015 0.021 0.024

0.50 0.016 0.016 0.020 0.035 0.043

0.75 0.025 0.025 0.030 0.051 0.059

1.00 0.033 0.034 0.048 0.071 0.078

1.25 0.041 0.042 0.063 0.087 0.098

1.50 0.050 0.051 0.076 0.105 0.119

1.75 0.058 0.059 0.090 0.125 0.141

2.00 0.066 0.067 0.105 0.143 0.162

2.25 0.074 0.076 0.119 0.160 0.186

2.50 0.087 0.087 0.135 0.179 0.212

2.75 0.099 0.100 0.152 0.201 0.239

3.00 0.118 0.120 0.175 0.232 0.271

3.25 0.138 0.163 0.222 0.281 0.321

3.50 0.216 0.252 0.304 0.364 0.408

3.75 0.377 0.451 0.472 0.500 0.515

4.00 0.834 0.694 0.670 0.658 0.627

4.25 0.911 0.837 0.796 0.773 0.735

4.50 0.931 0.900 0.868 0.841 0.814

4.75 0.950 0.938 0.912 0.888 0.864

5.00 0.962 0.950 0.946 0.927 0.907

5.25 0.972 0.963 0.960 0.945 0.930

5.50 0.983 0.975 0.973 0.964 0.954

5.75 0.991 0.988 0.987 0.982 0.977

6.00 1.000 1.000 1.000 1.000 1.000



TABLES

24-HOUR STORM RAINFALL DISTRIBUTIONS
(Standard SCS 24-Hour, Type n Distribution

Cumulative Rainfall Table)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1111,°:III:I:o:I~.I.;lo!:I,:ol,°liol,li ":olo:I:IIIII:.'lllllllll°I:I,IIII:

0.0 0.000

0.5 0.005

1.0 0.011

1.5 0.016

2.0 0.022

2.5 0.028

3.0 0.035

3.5 0.041

4.0 0.048

4.5 0.056

5.0 0.063

5.5 0.071

6.0 0.080

6.5 0.089

7.0 0.098

7.5 0.109

8.0 0.120

8.5 0.133

9.0 0.147

9.5 0.163

10.0 - 0.181

10.5 0.204

11.0 0.235

11.5 0.283

12.0 0.663

il,l,:II:°1,01111r~~1I~01:11\01~:0:0110]:lo:lolllollll\llll11;1111,11::1
12.5 0.735

13.0 0.772

13.5 0.799

14.0 0.820

14.5 0.838

15.0 0.854

15.5 0.868

16.0 0.880

16.5 0.891

17.0 0.902

17.5 0.912

18.0 0.921

18.5 0.929

19.0 0.937

19.5 0.945

20.0 0.952

20.5 0.959

21.0 0.965

21.5 0.972

22.0 0.978

22.5 0.984

23.0 0.989

23.5 0.995

24.0 1.000
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*** 0 U T PUT 0 A T A ***
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES

PRECIPITATION FREQUENCY VALUES-FOR DOUBLETREE RANCH RD STUDY,
PRIMARY ZONE NUMBER: 7
SHORT-DURATION ZONE NUMBER: 8

OPTION NUMBER 2 --- INPUT OF 12 PRECIP VALUES
LATITUDE 33.56N LONGITUDE 111.97W ELEVATION 1360 FEET

POINT VALUES

I DURATION 2-YR 5-YR
RETURN PERIOD

10-YR 25-YR 50-YR 100-YR 500-YR

1
I
I
I
I
I
I

5-MIN .33 .43 .50 .59 .67 .74 .92 5-MIN
10-MIN .49 .65 .75 .90 1.02 1.14 1.41 10-MIN
15-MIN .59 .81 .95 1.15 1.31 1.46 1.82 15-MIN
30-MIN .78 1.08 1.28 1.56 1.77 1.98 2.47 30-MIN

1-HR .96 1.33 1.59 1.94 2.21 2.48 3.10 1-HR
2-HR 1.04 1.45 1.73 2.11 2.41 2.71 3.39 2-HR
3-HR 1.09 1.53 1.83 2.23 2.55 2.86 3.58 3-HR
6-HR 1.19 1.68 2.01 2.45 2.80 3.15 3.95 6-HR

12-HR 1.29 1.83 2.19 2.69 3.08 3.46 4.35 12-HR
24-HR 1.38 1.98 2.38 2.93 3.35 3.77 4.75 24-HR

* IF YOUR SITE IS IN ARIZONA OR NEW MEXICO, PLEASE CONSULT THE
FOLLOWING PAPER FOR REVISED DEPTH-AREA VALUES:

DEPTH-AREA RATIOS IN THE SEMI-ARID SOUTHWEST UNITED STATES
NOAA TECHNICAL MEMORANDUM NWS HYDRO-40
ZEHR AND MYERS
AUGUST 1984

INPUT DATA

PROJECT NAME:DOUBLETREE RANCH RD STUDY,

I ZONE: 7 SHORT-DURATION ZONE: 8
LATITUDE: 33.56 LONGITUDE: 111.97 ELEVATION: 1360

12-VALUE PRECIPITATION OPTION

I
PRECIPITATION VALUE:
1.18 1.70
2.00 2.45
2.80 3.15

11.40 1.98
2.37 2.90
3.35 3.80

I
I
I

* * * * END OF RUN * * * *
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SECTION II

Green & Ampt & Land Use Parameters
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TABLE 9

Average Green-Ampt Parameters

100 0.140 0.250 4.15 0.470 18.0

110 0.100 0.250 4.45 0.400 15.0

120 0.100 0.250 4.65 0.350 15.0

130 0.200 0.250 4.25 0.450 32.0

140 0.140 0.250 4.30 0.430 29.0

150 0.100 0.250 4.65 0.350 15.0

160 0.100 0.250 4.65 0.350 15.0

170 0.200 0.250 4.25 0.450 37.0

180 0.150 0.250 4.15 0.470 28.0

190 0.170 0.250 4.25 0.450 42.0

200 0.150 0.250 4.15 0.470 35.0

210 0.100 0.250 0.34 0.490 21.0

215 0.100 0.250 4.80 0.320 15.0

220 0.100 0.250 3.95 0.510 15.0

230 0.100 0.250 4.50 0.380 15.0

240 0.100 0.250 4.70 0.330 15.0

250 0.160 0.250 4.20 0.460 37.0

260 0.100 0.250 4.35 0.420 15.0

270 0.100 0.250 4.70 0.330 15.0

280 0.100 0.250 4.65 0.350 15.0

290 0.160 0.250 4.15 0.470 30.0

300 0.100 0.250 3.95 0.510 15.0

310 0.170 0.250 4.20 0.460 36.0

320 0.140 0.250 5.60 0.230 30.0

330 0.110 0.150 7.30 0.120 17.0

340 0.180 0.250 4.80 0.320 42.0

350 0.140 0.250 4.80 0.320 48.0

360 0.110 0.250 4.10 0.490 19.0
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TABLE 9

Average Green-Ampt Parameters

SubiBasihi ...:IA(in) < <DTHETAH%PSIF(ih)iXKSAT(ihJHI"S ·.·RTIMR(%)··

370 0.160 0.250 4.80 0.320 42.0

380 0.100 0.250 4.00 0.500 17.0

390 0.100 0.250 4.45 0.400 15.0

400 0.130 0.250 4.65 0.350 25.0

410 0.140 0.250 4.55 0.370 31.0

420 0.150 0.250 4.55 0.370 31.0

430 0.100 0.250 4.65 0.350 15.0
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LOSS PARAMETERS FOR SUBBASIN: 100
=================

Soil Survey Used Aguila/Carefree

LKSAT
=======rap Unit AREA % Area XKSAT % Rock

Sq.Miles outcrop
----------------------------------------------------

98

I 109
68

0.069
0.018
0.001

78.4
20.5
1.1

0.37
0.35
0.63

o
65
o

-------------------------~--------------------------
0.088 Sq.Miles XKSAT = 0.37rOTAL =

DTHETA

1
========
Dry =
Normal =
Wet =

ILAND USE
========

0.35
0.25
0.00

PSIF = 4.15

%Rock = 13

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

Kn Kb
Type

Kb

---------------------------------------------------------------------------
0.031 Desert 35.2 NORMAL 35 0 0.20 0.03 Max 0.16

I __~:~~:_::~:~:_----~~:~---~~~:_----_:~-----_:~----~::~ ~:~~__:~~__~:~~_
0.088 = Total Area Avg. = 35 10% 0.140

IPERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %

I WET = 0.0%

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

% EFFECTIVE IMP. = 18

ISUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @I ROCK OUTCROP @

I

0.47

100 % effective = 10
60 % effective = 13

----------------------------------------------------------------------
1100 0.088 0.450 0.088 315.0 0.14 0.25 4.15 0.47 18

-----------------------------------------------------------------------

I
I
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LOSS PARAMETERS FOR SUBBASIN: 110
=================

Soil Survey Used Aguila/Carefree

I XKSAT
=======IMap Unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop
----------------------------------------------------

I
55
98
68

0.078
0.030
0.007

67.8
26.1
6.1

0.27
0.37
0.63

o
o
o

----------------------------------------------------
0.115 Sq.Miles XKSAT == 0.31I TOTAL ==

DTHETA

1========
Dry ==
Normal =
Wet ==

lLANO USE

0.35
0.25
0.00

PSIF = 4.45

%Rock = o

========

I AREA LAND USE
Sq.Miles Type

% Area DTHETA %Veg. RTIMP%
condition cover

IA
in.

Kn Kb
Type

Kb

---------------------------------------------------------------------------

I
0.115 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.05

---------------------------------------------------------------------------
0.115 = Total Area Avg. = 35 15% 0.100

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

% EFFECTIVE IMP. = 15

100 % effective == 15
100 % effective == 0

0.25

0.40

INPUT VALUES FOR MCUHP1 PROGRAM

I
I

I SUBBASIN DTHETA WEIGHTED BY LAND USE =

I
SUBBASIN XKSAT ADJUSTED FOR VEG. ==

IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I ----~~:~~:_--~~:_--------~~~~~--~~:_----------- ~~!: ~ _
110 0.115 0.720 0.054 42.0 0.10 0.25 4.45 0.40 15

1-----------------------------------------------------------------------

I
I
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LOSS PARAMETERS FOR SUBBASIN: 120
===============~=

Soil Survey Used Aguila/Carefree

LSAT
=======rap unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop
----------------------------------------------------

0.35
0.25
0.00

PSIF = 4.65

Kb

LAND USE

1t=~~==LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb
Sq. Miles Type condition cover in. Type

r--------------------------------------------------------------------------
0.086 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0~06

---------------------------------------------------------------------------

l
O.086 = Total Area

ERCENT OF SUBBASIN

I

Avg. =

DRY =
NORMAL
WET =

35

0.0 %
= 100. %

0.0 %

15% 0.100

SUBBASIN DTHETA WEIGHTED BY LAND USE =

~UBBASIN XKSAT ADJUSTED FOR VEG. =

0.25

0.35

rMPERVIOUS AREA:

I

URBAN @ 100 % effective = 15
ROCK OUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 15

INPUT VALUES FOR MCUHP1 PROGRAM
It---------------------------------------------------------------------
~UBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

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

Ih;~--------~~~;~--~~~~~--~~~~~---;;~~--~~~~--~~;~---~~~~---~~;~----~~-
1[,---------------------------------------------------- _

I
I
I



I
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LOSS PARAMETERS FOR SUBBASIN: 130
=================

soil Survey Used Aguila/Carefree

IXKSAT
--------------

I

· Map Unit AREA % Area XKSAT % Rock
Sq.Miles Outcrop

----------------------------------------------------
109 0.022 81.5 0.35 65

I 98 0.005 18.5 0.37 0
----------------------------------------~-----------
TOTAL = 0.027 Sq.Miles XKSAT = 0.35 %Rock = 53

I DTHETA
----------------
Dry =

INormal =
Wet =

0.35
0.25
0.00

PSIF = 4.25

I~~=~:~
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

I-:~:~~::~_::~:_---------_:~~~~:~~~-_:~~::_---------~~:---------::~:----~---
0.027 Desert 100. NORMAL 35 0 0.20 0.03 Max 0.16

I-~~~;;-:-~~~~i-~~~~------------~~~~-:---;~-----~;---~~;~~------------------

PERCENT OF SUBBASIN DRY = 0.0 %

1 NORMAL = 100. %
WET = 0.0 %

100 % effective = 0
60 % effective = 53

ISUBBASIN DTHETA WEIGHTED BY LAND USE =

SUBBASIN XKSAT ADJUSTED FOR VEG. =

I IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.45

I % EFFECTIVE IMP. = 32

1 INPUT VALUES FOR MCUHP1 PROGRAM
----------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETAPSIF XKSAT RTIMP

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

1_---------------------------------------------------------------------
130 0.027 0.230 0.163 315.0 0.20 0.25 4.25 0.45 32

I
1
I
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LOSS PARAMETERS FOR SUBBASIN: 140
=================

Soil Survey Used Aguila/Carefree & Eastern County

lKSAT
--------------rap unit AREA % Area

Sq.Miles
XKSAT % Rock

outcrop
----------------------------------------------------

I
109 0.049 36.6 0.35 65
98 0.038 28.4 0.37 0
PvC 0.018 13.4 0.40 0
Es 0.015 11.2 0.25 0

~~~--------~:~:~-----_:~:~--------~:~~-----------~--
TOTAL = 0.134 Sq.Miles XKSAT = 0.34 %Rock = 24

I DTHETA
========

~
ry =
ormal =
et =

0.35
0.25
0.00

PSIF = 4.30

PND USE
-========

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

I-
Sq.Miles Type condition cover in. Type
------------------------------~-------------------------------------------

0.054 Desert 40.3 NORMAL 35 0 0.20 0.03 Max 0.15
0.080 M.D.R. 59.7 NORMAL 35 25 0.10 0.05 Min 0.03

It~~~;~-:-;~~~i-~~~~------------~~~~-:---;;----~;%---~~~~~------------------

IfERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100. %

0.0 %

100 % effective = 15
60 % effective = 24

~UBBASIN DTHETA WEIGHTED BY LAND USE =
SUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.43

I % EFFECTIVE IMP. = 29

l INPUT VALUES FOR MCUHP1 PROGRAM
---------------------------------------------------------------------

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

~---------~~:~~:_-~~~:_-------_:~~~~--~~:_----------------~~~:_---~---
140 0.134 0.680 0.074 315.0 0.14 0.25 4.30 0.43 29

Ir----------------------------------------------------------------------

I
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LOSS PARAMETERS FOR SUBBASIN: 150
=================

Soil Survey Used Aguila/Carefree

IXKSAT
=======IMap unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop
----------------------------------------------------

55 0.119 98.3 0.270

I_:~ -----~:~~~-------~::_-------~:::_----------~--
TOTAL = 0.121 Sq.Miles XKSAT = 0.27 %Rock = 0

I DTHETA
========

l Ory =
Normal =
Wet =

0.35
0.25
0.00

PSIF = 4.65

I~~=~~~
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

I-:~:~~::~_::~:_---------_:~~~~:~~~-_:~~::_--------~~~:---------::~:----~---
0.121 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.05

I-~~~;~-:-~~~~i-~~~~------------~~~~-:-~-;~----~~;---~~~~~------------------

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

100 % effective = 15
100 % effective = 0

ISUBBASIN DTHETA WEIGHTED BY LAND USE =

SUBBASIN XKSAT ADJUSTED FOR VEG. =

IIMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.35

I % EFFECTIVE IMP. = 15

I
INPUT VALUES FOR MCUHP1 PROGRAM

----------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I----------~~:~~:_--~~:_-------_::~~~--~~:_----------------~~~:----~---
150 0.121 0.620 0.054 39.0 0.10 0.25 4.65 0.35 15

I
I
I
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LOSS PARAMETERS FOR SUBBASIN: 160
=============--===

. Soil Survey Used Aguila/Carefree & Eastern County

IXKSAT
=======IMap Unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop
----------------------------------------------------

55 0.136 94.4 0.27 0

I_~~ -----~:~~~------_::~--------~:~:_----------~--
TOTAL = 0.144 Sq.Miles XKSAT = 0.27 %Rock = 0

IDTHETA
========

l
Ory =
Normal =
Wet =

0.35
0.25
0.00

PSIF = 4.65

I~~=~~~
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

I-:~:~~::~_::~:_---------_:~~~~:~~~-_:~~::_---------~~:---------::~:----~---
0.144 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.05

I-~~~~~-:-~~~~i-~;~~------------~~~~-:---;~----~~;---~~~~~------------------

PERCENT OF SUBBASIN DRY = 0.0 %

I
NORMAL = 100. %
WET = 0.0 %

100 % effective = 15
100 % effective = 0

ISUBBASIN DTHETA WEIGHTED BY LAND USE =

SUBBASIN XKSAT ADJUSTED FOR VEG. =

I IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.35

I % EFFECTIVE IMP. = 15

I INPUT VALUES FOR MCUHP1 PROGRAM
----------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I~~~-------~~~~;~--~~~~~--~~~~;_::;~~~-~~~~~--~~;~---~~~~--:~~;~---~~~-
-----------------------------------------------------------------------

I
I
I
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LOSS PARAMETERS FOR SUBBASIN: 170
=================

Soil Survey Used Aguila/Carefree & Eastern County

IXKSAT
=======IMap Unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop
----------------------------------------------------

. 109 0.177 94.7 0.35 65

I_:~:__-----~:~:~------_:::_-------~:~~-----------~--
TOTAL = 0.187 Sq.Miles XKSAT = 0.35 %Rock = 62

I DTHETA
========

l
Ory =
Normal =
Wet =

0.35
0.25
0.00

PSIF = 4.25

I
LAND USE

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

I-~~:~~:::_::~:_---------_:~~~~:~~~-_:~~::_---------~~:--------~::~:----~---
0.187 Desert 100. NORMAL 35 0 0.20 0.03 Max 0.14

I-~~~;;-:-~~~~i-~~~~------------~~~~-:---;~-----~;---~~;~~------------------

I
PERCENT OF SUBBASIN ~~~L = l~O~ :

WET = 0.0 %

100 % effective = 0
60 % effective = 62

ISUBBASIN DTHETA WEIGHTED BY LAND USE =

SUBBASIN XKSAT ADJUSTED FOR VEG. =

IIMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.45

I % EFFECTIVE IMP. = 37

I
INPUT VALUES FOR MCUHP1 PROGRAM

----------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I---------_:~:~~:_--~~:_-------_::~~~--~~:_----------------~~!:----~---
170 0.187 0.610 0.138 315.0 0.20 0.25 4.25 0.45 37
-----------------------------------------------------------------------

I
I
I
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LOSS PARAMETERS FOR SUBBASIN: 180
=================

Soil Survey Used Aguila/Carefree & Eastern county

IXKSAT
--------------

rap Unit AREA % Area
Sq.Miles

XKSAT % Rock
Outcrop

109 0.048 50.5 0.35 65

I_:~:__-----~:~~:_-----~::~--------~:~~-----------~--
TOTAL = 0.095 Sq.Miles XKSAT = 0.37 %Rock = 33

I DTHETA
----------------
~ry =
.~ormal =

Wet =

0.35
0.25
0.00

PSIF 4.15

I LAND USE
. ========

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

I-~~:~~::~_::~:_---------_:~~~~:~~~-_:~~::_---------~~:---------::~:----~---
0.047 Desert 49.5 NORMAL 35 0 0.20 0.03 Max 0.16

1
0.048 L.D.R. 50.5 NORMAL 35 15 0.10 0.05 Low 0.06

---------------------------------------------------------------------------
0.095 = Total Area Avg. = 35 8% 0.150

IPERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100. %

0.0 %

100 % effective = 8
60 % effective = 33

ISUBBASIN DTHETA WEIGHTED BY LAND USE =

iLUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.47

I
1

% EFFECTIVE IMP. = 28

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I ----~~:~~:_--~~:_-------_::~~~--~~:_----------- ~~!: ~ _
180 0.095 0.680 0.100 315.0 0.15 0.25 4.15 0.47 28

1-------------------------------------------------------------~---------

I
1
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LOSS PARAMETERS FOR SUBBASIN: 190
=================

Soil Survey Used Aguila/Carefree & Eastern County

lKSAT
=======rap unit AREA % Area XKSAT % Rock

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

109 0.203 97.6 0.35 65
IL:~~ ~:~~~ ~:~ ~:~~ ~__

TOTAL = 0.208 Sq.Miles XKSAT = 0.35 %Rock = 63

I DTHETA
========

IIfry =
Iformal =

Wet =

0.35
0.25
0.00

PSIF = 4.25

bND USE
II:~~=====

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

