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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

though numerous small washes to the Indian Bend Wash. Developments have altered many of these

-~

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 corhputer model was used to compute the 2-, 10-, 50- and 100-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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TABLE 1

Existing 6-Hour Peak Discharges (cfs)

‘ '

‘ .
\

'\l

;

Berneil Dr. & Tatum Blvd. HC145 24 87 165 199
Channel at west property line of
Doubletree Canyon Subdivision 1708 33 101 194 234
Doubletree Canyon subdivision channel
at Horseshoe Rd. HC205 86 260 505 615
Doubletree Ranch Rd. & Tatum Blvd. HC211 96 299 577 701
Tatum Blvd. & Mohave Pl. 2908 16 54 100 120
Tatum Blvd. south of Foothill Dr. 3108 43 126 241 293
Desert Park Ln. east of Tatum Blvd. HC335 69 218 364 425
Paradise Canyon east of Las Brisas 3408 17 51 85 - 99
Ln.
Roadrunner Rd. west of 54th St. 3508 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
I 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
3-
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2.0 INTRODUCTION

A hydrologic analysis -o'f 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 Indian

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.



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 Figure 1. The watershed area is

approximately 4 square miles in size and ultimately drains directly into a 1% 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 south, 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.

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.

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

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

. construction were identified.

Survey Data: Detailed surveys were conducted along S56th Street in the vicinity of the
Cherokee Wash crossing.




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 100-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-1 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 1I rainfall distribution will be used for the 24-hour storm, with corresponding
depth-area ratios based on NOAA HYDRO-40 (Ref. 17). This data is included in the
MCUHP! Program.

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 (K,), 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-1 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-




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-1 computer model for existing
conditions within the Doubletree Ranch Road watershed. Summaries of peak discharge values are
presented in Table 15 in Section IIT of the Appendix. The HEC-1 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.




Laughlin’s Tatum Property, Preliminary Drainage Study Report (Ref.1)

In 1994, Anderson-Nelson prepared a drainage report for development of a 14.3 acre residential
subdivision for D.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.11)

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 size
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.




4.3 Parameter Estimation
4.3.1 Drainage Area Boundaries
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 MCUHP1 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
obtained from the NOAA Technical Memorandum NWS HYDRO-40 (Ref. 17). These factors
are presented in Table 6 in Section I of the Appendix.

9-




4.3.3 Physical Parameters

Loss Rate Estimation

The Green-Ampt loss rate method in HEC-1 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-1 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 correspohding 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-




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 bélsed
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, T..
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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T = 1.14L°'5Kh°'528'0’31i'0'38
where

time of concentration, in hours.

length of the flow path for T,, in miles.

representative watershed resistance coefficient.

watercourse slope, in feet/mile.

the average rainfall excess intensity, during the time T, in inches/hour.

pub o mﬁ rq‘:_i
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The length of flow path for T, 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 T, considerations. The
MCUHP1 Program, as provided by the FCDMC, was used to calculate the time of

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

The watershed resistance coefficient, K, necessary to determine T, was estimated using the

following equation (Ref. 7 and 8):

K, = mlogA +b
where:
K, = watershed resistance coefficient.
A = drainage area, in acres.
m&b = parameters dependent on land use and vegetation cover.

The watershed resistance coefficient, K,, 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-Dépth option of HEC-1 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 wéys. Many
homes are surrounded by water during major storm events particularly east of Tatum Boulevard

in the vicinity of Doubletree Ranch Road.

-13-




Several pipe culvert crossings are.located in Tatum Boulevard at well defined drainage paths.
These culverts a'low 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 Doubletree Ranch Road east of Tatum

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 continhously 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 S1st Street, 54th Street, S6th 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. S for culvert analysis (See
Ref. 18.) The split flow analysis documentation is included in Section V of the Appendix.

-14-




4.4.4 Cherokee Elementary School

The Cherokee Elementary School 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 Roéd that children were forced to remain at school until the -

evening when the flooding subsided.

-15-




5.0 Results and Conclusions

The HEC-1 computer model was used to compute the 2-, 10-, 50- and 100-year peak discharge values

“for both the 6-hour and 24-hour duration storm events. The 100-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,




The 100-year peak discharge results for the Tatum Boulevard Study prepared by Kaminski-Hubbard
Engineering, Inc. in 1993 are significantly higher than the re<ults of this study as shown in Table 4
(Ref. 12). The 1993 Fatum Boulevard study results were computed using the HEC-1 computer model
for a 100-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. ;




TABLE 2

Summary Of 100-Year
Peak Discharges And Volumes

———

Berneil Dr. & Tatum Blvd. HC145 199 14 206 15
Channel at west property line of '

Doubletree Canyon Subdivision 170s 234 17 234 19
Doubletree Canyon subdivision channel

at Horseshoe Rd. , HC205 615 50 602 56
Doubletree Ranch Rd. & Tatum Blvd. | HC211 701 58 686 63
Tatum Blvd. south of Foothill Dr. 3108 293 24 288 - 27
Desert Park Ln. east of Tatum Blvd. HC335 425 30 438 29
Desert Jewel Dr. east of Arroyo Dr. | HC365 | 1,159 89 1,190 93
Cherokee Wash east of 51st St. HC385 1,574 120 1,611 127
Cherokee Wash and 54th St. HC395 1,634 125 1,668 132
Cherokee Wash at Indian Bend Wash HC435 1,790 147 1,796 159

TABLE 3

Unit Peak Discharge Comparison

S1B 0.23 319 1,387 1708 0.19 234 1,232
CPIC 0.67 892 1,331 HC211 0.62 701 1,131
CPI1E 1.49 1,911 1,283 HC395 1.36 1,634 1,202
CP1F 1.77 2,212 1,250 HC405 1.51 1,786 1,183
CP2E 2.01 2,315 1,151 HC435 1.94 1,790 923
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TABLE 4
Comparison of Peak Discharges with Previous Studies

Berneil Dr. & Tatum Blvd. 0.16 199 - - 0.15 455 | 217
Channel at west property line of .