~~~:~~::~_::~:_---------_:~~~~:~~~-_:~~::_---------~~:--------_::~:_---,---
0.156 Desert 75.0 NORMAL 35 0 0.20 0.03 Max 0.14

I-
0.052 L.D.R. 25.0 NORMAL 35 15 0.10 0.05 Low 0.06

~~;~;-:-~~~~i-~;~~------------~~~~-:---;~-----~;---~~~;~------------------

ItERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100.%

0.0 %

~UBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

I.SJUBBASIN XKSAT ADJUSTED FOR VEG. =

IkMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.45

100 % effective = 4
60 % effective = 63

I % EFFECTIVE IMP. = 42

I INPUT VALUES FOR MCUHP1 PROGRAM

I(:::::::_-~;~;!:_~:~!~:_-_::_--~~~;! __!;:__::::::__::::__:;~!~ __::~::_
190 0.208 0.910 0.115 315.0 0.17 0.25 4.25 0.45 42

It----------~-----------------------------------------------------------

I
I
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LOSS PARAMETERS FOR SUBBASIN: 200
=================

soil Survey Used Aguila/Carefree & Eastern County

IXKSAT
=======IMap unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop
----------------------------------------------------

109 0.027 56.2 0.35 65

I_:~:__-----~:~~:_-----~::~--------~:~~-----------~--
TOTAL = 0.048 Sq.Miles XKSAT = 0.37 %Rock = 37

I DTHETA
========

l Ory =
Normal =
Wet =

0.35
0.25
0.00

PSIF = 4.15

I~~=~~~
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

I-~~:~~::~_::~:_---------_:~~~~~~~~-_:~~::_---------~~:---------::~:--------
0.024 Desert 50.0 NORMAL 35 0 0.20 0.03 Max 0.16

I--~:~~~-~:~:~:_----~~:~---~~~~-----_:~------~~----~::~---~:~~--~~~--~:~:-
0.048 = Total Area Avg. = 35 13% 0.150

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

ISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

% EFFECTIVE IMP. = 35

0.47

100 % effective = 13
60 % effective = 37

INPUT VALUES FOR MCUHP1 PROGRAM

I
I

I
SUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

----------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I ----~~:~~:_--~~:_-------_:~~~~--~~:_----------- ~~!: ~ _
200 0.048 '0.380 0.093 315.0 0.15 0.25 4.15 0.47 35

1-----------------------------------------------------------------------

I
I
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LOSS PARAMETERS FOR SUBBASIN: 210
===~=============

Soil Survey Used Aguila/Carefree & Eastern County

IXKSAT
--------------

.IMap unit AREA % Area XKSAT % Rock
Sq.Mi1es Outcrop

,----------------------------------------------------

I

109 0.001 1.2 0.35 65
Es 0.008 10.0 0.25 0
PvC 0.071 88.8 0.40 0

0.080 Sq.Mi1es XKSAT = 0.38ITOTAL =

DTHETA

1
========
Dry =
Normal =
Wet =

lLANO USE
========

0.35
0.25
0.00

PSIF = 4.10

%Rock = 1

·1 AREA LAND USE % Area DTHETA %Veg. RTIMP% IA
Sq.Mi1es Type condition cover in.

Kn Kb
Type

Kb

% EFFECTIVE IMP. = 21

--------------------------------------------------------------------------~

I __~~~~~-~~~~;~-----~~~~---~~~------~~------~~----~~~~ ~~~~ __~~~__~~~~_
0.080 = Total Area Avg. = 35 20% 0.100

IPERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 1,00. %I WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

ISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.49

IMPERVIOUS AREA: URBAN @ 100 % effective = 20
I ROCK OUTCROP @ ~~_~_::::::~~:_:__: __

1 INPUT VALUES FOR MCUHP1 PROGRAM
----------------------------------------------------------------------

ISUBBASIN Area Length
sq. mi. mi.

Kb Slope
ft/mi

IA
in.

DTHETA PSIF XKSAT RTIMP
adj. %

I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 215
=================

Soil Survey Used Eastern County

IXKSAT
=======

IMap unit AREA % Area
Sq.Miles

XKSAT % Rock
Outcrop

0.35
0.25
0.00

PSIF = 4.80

Kb

LAND USE

I==~~==LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb
Sq.Miles Type condition cover in. Type

I--~~~;;-~~~~;~-----~~~~---;~~~------;~------~~----~~~~---~~~~--~~~--~~~~-

I

0.028 = Total Area

PERCENT OF SUBBASIN

I

Avg. = 35 15%

DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %

0.100

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

ISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.32

IIMPERVIOUS AREA:

I

URBAN @ 100 % effective = 15
ROCK OUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 15

INPUT VALUES FOR MCUHP1 PROGRAM

1----------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

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

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_

I
I
I
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LOSS PARAMETERS FOR SUBBASIN: 220
=================

Soil Survey Used Eastern County

IXKSAT
=======IMap Unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop
----------------------------------------------------

0.35
0.25
0.00

PSIF = 3.95

Kb

LAND USE

I==~~==LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb
Sq.Miles Type condition cover in. Type

1 _----------------------------------------------------------------------~---
0.024 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.06

I 0.024 = Total Area

PERCENT OF SUBBASIN

I

Avg. = 35

DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %

15% 0.100

SUBBASIN DTHETA WEIGHTED BY LAND USE =

ISUBBASIN XKSAT ADJUSTED FOR VEG. =

0.25

0.51

IIMPERVIOUS AREA:

I

URBAN @ 100 % effective = 15
ROCK OUTCROP @ 100 % effective = 0

% EFFECTIVE IMP. = 15

INPUT VALUES FOR MCUHP1 PROGRAM

1_---------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

sq.mi. mi. ftjmi in. adj. %

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_

I
I
I
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LOSS PARAMETERS FOR SUBBASIN: 230
=================

Soil Survey Used Aguila/Carefree & Eastern County

1XKSAT
=======

IMap Unit AREA % Area
Sq. Miles

XKSAT % Rock
Outcrop

----------------------------------------------------

0.206 Sq.Miles XKSAT = 0.30

Es

I PvC
55

ITOTAL =

DTHETA

1========
Dry =
Normal =
Wet =

I LAND USE
========

0.119
0.085
0.002

0.35
0.25
0.00

57.8
41.3
1.0

0.25
0.40
0.27

PSIF = 4.50

%Rock =

o
o
o

o

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

Kn Kb
Type

Kb

I--~:~~~-~:~:~:_---_:~~:_--~~~~------~~-----_:~----~::~---~:~~--~~~--~:~~-
0.206 = Total Area Avg. = 35 15% 0.100

I PERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100. %

0.0 %

ISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

I

SUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.38

100 % effective = 15
100 % effective = 0

I
I

% EFFECTIVE IMP. = 15

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I ---_:~:~~:_--~~:_-------_::~~~--~~:_----------- ~~!: ~ _
230 0.206 0.720 0.051 104.0 0.10 0.25 4.50 0.38 15

1-----------------------------------------------------------------------

I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 240
=================

Soil Survey Used Aguila/Carefree & Eastern County

IXKSAT
=======

I
Map Unit AREA % Area XKSAT % Rock

Sq.Miles outcrop
----------------------------------------------------

55 0.039 68.4 0.27 0

I-~~--------~:~:~------~::~--------~:~:_----------~--
TOTAL = 0.057 Sq.Miles XKSAT = 0.26 %Rock = 0

I DTHETA .
----------------
Dry =

INormal =
Wet =

0.35
0.25
0.00

PSIF = 4.70

I~~=~~~
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb KbI Sq.Miles Type condition cover in. Type

--~~~~;-~~~~;~-----~~~~---;;~~------;~------~~----~~~~---~~~~--~~~--~~~~-

I-~~~~;-:-;~~~~-~;~~------------~~~~-:---;~----~~;---~~~~~------------------

PERCENT OF SUBBASIN DRY = 0.0 %

I NORMAL = 100. %
WET = 0.0 %

ISUBBASIN DTHETA WEIGHTED BY LAND USE =

SUBBASIN XKSAT ADJUSTED FOR VEG. =

0.25

0.33

IIMPERVIOUS AREA:

I

URBAN @
ROCK OUTCROP @

100 % effective = 15
100 % effective = 0

% EFFECTIVE IMP. = 15

I
INPUT VALUES FOR MCUHP1 PROGRAM

----------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

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

1_---------------------------------------------------------------------
240 0.057 0.380 0.059 34.0 0.10 0.25 4.70 0.33 15

I
I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 250
=================

Soil Survey Used Aguila/Carefree & Eastern County

IXKSAT
=======

IMap unit AREA % Area
Sq.Miles

XKSAT % Rock
outcrop

109 0.061 78.2 0.35 65

I_:~:__-----~:~::_-----~::~--------~:~~-----------~--
TOTAL = 0.078 Sq.Miles XKSAT = 0.36 %Rock = 51

I DTHETA
----------------

I Dry =
Normal =
Wet =

0.35
0.25
0.00

PSIF = 4.20

l LANO USE
========

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

I-~~:~~::~_::~:_---------_:~~~~:~~~-_:~~::_---------~~:---------::~:----~---
0.047 Desert 60.3 NORMAL 35 0 0.20 0.03 Max 0.16

I--~:~::_~:~:~:_---_::::_--~~~~-----_:~-----_:~----~::~---~:~~--~~~--~:~~-
0.078 = Total Area Avg. = 35 6% 0.160

IPERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100. %

0.0 %

100 % effective = 6
60 % effective = 51

ISUBBASIN DTHETA WEIGHTED BY LAND USE =

I

SUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.46

I
I

% EFFECTIVE IMP. = 37

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I ----~~:~~:_--~~:_-------_::~~~--~~:_----------- ~~!: ~ _
250 0.078 0.450 0.112 315.0 0.16 0.25 4.20 0.46 37

1-----------------------------------------------------------------------

I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 260
=================

soil Survey Used Aguila/Carefree & Eastern County

IXKSAT
=======

I Map unit AREA % Area XKSAT % Rock
Sq.Miles outcrop

----------------------------------------------------

I

PvC 0 . 086 58 . 5 0 . 40 0
LaA 0.033 22.5 0.25 0
Es 0.022 15.0 0.25 0
55 0.005 3.4 0.27 0

I-:~:-------~:~~:_------~::_-------~:::_--------_::_-
TOTAL = 0.147 sq.Miles XKSAT = 0.33 %Rock = 0

I DTHETA
========
Dry =

I
'formal =
.vet =

0.35
0.25
0.00

PSIF = 4.35

I LAND USE
========

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

I-~-------------------------------------------------------------------------
0.147 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.05

1 0.147 = Total Area Avg. = 35 15% 0.100

PERCENT OF SUBBASIN DRY = 0.0 %

1 NORMAL = 100. %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE =

ISUBBASIN XKSAT ADJUSTED FOR VEG. =

0.25

0.42

IIMPERVIOUS AREA:

I

URBAN @
ROCK OUTCROP @

100 % effective = 15
60 % effective = 0

% EFFECTIVE IMP. = 15

INPUT VALUES FOR MCUHP1 PROGRAM

1_---------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

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

1 --------------------------------------------------------------~-
260 0.147 0.640 0.053 103.0 0.10 0.25 4.35 0.42 15

I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 270
=================

Soil Survey Used Aguila/Carefree & Eastern County

IXKsAT
=======

rap Unit AREA % Area
Sq.Miles

XKSAT % Rock
Outcrop

----------------------------------------------------

0.147 Sq.Miles XKSAT = 0.26

55

I
LaA
Es

fOTAL =

DTHETA

1
========
Dry =
Normal =
Wet =

ILAND USE
========

0.104
0.031
0.012

0.35
0.25
0.00

70.8
21.1
8.2

0.27
0.25
0.25

PSIF = 4.70

%Rock =

o
o
o

o

I
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA

Sq.Miles Type condition cover in.
Kn Kb

Type
Kb

I--~::~:_~:~:~:_---_:~~:_--~~~:_----_:~-----_:~----~::~---~:~~--:~~--~:~~-
0.147 = Total Area Avg. = 35 15% 0.100

IPERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100. %

0.0 %

ISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

I

SUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.33

100 % effective = 15
100 % effective = 0

I
I

% EFFECTIVE IMP. = 15

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area Length Kb. Slope IA DTHETA PSIF XKSAT RTIMP

I ----~~:~~:_--~~:_--------~~~~~--~~:_----------- ~~!: ! _
270 0.147 0.720 0.053 36.0 0.10 0.25 4.70 0.33 15

1-----------------------------------------------------------------------

I
1



I
I

LOSS PARAMETERS FOR SUBBASIN: 280
=================

I

SOil Survey Used Aguila/Carefree & Eastern County

XKSAT
=======IMap Unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop

I
55 0.114 99.1 0.27 0
LaA 0.001 0.9 0.25 0

----------------------------------------------------
TOTAL = 0.115 Sq.Miles XKSAT = 0.27 %Rock = 0

I DTHETA
========

IDry =
Normal =
Wet =

0.35
0.25
0.00

PSIF = 4.65

l LANO USE
========

AREA LAND USE % Area DTHET~ %Veg. RTIMP% IA Kn Kb Kb

I-~~:~~::~_::~:_---------_:~~~~:~~~-_:~~::_---------~~:---------::~:----~---
0.115 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.05

I-~~~~~-:-~~~~i-~;~~------------~~;~-:---;~----~~%---~~~~~------------------

IPERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100. %

0.0 %

100 % effective = 15
100 % effective = 0

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

IIMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.35

I % EFFECTIVE IMP. = 15

I
INPUT VALUES FOR MCUHP1 PROGRAM

----------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I----------~~:~~:_--~~:_-------_::~~~--~~:_----------------~~!:----~---
280 0.115 0.490 0.054 24.0 0.10 0.25 4.65 0.35 15

I
I
I



I
I

LOSS PARAM~TERS FOR SUBBASIN: 290
=================

Soil Survey Used Aguila/Carefree & Eastern County

IkKSAT
=======rap Unit AREA % Area XKSAT % Rock

sq.Miles outcrop
-----------------------------------------------------

109 0.056 60.9 0.35 65

IL:~:-------~:~:~------::::--------~:~~ ~__
TOTAL = 0.092 Sq.Miles XKSAT = 0.37 %Rock = 40

IM~n
========

~
ry =
ormal =
et =

0.35
0.25
0.00

PSIF = 4.15

ILAND USE
~=======

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

~~~:~~::~-::~:-----------:~~~~:~~~--:~~::----------~~: ---------::~:----T---
0.055 Desert 59.8 NORMAL 35 0 0.20 0.03 Max 0.15

~-~:~:~-~:~:~:_----~~:~---~~~~-----_::_----_::_---~::~---~:~:_-~~~--~:~~-
0.092 = Total Area Avg. = 35 6% 0.160

IfERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100. %

0.0 %

~UBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

i UBBASIN XKSAT ADJUSTED FOR VEG. =

MPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.47

100 % effective = 6
60 % effective = 40

I % EFFECTIVE IMP. = 30

I INPUT VALUES FOR MCUHP1 PROGRAM
----------------------------------------------------------------------

IL:::::::__~;:;!:_~:~!~: :: ~~~;!__~;:__::::::__::::__:;~!~ __::~::_
290 0.092 0.380 0.111 315.0 0.16 0.25 4.15 0.47 30

11----------------------------------------------------------------------

I
I



LOSS PAP~ETERS FOP SUBBASIN: 300
=================

I
SOil Survey Used

XKSAT

Eastern County

--------------
rap unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop
----------------------------------------------------

3.95PSIF =0.35
0.25
0.00

I-:~~-------~:~~~-----_:~~:_-------~:~~-----------~--
TOTAL = 0.052 Sq.Miles XKSAT = 0.40 %Rock = 0

I DTHETA
========
Dry =

I·Normal =
Wet =

LAND USE

I==~~== LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Sq.Miles Type condition cover in. Type

II--~~~~;-~~~~;~---~-~~~~---;~~~------;~------~~----~~~~---~~~~--~~~--~~~~-

I 0.052 = Total Area

PERCENT OF SUBBASIN

I

Avg. =

DRY =
NORMAL
WET =

35

0.0 %
= 100. %

0.0 %

15% 0.100

SUBBASIN DTHETA WEIGHTED BY LAND USE =

ISUBBASIN XKSAT ADJUSTED FOR VEG. =

0.25

0.51

IIMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

100 % effective = 15
100 % effective = 0

I
% EFFECTIVE IMP. = 15

INPUT VALUES FOR MCUHP1 PROGRAM

1_---------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

sq.mi. mi. ftjmi in. adj. %

I;~~--------~~~~;--~~;;~--~~~~~--~~;~~--~~~~--~~;~---;~~~---~~~~----~~-
-----------------------------------------------------------------------

I
I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 310
=================

Soil Survey Used Aguila/Carefree & Eastern County

lKSAT
=======

rap Unit AREA % Area
Sq.Miles

XKSAT % Rock
Outcrop

----------------------------------------------------
109 0.200 80.3 0.35 65

IL:~: ~:~~: ~::: ~:~~ ~__
TOTAL = 0.249 Sq.Miles XKSAT = 0.36 %Rock = 52

I DTHETA
========

~
ry =

·ormal =
et =

0.35
0.25
0.00

PSIF = 4.20

•.AND USE
~=~=====

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

~~~:~~::~_::~:_---------_:~~~~:~~~-_:~~::_---------~~:--------_::~:_---,---
- 0.162 Desert 65.1 NORMAL 35 0 0.20 0.03 Max 0.14

~-~:~~:_~:~:~:_---_:~::_--~~~~-----_::_-----~:_---~:~~---~:~:_-~~~--~:~~-
0.249 = Total Area Avg. = 35 5% 0.170

IFERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100. %

0.0 %

100 % effective = 5
60 % effective = 52

,~UBBASIN DTHETA WEIGHTED BY LAND USE =

IfUBBASIN XKSAT ADJUSTED FOR VEG. =

~MPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.46

I % EFFECTIVE IMP. = 36

I INPUT VALUES FOR MCUHP1 PROGRAM
----------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I----------~~:~~:_--~~:_-------_:::~~--~~:_----------- ~~!: ~ _
310 0.249 0.950 0.104 315.0 0.17 0.25 4.20 0.46 36

1-----------------------------------------------------------------------

,I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 320
====~========~===

Soil Survey Used Aguila/Carefree & Eastern County

IXKSAT
--------------IMap unit AREA % Area

Sq.Miles
XKSAT % Rock

outcrop

I.1.09
CeC
PvC

0.091
0.064
0.015

53.5
37.7
8.8

0.35
0.06
0.40

65
o
o

----------------------~-----------------------------
0.170 Sq.Miles XKSAT = 0.18ITOTAL =

DTHETA

1========
Dry =
Normal =
Wet =

lLANO USE

0.38
0.25
0.00

PSIF = 5.60

%Rock = 35

----------------

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

Kn Kb
Type

Kb

---------------------------------------------------------------------------
0.03 Max 0.15
0.05 Low 0.06

0.20
0.10

o
15

35
35

NORMAL
NORMAL

40.0
60.0

0.068 Desert
0.102 L.D.R.I ---------------------------------------------------------------------------

% EFFECTIVE IMP. = 30

Avg. = 35 9% 0.140

DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 9.,0

0

LAND USE = 0.25

0.170 = Total Area

I PERCENT OF SUBBASIN

I
SUBBASIN DTHETA WEIGHTED BY

I,SUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @I ROCK OUTCROP @

I

0.23

100 % effective = 9
60 % effective = 35

------~---------------------------------------------------------------

I
1



I
I

LOSS PARAMETERS FOR SUBBASIN: 330
=============~===

Soil Survey Used Eastern County

IKSAT
=======rap unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop
~---------------------------------------------------

0.123 Sq.Miles XKSAT = 0.09

I
cec
PvC
Ro

IOTAL =

DTHETA

t
=======
ry =
onnal =

Wet =
··LD USE

----------------

0.091
0.019
0.013

0.33
0.15
0.00

74.0
15.4
10.6

0.06
0.40
0.25

PSIF = 7.30

%Rock =

o
o

65

7

I AREA LAND USE % Area DTHETA
Sq.Miles Type condition

%Veg. RTIMP%
cover

IA
in.

Kn Kb
Type

Kb

Il_~:~~;_~~~~~~ ~~:; ~~~~ ~~ :~ ~:~~ ~:~~__~~~__~:~~_
0.123 = Total Area Avg. = 35 13% 0.110

IlERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %I WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.15

!tUBBASIN XKSAT ADJUSTED FOR VEG. = 0.12

IMPERVIOUS AREA: URBAN @ 100 % effective = 13I ROCK OUTCROP @ ~~_~_::::::~~:_:__: __

% EFFECTIVE IMP. = 17

I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 340
=================

soil Survey Used Eastern County

LKSAT
=======rap Unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop
----------------------------------------------------

0.35
0.25
0.00

PSIF = 4.80

IPERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100. %

0.0 %

100 % effective = 3
60 % effective = 65

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

IIMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.32

I % EFFECTIVE IMP. = 42

I INPUT VALUES FOR MCUHP1 PROGRAM
, '----------------------------------------------------------------------

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

II---------_:~:~~:_--~~:_-------_::~~~--~~:_----------------:~!:---~~---
340 0.069 0.340 0.132 315.0 0.18 0.25 4.80 0.32 42
-----------------------------------------------------------------------

I
I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 350
=================

soil Survey Used Eastern County

IXKSAT
=======IMap unit AREA % Area

Sq.Miles
XKSAT % Rock

outcrop
----------------------------------------------------

0.35
0.25
0.00

PSIF = 4.80

Kb

LAND USE

I==~~==LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb
Sq.Miles Type condition cover in. Type

II--~~~;~-~~~~~~-----;~~;---;~~~------;;-------~----~~;~---~~~;--;~~--~~~~-
0.046 L.D.R. 60.5 NORMAL 35 15 0.10 0.05 Low 0.06

II-~~~;~-:-;~~~i-~~~~------------~~~~-:---;;-----~%---~~~~~------------------

I
PERCENT OF SUBBASIN DRY = 0.0 %

NORMAL = 100. %
WET = 0.0 %

100 % effective = 9
60 % effective = 65

ISUBBASIN DTHETA WEIGHTED BY LAND USE =

SUBBASIN XKSAT ADJUSTED FOR VEG. =

IIMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.32

I % EFFECTIVE IMP. = 48

I
I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 360
=================

Soil Survey Used Eastern County

IXKSAT
--------------

I Map Unit AREA % Area XKSAT % Rock
Sq.Miles outcrop

----------------------------------------------------
PvC 0.225 88.2 0.40 0

I_~~ -----~:~:~-----_:::~--------~:~:_---------~:_-
TOTAL = 0.255 Sq.Miles XKSAT = 0.38 %Rock = 8

I DTHETA
========
Dry =

INormal =
Wet =

0.35
0.25
0.00

PSIF = 4.10

I lLANo USE
========

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

I Sq.Miles Type condition cover in. Type
-----------------------------------------------------------------------~---

0.013 Desert 5.1 NORMAL 35 0 0.20 0.03 Max 0.17

I--~:~~~-~:~:~:_---_:~::_--~~~~-----_::_----_::_---~::~---~:~:--~~~--~:~:-
0.255 = Total Area Avg. = 35 14% 0.110

IPERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100. %

0.0 %

ISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

I
SUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.49

100 % effective = 14
60 % effective = 8

----------------------------------------------------------------------

I
I

------------------------
% EFFECTIVE IMP. = 19

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I----------~~:~~:_--~~:_-------_::~~~--~~:_----------------:~!:----~---
360 0.255 0.870 0.054 297.2 0.11 0.25 4.10 0.49 19

1-----------------------------------------------------------------------

I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 370
=================

Soil Survey Used Eastern County

IXKSAT
=======

IMap Unit AREA % Area
Sq.Miles

XKSAT % Rock
outcrop

Ro 0.136 95.8 0.25 65

I_:~:__-----~:~~~-------~:~--------~:~~-----------~--
TOTAL = 0.142 Sq.Miles XKSAT = 0.25 %Rock = 62