Doubletree Canyon Subdivision 0.19 234 - 0.19 564 | 300
Doubletree Canyon Subdivision

Channel at Horseshoe Rd. 0.54 615 - - 0.48 1348 | 749
Doubletree Ranch Rd. & Tatum 0.62 701 _ _ 0.55 1466 | 826
Blvd. ’ :

Tatum Blvd. & Mohave Pl. 0.09 120 0.10 297 — — —
Tatum Blvd. south of Foothill Dr. 0.25 293 0.25 562 — —_ —

Desert Park Ln. east of Tatum Blvd. 0.29 425 0.28 513 - — -

Paradise Canyon east of Las Brisas

Lo 0.07 99 0.09 244 -— — —
Roadrunner Rd. west of 54th St. 0.08 114} 0.08 231 - - -
Desert Jewel Dr. east of Arroyo Dr. 0.94 1159 | 0.93 1791 — - —
54th St. & Desert Jewel Dr. 1 o0.14 192 0.16 401 - — —_
Cherokee Wash east of 51st St. 1.30 1574 1.12 2070 - - -
Cherokee Wash at 54th St. 1.36 1634 1.46 2568 - - -
Cherokee Wash & Indian Bend 1.94 1790 1.89 2251 - - -
Wash —
* 1993 Tatum Boulevard Study results using the same rainfall depth and distribution

parameters as the 1995 Doubletree Ranch Road Study.
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SECTION I

Rainfall And Physical Hydrologic Parameters

> '




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

0 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

O Drainage Design Manual For Maricopa County, (Ref. 17)

@ NOAA Technical Memorandum NWS HYDRO-40, (Ref. 17)




TABLE 7

6-HOUR STORM RAINFALL DISTRIBUTIONS
s Maricopa County Unit Hydrograph Procedure 1)
Cumulative Rainfall Table

(Furnished by FCDMC’

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 0.838 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




TABLE 8

24-HOUR STORM RAINFALL DISTRIBUTIONS
(Standard SCS 24-Hour, Type II Distribution
T Cumulative Rainfall Table)

0.0 0.00 12.5 0.735
0.5 0.005 13.0 0.772
1.0 0.011 13.5 0.799
1.5 0.016 14.0 0.820
2.0 0.022 14.5 0.838
2.5 0.028 | 15.0 0.854
3.0 0.035 15.5 0.868
3.5 0.041 16.0 0.880
4.0 0.048 16.5 0.891
4.5 ~0.056 | 17.0 o 0.902
5.0 0.063 17.5 0.912
5.5 - 0.071 | 18.0 0.921
6.0 0.080 18.5 0.929
6.5 0.089 19.0 0.937
7.0 0.098 | 19.5 0.945
7.5 0.109 20.0 0.952
8.0 0.120 20.5 0.959
8.5 0.133 21.0 0.965
9.0 0.147 21.5 0.972
9.5 0.163 22.0 0.978
10.0 - 0.181 22.5 0.984
10.5 0.204 23.0 0.989
11.0 0.235 | 23.5 0.995
11.5 0.283 24.0 1.000
12.0 0.663




X QUTPUT DATA X
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

RETURN PERIOD
DURATION 2-YR 5-YR 10-YR 25-YR 50-YR  100-YR  500-YR

5-MIN .33 .43 .50 .59 .67 .74 .92 S5-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 2.1 2.41 2.7 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,

Z0NE= 7 SHORT-DURATION ZONE= 8

LATITUDE= 33.56 LONGITUDE= 111.97 ELEVATION= 1360
12-VALUE PRECIPITATION OPTION

PRECIPITATION VALUE:

1.18 1.70
2.00 2.45
2.80 3.15
1.40 1.98
2.37 2.90
3.35 3.80

**k*xx END OF RUN **%x
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SECTION II

Green & Ampt & Land Use Parameters




TABLE 9

Average Green-Ampt Parameters

110 0.100 0.250 4.45 0.400
120 0.100 0.250 4.65 0.350
130 0.200 0.250 4.25 0.450
140 0.140 0.250 4.30 0.430
150 0.100 0.250 4.65 0.350
160 0.100 0.250 4.65 0.350
170 0.200 0.250 4.25 0.450
180 0.150 0.250 4.15 0.470
190 0.170 0.250 4.25 0.450
200 0.150 0.250 4.15 0.470
210 0.100 0.250 0.34 0.490
215 0.100 0.250 4.80 0.320
220 0.100 0.250 3.95 0.510
230 0.100 0.250 4.50 0.380
240 0.100 0.250 4.70 0.330
250 0.160 0.250 4.20 0.460
260 0.100 0.250 4.35 0.420
270 0.100 0.250 4.70 0.330
280 0.100 0.250 4.65 0.350
290 0.160 0.250 4.15 0.470
300 0.100 0.250 3.95 0.510
310 0.170 0.250 4.20 0.460
320 0.140 0.250 5.60 0.230
330 0.110 0.150 7.30 0.120
340 0.180 0.250 4.80 0.320
350 0.140 0.250 4.80 0.320
360 0.110 0.250 4.10 0.490




i

TABLE 9

Average Green-Ampt Parameters

XKSAT (in/Hr.) | RTIMP (%)
0.320 42.0
0.500 17.0
0.400 15.0
0.350 25.0
0.370 31.0
0.370 31.0
0.350 15.0




Soil Survey Used Aguila/Carefree

IXKSAT

LOSS PARAMETERS FOR SUBBASIN: 100

ap Unit AREA % Area XKSAT % Rock
Sq.Miles outcrop
98 0.069 78.4 0.37 0
' 109 0.018 20.5 0.35 65
68 0.001 1.1 0.63 0
OTAL = 0.088 Sg.Miles XKSAT = 0.37 %Rock = 13
DTHETA
Dry = 0.35 PSIF = 4.15
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
l Sqg.Miles Type condition cover in. Type
0.031 Desert 35.2 NORMAL 35 0 0.20 0.03 Max 0.16
l 0.057 L.D.R. 64.8 NORMAL 35 15 0.10 0.05 Low 0.06
0.088 = Total Area Avg. = 35 10% 0.140
.PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
0 %