I DTHETA
========
~ry =
.~ormal =

Wet =

0.35
0.25
0.00

PSIF = 4.80

~D USE
.~=~=====

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

~~~:~~::~_::~:_----------~~~~~:~~~--~~~::_---------~~:--------_::~:_---~---
0.092 Desert 64.8 NORMAL 35 0 0.20 0.03 Max 0.15

~-~:~:~-~:~:~:_---_:::~---~~~~-----_::_----_::_---~::~---~:~:__:~~--~:~~-
0.142 = Total Area Avg. = 35 5% 0.160

IFERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100. %

0.0 %

100 % effective = 5
60 % effective = 62

~UBBASIN DTHETA WEIGHTED BY LAND USE =

ifUBBASIN XKSAT ADJUSTED FOR VEG. =
~MPERVIOUS AREA: URBAN @

ROCK OUTCROP @

0.25

0.32

I % EFFECTIVE IMP. = 42

I INPUT VALUES FOR MCUHP1 PROGRAM

IC~::~:~: __~;:;~:_~:~!~: :: ~~~;!__~;:__:::::~__::~:__:;;!:__::~::_
370 0.142 0.640 0.111 315.0 0.16 0.25 4.80 0.32 42

11----------------------------------------------------------------------

I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 380
=================

I
SOil Survey Used

XKSAT
=======

Eastern County

IMap Unit AREA % Area
Sq.Miles

XKSAT % Rock
Outcrop

II_;~:__-----~~~~~-----_:~~~--------~~~~---------~~~--
TOTAL = 0.068 Sq.Miles XKSAT = 0.39 %Rock = 3

I DTHETA
========

I Dry =
Normal =
Wet =

0.35
0.25
0.00

PSIF = 4.00

I LAND USE
========

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

I-~~:~~::~_::~:_---------_:~~~~:~~~-_:~~::_---------~~:---------::~:----~---
0.068 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.06

I-~~~~;-:-;~~~i-~;~~------------~~~~-:---;~----~~%---~~~~~------------------

IPERCENT OF SUBBASIN DRY =
NORMAL
WET =

0.0 %
= 100. %

0.0 %

100 % effective = 15
60 % effective = 3

ISUBBASIN DTHETA WEIGHTED BY LAND USE =

SUBBASIN XKSAT ADJUSTED FOR VEG. =

IIMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.50

I % EFFECTIVE IMP. = 17

I INPUT VALUES FOR MCUHP1 PROGRAM
. -------------------~--------------------------------------------------

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I----------~~:~~:_--~~:_-------_::~~~--~~:_----------------:~~:----~---
380 0.068 0.450 0.057 151.0 0.10 0.25 4.00 0.50 17
-----------------------------------------------------------------------

I
I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 390
=================

Soil Survey Used Aguila/Carefree & Eastern county

IXKSAT
=======IMap unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop

0.066 Sq.Miles XKSAT = 0.31

I
.LaA

PvC
55

ITOTAL =

DTHETA

1========
Dry =
Normal =
Wet =

lLANO USE
========

0.032
0.032
0.002

0.35
0.25
0.00

48.5
48.5
3.0

0.25
0.40
0.27

PSIF = 4.45

%Rock =

o
o
o

o

I AREA LAND USE
Sq.Miles Type

% Area DTHETA %Veg. RTIMP%
condition cover

IA
in.

Kn Kb
Type

Kb

II--~:~~~-~:~:~:_---_:~~:_--~~~~------~~-----_:~----~::~---~:~~--~~~--~:~~-
0.066 = Total Area Avg. = 35 15% 0.100

I PERCENT OF SUBBASIN DRY = O. 0 %
NORMAL = 100. %
WET = 0.0 %

100 % effective = 15
100 % effective = 0

ISUBBASIN DTHETA WEIGHTED BY LAND USE =

I
SUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.40

I
I

% EFFECTIVE IMP. = 15

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I ~~:~~:_--~~:_-------_::{~~--~~:_----------- ~~!: ~ _
390 0.066 0.530 0.058 77.0 0.10 0.25 4.45 0.40 15

1-----------------------------------------------------------------------

I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 400
=================

Soil Survey Used Aguila/Carefree & Eastern County

IKsAT
=======rap Unit AREA % Area

Sq. Miles
XKSAT % Rock

outcrop
----------------------------------------------------

I
RO 0.056 38.6 0.25 65
LaA 0.036 24.8 0.25 0
55 0.031 21.4 0.27 0
PvC 0.022 15.2 0.40 0

It~;~~-:----~~i~~-~~~;ii~~-~~~~;-:-~~;;--%;~~~-:-;~--

Kb

4.65PSIF =0.35
0.25
0.00

I;
DTHETA

. =======
ry =

.l0rmal =rvet =

LAND USE

r=~~== LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb
Sq.Miles Type condition cover in. Type

If-~~~~~-~~~~;~-----;~~;---N~~~------;~-------~----~~;~---~~~;--;~~--~~i~-
0.101 L.D.R. 69.7 NORMAL 35 15 0.10 0.05 Low 0.06

I 0.145 = Total Area Avg. = 35 10% 0.130

PERCENT OF SUBBASIN DRY = 0.0 %

I NORMAL = 100. %
WET = 0.0 %

I(UBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

UBBASIN XKSAT ADJUSTED FOR VEG. = 0.35

!rMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

100 % effective = 10
60 % effective = 25

I % EFFECTIVE IMP. = 25

INPUT VALUES FOR MCUHP1 PROGRAM -
~---------------------------------------------------------------------
~UBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

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

It~~--------~~~~~--~~~~~--~~~;~--;~;~~--~~~;--~~;~---~~~~---~~;~----;~-

I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 410
=================

Soil Survey Used Eastern County

IXKSAT
=======

IMap Unit AREA % Area
Sq.Miles

XKSAT % Rock
outcrop

----------------------------------------------------
RoI PvC
LaA

0.042
0.025
0.008

56.0
33.3
10.7

0.25
0.40
0.25

65
o
o

----------------------------------------------------
0.075 Sq.Miles XKSAT = 0.29ITOTAL =

DTHETA

1========
Dry =
Normal =
Wet =

lLANO USE

0.35
0.25
0.00

PSIF = 4.55

%Rock = 36

========

I AREA LAND USE
Sq.Miles Type

% Area DTHETA %Veg. RTIMP%
condition cover

IA
in.

Kn Kb
Type

Kb

---------------------------------------------------------------------------
0.03 Max 0.16
0.05 Low 0.06

0.20
0.10

o
15

35
35

NORMAL
NORMAL

40.0
60.0

0.030 Desert
0.045 L.D.R.I ---------------------------------------------------------------------------

Avg. = 35 9% 0.140

DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %

LAND USE = 0.25

I
0.075 = Total Area

PERCENT OF SUBBASIN

I
SUBBASIN DTHETA WEIGHTED BY

I SUBBASIN XKSAT ADJUSTED FOR VEG. =

I IMPERVIOUS AREA: ROCK OUT~ :

0.37

100 % effective = 9
60 % effective = 36

% EFFECTIVE IMP. = 31

I

----------------------------------------------------------------------

I
I



I
I

LOSS PARAMETERS FOR. SUBBASIN: 420
=================

Soil Survey Used Eastern County

IXKSAT
=======IMap unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop

0.123 Sq.Miles XKSAT = 0.29

RoI PvC
LaA

ITOTAL =

DTHETA

1========
Dry =
Normal =
Wet =

I LAND USE
========

0.074
0.038
0.011

0.35
0.25
0.00

60.2
30.9
8.9

0.25
0.'40
0.25

PSIF = 4.55

65
o
o

%Rock = 39

I AREA LAND USE
Sq.Miles Type

% Area DTHETA %Veg. RTIMP%
condition cover

IA
in.

Kn Kb
Type

Kb

% EFFECTIVE IMP. = 31

Avg. = 35 8% 0.150

DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %

LAND USE = 0.25

0.123 = Total Area

IPERCENT OF SUBBASIN

I
SUBBASIN DTHETA WEIGHTED BY

ISUBBASIN XKSAT ADJUSTED FOR VEG. =

.IMPERVIOUS AREA: ROCK OU~~ :

I

0.37

100 % effective = 8
60 % effective = 39

INPUT VALUES FOR MCUHP1 PROGRAM

1----------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

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

I
I



I
I

LOSS PARAMETERS FOR SUBBASIN! 430
=================

Soil Survey Used Aguila/Carefree & Eastern county

IXKSAT
=======IMap Unit AREA % Area

Sq.Miles
XKSAT % Rock

Outcrop
----------------------------------------------------

55 0.198 83.50.27 0

I_~:~__-----~:~::_-----~~:~--------~:~~-----------~--
TOTAL = 0.237 Sq.Miles XKSAT = 0.27 %Rock = 0

I DTHETA
========

l
Ory:::
Normal =
Wet =

0.35
0.25
0.00

PSIF::: 4.65

I~~=~~~
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

I-~~:~~::~_::~:_---------_:~~~~:~~~-_:~~::_---------~~:---------:~:----~---
0.237 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.05

I-~~;;;-:-;~~;i-~~;;------------~~~~-:---;~----~~;---~~~~~------------------

PERCENT OF SUBBASIN DRY = 0.0 %

I NORMAL = 100. %
WET = 0.0 %

100 % effective ::: 15
100 % effective::: 0

ISUBBASIN DTHETA WEIGHTED BY LAND USE =

SUBBASIN XKSAT ADJUSTED FOR VEG. :::

I IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

0.25

0.35

I % EFFECTIVE IMP. = 15

I
I
I

-----------------------------------------------------------------------
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SECTION III

Hydrologic Sub-Basin Characteristics



TABLE 10

Existing Hydrologic Sub-Basin Parameters

0.45 828.0 315.0 0.088

0.72 42.0 42.0 0.054

0.45 27.0 27.0 0.056

0.23 1626.0 315.0 0.163

0.68 643.5 315.0 0.074

0.62 39.0 39.0 0.054

0.91 24.0 24.0 0.053

0.61 1247.4 315.0 0.138

0.68 1217.6 315.0 0.100

0.91 1064.3 315.0 0.115

0.38 1083.2 315.0 0.093

0.61 185.0 185.0 0.043

0.51 51.0 51.0 0.063

0.27 222.2 219.2 0.064

0.72 104.0 104.0 0.051

0.38 34.0 34.0 0.059

0.45 784.9 315.0 0.112

0.64 103.0 103.0 0.053

0.72 36.0 36.0 0.053

0.49 24.0 24.0 0.054

0.38 1060.3 315.0 0.111

0.38 153.0 153.0 0.059

0.95 747.4 315.0 0.104

0.68 682.4 315.0 0.087

0.49 306.1 264.4 0.067

0.34 2158.2 315.0 0.132340 2249.8 1516.0

330 1560.0 1410.0

320 1884.0 1420.0

310 2150.0 1440.0

290 1831.2 1428.3

300 1438.0 1380.0

280 1346.0 1334.0

270 1364.0 1338.0

260 1426.0 1360.0

240 1361.0 1348.0

250 1765.7 1412.5

215 1384.0 1358.0

210 1495.0 1382.0

190 2428.5 1460.0

230 1430.0 1355.0

220 1470.0 1410.0

200 1813.6 1402.0

180 2240.0 1412.0

150 1379.0 1355.0

140 1813.6 1376.0

160 1356.0 1334.0

170 2202.9 1442.0

130 1777.9 1404.0

120 1356.0 1344.0

110 1386.0 1356.0

IjiBillli~!III!i liaBE,Itl.IIIIIII.,'II.,
100 1752.6 1380.0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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TABLE 10

Existing Hydrologic Sub-Basin Parameters

~1!~il"ll:i~~1illllt~!~la=11f8,Illl;iil 11111 IIImllill 1111

350 2206.4 1480.0 0.38 1911.6 315.0 0.093

360 1736.5 1383.0 0.87 406.3 297.2 0.054

370 2232.5 1405.0 0.64 1293.0 315.0 0.111

380 1438.0 1370.0 0.45 151.0 151.0 0.057

390 1400.0 1359.0 0.53 77.0 77.0 0.058

400 1805.0 1346.0 0.91 504.4 303.0 0.079

410 1881.2 1348.0 0.45 1184.9 315.0 0.094

420 2232.5 1342.0 0.80 1113.1 315.0 0.099

430 1352.0 1324.0 0.98 29.0 29.0 0.050



Existing Hydrologic Sub-Basin Characteristics
2-Year Storm

TABLE 11

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

.s~l)i\ ·Icii< .··FiowpatllAdjusted:<
.:..:••.•.•••. ·.::.:.::·.::••.•:B.::..::.:·.::.t as.·.·~.:.:.·.D·.·.i D:•.•.•:··:••.•:.·.:••:.•:·.•...: •.::·.•.::.:::..:..:.•...:.•.:.•..::.•.:•...:. (S················MiI·•...). ..J&fiitll :..:••:..:..•..... :.:•....:.:..:•..:•...:.:.•. ·.•:·..:·.•..:••:.:.•..•(••••Ft••. •••.••.S:~•...I/:.••.o.•.•Mi·.••.p.•• :· •••~I)e•••••·)i•.·.•:•.•.:.·..:••..:.•.:.•.•98t .:)(Miles) • •

100 0.088 0.45 315.0

110 0.115 0.72 42.0

120 0.086 0.45 27.0

130 0.027 0.23 315.0

140 0.134 0.68 315.0

150 0.121 0.62 39.0

160 0.144 0.91 24.0

170 0.187 0.61 315.0

180 0.095 0.68 315.0

190 0.208 0.91 315.0

200 0.048 0.38 315.0

210 0.080 0.61 185.0

215 0.028 0.51 51.0

220 0.024 0.27 219.2

230 0.206 0.72 104.0

240 0.057 0.38 34.0

250 0.078 0.45 315.0

260 0.147 0.64 103.0

270 0.147 0.72 36.0

280 0.115 0.49 24.0

290 0.092 0.38 315.0

300 0.052 0.38 153.0

310 0.249 0.95 315.0

320 0.170 0.68 315.0

330 0.123 0.49 264.4

340 0.069 0.34 315.0

0.088

0.054

0.056

0.163

0.074

0.054

0.053

0.138

0.100

0.115

0.093

0.043

0.063

0.064

0.051

0.059

0.112

0.053

0.053

0.054

0.111

0.059

0.104

0.087

0.067

0.132

.i6+Hf~TiDie.()f ••:.24--Ht;;1:'hlJ.eQ...·
cahterttHitibii).:mcontentrationH.!·(iloutslm •••••••·:..·:(Hoursli·

1.575 0.429

1.029 0.992

0.879 0.846

0.387 0.387

0.454 0.450

0.921 0.883

1.500 1.479

0.650 0.629

0.592 0.563

0.712 0.704

0.350 0.363

0.292 0.317

0.771 0.738

0.287 0.308

0.637 0.600

0.712 0.679

0.442 0.442

0.625 0.587

1.033 1.000

0.962 0.929

0.417 0.417

0.408 0.404

0.721 0.704

0.458 0.454

0.292 0.308

0.379 0.387
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TABLE 11

. Existing Hydrologic Sub-Basin Characteristics
2-Year Stonn

:~~'~I.lllRrflllt!!12i.MIIII.!IIJ!lit 1;~illi_l~~~.:·
350 0.076 0.38 315.0 0.093 0.304 0.321

360 0.255 0.87 297.2 0.054 0.496 0.471

370 0.142 0.64 315.0 0.111 0.512 0.504

380 0.068 0.45 151.0 0.057 0.442 0.429

390 0.066 0.53 77.0 0.058 0.654 0.617

400 0.145 0.91 303.0 0.079 0.592 0.567

410 0.075 0.45 315.0 0.094 0.387 0.392

420 0.123 0.80 315.0 0.099 0.608 0.592

430 0.237 0.98 29.0 0.050 1.421 1.362



TABLE 12

. Existing Hydrologic Sub-Basin Characteristics
lo-Year Stonn

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ilJlllllill1iii!i,tliiliIE
100 0.088 0.45 315.0

110 0.115 0.72 42.0

120 0.086 0.45 27.0

130 0.027 0.23 315.0

140 0.134 0.68 315.0

150 0.121 0.62 39.0

160 0.144 0.91 24.0

170 0.187 0.61 315.0

180 0.095 0.68 315.0

190 0.208 0.91 315.0

200 0.048 0.38 315.0

210 0.080 0.61 185.0

215 0.028 0.51 51.0

220 0.024 0.27 219.2

230 0.206 0.72 104.0

240 0.057 0.38 34.0

250 0.078 0.45 315.0

260 0.147 0.64 103.0

270 0.147 0.72 36.0

280 0.115 0.49 24.0

290 0.092 0.38 315.0

300 0.052 0.38 153.0

310 0.249 0.95 315.0

320 0.170 0.68 315.0

330 0.123 0.49 264.4

340 0.069 0.34 315.0

0.088

0.054

0.056

0.163

0.074

0.054

0.053

0.138

0.100

0.115

0.093

0.043

0.063

0.064

0.051

0.059

0.112

0.053

0.053

0.054

0.111

0.059

0.104

0.087

0.067

0.132

§fm~·OOljP~9f .~4--J!I#[iJ;IieQr
'COncentratiOn ·'ConcentriltiOij<
rmot.irs)r.U:':I::'(HBtifSjU··

0.246 0.279

0.600 0.646

0.521 0.558

0.237 0.262

0.279 0.313

0.542 0.583

0.908 0.979

0.412 0.442

0.358 0.392

0.467 0.496

0.229 0.250

0.221 0.242

0.458 0.492

0.183 0.200

0.371 0.408

0.425 0.458

0.279 0.313

0.354 0.392

0.617 0.663

0.571 0.613

0.254 0.283

0.233 0.258

0.458 0.488

0.300 0.333

0.221 0.237

0.254 0.279



TABLE 12

. Existing Hydrologic Sub-Basin Characteristics
lO-Year Storm

I
I
I
I
I
I
I
I
,I

I
I
I
I
I
I
I
I
I
I

350 0.076 0.38

360 0.255 0.87

370 0.142 0.64

380 0.068 0.45

390 0.066 0.53

400 0.145 0.91

410 0.075 0.45

420 0.123 0.80

430 0.237 0.98

315.0 0.093 0.221 0.237

297.2 0.054 0.279 0.317

315.0 0.111 0.346 0.379

151.0 0.057 0.250 0.279

77.0 0.058 0.375 0.417

303.0 0.079 0.363 0.400

315.0 0.094 0.246 0.275

315.0 0.099 0.383 0.421

29.0 0.050 0.842 0.904



TABLE 13

. Existing Hydrologic Sub-Basin Characteristics
50-Year Storm

315.0 0.088 0.208 0.229

42.0 0.054 0.446 0.492

27.0 0.056 0.396 0.438

315.0 0.163 0.204 0.225

315.0 0.074 0.233 0.254

39.0 0.054 0.412 0.454

24.0 0.053 0.671 0.746

315.0 0.138 0.321 0.363

315.0 0.100 0.279 0.317

315.0 0.115 0.371 0.412

315.0 0.093 0.196 0.213

185.0 0.043 0.192 0.208

51.0 0.063 0.354 0.396

219.2 0.064 0.154 0.171

104.0 0.051 0.287 0.325

34.0 0.059 0.329 0.367

315.0 0.112 0.233 0.258

103.0 0.053 0.275 0.313

36.0 0.053 0.463 0.504

24.0 0.054 0.429 0.471

315.0 0.111 0.213 0.237

153.0 0.059 0.196 0.217

315.0 0.104 0.358 0.400

315.0 0.087 0.246 0.275

264.4 0.067 0.192 0.208

315.0 0.132 0.217 0.237340 0.069 0.34

330 0.123 0.49

320 0.170 0.68

310 0.249 0.95

300 0.052 0.38

280 0.115 0.49

290 0.092 0.38

260 0.147 0.64

270 0.147 0.72

250 0.078 0.45

220 0.024 0.27

215 0.028 0.51

240 0.057 0.38

230 0.206 0.72

200 0.048 0.38

190 0.208 0.91

210 0.080 0.61

180 0.095 0.68

150 0.121 0.62

140 0.134 0.68

160 0.144 0.91

170 0.187 0.61

130 0.027 0.23

110 0.115 0.72

120 .. 0.086 0.45

<S\l§iF ••••..A.••·.•••.•·.r.Mi•. •.·..e.•..·•.·•.·.. ·.a.·.·.••.·.••.•.•.I•..•.•.••.e(·.·.s.·J.•.•.•. ·•.•q...·..•..·..•.••..•..•..•...•...•..•:•.•......•.·•.•.•..•.••..•..•.Fl...........•..•:•......•...•..T:.•·.O.•.·•••.••.•.;;;~nigt:P...a.·h•.·:.t.•..•..:..b.........•...:..:..•.•.• :.:..••:..•..:..:..•.:.. ?A.d