I WET = .0

SUBBASIN DTHETA WEIGHTED BY LAND USE

]
o
N
o

lSUBBASIN XKSAT ADJUSTED FOR VEG. = 0.47
IMPERVIOUS AREA: URBAN @ 100 % effective = 10
l ROCK OUTCROP & 60 % effective = 13
% EFFECTIVE IMP. = 18

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

100 0.088 0.450 0.088 315.0 0.14 0.25 4.15 0.47 is8




l LOSS PARAMETERS FOR SUBBASIN: 110

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
l Sq.Miles Outcrop
55 0.078 67.8 0.27 0
98 0.030 26.1 0.37 0
68 0.007 6.1 0.63 0

lTOTAL = 0.115 Sq.Miles XKSAT = 0.31 %Rock = 0

DTHETA
Dry = 0.35 ‘ PSIF = 4.45
Normal = 0.25
Wet = 0.00
lLAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% 1IA Kn Kb Kb
Sqg.Miles Type condition cover in. Type :
l 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
.PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
-ISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
lSUBBASIN XKSAT ADJUSTED FOR VEG. = 0.40
IMPERVIOUS AREA: URBAN @ 100 % effective = 15
ROCK OUTCROP @ 100 % effective = 0

sqg.mi. mi. ft/mi




l 1,0SS PARAMETERS FOR SUBBASIN: 120
Soil Survey Used Aguila/Carefree
SAT
ap Unit AREA % Area XKSAT $ Rock
Sq.Miles Outcrop
55 0.086 100. 0.27 0
I;‘OTAL = 0.086 Sq.Miles XKSAT = 0.27 %Rock = 0
l=DTHETA
Dry = 0.35 PSIF = 4.65
Normal = 0.25
Ihet = 0.00
LAND USE
I= AREA LAND USE % Area DTHETA %$Veg. RTIMP% 1IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
0.086 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.06
0.086 = Total Area Avg. = 35 15% 0.100
'PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
' WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
EUBBASIN XKSAT ADJUSTED FOR VEG. = 0.35
MPERVIOUS AREA: URBAN @ 100 % effective = 15
ROCK OUTCROP @ 100 % effective = 0
% EFFECTIVE IMP. = 15

INPUT VALUES FOR MCUHP1 PROGRAM

EUBBASIN Area Length Kb Sl
sg.mi. mi. ft

ope IA DTHETA PSIF XKSAT RTIMP
/mi in. adj. %




l LOSS PARAMETERS FOR SUBBASIN: 130

Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
I Sq.Miles Outcrop
109 0.022 81.5 0.35 65
I 98 0.005 18.5 0.37 0
TOTAL = 0.027 Sg.Miles XKSAT = 0.35 %Rock = 53
' DTHETA
Dry = 0.35 PSIF = 4.25
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% 1IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
0.027 Desert 100. NORMAL 35 0o 0.20 0.03 Max 0.16
0.027 = Total Area Avg. = 35 0% 0.200
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.45
'IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 60 % effective = 53
I , % EFFECTIVE IMP. = 32

I INPUT VALUES FOR MCUHP1l PROGRAM

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
l sq.mi. mi. ft/mi in. adj. %




l ' LOSS PARAMETERS FOR SUBBASIN: 140

Soil Survey Used Aguila/Carefree & Eastern County

KSAT
ap Unit AREA % Area XKSAT % Rock
- Sq.Miles Outcrop
109 0.049 36.6 0.35 65
l98 0.038 28.4 0.37 ]
PvC 0.018 13.4 0.40 0
Es 0.015 11.2 0.25 0
55 0.014 10.4 0.27 0
TOTAL = 0.134 Sg.Miles XKSAT = 0.34 %Rock = 24
l DTHETA
ry = 0.35 PSIF = 4.30
ormal = 0.25
et = 0.00
D USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
'_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
0.134 = Total Area Avg. = 35 15% 0.140
ERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
'SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.43
MPERVIOUS AREA: URBAN @ 100 % effective = 15
ROCK OUTCROP @ 60 % effective = 24
l % EFFECTIVE IMP. = 29

SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
sqg.mi. mi. ft/mi in. adj. %




Soil Survey Used Aguila/Carefree

XKSAT
Map Unit AREA % Area XKSAT % Rock
l Sqg.Miles - Outcrop
55 0.119 98.3 0.27 0
98 0.002 1.7 0.37 0
TOTAL = 0.121 Sg.Miles XKSAT = 0.27 %Rock = O
l DTHETA
Dry = 0.35 PSIF = 4.65
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% 1IA Kn Kb Kb
I Sq.Miles Type condition cover in. Type
0.121 L.D.R. 100. NORMAL 35 i5 0.10 0.05 Low 0.05
0.121 = Total Area Avg. = 35 15% 0.100
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
'SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.35
IIMPERVIOUS AREA: URBAN @ 100 % effective = 15
ROCK OUTCROP @ 100 % effective = 0

LOSS PARAMETERS FOR SUBBASIN: 150

Area Length Kb
sqg.mi. mi.




l LOSS PARAMETERS FOR SUBBASIN: 160

_Soil Survey Used Aguila/Carefree & Eastern County

XKSAT
Map Unit AREA $ Area XKSAT % Rock
I Sqg.Miles Outcrop
55 0.136 94.4 0.27 0
Es 0.008 5.6 0.25 0
" TOTAL = 0.144 SQ'.Miles XKSAT = 0.27 %Rock = 0
I DTHETA
Dry = 0.35 PSIF = 4.65
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %¥Veg. RTIMP% IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
0.144 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.05
0.144 = Total Area Avg., = 35 15% 0.100
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.35
IIMPERVIOUS AREA: URBAN @ 100 % effective = 15
- ROCK OUTCROP @ 100 % effective = 0
l $ EFFECTIVE IMP. = 15

SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
l sq.mi. mi. ft/mi in. adj. %
160




LOSS PARAMETERS FOR SUBBASIN: 170

Soil Survey Used Aguila/Carefree & Eastern'County

XKSAT
Map Unit AREA % Area XKSAT % Rock
l Sqg.Miles Outcrop
= 109 0.177 94.7 0.35 65
l PvC 0.010 5.3 0.40 0
TOTAL = 0.187 Sg.Miles XKSAT = 0.35 $%Rock = 62
DTHETA
Dry = 0.35 PSIF = 4.25
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% 1IA Kn Kb Kb
Sqg.Miles Type condition cover in. Type
0.187 Desert 100. NORMAL 35 0 0.20 0.03 Max 0.14
I 0.187 = Total Area Avg., = 35 0% 0.200
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.45

URBAN @

I IMPERVIOUS AREA:
ROCK OUTCROP @

I sqg.mi. mi. i
*170 0.187 0.610

100 % effective
60 % effective




' LOSS PARAMETERS FOR SUBBASIN: 180

Soil Survey Used Aguila/Carefree & Eastern County

XKSAT
ap Unit AREA % Area XKSAT % Rock
Sqg.Miles Outcrop
109 0.048 50.5 0.35 65
PvC 0.047 49.5 0.40 4]
TOTAL = 0.095 Sqg.Miles XKSAT = 0.37 $%Rock = 33
l DTHETA
Dry = 0.35 PSIF = 4.15
INormal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
0.047 Desert 49.5 NORMAL 35 0 0.20 0.03 Max 0.16
l 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
lPERCENT OF SUBBASIN DRY = 0.0 %
, NORMAL = 100. %
WET = 0.0 %
ISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
ISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.47
IMPERVIOUS AREA: URBAN @ 100 % effective = 8
ROCK OUTCROP @ 60 % effective = 33
l % EFFECTIVE IMP. = 28

I INPUT VALUES FOR MCUHP1 PROGRAM )

SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
l sg.mi. mi. ft/mi in. adj. %




l LOSS PARAMETERS FOR SUBBASIN: 190

Soil Survey Used Aguila/Carefree & Eastern County

KSAT
ap Unit AREA % Area XKSAT % Rock
Sq.Miles Outcrop
109 0.203 97.6 0.35 65
PvC 0.005 2.4 0.40 0
TOTAL = 0.208 Sg.Miles XKSAT = 0.35 %Rock = 63
| DTHETA
ry = 0.35 PSIF = 4.25
ﬁormal = 0.25
wet = 0.00
D USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
0.156 Desert 75.0 NORMAL 35 0 0.20 0.03 Max 0;14
'- 0.052 L.D.R. 25.0 NORMAL 35 15 0.10 0.05 Low 0.06
0.208 = Total Area Avg. = 35 4% 0.170
rERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. ‘%
WET = 0.0 %

EUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.45
IXMPERVIOUS AREA: URBAN @ 100 % effective = 4
ROCK OUTCROP @ 60 % effective = 63
' % EFFECTIVE IMP. = 42 v

sq.mi. mi.




l LOSS PARAMETERS FOR SUBBASTN: 200

Soil Survey Used Aguila/Carefree & Eastern County

XKSAT
Map Unit AREA % Area XKSAT % Rock
I Sq.Miles Outcrop
109 0.027 56.2 0.35 65
PvC 0.021 43.8 0.40 0
TOTAL = 0.048 Sq.Miles XKSAT = 0.37 %Rock = 37
DTHETA
Dry = 0.35 PSIF = 4.15
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veqg. RTIMP% IA Kn Kb Kb
Sg.Miles Type ' condition cover in. Type
0.024 Desert 50.0 NORMAL 35 ' 0 0.20 0.03 Max 0.16
. 0.024 M.D.R. 50.0 NORMAL 35 25 0.10 0.05 Min 0.03
0.048 = Total Area Avg. = 35 13% 0.150
IPERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
ISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
ISUBBASIN XKSA’I‘ ADJUSTED FOR VEG. = 0.47
IMPERVIOUS AREA: ' URBAN @ 100 % effective = 13
ROCK OUTCROP @ 60 % effective = 37
l % EFFECTIVE IMP. = 35

sq.mi. mi.

200 0.048 -0.380




Soil Survey Used Aguila/Carefree & Eastern County

LOSS PARAMETERS FOR SUBBASIN: 210

XKSAT
Map Unit AREA % Area XKSAT % Rock
l Sq.Miles Outcrop
109 0.001 1.2 0.35 65
Es 0.008 10.0 0.25 0
PvC 0.071 88.8 0.40 0
TOTAL = 0.080 Sg.Miles XKSAT = 0.38 %Rock = 1
DTHETA
Dry = 0.35 PSIF = 4.10
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg.' RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
0.040 L.D.R. 50.0 NORMAL 35 15 0.10 0.05 Low 0.06
0.040 M.D.R. 50.0 NORMAL 35 25 0.10 0.05 Min 0.03
0.080 = Total Area Avg. = 35 20% 0.100
'PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
II WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
lSUBBASIN XKSAT ADJUSTED FOR VEG. = 0.49
IMPERVIOUS AREA: URBAN @ 100 % effective = 20
I ROCK OUTCROP @ 60 % effective = 1

ISUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.mi. mi. ft/mi in. adj. %




Soil Survey Used Eastern County

LOSS PARAMETERS FOR SUBBASIN: 215

XKSAT

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

"I‘OTAL = 0.028 Sg.Miles XKSAT = 0.25 $%Rock = 0

DTHETA

Dry = 0.35 PSIF = 4.80

Normal = 0.25

Wet = 0.00

LAND USE

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

Sq.Miles Type condition cover in. Type
' 0.028 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.06
l 0.028 = Total Area Avg. = 35 15% 0.100

PERCENT OF SUBBASIN DRY = 0.0 %

NORMAL = 100. %

l . WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
ISUBBAS.IN XKSAT ADJUSTED FOR VEG. = 0.32

IMPERVIOUS AREA: URBAN @ 100 % effective = 15
l ROCK OUTCROP @ 100 % effective = 0

SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
sqg.mi. mi. ft/mi in.




l LOSS PARAMETERS FOR SUBBASIN: 220

Soil Survey Used Eastern County

XKSAT

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

'TOTAL = 0.024 Sg.Miles XKSAT = 0.40 %Rock = 0

DTHETA
Dry = 0.35 PSIF = 3.95
Normal = 0.25
Wet = 0.00
LAND USE
l’ AREA LAND USE % Area DTHETA %¥Veg. RTIMP% 1IA Kn Kb Kb
Sg.Miles Type condition cover in. : Type
l 0.024 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0:.06
I 0.024 = Total Area Avg. = 35 15% 0.100
PERCENT OF SUBBASIN DRY =

2

é

o

I

| ad
[N oNe)
e O
o+ O
N 0P o

' WET =

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
ISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.51

IMPERVIOUS AREA: URBAN @ 100 % effective = 15
I ROCK OUTCROP @ 100 % effective = 0

SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
sg.mi. mi. ft/mi in. adj. %




' LOSS PARAMETERS FOR SUBBASIN: 230

Soil Survey Used Aguila/Carefree & Eastern County

XKSAT
Map Unit AREA % Area XKSAT % Rock
l Sqg.Miles Outcrop
Es 0.119 57.8 0.25 o
PvC 0.085 41.3 0.40 0
55 0.002 1.0 0.27 0

lTOTAL =  0.206 Sg.Miles XKSAT = 0.30 $%Rock = 0

DTHETA
Dry = 0.35 PSIF = 4.50
Normal = 0.25
Wet = 0.00
ILAND USE
AREA LAND USE % Area DTHETA %¥Veg. RTIMP% IA Kn Kb Kb
Sqg.Miles Type condition cover in. Type
l 0.206 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.05
0.206 = Total Area Avg. = 35 15% 0.100
IPERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
lSUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
'SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.38
IMPERVIOUS AREA: URBAN @ 100 % effective = 15
ROCK OUTCROP @ 100 % effective = 0
I % EFFECTIVE IMP. = 15

SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
I sq.mi. mi. ft/mi in. adj. %




LOSS PARAMETERS FOR SUBBASIN: 240

Soil Survey Used Aguila/Carefree & Eastern- County

IXKSA‘I‘

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

55 0.039 68.4 0.27 0

Es 0.018 31.6 0.25 0

TOTAL = 0.057 Sq.Miles XKSAT = 0.26 %Rock = 0
l DTHETA

Dry = 0.35 PSIF = 4.70

Normal = 0.25

Wet = 0.00

LAND USE

AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
l Sqg.Miles Type condition cover in. Type
0.057 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0:06

' 0.057 = Total Area - Avg. = 35 15% 0.100

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

WET = 0.0 %

ISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.33
lIMPERVIOUS AREA: URBAN @ 100 % effective = 15

ROCK OUTCROP @ 100 % effective = 0

. % EFFECTIVE IMP. = 15

I INPUT VALUES FOR MCUHP1l PROGRAM

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.mi. mi. ft/mi in. adj. %




. LOSS PARAMETERS FOR SUBBASIN: 250

Soil Survey Used Aguila/Carefrée & Eastern County

XKSAT
Map Unit AREA % Area XKSAT % Rock
I Sq.Miles Outcrop
109 0.061 78.2 0.35 65
PvC 0.017 21.8 0.40 0
TOTAL = 0.078 Sqg.Miles XKSAT = 0.36 %Rock = 51
l DTHETA
Dry = 0.35 PSIF = 4.20
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% 1IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
0.047 Desert 60.3 NORMAL 35 0 0.20 0.03 Max 0.16
. 0.031 L.D.R. 39.7 NORMAL 35 15 0.10 0.05 Low 0.06
0.078 = Total Area Avg., = 35 6% 0.160
IPERCENT OF SUBBASIN DRY = - 0.0 %
NORMAL = 100. %
WET = 0.0 %
lSUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
lSUBBASIN XKSAT ADJUSTED FOR VEG. = 0.46
IMPERVIOUS AREFA: URBAN @ 100 % effective = 6
ROCK OUTCROP @ 60 % effective = 51
I % EFFECTIVE IMP. = 37

SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
' sq.mi. mi. ft/mi in. adj. %




' LOSS PARAMETERS FOR SUBBASIN: 260

Soil Survey Used Aguila/Carefree & Eastern County

XKSAT
Map Unit AREA % Area XKSAT % Rock
l Sqg.Miles Outcrop
PvC 0.086 58.5 0.40 0
I LaA 0.033 22.5 0.25 0
Es 0.022 15.0 0.25 0
55 0.005 3.4 0.27 0
109 0.001 0.7 0.35 35
TOTAL = 0.147 Sqg.Miles XKSAT = 0.33 %Rock = O
DTHETA
Dry = 0.35 PSIF = 4.35
I\Iormal = 0.25
Net = 0.00
IlLAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
I Sq.Miles Type condition cover in. Type
0.147 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.05
l 0.147 = Total Area , Avg. = 35 15% 0.100
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
|I WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
ISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.42
IIMPERVIOUS AREA: URBAN @ 100 % effective = 15
ROCK OUTCROP @ 60 % effective = 0
I % EFFECTIVE IMP. = 15

lSUBBASIN Area Length Kb Slope IA
sqg.mi. mi. ft/mi in.