j Ustea...6.4:H1f2TiDieOf ·.·A.~...AWtt~OtJ.·••.••·

·····BitSilf······· . LIe.' •..•• ·.·.•. ·.:•.•••.•.•...·.•.(FtI.....••.S~l/Mi.••.o.pe••••I<eC)•••.•.·.••..••...••.•·.••.•:•. ·••..•:.. •..:•.•..••.:...•••..••.:...•••·.••.0.:···.:••.·...•• ·.·:.••.:••.....•·.....• ·.:..:.·.0...•·.•.•• ·.·....••..·••..•:•.:··.n·.•..• ·•·..·(Hte.on.••••.u··.t..•••rsra.•·.•••.••••••)t.•·..:•.·..•.i.•.•:·..•.•...•.o..•.•:....•....•·...•.·...•.·u.......••·...•..•..•.........•........•.•.:.....•....::•..:...•..•..........•...•·...........~oncen ra Ion ..:I~D2'" .··UCU(Miles) (Hours)/.

100 0.088 0.45

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



TABLE 13

Existing Hydrologic Sub-Basin Characteristics
50-Year Storm

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

390

400

410

420

430

0.076 0.38

0.255 0.87

0.142 0.64

0.068 0.45

0.066 0.53

0.145 0.91

0.075 0.45

0.123 0.80

0.237 0.98

77.0 0.058 0.292 0.333

303.0 0.079 0.287 0.325

315.0 0.094 0.213 0.233

315.0 0.099 0.304 0.342

29.0 0.050 0.608 0.688



TABLE 14

315.0 0.088 0.196

42.0 0.054 0.412

27.0 0.056 0.367

315.0 0.163 0.192

315.0 0.074 0.221

39.0 0.054 0.379

24.0 0.053 0.608

315.0 0.138 0.300

315.0 0.100 0.258

315.0 0.115 0.342

315.0 0.093 0.183

185.0 0.043 0.183

51.0 0.063 0.329

219.2 0.064 0.146

104.0 0.051 0.267

34.0 0.059 0.304

315.0 0.112 0.221

103.0 0.053 0.258

36.0 0.053 0.429

24.0 0.054 0.396

315.0 0.111 0.204

153.0 0.059 0.183

315.0 0.104 0.333

315.0 0.087 0.237

264.4 0.067 0.183

315.0 0.132 0.208

. Existing Hydrologic Sub-Basin Characteristics
100-Year Storm

340 0.069 0.34 0.229

230 0.206 0.72 0.304

140 0.134 0.68 0.242

110 0.115 0.72 0.458

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



TABLE 14

Existing Hydrologic Sub-Basin Characteristics
IOO-Year Stonn

.<suJ)·····>I···lllll'Ill Flow Path I~djuste(J>i··I'~!IE!II~III6-ij"~GJ.?4JU~Qf24--Hr.Timeof·
•..,••..,.,·.•.·..,•.·...,.'..,•..•.••.•..,•.B.·••...,•..••,.'•.I..•·.as...•·..•..•.n'.i..,·".ri,'.'.,.·,,'.,•.•. ·.••. •.••,·..,... ·.,••• ·,•.·, •...,••.,•. ':•.•••,•.•.•.••.•..,•...••..,.. r~ •••••,., •••,•..,••.••. '.,•..••.•..•,...•..,•..'..•.:..•.•...•.•.Le(Mi•••··'.·•.•.'·~l·gtesi.h)•••·..•.. ·.'.•,:'.'..,•..•.•,.,:.•,',••..'.•,.:.••••,., •.••,••.•...•..•• :.,'.•.:•.•• i'·)SI()pe>·.'.·.·.',·) ·).ConcentriltiOff. '.·.···.Conceritratioo·"'·• ,,·(Ft.IMiI»/).(HoUrsl•••••••••• u·ii(Hours)••••···.·'·····'·., •••
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I
I
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I
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I
I
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I
I
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I
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350 0.076 0.38

360 0.255 0.87

370 0.142 0.64

380 0.068 0.45

390 0.066 0.53

400 0.145 0.91

410 0.075 0.45

420 0.123 0.80

430 0.237 0.98

315.0 0.093 0.183 0.200

297.2 0.054 0.217 0.242

315.0 0.111 0.262 0.296

151.0 0.057 0.200 0.221

77.0 0.058 0.271 0.308

303.0 0.079 0.271 0.304

315.0 0.094 0.200 0.221

315.0 0.099 0.283 0.321

29.0 0.050 0.563 0.629



108 112

102 100

91 91

35 35

169 174

123 122

103 92

234 234

105 105

241 235'·

62 64

112 113

23 22

29 30

249 254

64 64

101 102

171 175

142 140

121 121

120 123

61 63

293 288

238 244

195 200

99 101

4 8 43 46 88 92

5 5 34 35 80 80

5 5 34 35 73 74

5 4 16 16 29 29

20 18 74 76 140 145

7 6 45 47 98 99

5 4 33 31 79 72

33 31 101 103 194 194

11 10 40 42 85 86

37 32 105 104 198 194

9 8 28 29 52 54

23 22 60 59 96 97

1 1 9 9 19 18

2 2 11 12 23 25

15 14 98 104 203 209

4 4 25 26 52 53

15 14 46 47 84 85

10 9 65 69 139 143

8 7 52 52 114 114

7 6 44 46 97 98

16 15 54 55 100 103

4 4 23 25 49 52

43 38 126 126 241 238

33 34 118 120 203 207

45 46 110 113 169 174

17 16 51 51 85 86

TABLE 15
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.Summary or Sub-Basin Peak Discharges (CFS)
(Existing Conditions)

300

290
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240

160

220

250
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230
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TABLE 15

Summary or Sub-Basin Peak Discharges (CFS)
(Existing Conditions)

83

70

184

103

167

191

319

140

350 23 22 61 62 98 100 114

360 25 24 122 129 251 263 308

370 31 29 93 93 162 161 192

380 6 5 31 33 65 68 80

390 4 4 25 27 56 57 70

400 16 15 69 71 137 137 167

410 13 12 47 48 84 87 101

420 16 14 59 60 116 115 141

430 10 9 66 63 155 145 196
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SECTION IV

Hydrograph Routing Parameters



-------------------
COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER I< 101

f(j() /20o eo

. ,. t " Il ._, . . --I- -+-HH+++I

15 1:-'·~>j-l~·..wfll+.1:-~i~I~:',:W:·j::":'-~-h-~..:..'~f1R;-~';Lf'.'-t--~-+-+·'.J-'·'f-·'·Hl·H·'4'~-+~-~+·r+··+-:f-:t-·~-H·'-· H:-t~-tot:t--t--t-:H':H~-H=-t~::-t'-'~+.~tit;:t':H'·'-rt-li:·-·i-t·-t
l

~t·~t'~ttl:~Lj"jf:t·'~t·~t~t=t·:·'tj~'H~·i1~:-:to-j::-:-t'-t'-t=~'t:t:Il:~ 2.5

-"~T I ; ! l' I j i·· i·_.l
1'
-..-1

1

II! 1...w:"'~--4--J-.-+__,+~-I--.f-:'.'H_::~ "- M • ' -I-++--t-H

: I :;.1 I I ... 1 - . I - !. .,-. . '-' ~ 1-+++"""
-~t~·- ~-i-;'~" 'f t~~. i~ I. I " -i .. -, -. - I-H--H--H

U·U~j"t..u--L"!41·Wf-t+-!~'1:111-+'.:..-:tlWPH
1
...tl1H-1 -H-t+H1+t..;.1+tH-f+1-t-.,.-·f-·-+·f-·-~IH:-J: -t~.-t--f··t·:t·-t···t-·"H-Hiitttt·-H"H-I-i-j:t~~t-:t:~t·~~-I-=H'--'""·1:-·~'·t'!---tt'~t~t-~HmH0,0

(). () : I l1J., -1
11

'Ii . 'j: , - .'~ ~ ~ ~ ,-' .,. .. - ~- _... . -': ~ '~' .. ' ~I--I--+-.-H-H""

-j ".' ~. --~ -j'!+

R~ "* '(:u;w -I

RC 0,100 0,025 0,100. 2800 0,008"

0,0 0,0 2$ 25 75 "8 10,0 100
RX

£,0 0. 5 1J,t; ~.O (),O 0.5 (J.G 5.0
RY

CALCULATED BY: D, 1?YtJ.dJ~
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COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER _R_I_I(,_

I" "'." I III . - . .. . _~ =.:: ~J-l4-._._,"".-•.~~-I _ .I-H-H-+-H

U~U'J-i-ll'l'jlL(W:O~1+11-j.·I·;rlHP11~'I~+tH-H-1rt-t*· #~rHtr··t·Ht,r-H- ~-'1-1-ffitffiHiittttHH'1"i'it'-t"t't-n"n-1"l't,t-f-1t-~·~... 0,
0

()./) u·llu.·i-ill:£ji~-tl
o
lt[±1~WllU2J-)oWJlliJl~4klo ·l..U·jill~~o,wlli-l'f~.&k-oP~:.L~'~Ll~J.JJ.~/()~~~"·u-·~.L-LLL~/2J.25·~1-L·"..t..'-LL~'.J-','L.I.".......•4-1,"•...I0-I-lo".....~

,

* .(toW -IR?

RC 0,100 0,025 0.1.00. 22,t)O (),OOSS

0.0 2$ t,5 7.5 7$ /00 /00
RX 0.0

0-5 ~.5 fJ,D (),O tJ.~ O..?_ s.{)
RY 5,0

CALCULATED BY: P 13vU~4j
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COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER~

..... 1- - ,. ~.: ~il'l :1:= :'.: " ~ ~ , ..= ~ __:_ ._" .. _ ~. '~:., ~. -: ~.:. '::. .. ~ ;._ . ,J=-I--..H_H_-.I. E=1-.1-+__ -t-.H., 1-1-1--,.....

1__ ': •• ' -: ..~.~ _': :-•... 1'-11 1'. 1 .. ~-_. - ..._ .. "'1' ...,.._._. t--. t;.O

" 0 .... I- H~H--t-I-++t-t-t-i t-
:=;>. I- .t.. ., .~" __ .:\~ -tt:~ ..~ ·-t t-H 1·--+-+-1-"1-1-1-. ~'-- =~ ~ - ~ - .,- '.'.' -' - _. 0 ••• , - _.. 1+l-Hf-H-H'-t-t-rt'-rt"1

-1- ,. , _. ':. '..!/'j" ' .,

o

I 1,+ ;,: j". . 0 _. -'. •• • ,. , •• ,,: i-I-I-··'.·1 '+-'+.-+-HII-t-t-I:L."'.-W-4-1--l--+-+++.f+H-H-JrH-HT't11
.. T .. • - ~~j~ -~.. --i -. . _ , .' , .' _ . =1==r+JJ=++-I-I-I-I-~-H-H-+f-ii-_r_t" f1.H,_H._-t,.-,J'"t.T_,J• r-

SFff,·-~U:··,£:·U··nill·".q-+:-~;·:f-"=f:+~·~'-tt·*·'g'+.'.~H-".~._+--ttf-t··a'·ffitffmHfft··-f,,··Ff,il,,~#fffiqj·'~-=tj·'±·· -mmmlfEEEE 2.5

Z.S >- -J~ :1I !:ht-:.~ .. '..:- .:,. ''_.: .. ~ .. .-_. ,,' t- • ,,-H-+-I-I-H-H

- ~ .' .' ,_ --.', _ - t- - .t-Httff"tT:Tj:ttttt+r+t+1r+J:r+++-Hl- !.-. I.

ttJJLUJ-"J'!I~t,'L't··'~·~~LW#++t+lfrn- ~J~"·4-i·:f-'f:1+1tf·~~'1~f'~;'l:T-f--f'f"f'ffi~-'F-ft-- ttf·f-jJ··-t-t'-ttH'··H"H'-~':t-'tOt'-t-I-1trrtUm~rn a, 0+ .. I~ - - _.,.

G.0 .' _, ' ,. . .' ... .__ , __ • .. _, . ' __, 0.' ,... ,

); -;:It - ---/0'· ~ _. 3t' - --- -- - - >-:~ -H'r-t-'-t-.-t-+1

RS * fl:9vJ -I

RC D.OI? 0.DI6 O. Ol~. 1800 o.Ol~(p

t ,0 /.0 -z.fb. ? ~q.Q 2'~ "20.0
RX ().() O.S

O.S 0.5 0.0 0.0 0,15 o.~_ 5,0
RY t;,o

CALCULATED BY:L. --rtUJmA5
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COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER fZ 14lP

L-J1 -1 - -- -- - J -- -- - - f-' -~ ··I-~+-+-,H
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IIPO1000o
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1
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RS * . fLo.N -I

RC 0.02? Q •. lfJO 1?6? o.ooel
0,100

100.0 IOO.~ tz.':t. '5 13 () ...C? /o11&.. / (00.0RX 0.0 o. c:;

(J.O O. (J 3.0 '3.Q_ '5.0RY 6.0 3·0 ~.Q

CALCULATED BY: LTht»+1A'$



----~~~-~-~-~-~--~­
COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER ~V?fp
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COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER R II r

eo

~ •.. I-+-II--l--l l-I~J..-I-I

_; .. _. -.-+--+-+-1- l-1-I-1HtL'~" .....

40
10o

I I I;: I r-. ! ~~~

o u..u-u-w,hiw:w"~w.!+I+JI~I-W-4-l-+~+J.+""fr--t+r-+~+; lr-*#'fl-fl-ttttt+ifi-f'f~f~f- t-"ftttttH-HlHlH::'l=-t'::1:'ii"-tt~i-'-"'t·H·i·H_t··t"·t·l-t::t~:'t:~t:'-t'tt1 0

j
, ! I ~ i,.~ Ii 'i .\

I' ..!. _.~-f-- .... H I

.": :* Ii· :.; t II . .. _I-. I.· ::'. '.' _. . . , .. , - I -I-I--II-+--lI-HH-I-I. -+R' t·:--,·~-···) ,.,.,.. ~-,H.. f--H-+ - ----•.. 1-- ''''-' l--+.l-+-II-+4-lI :"·' ·'·'~+-I-+-+-/--" .C-.;-,.,j -....+ ... .. ~ .... Pol" '1-- - 1 ..." .. . .. ., .. ". -j .f-... .... _.... '- ."'- .. --'"
p·'C-i:/1'+~.'ttlt.J1=+-·i-W-W·........q.......~·j~··;.!.~.R-=f'-t-"+'F'J=R=t+f"'f'"R-=f'"~... -f"'fhHi-1+tHlli+tt±i+t'Tt'''t''H'H-±tttttttlWr-rtttt-H:tittt:I=tt+l~

6 e-+!. 11111 .. j.±'-~";:;,:,,, I _.. _. '- .. -: : ::;H'.~.r-F'i·H,...I--t-I,"_·I-If--.f-H l----t--1f--.1-1_"H~._.I-~II--+--j_~I~:Jtjtjtj
; .. !-':I" .. I, . ! I +--

..-' ... _.J..- •••- .. "~L \·1 .~ .f-_... '. .., L ... ,.::..-"- .
1- __ .:._ .. ' _.. ... .... :1-:1' iT "1':: . f- . .. .... .. I·· - -l- .._ .. - +- _.. .. - .. _. .. - f-... . _:~. ~:... '.. -::- .. ' .-l-.-l-_.t-t-I

UL"W~'''W-W':I'"-W-W-'-l-\-il1li-1-1 U't+.W'-Rf-R=t--H-H-+l-ffHt+t+H1R1Tt-"-1-1'-+'+t±±ttttttlt±]tfjjj±±±ttltttttttt:mm/010 I···· ... ... .;-'H~'"1'..i.. _. ·-t·· . .. - _.,.. . .... .... .>-. . . .. ""'''.....~: ... '':' ~ ...- ••.. -~-
-. - I . _.-. I· I 'I .. .. .. ... - --- --I-4-~+-I-I-I-+-l-+-I+-H--++-H-+-H

-tl' ' +- 'j' I -'. .. .. I.-+--H-jf-I·· - .. -·H--I-+-I-I-+-HH-H-+ ,
+-r I'.. l ;

so,O(gD..O
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R:5 :Jk ·fL-.OVJ -/

RC 0.035 D·d?O 0,.0=3$ I zoO

RX 0.0 $,0 1{P·O yJ-,O

RY £',0 (R.o 4.0 -z.o

CALCULATED BY: L--:rkwr~~
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COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER f<ICf I
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CALCULATED BY: L--r1wVW'~
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- .. - --·I-I-If--t-t 1-1-1--+-1

W -I-+-~H--I -

_. - , -. _. _..- . t- '-'.
-1- - - ,--

- - I-- -

CtoGOto()

! i :Ii.~ ~ r- - -. . _. ,,- •--I--I-,I----h~HI-I

_
-I"·'-'.t_.-__-:-.' _..-.' _,i' . t - -.,. -- _. - -- -f- .-. .. -- - - ." -,J..-HH--I ..__ _ _ _ _ . ~ __ ~ ":' __ ,- _~- - -:._

o WW..ulltt~-U.+L++-l+f-++-t+++f-H~4·-'f-+f-tfl-Rff'-'-f-f>-f"BRRj-TtttrfHHlittttttttttttttmmrrrr-rnD 0rr l I -.~:: := : _: - r -. ~. ·1- .- - - : =-: :

i . -

-- -I ~T '1- ; : - i-i- - ~ .. --- --- -. - -- - 1---- 1-4--jl++--H--H-H-H-+--II-++-~-H-lf-Hf-H-H--t+-H-H-H
1-H/4--+++-+-H-I-I-4-+~- ··t ~.:t. '. --.- -- I- __. ~

ttl-tt_-t.~-ttt·tJidl~' J+-tt.f--+-+:t-.-:+._~;-+-t-+:::~'--f::'ttmR=t=R+t-i=f+fff"'f-ff-f"'f'f--\1-I-EfjB:fTI±tt±±ttttttttttt:1:f!j:tt:tttt=t+tt:t+tt=t=t=1+1Z,-;;;7

1-.0 + L: i-#},;-:.-.__'"_. _ _ .+.-.+..++-I r-

-t .-- .... --t. _.- _.- '-- .: I : -'-' !"-I".. '-' ....- "

RS ----!:- . rt.ow -I

RC O.OIS O,O/~ O._O(~ 'ZIRQ2 a·oa,Z

RX 0.0 0.7 16.0 ~S.O iRS. 0 7$;(;) q1~-s I DO,O

RY &;.0 z.o 1.0 z.o z·o 0.0 z..O IS.O-

CALCULATED BY: L· Th,P~'$



-----~----~-------~
COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER (Z:z.t1

~ I (, I

'7 I- j ·t- ·t..... I-t·····
." "I ....-.. .'. 'j" .j!'r- J ~ ...

. .... •• ....• -f- .

- -. -I-~..++
." -'..' - . - 1-•.;. ­
'. .... - -1·--·,,-

. ·-I-+-· _. ..... +- .++_ .. -H- -H--H-H-i
-H++-1-I-I-I-·- --; c H-+++++-t++

1-1-+-+-·1+++-+- .. '- '--I-+-H-H-H
. ". r-' - ···~'-+-I--H

I- - .•..•. _. t- .. ···t- ··1-1-.-+-++-1-1-

... - . -I-
.. -r-- .r-.

• ' ; 1 I " . •..• .. . _"'. " __ " • 1-" .. I- _. "'I-+."~~,":::.-++r-.+J ...j."+++H-+++I-+++t-t-"J- + '~. I-~t± ·r:"]. :1= ': ~' _. - -,,'-_1'-•.1>-.. 11-.H-f-,_·T-_i.-+-+++++-t-f-t-t-t.. I--. - -1-._+-+-1

I±lHj·""l:-l:·.t~·Urp!I:.L·i ..it,~',':..'~,+,,·tj··W·~-~-+-+"m+J.++"·R- R-'-if-'fFH1-Htft8±tttJHinttJ±±ttt-tijtf:tt:ttt:tttHrn+t1+~ z,~
2.; 'I I 11- .i h=tt,,~~~ eP-'" _ _ , I~!\ ..

'" titill.w.:~I:~t··~~· '~.~I-~.~:t'"4'.~.. +-I~'~i~!I+t+t+~~t'rt+k--+tiii'·1·1··1····H"41R--FfFFf-fl-;-'t~:;t':f.--+·i- j"-+i·~I~-i·'~r\l·--l~j··~~~~I-:f~'~,·t;~~~~:::::::~;·i>-<i~i-'t1-~"'l-~.~~··F-r-.lf.f.-t.y..tJ. 0
v ... .. 1-. ... 1,,-, -" . _ ..... _,_ .... '. I- o'

..... ........ . ·1-·· - -1- -,,1- _........ ,.. -I- .. .. .__ ..... 1--_ "1--1-
-I--.•.•.••.1-1- ······1-···· ... _-- .... -···1---1-..-·.. ·• ..1-',," .- ..,. 1--" -- ..._.-.

....1- _. ... .. ... . - -I-I- - -;. -1-1-1- .'

o ,0 40 10

RS ~ . fuM) -I

RC o.OI~ 0.0115 D.ot?, -z,.lIOO 0.0011

I.~.O '3? ,0 £os,o i5.() qq.? IOO.()RX 0·0 oJ~

t .0 20·0 z·o O.() Z.O 5.0RY S.O Z·o

CALCULATED BY: L. Tlv>V\r.a-$



-_._-------~--------
COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER RZZ.(

....... - - ··I-+--1I-1-I+-r-t-+-·I-I-t-+-f-I-I-t--'.-+-I
.'- -f-

f- - .

... -.. ·1-
1- ....

~ .-_ i- '."=.1- ~- ~ ~ -_ . - _. - .. - ~~ .. - . ~L-.~ -.- =- ~ -r.- - ~ .
- '-' _. -1- -1" - . _.. -_. . .+._- - -- ..

6 WlliUW-'t·-·t-~···'W4·-·-i"'+"~1~'-f-t.+... m=tt:r+-R'-=t+fFFfl-f'm-ffi-'-H-H'rt±±I:t±±±t±±t±tttlttttt1tttttW:ttttlttttt+l1'5

." ' -+- ~ '-l--. . ~:. .. .- . - .._. --:- t: .:: ~-'1----t-'+-I-I·..J-+-++-H-+++I·+t-++++++t-f. ·t --1 - • I- -- - -- . . ...,. - _ -1-·' . _ _..- 1·w..J-I-W-W-I-+-~~-:I-Hf-HH-ir-H~-H-H-H';;, ~ ...,
- . _._ ..- - _.-" 1- .. ·1-4---F+-H

! II . ' .... ---+. -H-i-I--t-1

U-ll.J..W~lt-t-;-·U'-.w"witul-~t4H-+I+f+14+iq!i1~1"ltf'-H'W-"+-U'H-·.w.-tf-tt·-t-I·+l-·rtt.. t+:~tt:1+·~ti-.~++'r:+i··It-H;ii.~.ttrf~1i~1i'-;;;;;'11-'rr-~-'rr'-n'mIf!)

0.
1

(I :.; ... .',' ." ...... "H~9.. ~ ...'.--. -~ _,._~ ~~==- .~- . ~ .
"'1- +-t .. ,---'-' . -... -...-

:.i . .1': i-.!- - -.. r" - T - ~- -t --i- ···H-l-+-II-Hl--t

t/7 t~t:ti·t·-tt~t~+L~·'hJW:W-~=1_W:~;~.~~=1~hi~'-r=1,q~=I'':J'=R.:f.~.. =f.=f...=t.. _=t_t::{''i-'f~'=t;=(--=-f'f..f..+,'f.f'.+_+··-tt'f:·-:t·tttti±···t..r~t:t:'t±1·r·t:t:~j888Sl5'1:t:t=r:fH:ff-..=f_:t.' ':t.:t"'=t''=t-'+-~l"~'~t-+ti1l-; Z # oS

.~.- ..... ., ·1····- _. -:!-

o /000 , 1600

RS ~ FLow -I

RC 0.100 0.016- p •. IOO 3000 0.0'83

o. _t;; 550.0 ,>t;o.~ $72.5 58,0•.0 't:t~.1. s ZPOO. ()
RX 0.0

C;.o o.S tJ.O 0.0 0.5 0.5 5.0
RY o,t;;

CALCULATED BY: L I rAOYVI4?



r- __I-l-~_I-I I-I-+-1H

I-

.-------------------------------

----~~----~--------
COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER e::e-~

I- -­
I- -I -t--f---jH-1 I-l-I-l-I-HI-HH

, I I

o 100