LOSS PARAMETERS FOR SUBBASIN: 270

Soil Survey Used Aguila/Carefree & Eastern County

'XKSAT

ap Unit AREA % Area XKSAT % Rock

Sq.Miles Outcrop

55 0.104 70.8 0.27 o
I LaA 0.031 21.1 0.25 0

Es 0.012 8.2 0.25 0]

OTAL = 0.147 Sqg.Miles XKSAT = 0.26 %Rock = O

DTHETA

Dry = 0.35 PSIF = 4.70

Normal = 0.25

Wet = 0.00

LAND USE

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

Sqg.Miles Type condition cover in. Type
I 0.147 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.05

0.147 = Total Area Avg. = 35 15% 0.100
IPERCENT OF SUBBASIN DRY = 0.0 %

NORMAL = 100. %
WET = 0.0 %

lSUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.33
'IMPERVIOUS AREA: URBAN @ 100 % effective

ROCK OUTCROP 4@ 100 % effective =

SUBBASIN Area Length Kb
' sq.mi. mi.




l LOSS PARAMETERS FOR SUBBASIN: 280
Soil Survey Used Aguila/Carefree & Eastern County
IXKSAT
Map Unit AREA $ Area XKSAT % Rock
Sqg.Miles Outcrop
55 0.114 99.1 0.27 0
LaA 0.001 0.9 0.25 0

TOTAL = 0.115 Sqg.Miles XKSAT = 0.27 %Rock = 0

DTHETA
Dry = 0.35 PSIF = 4.65
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %¥Veg. RTIMP% IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
0.115 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.05
0.115 = Total Area Avg. = 35 15% 0.100
" PERCENT OF SUBBASIN DRY = 0.0 %
I NORMAL = 100. %
WET = 0.0 %
ISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.35
IIMPERVIOUS AREA: URBAN @ 100 % effective = 15
ROCK OUTCROP 4@ 100 % effective = 0O

l % EFFECTIVE IMP. = 15

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
l sq.mi. mi. ft/mi in. adj. %




Soil Survey Used Aguila/Carefree & Eastern County

LOSS PARAMETERS FOR SUBBASIN: 290

KSAT
ap Unit AREA % Area XKSAT % Rock
Sq.Miles Ooutcrop
109 0.056 60.9 0.35 65
°vC 0.036 39.1 0.40 0
TOTAL = 0.092 Sg.Miles XKSAT = 0.37 $%Rock = 40
|
| DTHETA
ry = 0.35 PSIF = 4.15
ormal = 0.25
et = 0.00
D USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% 1IA Kn Kb Kb
Sqg.Miles Type condition cover in. Type
0.055 Desert 59.8 NORMAL 35 ' 0 0.20 0.03 Max 0.15
l- 0.037 L.D.R. 40.2 NORMAL 35 15 0.10 0.05 Low 0.06
0.092 = Total Area Avg. = 35 6% 0.160
rERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
ISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
':UBBASIN XKSAT ADJUSTED FOR VEG. = 0.47
MPERVIOUS AREA: URBAN @ 100 % effective = 6
ROCK OUTCROP @ 60 % effective = 40
I % EFFECTIVE IMP. = 30

I INPUT VALUES FOR MCUHP1 PROGRAM

UBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
sg.mi. mi. ft/mi in. adj. %




I LOSS PARAMETERS FOR SUBBASIN: 300
Soil Survey Used Eastern County
lXKSAT
ap Unit AREA % Area XKSAT % Rock
Sqg.Miles Outcrop
I PvC 0.052 100. 0.40 0
TOTAL = 0.052 Sg.Miles XKSAT = 0.40 %Rock = O
DTHETA
Dry = 0.35 PSIF = 3.95
INormal = 0.25
Wet = 0.00
ILAND USE
AREA LAND USE % Area DTHETA %¥Veg. RTIMPS% IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
»- 0.052 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.06
1 0.052 = Total Area Avg. = 35 15% 0.100
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
l WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.51
IMPERVIOUS AREA: URBAN @ 100 % effective = 15
I ROCK OUTCROP @ 100 % effective = 0

SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
sq.mi. mi. ft/mi in. adj. %
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I LOSS PARAMETERS FOR SUBBASIN: 310

Soil Survey Used Aguila/Carefree & Eastern County

KSAT
ap Unit AREA % Area XKSAT % Rock
_ Sq.Miles Outcrop
109 0.200 80.3 0.35 65
PvC 0.049 19.7 0.40 0
TOTAL = 0.249 Sqg.Miles XKSAT = 0.36 $%Rock = 52
' DTHETA
wry = 0.35 PSIF = 4.20
Normal = 0.25
et = 0.00
i D USE
AREA LAND USE % Area DTHETA %¥Veg. RTIMP% 1IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
0.162 Desert 65.1 NORMAL 35 0o 0.20 0.03 Max 0.14
I- 0.087 L.D.R. 34.9 NORMAL 35 15 0.10 0.05 Low 0.06
0.249 = Total Area Avg. = 35 5% 0.170
IPERCENT OF SUBBASIN ~ DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
ISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
l:UBBASIN XKSAT ADJUSTED FOR VEG. = 0.46
MPERVIOUS AREA: URBAN @ 100 % effective = 5
ROCK OUTCROP @ 60 % effective = 52
l % EFFECTIVE IMP. = 36

SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
I sq.mi. mi. ft/mi in. adj. %




l LOSS PARAMETERS FOR SUBBASIN: 320

Soil Survey Used Aguila/Carefree & Eastern County

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
109 0.091 53.5 0.35 65
CeC 0.064 37.7 0.06 0
PvC 0.015 8.8 0.40 0
lTOTAL = 0.170 Sg.Miles XKSAT = 0.18 %Rock = 35
DTHETA
Dry = 0.38 PSIF = 5.60
Normal = 0.25
Wet = 0.00
lLAND USE
AREA LAND USE % Area DTHETA %¥Veg. RTIMP% IA Kn Kb Kb
Sqg.Miles Type condition cover in. Type
0.068 Desert 40.0 NORMAL 35 0 0.20 0.03 Max 0.15
l 0.102 L.D.R. 60.0 NORMAL 35 15 0.10 0.05 Low 0.06
| 0.170 = Total Area Avg. = 35 9% 0.140
a]
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
. WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
l,SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.23
IMPERVIOUS AREA: URBAN @ 100 % effective = 9
' . ROCK OUTCROP @ 60 % effective = 35
% EFFECTIVE IMP. = 30

'SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
sg.mi. mi. ft/mi in. - adj. %




Soil Survey Used Eastern County

1L,OSS PARAMETERS FOR SUBBASIN: 330

KSAT

ap Unit AREA % Area XKSAT % Rock
Sq.Miles Outcrop

CeC 0.091 74.0 0.06 o

PvC 0.019 15.4 0.40 0

Ro 0.013 10.6 0.25 65

OTAL = 0.123 Sq‘.Miles XKSAT = 0.09 %Rock = 7

DTHETA
Ery = 0.33 PSIF = 7.30
| ormal = 0.15
- Wet = 0.00
D USE
AREA 'LAND USE % Area DTHETA %Veg. RTIMP% 1IA Kn Kb Kb
' Sq.Miles Type condition cover in. Type
., 0.018 Desert 14.6 NORMAL 35 0 | 0.20 0.03 Max 0.17
l 0.105 L.D.R. 85.4 NORMAL - 35 15 0.10 0.05 Low 0.05
0.123 = Total Area Avg. = 35 13% 0.110
WPERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
l WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.15
‘l?UBBASIN XKSAT ADJUSTED FOR VEG. = 0.12
IMPERVIOUS AREA: URBAN @ 100 % effective = 13
ROCK OUTCROP @ 60 % effective = 7

EUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
sq.mi. mi. ft/mi in. adj. %




l LOSS PARAMETERS FOR SUBBASIN: 340

Soil Survey Used Eastern County

KSAT
@fap Unit AREA % Area XKSAT $ Rock
Sq.Miles Outcrop
RoO 0.069 100. 0.25 65
lI‘OTAL = 0.069 Sq.Miles XKSAT = 0.25 %Rock = 65
DTHETA
Dry = 0.35 PSIF = 4.80
ormal = 0.25
et = 0.00
IiAND USE
AREA LAND USE % Area DTHETA %¥Veg. RTIMP% IA Kn Kb " Kb
Sq.Miles Type condition cover in. Type
0.055 Desert 79.7 NORMAL 35 0 0.20 0.03 Max 0.15
0.014 L.D.R. 20.3 NORMAL 35 15 0.10 0.05 Low 0.07
l. 0.069 = Total Area Avg. = 35 3% 0.180
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
lSUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.32
IIMPERVIOUS AREA: URBAN @ 100 % effective = 3
ROCK OUTCROP @ 60 % effective = 65
| $ EFFECTIVE IMP. = 42

SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
l sqg.mi. mi. ft/mi in. adj. %




l LOSS PARAMETERS FOR SUBBASIN: 350

Soil Survey Used Eastern County

XKSAT
Map Unit AREA % Area XKSAT % Rock
‘ Sq.Miles ' Outcrop
I Ro 0.076 100. 0.25 65
TOTAL = 0.076 Sq.Miles XKSAT = 0.25 %Rock = 65
DTHETA
Dry = 0.35 ' PSIF = 4.80
Normal = 0.25
Wet = 0.00
LAND USE
l AREA LAND USE % Area DTHETA $Veg. RTIMP% IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
0.030 Desert 39.5 NORMAL 35 0 0.20 0.03 Max 0.16
0.046 L.D.R. 60.5 NORMAL 35 15 0.10 0.05 Low 0.06
l 0.076 = Total Area Avg. = 35 9% 0.140
PERCENT OF SUBBASIN DRY = 0.0 %
l NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.32
IIMPERVIOUS AREA: URBAN @ 100 % effective = 9
ROCK OUTCROP @ 60 % effective = 65
. % EFFECTIVE IMP. = 48

' INPUT VALUES FOR MCUHP1l PROGRAM

- SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
l sqg.mi. mi. ft/mi in. adj. %




l LOSS PARAMETERS FOR SUBBASIN: 360

Soil Survey Used Eastern County

XKSAT
Map Unit AREA % Area XKSAT % Rock
l Sqg.Miles Outcrop
pvC 0.225 88.2 0.40 0
Ro 0.030 11.8 0.25 65
- TOTAL = 0.255 Sg.Miles XKSAT = 0.38 $%Rock = 8
l DTHETA
Dry = 0.35 PSIF = 4.10
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Sqg.Miles Type condition cover in. Type
0.013 Desert 5.1 NORMAL 35 0 1 0.20 0.03 Max 0'. 17
l 0.242 L.D.R. 94.9 NORMAL 35 15 0.10 0.05 Low 0.05
0.255 = Total Area Avg. = 35 14% 0.110
lPERCENT OF SUBBASIN , DRY = 0.0 %
NORMAL = 100. %
' WET = 0 %
ISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.49
IIMPERVIOUS AREA: URBAN 4 100 % effective = 14
ROCK OUTCROP @ 60 % effective = 8
l % EFFECTIVE IMP. = 19

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
l sq.mi. mi. ft/mi in. adj. %