R'S ~ . fLDvJ -I

RC o. /00 ".030 0.100. (COO 0.0070

'Z'$>~.o 'Z-~.e;.~ 2kf·? -z.t, ~j. r;; 4'11·.s $~o. ()
RX 0.0 o:~

t;~o z·o 0.0 D.O z..o ~'~- '5,D
RY z..o

CALCULATED BY: L 71vtwJ6



.-----------------------------

----------~-~------
COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER R~

f- .. --f-.. f

~
t,1-.]. . .. .. . 1 , - .

.. ·1--__ - -::-' ",l~',LI" --t:. . -1-1-- - ._-- -- '" _
- 1'- _.~ _.. ._ .._ ".- ._- .-.. I---~"- . - - ~. -- ... _.. - .. - .. ~ ~ - . . ~_ . _

l-l'lllLr'-·E-U·l+--u.-W-~i-~I~1H'·h!~+I=Fi±t-H±lH±tH±±±tHt.I·-t·ffff_-~-f-f·f· ·f-r·f--··f-···ttf:fttm~~~rn~~~wTI±1±t] 6 t ()C' 0 ,- - - - I I I _,. I--I....J-.J-+-H-H-t-t-H .. -1--'

~. ._ -l:: ._._ ~~ ·~;I: .. -- .J :ft~.·,~~-H-I-I--'H-1l-t++-t-IC-t- I-~I-+-I- :~..~.: .. =~ ~.: ~ -- - -- .- - .: ..~__ =.-. _.'-' -.-" I-I-I-H"" I

I ~ i: .

- _. - - _. ... . - - ~ --I-J--'H-'I---j"rl'--I---I--I-+--t-I~L. _ ._4-+....-HI-·+++I--H-++·H-i+tTttttt1.. -I··· ,- -~tJ- ~ -k --~-~.. -L't..""L-l:J-t;::..IH_ __ I- --' -I..-

tl-Ett-~E~-U'L"£~OT3'IW-U-I-~-~-:~s~~··.~-:~~--li-~,f++ftt+t-t'~+.~t-'t"-to-t-'-+--tfH-H-H-t+8:ar·~'F--·f.-·ff· Fff-flffim+ill~~c~~~- ~_.~"l-~--i-j-~'j'1-'j''-j-n''1-ttE 'Z. ,5

t!:- iJI__ ~~ ::'< _- ~_~___ _ __..+-..-I--_.H._r-__ I- _.~ ~-~: _: _,_ ._. . ..

I , : . '" ,. __ _ ._.. ~.~ __ I-- l/¥--··!-I-J-Hr-HH-I I·-+--JH-+-t-t-- _1_ . _I-- _

0, 0 ttLLLLwlu~;-~'u·]-W"~.-w-!~·~.. -I'-f"+'-U-Uf·#tt.+t+
1
+to++itH+-+-"t-t'-t:t-·F~r-r-·F2f··f··-f'\f~r~r:f-~r:f:H-H__l_mffi:tJ~~··· i-j'-j~lj_-1_,j~:1-.·i.-1.j:1-1-!hJ.·t·.!1. 0, 0

.¥~~f+---
o to 40 ~o 70 CfO

RS --Zt- fWW -I

RC ().01"7 o.or~ o.~,~

RX 0·0 Qt~ IC>,O

RY tG.o -z.o (.0

CALCULATED BY:L. J11(£Yvt"~

I f6C1o D,DO?&:>

'3C:; ,0 (P6.0 7z'() 11.2-- 100.0

't.o z.o 0.0 z;o '5.0

.*' ~R- N?1PS C~ ICM-IC~.JlOVJ.$



.------------------ --"--,, -. ,,--------------------
COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER gZ?/

! ~.,,-

LUl]"~=L~8~~-."W:q":".~~.=~.. ~.~.4:-~~il:~~:tll·+:il:'+f~.:~+i~t·-~-=~~·tEl-t·-~- ~··tH··j:i"'1~·'i···-±~±>±·I±·~±,,··±·~t·:!=:.:·t··~F-b:8- 8~~.~"~~~·:··1:i~':~.ti:i·~-t-:t"'t''t~+'tt=-~;=tt·,,~·_·~·..~···g~J~±tttnnnm s. 0
'---f-t+-iH +f-+--;H r- . - -- -.S;.0 . ..- . -..'" ., 1-" .. ".. t- ,- 1_ r--t-II-i-tJ ." "... ,.,... ,. ..'1: ·tt~ -4-~·+-+·t-t ·-t--f-t-II--t I-+-f-t--t-I .. _ ,... - ., .• ,- -1- .. -::. .~ ~ .= " ".\- .. -_.. ,..;.. .. .; -r~ ..... - --'I-H-t-r-I-t"-r-t"~MI l-1-+-1H-1+f+.-HTtttrrt1

.. ----1 - ..

t~trttl'-8'-U'J:'8-~t~~ll"l'-::-~:i-~~~"+'..f;·-=:-t~·~t-·I:f=·~·..~-~+t'4".~-.{:.-to~t'~+.~t··t···t....H-t+tt1H3g~~·r-t:..i'· '{:t-H_=t..H;t'--f'I-t'f~f·~fT.tf.-.i·t,-;tF:I~.~~,-..~.'-t~-thj;1~i~;·t;-;-t·;~-f'-tf-;·-;-;·~-t·t-··~·..;·..;-t"·t·;~~r-~.M z.-6
z.t; -,- - .rI' ';' I:T ..,_..., -, -·-I-t-I----t-t--rH

t-t- ... , .. , i '-- rtr·.I-~-++-H-J.++-f-H+rH-t+_t-1._H.. -t..T...1'1 ,.. ." ,_ ...... .- -..+'. .... ..,.-~-F :.- ~

" "

() /()()

R~ ~ ·FLaJJ -I

RC 0.100 0.0'30 0 •./00.

RX 0·0 a.. oS 2:345.0

RY '? () 7...0 ~·o

CALCULATED BY: L.Tho~;t-6

3Z&O D. 01 b4-

Z3S·~ ~4:.'S ZU"'5.IO 49-'l:.£ "5t>~. ()

().O ().O z..O z.~_ ~.O



------------------------------------ -_.-

----~-------------­
COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER gZidtJ

- .. t-- --_. -I-'

........... ·H-HI-H-t-Hrr'iti
• _. ••• 0 ·0 •• _.~ -·t-t-·t;-H

.- - . _.. - .I-+-t-t-It-t-ir_r-t H-t-HH-I' - r -.. >••- ~ - •• I-I-t--r-rn

. ! . - .'- . r- .. . f-I-- -

._.~ - .-

-I---t---t-t-I·· ... -'. .,

! i

-- - --~j+l -l .. - .. - 1. -- - - _.. . .- ..-. . r- -

~ oLlllll·~-·t::t·:~-·~···~:~::W-~I~·~·!·:~!··i~!·1H;:~'~···88H3j3~~1=l:L=LH~ij-t--1·-t--ilr_.'1'1·.1-··f.-ii--f.t'·T--f·-+-·f-·f--t::f.~tf_·t-t+t-·t-t··~,~t-~-FEt~···h·'·t-t··t··tE-8·-8·:~·a1~·n·~·~-~-~'1-11l G.O

. . :1- '.: . -. . i.. ·· -- ·r fr,:<~ .. -- .. -. .-:= >~. :: ..

t • :. f.-i.f..+-f+H-H-H-HiH1H1rHmml1'lr_" I .-: .
.~- .. ··t·t .... . ..- ·:n:, :.- -

R5
"*"

fLaw -I

RC 0.030 D ..lbo. 1400 O.WaY?0.'00

'Z..fD.f. f; ~~.O fl~ 5t.;(). &J
RX 0.0 Oft; 2~C;;,O -Z$~'S

0,0 -Z.O Z,O $.0
RY 6.0 -Z·O Z.O Q.o

CALCULATED BY: L,-n1.,o&g5



- _.- - - - - - - - - - - - - - - - -
COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER f5Zi(e

] -I- ."' 1-'-' - I- .. '" r-I- -- - _. .. r- .. _ .. hilJ --4.- " - '" .!. . - - .. - 1-:: .t-t-t-f-
H

·· _" •. +++-t-t-t-"1H
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:,/. 1 I ! I I -1+++-+ I-t-t-r-r---I' _. - . ." - ..... I-I-H·-t··::~. ~. ~. _.. ~. t-t---ct-t-1-.- r' . ~"+-I-.""t"'-...r- ..•... ".: ...-.... .+. Tr::~' ~...':= .... _.. -- "" ...... t-"~.I·-.t--~f-.J...··f.-I-.l+++r-rr-r+++++r-tt:ttjjjj:ttl.. l" .. -' - .,. .! i ! ,1_

...•. .. • .." - -I-I-H-H

- .. r- .. I.........-Hr--t-t. I-

:. ~ "r- '" .... . I'll . .. . .. .. ..... ... ...:.. :-~ .' ~- -r-V .fk-i-'il---.1-.H..,~~tft-t-l_-t t-HI-t-ll·......t-'-H-I-
H

-t-I-

H
' 14- t-

o. 0 tr--tt-·t·llL:'L·'L~jF~"'t't''++U4~#++tt++-HH- -4'4'+1'"j"-H-H+1~~'1::9"'l--9:R"r-1"A~ln-"f-R"ffi1-'" f-fl\r-r:;ftVttt·-t'·,:t-·H-···t··t'·tt=tr.t_t..t~t,~r··r·-T.!f-T:~Tf-r.·'1'~.. 'm0, 0

'-, :~; .t,- - -: -_.:.: -,">-.

o to 1i9()



-------------------
COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER ~z.q ,

-. 1---

,0
40'30

10o

" ;'" . 'i:! ..... !--. I .1;.;.;;. ... ~::::: - ". . I--+-I,+++-t- - ..- -- ·I--HI-I--IH-t-'I
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~"L;;---';-::--+'LI~-Ul.l.r=-tfJ:.I-~r,·l_-t_~'_l_I,"+_;~.:..:..4i-·.:..~-L+~-+·!~~·+-:i -I-"t"t't'++++!H'"+::'+:+1'+'-+t''t'"+""-t"'-t'f-t.-t~+t+t.t±tiiiii-Hll'l-·l'~t-H-HHj"'l"mH'"j·~:-~:b~:~.. r-~-~-t=-'I=:r~t=~I=~rt~t.t,-1=~t"'--·t"·1=-t~t_-·t1i-- liS

5 iT j ;i
l
! j- I--,~~..'''''t...i '" . rl. ],. I .... l- _.' ,I -~l.;~~ " ~ -- ~ ~ :.= -, :.,.~ ~ ~~' ~-,I:::::

I I' i. -, ,~, . I i'~ --~ -,
'f :-' H-t,t,·· ,. "'1." "

~'~ "'1'; 1.11'] I l ~.. i.,.J·· ,t,,··,I- J.. ,.. ,~-'- !±"-'--
Ullll-UU·t·+'~'-I-+'.w-\.-:.;11+l-l-l!-1-+.+t+t+t-l-'i·+++

f
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--t-~,,'r t

RS ~ FL.o.W -I

RC o.o~~ 0.0"30 o. .O"a'S I!OD o.oZ!48

RX 0.0 tl•. G ZO,O 30.0 4/),Q @2.o {p8.o 80.D

RY 7. 0 S.O '3.0 I. " {),o a.o £.~- ;. ()

CALCULATED BY: L.~'7



_ -- - ---I---4-If-+-+-+

-------------------
COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER R?JOlP

; :; I: ' 'l. - --'.' -- --- - ---

o L'--L'-L--jU"-LUI~;.t;-W-1 ~:~jlW-~'11~Ii ~I~H-t-l-f+++J.-t++ll! t.....+.....~"""t-.....f---~.....F.....t:H~-1......11-ft:"fk+~f-~+'t·-_tt:~t-~lt-':~t----ttttitii:i- -to'-t--t:t:~-t'-t-t··-t::t·-~t~t·~r--M·~M:~-~1: 1~-1-1:11- D

II itt i-1 I -[.11--- '-h

R$ '----L- FLDW -I

RC ().03S D,O~ 0.0'3<$. 4-'0 D.DZJ$O

RX 0·0 0.5 (.0 "31.5 4D. Ii> -Z9.d? ,,,.. 5 8t), ()

RY 8,0 8. 0 e.D ().O D.O e,f) fhP_ B.o

CALCULATED BY: L.-r'Mfr\A6



-------------------
COMPUTATION SHEET

ROUTE IDENTIFICATION NUMBER 1$31 ,
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NSTPS Calculations

The following equation. was utilized to determine NSTPS:

NSTPS - RLNGTH / (V x 60 x NMIN)

where: RLNGTH - Reach Length, feet.

V - Average Velocity, feet per second

NMIN - Computation Interval, minutes

The average velocity was determined by performing normal depth calculations using the Mannings

Equation. The normal gepth calculations were applied to the eight point cross-section presented earlier

in this section which was representative of the routing reach. The normal depth calculations were

performed using one of two methods: (1) Hydraulic Computer Program developed by West

Consultants; or (2) Detailed calculations using normal depth procedures. The average peak discharge

used for the normal depth calculations was estimated for the various storm frequencies by running the

HEC-1 computer model without the routing commands to obtain the peak discharge values upstream

of the routing locations.

The Hydraulic Computer Program developed by West Consultants was utilized on eight point cross­

sections that were either trapezoidal channels or could be approximated as trapezoidal channels. The

computer program calculates the normal depth and velocity based on the channel parameters. The

computer program requires the following channel parameters to perform the normal depth calculations:

(1) Average Peak Discharge, Q in CFS;

(2) Mannings Roughness Coefficient, n;

(3) Longitudinal Slope, S in feet per feet;

(4) Channel Bottom Width, b in feet (use 0.0 if Triangular Section); and

(5) Channel Side Slope, SS (use 0.0 if Rectangular Section).
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Detailed hydraulic calculations using normal depth procedures were utilized on eight point cross­

sections that were highly irregular and could not be approximated as trapezoidal channels. Since the

computations were highly involved and laborious, we utilized a method where the average velocity was

calculated based on a assumed depth of flow in the channel. The peak discharge was determined based

on the average velocity and area computed for the assumed depth. This procedure was applied to a

wide range of depths along each routed reach so that average peak discharge values could be

determined. Upon determination of the average peak discharge for the various storm frequencies using

the HEC-l computer model, the average velocity was interpolated from the assumed depth/peak

discharge computations.
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SECTION VI

HEC-l Hydrology Results, lOO-year, 6-hour Storm (Existing Conditions)



11****************************************

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *

I MAY 1991 *
VERSION 4.0.1E *

* *

I RUN DATE 09/07/95 TIME 16: 15 :44 *
*

.**.*••***••****•••****••••*.**•••••*****

I
I
I
I
I

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X

X X XXXXXXX XXXXX XXX

***************************************
* *
* u.s. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *

* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *

* (916) 551-1748 *
* *
••***••****.*****.***••••****.***.*****

I
I
I
I
I

I

I
I
I

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



HEC-1 INPUT PAGE 1

ID DOUBLETREE RANCH ROAD REGIONAL DRAINAGE ST\I)Y FCD 94-28
ID FILENAME: DT36E.DAT KHE JOB NO. 298
ID 100-YEAR 6-HOUR STORM DURATION EXISTING CONDITIONS
ID DDM MCUHP1 DOUBLETREE REGIONAL STUDY
* DIAGRAM
IT 1 500
10 5
* ODM ***** Preserved *****

KK 290S
ICM SUB-BASIN 290
ICM 6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
ICM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
ICM L = .38 Kb = .111 Adj. Slope = 315.0
BA .092
IN 15
ICM RAINFALL DEPTH OF 3.15 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
ICM AN AREAL REDUCTION FACTOR OF .966
PB 3.043
ICM THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 2.22
PC .000 .010 .017 .026 .037 .047 .056 .066 .075 .085
PC .097 .111 .132 .176 .263 .456 .689 .828 .893 .932
PC .949 .962 .975 .988 1.000
LG .160 .250 4.150 .470 30.000
UC .204 .114
UA 0 3 5 8 12 20 43 75 90 96
UA 100
* DDM ***** Preserved *****

so.o
7.0

68.0
5.0

60.0
3.0

1800 0.0268
30.0 40.0

1.0 0.0

R291
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 290 THROUGH SUB-BASIN 300

4 FLOW -1
0.035 0.030 0.035

o 0.5 20.0
7.0 5.0 3.0
***** Preserved *****

KK
ICM
RS
RC
RX

RY
* DDM

KK 300S
ICM SUB-BASIN 300
ICM 6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
ICM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
ICM L = .38 Kb =.059 Adj. Slope = 153.0
BA .052
LG .100 .250 3.950 .510 15.000
UC .183 .140

UA 0 5 16 30 65 77 84 90 94 97
UA 100
* DDM ***** Preserved *****

KK HC305
ICM COMBINE FLOWS FROM SUB-BASIN 290 AND SUB-BASIN 300
HC 2
* DDM ***** Preserved *****



HEC-1 INPUT

10•••••••1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9••••••10

PAGE l

80.0
8.0

80.0
8.0

200.0
5.0

79.5
8.0

79.5
8.0

199.5
1.0

79.0
8.0

79.0
8.0

155.5
1.0

1000 0.0100
50.0 155.0
0.0 0.0

2800 0.0204
39.5 40.5
0.0 0.0

400 0.0250
39.5 40.5
0.0 0.0

***** Preserved *****

1306
NORMAL DEPTH FLOW ROOTING FROM SUB-BASIN 300 THIOOGH SUB-BASIN 380

1 FUll '1
0.035 0.030 0.035

o 0.5 1.0
8.0 8.0 8.0
***** Preserved *****

R311
NORMAL DEPTH FLOW ROOTING FROM SUB-BASIN 310 THROOGH SUB-BASIN 360

6 FLOW -1
0.035 0.030 0.035

o 0.5 1.0
8.0 8.0 8.0
***** Preserved *****

R321
NORMAL DEPTH FLOW ROOTING FROM SUB-BASIN 320 THROOGH SUB-BASIN 330

5 FLOW -1
0.035 0.030 0.035

o 0.5 49.5
5.0 1.0 1.0

KK
ICM
IS
RC
IX
RY
* DON

KK
ICM
RS
RC
RX
RY
* DDN

KK 310S
ICM SUB' BASIN 310
ICM 6-HOOR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
ICM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997
ICM L = .95 Kb =.104 Adj. Slope = 315.0
BA .249
LG .170 .250 4.200 .460 40.000
UC .333 .232
UA 0 3 5 8 12 20 43 75 90 96
UA 100
* DDN ***** Preserved *****

KK 320S
ICM SUB-BASIN 320
ICM 6-HOOR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
ICM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998
ICM L = .68 Kb =.087 Adj. Slope = 315.0
BA .170
LG .140 .250 5.600 .230 30.000
UC .237 .151
UA 0 5 16 30 65 77 84 90 94 97
UA 100
* DDN ***** Preserved *****

KK
ICM
RS
RC
RX
RY
* DDM

Kle 330S
ICM SUB-BASIN 330
ICM 6-HOOR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
ICM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998
ICM L = .49 Kb =.067 Adj. Slope = 264.4
BA .123

I
LINE

I
44

I 45
46
47

I
48
49

I 50
51
52

I 53
54
55

I
56
57
58
59

I
60

I
61
62
63
64

I 65

I 66
67
68

I
69
70

71
72

I 73
74
75

I
76

I
77

78
79
80

I 81

I 82
83
84

I
85
86
87

I



HEC-1 INPUT PAGE 1

ID ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••• •••7: •••~ ••8••• G •••9••••••10

LG .110· .150 7.300 .120 17.000
UC .183 .105
UA 0 5 16 30 65 77 84 90 94 97
UA 100
* DDN ***** Preserved *****

ICIC HC335

ICM COMBINE FLOWS FRCJ4 SUB-BASIN 320 AND SUB-BASIN 330
He 2

* DDN ***** Preserved *****

80.0
8.0

79.5"
8.0

79.0
8.0

2400 0.0113
39.5 40.S"
0.0 0.0

R336

NORMAL DEPTH FLOW ROUTING FROM SUB-SASIN330 THROUGH. SUB-BASIN 360
5 FLOW -1

0.035 0.030 0.035
o 0.5 1.0

8.0 8.0 8.0
***** Preserved *****

KIC

ICM
RS
RC
RX
RY

* DDN

KIC 340S
ICM SUB-BASIN 340
ICM 6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
ICM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
ICM L = .34 Kb =.132 Adj. Slope = 315.0
SA .069
LG .180 .250 4.800 .320 42.000
UC .208 .126

UA 0 3 5 8 12 20 43 75 90 96
UA 100
* DDN ***** Preserved *****

SO.O
8.0

79.5
8.0

79.0
8.0

3600 0.0369
39.5 40.5
0.0 0.0

R341

NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 340 THROUGH SUB-BASIN 360
7 FLOW -1

0.035 0.030 0.035
o 0.5 1.0

8.0 8.0 8.0
***** Preserved *****

KIC

ICM
RS
RC
RX

RY
* DDN

KIC 350S
ICM SUB-BASIN 350

ICM 6-HOUR RAINFALL, PATTERN NO. 1.00 ~S USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
ICM L = .38 Kb =.093 Adj. Slope = 315.0
BA .076
LG .140 .250 4.800 .320 48.000
UC .183 .113
UA 0 5 16 30 65 77 84 90 94 97
UA 100
* DDN ***** Preserved *****
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KIC HC365
ICM COMBINE FLOWS FROM SUB-BASINS 310, 340, 350, 360 &COMBINED FLOWS AT HC335
HC 5
* DDM ***** Preserved *****

PAGE 4

80.0
8.0

80.0
8.0

80.0
8.0

79.5
8.0

79.5
8.0

79.5
8.0

79.0
8.0

79.0
8.0

79.0
8.0

3400 0.0135
39.5 40.5
0.0 0.0

1300 0.0135
39.5 40.5
0.0 0.0

2600 0.0373
39.5 40.5
0.0 0.0

.142

.160 .250 4.800 .320 42.000

.262 .178
0 3 5 8 12 20 43 75 90 96

100
***** Preserved *****

***** Preserved *****

***** Preserved *****

R351
NORMAL DEPTH FLOW ROUTING FROM SUB·BASIN 350 THROUGH SUB-BASIN 360

5 FLOW -1
0.035 0.030 0.035

o 0.5 1.0
8.0 8.0 8.0
***** Preserved *****

R371
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 370 THROUGH SUB-BASIN 380

9 FLOW -1
0.100 0.030 0.100

o 0.5 1.0
8.0 8.0 8.0

R366
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 360 THROUGH SUB-BASIN 380

2 FLOW -1
0.035 0.030 0.035

o 0.5 1.0
8.0 8.0 8.0

370S
SUB-BASIN 370
6-HOUR RAINFAll, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

l = .64 Kb =.111 Adj. Slope = 315.0

KK
ICM

RS

RC
RX
RY

* DDM

KIC

ICM
RS

RC
RX

RY

* DDM

KIC 360S
ICM SUB-BASIN 360
ICM 6-HOUR RAINFAll, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
ICM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997
ICM l = .87 Kb =.054 Adj. Slope = 297.2
BA .255
LG .110 .250 4.100 .490 19.000
UC .217 .132
UA 0 5 16 30 65 77 84 90 94 97
UA 100
* DDM ***** Preserved *****

KIC

ICM
RS

RC
RX
RY

* DDM

KIC

ICM
ICM
ICM
ICM
BA
lG
UC
UA

UA

* DDM

I
liNE

I
127

I 128
129
130

I
131
132

I 133
134
135

I 136
137
138

I
139
140
141
142

I
143

I
144
145

I 146
147
148

I 149
150
151!I
152
153

I 154
155
156

I 157
158
159

I
160
161

I 162
163
164

I 165
166
167

I
I
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PROJECT: p;x.tlol4ve.e. lSc:4'\4 e.oad ST.ATION : 6ItfIa Sf.! Chtro/t£e w,.J. CULVERT DESIGN FORM

!?e~'fon(!!,l Drtt;M~l.~~ pC.D14-~ DESIGNER/DATE: ,-.7'l1ptJ:rfl~ 5/""15
SHEET OF

REVIEWER I DATE: I

HYDROLOGICAL DATA 6/c. IIOQAS.A: ELEVATION : 4(,,5 III )ELhd :___ Itt)7
ui 0 METHOO:..
:z:

0 0... ORAINAGE AREA: STREAM SLOPE:

=-~Q-c: "~EL,,: (ft) 80 :
0 0 CHANNEL SHAPE: HWIc... ---yL.W 0 ROUTING: o OTHER: .£QBJgJ/l&.-...HB~_~.. )1 LULL

TW

DESIGN FLOWS/TAfLWATER ELI 44.~ 1ft) -
.R.I.IYEARS) FLOWI".) TW Ifl) 5-50 - FALL/L. EL

o
: 43·~ft)

S. Od>l43/r;o /8'31 70L.-

CULVERT DESCRIPTION: TOTAL fLOW HEADWAlER CAlClLATIONS 'Il:! ~

fLOW PER .Jr4_
tdiMATERIAL· SHAPE·SIZE-ENTRANCE 10........ INLET CONTROL OUTLET CONTRa.. ~I~ CONNE"TS.Jo

G GIN H~\ID HWI F~~L ELbi TW de de. 0 ho k. ~I
EL ho !iS~ ".J

Ie II) III 12 141 (Ill 2' 1.-) ,.i' U;l:W 8!:!

4- ~" H)( 34" W c.MP k4 liP 0.'" -z,fIE. A~S'()~
IWS6::. ~,45

It
AD '1D 1.1~ z,.'56 W$& =41.0

l\ 100 2,';' l·~ 1~.olQ wse =+7.';
II Hlo ~q I.~ 3.$ W~ES· 48.0
II 1% 31 2,'Z.2 !&.«> WSE. = 4?t, '5

TECHNICAL FOOTNOTES: (4) ELhI- HWi' EL.IUNIlERT OF (6) ho • TW Dl' Ide' 0/2)( WHICHEVER IS GREATER)

III USE Q/NB FOR BOX CULVERTS INLET CONTROL SECTION)
(7) H-~' k.t C29n2 LlI RLSJ ] VI121

(2) HWI/D. HW ID OR HWt/D FROM DESIGN CItARTS (5) TW BASED ON DOWN STREAM (8) ELbo" ELo ' H• h.

(3) FALL. HW I -I ELhd- EL.,) ; FALL IS iERO
CONTROL OR FLOW DEPTH IN
CHANNEL.

FnR I'1JI VFRT!; lW GRADE

SUBSCRIPT DEFINITIONS: COMMENTS / DISCUSSION: CULVERT BARREL SELECTED :
o. APPROXIMATE

EQUI vALeNT FI pe D1AMf3..TEP- :; nil SIZ E:f. CULVERT FACE ASSUM£hd. DESIGN HUDWATER
hI. HEADWATER IN INLEl' CONTROL SHAPE:
ho. HEADWATER IN OUTLET CONTROL .,.
I. INLET CONTROL SECTION MATERIAL: 1\o. OUTLET
:~ ~1.'l~~~~~~ AT CULVERT fACE ENTRANCE:
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HEC·1 INPUT

I.D •••• ••• 1.••..••2••.••••3•••••••4•••••••5•• e .•• • ,.6•••• a.e. 7~••••••8·~.•• 0 •••9'••• ~ •• 10

KK HC395
KM COMBINE FLOWS FROM SUB-BASIN 390 AND COMBINED FLOWS AT HC385
HC 2

* DDM ***** Preserved *****

KIC HC385
KM COMBINE FLOWS FROM SUB· BASIN 370 &380 AND COMBINED FLOWS AT HC305 &HC365
HC 4
* DDM ***** Preserved *****

PAGE ~

40.0
10.0

39.5
4.0

39.0
4.0

1600 0.0081
9.0 31.0
0.0 0.0

.068

.100 .250 4.000 .500 17.000

.200 .151
0 5 16 30 65 77 84 90 94 97

100
***** Preserved *****

.066

.100 .250 4.450 .400 15.000

.271 .246
0 5 16 30 65 77 84 90 94 97

100
***** Preserved *****

380S
SUB· BASIN 380
6-HooR RAINFALL, PATTERN NO. 1.00 "lAS USED TO FIND TC &R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

L· .45 Kb ••057 Adj. Slope a 151.0

390S
SUB-BASIN 390
6-HooR RAINFALL, PATTERN NO. 1.00 "lAS USED TO FIND TC &R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

L = .53 Kb = .058 Adj. Slope = '77.0

ICIC
KM

KM

KM

KM

BA
LG
UC
UA

UA

* DDM

ICIC
KM

KM

KM

KM

BA
LG
UC
UA
UA
* DDM

KIC 1386
KM NORMAL DEPTH FLOW ROOTING FROM SUB-BASIN 380 THRooGH SUB-BASIN 390
RS 4 FLOW -1
RC 0_035 0.030 0.035 1800 0.0061
RX 0 0.5 1.0 39.5 40.5 79.0 79.5 so.o
RY 8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
* DDM ***** Preserved *****

KK R396
KM NORMAL DEPTH FLOW ROOTING FROM SUB-BASIN 390 THRooGH SUB-BASIN 400
RS 3 FLOW -1
RC 0.035 0.030 0.035
RX 0 0.5 1.0
RY 10.0 4.0 4.0
* DDM ***** Preserved *****

I I
LINE

I
168

I 169
170
171

I
172
173
174
175

I 176
177

I 178
179
180

I
181

I 182
183
184

I
185
186

I 187
188
189

I 190
191
192

I
193
194
195
196

,I
197

I
198
199

I 200
201
202

I 203
204
205

I
I
I



HEC-'j INPUT PAGE 6

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

400S
SUB-BASIN 400
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

L· .91 Kb ••079 Adj. Slope. 303.0

ICIC

ICM

ICM

ICM

ICM

SA

LG
UC
UA
UA

* DDH

.145

.130 .250 4.650 .350 25.000

.271 .242
0 5 16 30 65 77 84 90 94 97

100
***** Preserved *****

KK HC405
ICM COMBINE FLOWS FROM SUB-BASIN 400 AND COMBINED FLOWS AT HC395
HC 2
* DDH ***** Preserved *****

***** Preserved *****

3016
784

1020
196

506
123

170
31

64

o

OT405
SPLIT FLOW ANALYSIS AT CHEROKEE WASH AND 56TH STREET
281RE

o
o

KK
ICM

DT
01
DQ

'* DOH

40.0
10.0

39.5
4.0

39.0
4.0

4000 0.0055
9.0 31.0
0.0 0.0

R406
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 400 THROUGH SUB-BASIN 430

8 FLOW -1
0.035 0.030 0.035

o 0.5 1.0
10.0 4.0 4.0

***** Preserved *****

ICIC

ICM

RS
RC
RX

RY
* DOH

KK 410S
ICM SUB-BASIN 410
ICM 6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
ICM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

ICM L = .45 Kb =.094 Adj. Slope = 315.0
BA .075
LG .140 .250 4.550 .370 31.000
UC .200 .143

UA 0 5 16 30 65 77 84 90 94 97
UA 100
* DDH ***** Preserved *****

80.0
8.0

79.5
8.0

79.0
8.0

4000 0.0060
39.5 40.5
0.0 0.0

R411
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 410 THROUGH SUB-BASIN 430

16 FLOW -1
0.100 0.030 0.100

o 0.5 1.0
8.0 8.0 8.0
***** Preserved *****

KK
ICM

RS
RC
RX

RY
* DDH



HEC-1 INPUT

10••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6-•••••••7••••·•••8•••.••••9••••••10

KJC: HC435
KM COMBINE FLOWS FROM SUB-BASINS 410, 420, 430 &COMBINED FLOWS AT HC405
He 4
* DDM ***** Preserved *****

420S
SUB-BASIN 420
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR Of .998

L = .80 Kb= .099 Adj. Slope = 315.0

PAGE 7

80.0
8.0

79.5
8.0

79.0
8.0

3000 0.0060
39.5 40.5
0.0 0.0

.123

.150 .250 4.550 .370 31.000

.283 .252
0 5 16 30 65 IT 84 90 94 97

100
***** Preserved *****

R421
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 420 THROUGH SUB-BASIN 430

11 FLOW -1

0.100 0.030 0.100
o 0.5 1.0

8.0 8.0 8.0
***** Preserved *****

RC
RX
RY
* DDM

KJC:

KM
RS

KJC:

KM
KM
KM
KM
BA
LG
UC

UA
UA

* DDM

KK 430S
KM SUB-BASIN 430
KM 6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO fIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997
KM L = .98 Kb =.050 Adj. Slope = 29.0
BA .237
LG .100 .250 4.650 .350 15.000
UC .563 .437
UA 0 5 16 30 65 IT 84 90 94 97
UA 100
* DDM ***** Preserved *****

KK 170S
KM SUB-BASIN 170
KM 6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998
KM L = .61 Kb = .138 Adj. Slope = 315.0
BA .187
LG .200 .250 4.250 .450 37.000
UC .300 .170
UA a 3 5 8 12 20 43 75 90 96
UA 100
* DDM ***** Preserved *****

I
I

LINE

246

I 247
248
249

I
250
251
252

I
253
254
255

I 256
257

I
258

259
260
261

I
262

I 263

264
265

I
266

267
268
269

I 270
271

I 272
273

I
274

275

I 276
2IT
278

I
279
280
281
282

I 283
284

I
I
I
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ID ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••1 8•••••••9••••••10

SO.O
6.0

60.0
4.0

50.0
2.0

1200 0.0250
24.0 32.0
2.0 0.0

1171

NORMAL DEPTH FUll ROOTING FROM SUB-BASIN 170 THRooGH SUB-BASIN 180
3 FLOW -1

0.035 0.030 0.035
o 8.0 16.0

8.0 6.0 4.0
***** Preserved *****

Iele
ICM
IS
RC
IX

RY
* DON

ICIC 180S
ICM SUB-BASIN 180
ICM 6-HooR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
ICM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
ICM L = .68 Ieb =.100 Adj. Slope = 315.0
BA .095
LG .150 .250 4.150 .470 28.000
UC .258 .231
UA 0 5 16 30 65 77 84 90 94 97
UA 100
* DON ***** Preserved *****

ICIC 1905
ICM SUB-BASIN 190
ICM 6-HooR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
ICM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997
ICM L = .91 ICb =.115 Adj. Slope = 315.0
BA .208
LG .170 .250 4.250 .450 42~000

UC .342 .255
UA 0 3 5 8 12 20 43 75 90 96
UA 100
* DON ***** Preserved *****

100.0
6.0

80.0
6.0

55.0
4.0

1200 0.0400
40.0 50.0
0.0 2.0

R191
NORMAL DEPTH FLOW ROOTING FROM SUB-BASIN 190 THRooGH SUB-BASIN 180

2 FLOW -1
0.035 0.030 0.035

o 25.0 30.0
6.0 4.0 2.0
***** Preserved *****

ICIC

ICM
RS
RC
RX
IY
* DON

KIC HC195
KM COMBINE FLOWS FROM SUB-BASIN 170, SUB-BASIN 180 &SUB-BASIN 190
HC 3
* DON ***** Preserved *****

***** Preserved *****

80.0
6.0

60.0
4.0

50.0
2.0

200 0.0500
24.0 32.0
2.0 0.0

1196
NORMAL DEPTH FLOW ROOTING FROM SUB-BASIN 180 THRooGH SUB-BASIN 200

1 FLOW -1
0.035 0.030 0.035

o 8.0 16.0
8.0 6.0 4.0

ICIC

ICM
IS
IC
IX
RY
* DON



HEC-1 INPUT

ID••••••• , •••••••2•••••••3•••••••4••••• ••5•••••••6•••••••7~ ••••••8•••••••9.-_.••••10

KK HC205
ICM COMBINE FLOW FROM SUB-BASIN 200 AND COMBINEO FLOWS AT HC195
He 2

* DDM ***** Preserved *****

KK KC211
ICM COMBINE FLOWS FROM SUB-BASIN 210 AND COMBINEO FLOWS AT HC205
HC 2
* DDM ***** Preserved *****

".fT"

PAGE 9

40.0
10.0

100.0
5.0

99.5
2.0

39.5
4.0

75.0
0.0

39.0
4.0

1600 0.0125
9.0 31.0
0.0 0.0

2600 0.0092
35.0 65.0
2.0 2•.0

.048

.-150 .250 4.150 .470 35.000

.183 .147
0 5 16 30 65 77 84 90 94 97

100
***** Preserved *****

.080

.100 .250 .340 .490 21.000

.183 .160
0 5 16 30 65 77 84 90 94 97

100
***** Preserved *****

R206
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 200 THROUGH SUB-BASIN 210

3 FLOW ·1
0.035 0.030 0.035

o 0.5 1.0'
10.0 4.0 4.0

***** Preserved *****

200S
SUB-BASIN 200
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USEO TO FIND Te & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

L" .38 1Cb ...093 Adj. Slope" 315.0

R212
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 210 THROUGH SUB-BASIN 215

5 FLOW -1
0.015 0.015 0.015

o 0.5 15.0
5.0 2.0 1.0
***** Preserved *****

210S
SUB-BASIN 210
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

L = .61 ICb =.043 Adj. Slope = 185.0

KJC

ICM

ICM

ICM

ICM

BA
LG
UC
UA
UA

* DDM

KK
ICM

RS
RC
RX

RY
* DDM

KK
ICM

ICM

ICM

ICM

BA
LG
UC
UA

UA
* DDM

KK

ICM

RS
RC
RX

RY
* DDM

I
LINE

I
326

I 327
328
329

I
330
331
332
333

I 334
335

I 336
337

I'
338

339

I 340
341
342

I
343
344

I 345
346

347

I 348
349
350

I
351
352
353
354

I
355

I 356
357

I 358
359
360

I 361
362
363

I
I
I



I HEC-1 INPUT PAGE 10

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

KK HC216
ICM COMBINE FLOWS FROM SUB-BASIN 215 AND COMBINED FLOWS AT HC211
He 2

* DDM ***** Preserved *****

97

97

97

94

94

90

90

100.0
5.0

84

84

99.5
2.0

77

77

75.0
0.0

580.0 1999.5 2000.0
0.5 0.5 5.0

65

65

30

30

2600 0.0077
35.0 65.0
2.0 2.0

.510 15.000

.320 15.000

3000 0.0183
550.5 579.5

0.0 0.0

16

16

3.950

4.800

.250

.128
5

.250

.483
5

***** Preserved *****

.028

.100

.329
o

100
***** Preserved *****

R221
NORMAL DEPTH FLOW ROUTING FROM SUB-SASIN 220 THROUGH SUB-SASIN 230

11 FLOW -1
0.100 0.015 0.100

o 0.5 550.0
5.0 0.5 0.5
***** Preserved *****

R217
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 215 THROUGH SUB-BASIN 270

5 FLOW -1
0.015 0.015 0.015

o 0.5 15.0
5.0 2.0 1.0
***** Preserved *****

220S
SUB-BASIN 220
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

L = .27 Kb =.064 Adj. Slope ="219.2
.024
.100
.146

o
100

215S
SUB-BASIN 215
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

L· .51 Kb ••063 Adj. Slope. 51.0

KK

KM
RS
RC
RX
RY
* DDM

KK 230S
ICM SUB-BASIN 230
ICM 6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
ICM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997
KM L = .72 Kb =.051 Adj. Slope = 104.0
BA .206
LG .100 .250 4.500 .380 15.000
UC .267 .161
UA 0 5 16 30 65 77 84 90 94

KK
ICM
RS
RC
RX
RY
* DDM

KK
ICM
ICM
ICM
ICM
BA

LG
UC
UA
UA
* DDM

KIC

ICM
ICM
ICM
ICM
SA
LG
UC

UA
UA

* DDM

377
378

379
380
381
382

374
375
376

399
400
401
402
403

404

405
406
407

364

365
366
367
368

369
370
371
372
373

393
394
395
396
397
398

383
384
385
386

387
388
389
390
391
392

I
I
I
I

I
I

I

I
I
I
I
I
I,

I

I
I

I



HEC-1 INPUT
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UA 100.
* DOH ***** Preserved *****

ICK 250S
KM SUB-BASIN 250
ICM 6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFAll REDUCTION FACTOR OF .999
KM l = .45 Kb =.112 Adj. Slope = 315.0
BA .078
lG .160 .250 4.200 .460 37.000
UC .221 .156
UA 0 3 5 8 12 20 43 75 90 96
UA 100
* DDM ***** Preserved *****

PAGE 11

500.0
5.0

500.0
5.0

499.5
2.0

499.5
2.0

265.0
2.0

265.0
2,.0'

.420 15.000

3200 0.0164
235.5 264.5

0.0 0.0

1000 0.0070
235.5 264.5

0.0 0.0

.250 4.350

***** Preserved *****

.057

.100 .250 4.700 .330 15.000

.304 .233
0 5 16 30 65 77 84 90 94 97

100
***** Preserved *****

***** Preserved *****

R251
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 250 THROUGH SUB-BASIN 260

11 FLOW -1
0.100 0.030 0.100

o 0.5 235.0
5.0 2.0 2.0

260S
SUB-BASIN 260
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

L = .64 Kb =.053 Adj. Slope = 103.0
.147
.100

HC235

COMBINE FLOWS FROM SUB-BASIN 220 AND SUB-BASIN 230
2

R236
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 230 THROUGH SUB-BASIN 240

3 FLOW -1
0.100 0.030 0.100

o 0.5 235.0
5.0 2.0 2.0
***** Preserved *****

240S
SUB-BASIN 240
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC& R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

L = .38 Kb =.059 Adj. Slope = 34.0

ICK

KM
KM

KM
KM
BA
LG

KK
KM
RS
RC
RX

RY

* DDM

ICK

ICM

HC
* DDM

ICK

KM

KM

KM

ICM

BA
LG
UC
UA

UA

* DDM

ICK

ICM

RS
RC
RX

RY

* DDM

I
LINE

I 408

I 409
410

I
411

412

I 413
414
415

I 416
417

I 418
419
420

I 421
422
423

I
424
425
426
427

I
428

I, 429
430
431

I
432
433
434
435

I, 436
437

I 438
439

I
440
441
442
443

I
444

I 445
446
447

I
448
449
450

I



HEC-1 INPUT

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

KK RE281
KM RETRIEVE CHEROKEE WASH &56TH STREET SPLIT FLOW
DR 281RE
* DOH ***** Preserved *****

KK HC275
KM COMBINE FLOWS FROM SUB-BASIN 270, COMBINED FLOWS AT HC245 &HC215 AND
KM DIVERTED FLOW FRCJt 281RE
HC 4
* DDM ***** Preserved *****

PAGE 12

979490

100.0
5.0

500.0
5.0

84

99.5
2.0

499.5
2.0

77

75.0
0.0

265.0
2.0

6530

1800 0.0056
35.0 65.0
2.0 2.0

1400 0.0086
235.5 264.5

0.0 0.0

.258. .172
o 5 16

100
..... Preserved ...**

R266
NORMAL DEPTH FLOW ROUTING FRCJt SUB-BASIN 260 THROUGH SUB-BASIN 240

4 FLOW -1
0.100 0.030 0.100

o 0.5 235.0
5.0 2.0 2.0

..*** Preserved ..***

R246
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 240 THROUGH SUB-BASIN 270

4 FLOW -1
0.015 0.015 0.015

o 0.5 15.0
5.0 2.0 1.0
****. Preserved *****

ICIC HC245
KM CCJtBINE FLOWS FROM SUB-BASIN 240 AND COMBINED FLOWS AT HC265 &HC235
He 3

* DOH ***** Preserved *****

ICIC

KM
RS
RC
RX

RY

* DOH

ICIC 270S
KM SUB-BASIN 270
KM 6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998
KM L = .72 Kb =.053 Adj. Slope = 36.0
BA .147
LG .100 .250 4.700 .330 15.000
UC .429 .332
UA 0 5 16 30 65 77 84 90 94 97
UA 100
* DOH ***** Preserved *****

ICIC HC265
KM COMBINE FLOWS FROM SUB-BASIN 250 AND SUB-BASIN 260
HC 2
• DOH *.*** Preserved ..***

ICIC

KM
RS
RC
RX
RY

• DOH

uc
UA

UA

• DOH

I
LINE

I 451
452

I 453

I
454
455
456

I 457
458

I
459
460
461

I
462

463

I 464
465

I 466
467
468

I 469
470
471

I
472

I, 473
474
475
476

I 477
478
479

I 480
481

I 482
483
484

I
485

I 486
487
488

I
I
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KK NC145
ICM COMBINE FLOWS FROM SUB-BASIN 130 AND SUB-BASIN 140
HC 2
* DDM ***** Preserved *****

PAGE 13

30.0
5.0

100.0
5.0

29.5
0.5

99.5
2.0

29.0
0.5

75.a
0.0

130.0 1099.5 1100.0
3.0 3.0 5.0

1800 0.0156
1.5 28.5
0.0 0.0

1400 0.0029
35.0 65.0
2.0 2.0

1355 0.0081
100.5 129.5

0.0 0.0

.027

.200 .250 4.250 .450 32.000

.192 .143
0 3 5 8 12 20 43 75 90 96

100
***** Preserved *****

.134

.140 .250 4.300 .430 29.000

.221 .160
0 5 16 30 65 77 84 90 94 97

100
***** Preserved *****

***** Preserved *****

R146
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 140 THROUGH SUB-BASIN 150

5 FLOW -1
0.100 0.035· 0.100

o 0.5 100.0
5.0 3.0 3.0

R131
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 130 THROUGH SUB-BASIN 140

6 FLOW -1
0.015 0.015 0.015

o 0.5 1.0
5.0 0.5 0.5
***** Preserved *****

1276
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 270 THROUGH SUB-BASIN 160

3 FLOW -1
0.015 0.015 0.015

o 0.5 15.0
5.0 2.0 1.0
***** Preserved *****

130S
SUB-BASIN 130
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS .USED·Tn. FIND TC &, R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR· OF· 1~000

L = .23 Kb = .163 Adj. Slope = 315.0

140S
SUB-BASIN 140
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO. FIND TC &R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

L = .68 Kb = .074 Adj. Slope = 315.0

KK

ICM

RS
RC
RX
RY

* DDM

KK

ICM

RS
RC
RX
RY

* DDM

KK

ICM

ICM

ICM

ICM

BA
LG
UC
UA

UA
* DDM

KK

ICM

ICM

ICM

ICM

BA
LG
UC
UA

UA
* DDM

KK

ICM

RS
RC
RX

RY

* DON

I
I

LINE

489

I 490
491
492

I
493
494

I 495
496
497

I 498
499
500

I
501
502
503
504

I
505

I 506
507
508

I
509
510

I 511
512
513

I
514
515
516
517

I 518
519
520

I
521

I
522
523

I 524
525
526

I 527
528
529

I
I
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I
LINE ID ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••• •••7~••••••8•••••••9•••••• 10

ICIC HC155
ICM COMBINE fLOWS fROM SUB-BASIN 140 AND SUB-BASIN 150
He 2

* DDM ***** Preserved *****

97949084776530

.350 15.000

16

4.650.250
.287

5

.121

.100

.379
o

100
***** Preserved *****

150S
SUB-BASIN 150
6-HOUR RAINfALL, PATTERN NO. 1.00 WAS USED TO fIND TC &R fOR THIS BASIN
THIS BASIN USED RAINfALL REDUCTION fACTOR Of .998

L· .62 Kb ••054 Adj. Slope. 39.0

KJC
ICM
ICM
ICM
ICM
SA
LG
UC
UA

UA

* DDN

540
541
542

530
531
532
533
534
535
536
537
538
539

I
I
I
I
I

HC165
COMBINE fLOWS fROM SUB-BASIN 150 AND SUB-BASIN 160

2

KIC R156
ICM NORMAL DEPTH fLOW ROUTING fROM SUB-BASIN 150 THROUGH SUB-BASIN 160
RS 17 fLOW -1
RC 0.100 0.035 0.100 4600 0.0046
RX 0 0.5 100.0 100.5 129.5 130.0 1099.5 1100.0
RY 5.0 3.0 3.0 0.0 0.0 3.0 3.0 5.0
* DDM ***** Preserved ***** .

97

97

94

94

90

90

84

84

77

77

65

6530

30

.350 15.000

.350 15.000

16

16

4.650

4.650

.250

.256
5

.250

.596
5

***** Preserved *****

***** Preserved *****

***** Preserved *****

160S
SUB-BASIN 160
6-HOUR RAINfALL, PATTERN NO. 1.00 WAS USED TO fIND TC &R fOR THIS BASIN
THIS BASIN USED RAINfALL REDUCTION fACTOR Of .998

L = .91 Kb = .053 Adj. Slope = 24.0
.144
.100
.608

o
100

280S
SUB-BASIN 280
6-HOUR RAINfALL, PATTERN NO. 1.00 WAS USED TO fIND TC &R fOR THIS BASIN
THIS BASIN USED RAINfALL REDUCTION fACTOR Of .999

L = .49 Kb = .054 Adj. Slope = 24.0
.115
.100
.396

o
100

ICIC

ICM
ICM
ICM
ICM
BA
LG
UC
UA
UA
* DDM

ICIC

ICM
HC
* DDN

ICIC

ICM
ICM
ICM
ICM
BA
LG
UC
UA

UA
* DDH

543
544
545
546

547
548

562
563

564
565
566

567
568
569
570

571

549
550
551
552

553
554

555
556

557
558

559

560
561

I
I

I

I
I
I
I
I

I
I

I

I



HEC-1 INPUT

10•••••.• , ••••.•.2•••.••.3•••..••4•••••• •5··•••••••6•••• •••7••••••.•8 9 •••••• 10

ICIC HC2n

KM Ca4BINE FLOWS FROM SUB-BASIN 160 & 280 AND Ca4BINED FLOWS AT HC275
HC 3
* DON ***** Preserved *****
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100.0
5.0

100.0
5.0

100.0
0.5

100.0
0.5

75.0
0.5

75.0
0.5

2200 0.0055
25.0 75.0
0.0 0.0

2800 0.0086
25.0 75.0
0.0 0.0

.088

.140 .250 4.150 .470 18.000

.196 .128
0 5 16 30 65 n 84 90 94 97

100

***** Preserved *****

***** Preserved *****

R116
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 110 THROUGH SUB-BASIN 120

9 FLOW -1
0.100 0.025 0.100

o 0.0 25.0
5.0 0.5 0.5
***** Preserved *****

R101
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 100 THROUGH SUB-BASIN 110

12 FLOW -1
0.100 0.025 0.100

o 0.0 25.0
5.0 0.5 0.5
***** Preserved *****

HC115
COMBINE FLOWS FROM SUB-BASIN 100 AND SUB-BASIN 110

2

100S
SUB-BASIN 100
6-HOUR RAINFALL, PATTERN NO. 1.00 ~S USED TO FIND TC &R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

L· .45 Kb =.088 Adj. Slope = 315.0

KK
KM

RS
RC
RX
RV
* DON

KK
KM

RS
RC
RX
RV
* DON

ICIC 110S
KM SUB-BASIN 110
KM 6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
KM L = .72 Kb = .054 Adj. Slope =. 4Z.0
BA .115
LG .100 .250 4.450 .400 15.000
UC .412 .365
UA 0 5 16 30 65 n 84 90 94 97
UA 100
* DON ***** Preserved *****

ICIC

KM

KM

KM

KM

BA
LG
UC
UA
UA

* DDN

KK
KM

HC
* DDN

I
I

LINE

572

I 573
574

I 575
576

I
5n
578
579
580

I' 581
582
583

I
584

585

I 586
587
588

I 589
590

I 591
592
593

I 594
595
596

I 597
598
599

I
600

601

I 602
603

I 604
605

I
606
607
608
609

I
I
I



HEC-1 INPUT

10••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••• •••7•••••• &8.~ •••••9••••••10

KK HC125
ICM COMBINE FLOWS FROM SUB-BASIN 110 AND SUB-BASIN 120
He 2

ZZ
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.086

.100 .250 4.650 .350 15.000

.367 .260
0 5 16 30 65 T7 84 90 94 97

100
***** Preserved *****

120S
sua-BASIN 120
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC &R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

L = .45 Kb =.056 Adj. Slope = 27.0

ICIC

ICM
ICM
ICM
ICM
BA
LG
UC
UA
UA

* DON

I
I

LINE

610

I 611
612
613

I
614
615
616
617

I 618
619

I 620
621

I
622

623

I
I
I
I
I
I
I
I
I
I
I
I



I
SCHEMATIC DIAGRAM OF STREAM NETWORK ~

IINPUT
LINE (V) RWT1 NG (---» DIVERSION OR PUMP FLOW

NO. (.) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW

I 7 290S
V

I V
25 R291

I 31 300S

I 41 HC30s ••••••••••••
V
V

I
44 R306

50 310S

I V
V

60 R311

I
66 320S

I
V
V

76 R321

I 82 330S

I 92 HC33s ••••••••••••
V

I
V

95 R336

I 101 340S
V

V

I 111 R341

I
117 3505

V

V
127 R351

I
133 360S

I
143 HC365 ••••••••••••••••••••••••••••••••••••••••••••••••

I
V



I V

146 R366 :

I 152 370S
V

I V
162 R371

I 168 380S

I 178 HC385 ••••••••••••• •-••••••••••••••••••••••
V

v

I 181 R386

I
187 390S

197 HC395 ••••••••••••

I v
V

200 R396

I
206 400S

I 216 HC405 ••••••••••••

I 221 ••••• - ••> 281RE
219 DT405

I V

V

224 R406

I 230 410S
V

1240
V

R411

1246 420S
V

1256
V

R421

1262 430S

1
2n HC435 ••••••••••••••••••••••••••••••••••••

275 170S

I



I v
v ~

I
285 R171

291 1805

I
301 1905

I V

V
311 R191

I 317 HC195 ••••••••••••••••••••••••
V

I V

320 R196

I 326 200S

I 336 HC205 ••••••••••••
V

V

I 339 R206

I
345 2105

355 HC211 ••••••••••••

I V

V

358 R212

I
364 2155

I 374 HC216••••••••••••
V

I V

3n R217

I 383 2205
V

I
V

393 R221

I 399 2305

I
409 HC235 ••••••••••••

V

V

I
412 R236





I 543 R156

I 549 160S

I 559 HC165 ••••••••••••

I 562 280S

I
572 HC277••••••••••••••••••••••••

575 100S

I v
V

585 R101

I
591 110S

I 601 HC115 ••••••••••••
V

I V
604 R116

I 610 120S

I 620 HC125 ••••••••••••

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

I
I
I
I
I
I
I
I



*****************************************

11*****************************************
* •

I

FlOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991

VERSION 4.0.1E

RUN DATE 09/07/95 TIME 16:15:44

*
*
*
*
*
*

**************************************.

* "f- *
* U.S. ARMY CORPS OF ENGINEERS *

* HYDROlOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 551-1748 *
* *
***************************************

I
I

DOUBLETREE RANCH ROAD REGIONAL DRAINAGE STUDY FCD 94-28
FILENAME: DT36E.DAT KHE JOB NO. 298
100-YEAR 6-HOUR STORM DURATION EXISTING CONDITIONS

DDM MCUHP1 DOUBLETREE REGIONAL STUDY

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARIC

1
o

0000
500

o
0819

19

1

HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

IT

6 JO

I
I

II
I

I COMPUTATION INTERVAL
TOTAL TIME BASE

0.02 HOURS
8.32 HOURS

I
I
I

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

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO

I
I
I
I
I



I
"RUNOFF stIIMARY

I
FUll IN CUBIC FEET PEl SECOND

TIME IN HooRS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLCII FOR MAXIIUI PERItX) BASIN MAXIJIJM TIME OF

I OPERATION STATION FLCII PEAK 6-HooR 24-HClJR 72-HClJR AREA STAGE MAX STAGE

HYDROGRAPH AT 290S 120. 4.08 16. 11. '1. 0.09

I ROOTED TO R291 119. 4.13 16. 11. 11. 0.09 1.46 4.13

I
KYDROGRAPK AT 300S 61. 4.03 7. 5. 5. 0.05

2 COMBINED AT HC305 175. 4.08 23. 17. 17. 0.14

I ROOTED TO 1306 175. 4.08 23. 17. 17. 0.14 2.01 4.08

HYDROGRAPH AT 310S 293. 4.20 48. 35. 35. 0.25

I ROOTED TO R311 291. 4.27 48. 35. 35. 0.25 2.56 4.27

HYDROGRAPH AT 320S 238. 4.07 34. 25. 25. 0.17

I ROOTED TO R321 237. 4.10 34. 25. 25. 0.17 0.62 4.10

I HYDROGRAPH AT 330S 195. 4.03 27. 19. 19. 0.12

2 COMBINED AT HC335 425. 4.05 61. 44. 44. 0.29

I ROOTED TO R336 421. 4.12 61. 44. 44. 0.29 3.32 4.12

HYDROGRAPH AT 340S 99. 4.10 15. 11. 11. 0.07

I ROOTED TO R341 98. 4.17 15. 11. 11. 0.07 1.47 4.17

I HYDROGRAPH AT 350S 114. 4.03 17. 12. 12. 0.08

ROOTED TO R351 113. 4.08 17. 12. 12. 0.08 1.55 4.08

I HYDROGRAPH AT 360S 308. 4.05 38. 27. 27. 0.25

5 COMBINED AT HC365 1159. 4.10 178. 129. 129. 0.94

I ROOTED TO R366 1156. 4.13 178. 129. 129. 0.94 4.73 4.13

I
HYDROGRAPH AT 370S 192. 4.13 30. 22. 22. 0.14

ROOTED TO R371 190. 4.25 22. 0.14 2.34 4.2530. 22.

I HYDROGRAPH AT 380S 80. 4.05 10. 7. 7. 0.07

4 COMBINED AT HC385 1574. 4.13 240. 174. 174. 1.30

I ROOTED TO R386 1568. 4.18 240. 174. 174. 1.30 6.19 4.18

I
HYDROGRAPH AT 390S 70. 4.10 10. 7. 7. 0.07

2 COMBINED AT HC395 1634. 4.18 250. 181. 1.36181.

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ROOTED TO

HYDROGRAPH AT

2 IXlMSINED AT

DIVERSION TO

HYDROGRAPH AT

ROOTED TO

HYDROGRAPH AT

ROOTED TO

HYDROGRAPH AT

ROOTED TO

HYDROGRAPH AT

4 COMBINED AT

HYDROGRAPH AT

ROOTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROOTED TO

3 COMBINED AT

ROOTED TO

HYDROGRAPH AT

2 COMBINED AT

ROOTED TO

HYDROGRAPH AT

2 COMBINED AT

ROOTED TO

HYDROGRAPH AT

2 COMBINED AT

ROOTED TO

HYDROGRAPH AT

ROOTED TO

R396

400S

HC405

281RE

DT405

R406

410S

R411

420S

R421

430S

HC435

170S

R171

180S

1905

R191

HC195

R196

200S

HC205

R206

210S

HC211

R212

215S

HC216

R217

220S

R221

1632.

167.

1786.

422.

1365.

1359.

101.

98.

141.

139.

196.

1790.

234.

233.

105.

241.

241.

567.

567.

62.

615.

614.

112.

701.

700.

23.

n3.

n1.

29.

28.

4.20

4.10

4.20

4.20

4.20

4.27

4.05

4.23

4.10

4.25

4.30

4.27

4.17

4.18

4.08

4.22

4.23

4.20

4.20

4.05

4.18

4.22

4.05

4.20

4.25

4.20

4.25

4.32

4.03

4.17

250.

25.

275.

55.

221.

220.

14.

14.

23.

23.

37.

293.

35.

35.

16.

41.

41.

92.

92.

9.

101.

101.

16.

116.

116.

4.

121.

121.

3.

3.

181.

18.

200.

40.

160.

160.

10.

10.

16.

16.

27.

213.

25.

25.

12.

30.

30.

67.

67.

6.

73.

73.

11.

84.

84.

3.

88.

88.

2.

2.

181.

18.

200.

40.

160.

160.

10.

10.

16.

16.

27.

213.

25.

25.

12.

30.

30.

67.

67.

6.

73.

73.

11.

84.

84.

3.

88.

88.

2.

2.

1.36

0.14

1.51

1.51

1.51

1.51

0.08

0.08

0.12

0.12

0.24

1.94

0.19

0.19

0.09

0.21

0.21

0.49

0.49

0.05

0.54

0.54

0.08

0.62

0.62

0.03

0.65

0.65

0.02

0.02

4.80

4.82

2.12

2.43

2.09

2.13

2.53

2.52

2.28

2.35

0.17

4.20

4.27

4.23

4.25

4.18

4.23

4.20

4.22

4.25

4.32

4.17



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROOTED TO

HYDROGRAPH AT

2 COMBINED AT

ROOTED TO

3 COMBINED AT

ROOTED TO

HYDROGRAPH AT

HYDROGRAPH AT

4 COMBINED AT

ROOTED TO

HYDROGRAPH AT

ROOTED TO

HYDROGRAPH AT

2 COMBINED AT

ROOTED TO

HYDROGRAPH AT

2 Ca4BINED AT

ROOTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

3 CC»tBINED AT

HYDROGRAPH AT

ROOTED TO

HYDROGRAPH AT

2305

HC235

R236

2405

2505

R251

2605

HC265

R266

HCZ45

R246

2705

RE281

HC275

R276

1305

R131

1405

HC145

R146

1505

HC155

R156

1605

HC165

2805

HC2n

1005

R101

1105

249.

275.

273.

64.

101.

99.

171.

258.

257.

593.

589.

142.

422.

1836.

1833.

35.

34.

169.

199.

198.

123.

320.

314.

103.

416.

121.

2353.

108.

103.

102.

4.07

4.08

4.10

4.10

4.12

4.22

4.07

4.10

4.15

4.12

4.17

4.18

4.20

4.22

4.25

4.10

4.18

4.05

4.07

4.12

4.15

4.12

4.30

4.38

4.32

4.15

4.25

4.03

4.23

4.18

31.

35.

35.

9.

15.

15.

22.

36.

36.

80.

80.

23.

55.

279.

279.

5.

5.

23.

28.

28.

19.

47.

47.

22.

69.

18.

366.

13.

13.

17.

23.

25.

25.

7.

11.

11.

16.

26.

26.

58.

58.

17.

40.

202.

202.

3.

3.

17.

20.

20.

14.

34.

34.

16.

50.

13.

265.

9.

9.

12.

23.

25.

25.

7.

11.

11.

16.

26.

26.

58.

58.

17.

40.

202.

202.

3.

3.

17.

20.

20.

14.

34.

34.

16.

50.

13.

265.

9.

9.

12.

0.21

0.23

0.23

0.06

0.08

0.08

0.15

0.22

0.22

0.51

0.51

0.15

0.00

1.31

1.31

0.03

0.03

0.13

0.16

0.16

0.12

0.28

0.28

0.14

0.43

0.12

1.85

0.09

0.09

0.12

1.68

0.69

1.52

2.32

3.60

0.25

1.45

2.32

0.55

4.10

4.22

4.15

4.17

4.25

4.18

4.12

4.30

4.23



I Z CCl48INED AT HC115 204. 4.22 30. 22. 22. 0.20

~

I
ROOTED TO R116 201. 4.37 30. 22. 22. 0.20 0.91 4.37

HYDROGRAPH AT 1205 91. 4.13 13. 10. 10. 0.09

I 2 eatBINED AT HC125 278. 4.33 43. 31. 31. 0.29

I *** NORMAL END OF HEC-1 -*

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I

SECTION VII

Plates



I
~.I

Plate 1,

I I
Plate 2

II Plate 3

I Plate 4

I

~
I
I
I
I
I
I
I
I
.1
I

,I.
I

LIST OF PLATES

Drainage- Area Map & HEC-l Schematic (Existing Conditions)

Drainage Basin Land Use Map (Existing Conditions)

Soil Classification Map (Existing Conditions)

Flow Routing Map (Existing Conditions)

Pocket

Pocket

Pocket

Pocket
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SECTION VIII

HEC-l Data Files On Computer Diskette