' 1LOSS PARAMETERS FOR SUBBASIN: 370

Soil Survey Used Eastern County

XKSAT
Map Unit AREA % Area XKSAT % Rock
. Sq.Miles Outcrop
Ro 0.136 _ 95.8 0.25 65
pvC 0.006 4.2 0.40 0
TOTAL = 0.142 Sg.Miles XKSAT = 0.25 %Rock = 62
l DTHETA
gDry = 0.35 PSIF = 4.80
'Normal = 0.25 '
Wet = 0.00
| lLAND USE
ARFA LAND USE % Area DTHETA  3Veg. RTIMP% IA Kn Kb Kb
lSq.Miles Type condition cover in. Type
0.092 Desert 64.8 NORMAL 35 0 0.20 0.03 Max 0.15
I— 0.050 L.D.R. 35.2 NORMAL 35 15 0.10 0.05 Low 0.06
0.142 = Total Area Avg. = 35 5% 0.160
IPERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
kUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
iUBBASIN XKSAT ADJUSTED FOR VEG. = 0.32
WIMPERVIOUS AREA: ' URBAN @ 100 % effective = 5
ROCK OUTCROP @ 60 % effective = 62
l % EFFECTIVE IMP. = 42
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UBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
sqg.mi. mi. ft/mi in. adj. %




l LOSS PARAMETERS FOR SUBBASIN: 380

Soil Survey Used Eastern County

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sqg.Miles Outcrop
PVC 0.065 95.6 0.40 0
IRO 0.003 4,4 0.25 65
TOTAL = 0.068 Sqg.Miles XKSAT = 0.39 %Rock = 3
DTHETA
Dry = 0.35 PSIF = 4.00
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %¥Veg. RTIMP% 1IA Kn Kb Kb
I Sqg.Miles Type condition cover in. Type
0.068 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.06
l 0.068 = Total Area Avg. = 35 15% 0.100
PERCENT OF SUBBASIN DRY = 0.0 %
l NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.50
IIMPERVIOUS AREA: URBAN @ 100 % effective = 15
| ROCK OUTCROP @ 60 % effective = 3
i T e g v —
‘ l % EFFECTIVE IMP. = 17

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
' sqg.mi. mi. ft/mi in. adj. %
380




I LOSS PARAMETERS FOR SUBBASIN: 390

Soil Survey Used Aguila/Carefree & Eastern County

XKSAT

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

LaaA 0.032 48.5 0.25 0
I PvC 0.032 48.5 0.40 0

55 0.002 3.0 0.27 0

lTOTAL = 0.066 Sqg.Miles XKSAT = 0.31 %Rock = O

DTHETA
Dry = 0.35 PSIF = 4.45
Normal = 0.25
Wet = 0.00
lLAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
l 0.066 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0.06
0.066 = Total Area Avg., = 35 15% 0.100
IPERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
lSUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
.SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.40
IMPERVIOUS AREA: URBAN @ 100 % effective = 15
ROCK OUTCROP @ 100 % effective = 0
' % EFFECTIVE IMP. = 15

SUBBASIN Area Length Kb
l sq.mi. mi.




l LOSS PARAMETERS FOR SUBBASIN: 400

Soil Survey Used Aguila/Carefree & Eastern County

KSAT
ap Unit AREA % Area XKSAT % Rock
Sq.Miles Outcrop
Ro 0.056 38.6 0.25 65
LaA 0.036 24.8 0.25 0
55 0.031 21.4 0.27 o
PvC 0.022 15.2 0.40 0
OTAL = 0.145 Sg.Miles XKSAT = 0.27 %Rock = 25
%DTHETA
ry = 0.35 PSIF = 4.65
ormal = 0.25
et = 0.00
LAND USE
AREA TIAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
‘ 0.044 Desert 30.3 NORMAL 35 0 0.20 0.03 Max 0.16
0.101 L.D.R. 69.7 NORMAL 35 15 0.10 0.05 Low 0.06
Io.145 = Total Area Avg. = 35 10% 0.130
i PERCENT OF SUBBASIN DRY = 0.0 %
: NORMAL = 100. %
l WET = 0.0 %
iUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
UBBASIN XKSAT ADJUSTED FOR VEG. = 0.35
.IIMPERVIOUS AREA: URBAN d 100 % effective = 10
ROCK OUTCROP @ 60 % effective = 25
l % EFFECTIVE IMP. = 25

I; INPUT VALUES FOR MCUHP1 PROGRAM

UBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
sg.mi. mi. ft/mi in. adj. %




l LOSS PARAMETERS FOR SUBBASIN: 410

Soil Survey Used Eastern County

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sq.Miles Outcrop
RO 0.042 56.0 0.25 65
' PvC 0.025 33.3 0.40 0
LaA 0.008 10.7 0.25 0

'TOTAL = 0.075 Sq.Miles XKSAT = 0.29 %Rock = 36

DTHETA
Dry = 0.35 PSIF = 4.55
Normal = 0.25
Wet = 0.00
lLAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
4 0.030 Desert 40.0 NORMAL 35 0 0.20 0.03 Max 0.16
' 0.045 L.D.R. 60.0 NORMAL 35 15 0.10 0.05 Low 0.06
0.075 = Total Area Avg. = 35 9% 0.140
lPERCENT OF SUBBASIN ' DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
lSUBBASIN XKSAT ADJUSTED FOR VEG. = 0.37
IMPERVIOUS AREA: URBAN @ 100 % effective = 9
ROCK OUTCROP @ 60 % effective = 36

lSUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
' sq.mi. mi. ft/mi in. . adj. %




l 1.0SS PARAMETERS FOR. SUBBASIN: 420

Soil Survey Used Eastern County

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sq.Miles outcrop
RO 0.074 60.2 0.25 65
l PvC 0.038 30.9 0.40 0
LaA 0.011 8.9 0.25 0

ITOTAL = 0.123 Sqg.Miles XKSAT = 0.29 %Rock = 39

DTHETA
Dry = 0.35 PSIF = 4.55
Normal = 0.25
Wet = 0.00
ILAND USE
AREA LAND USE % Area DTHETA $Veg. RTIMP% 1IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
0.061 Desert 49.6 NORMAL ° 35 0O 0.20 0.03 Max 0.15
' 0.062 L.D.R. 50.4 NORMAL 35 15 0.10 0.05 Low 0.06
0.123 = Total Area Avg. = 35 8% 0.150
IPERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
.SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.37
IMPERVIOUS AREA: URBAN @ 100 % effective = 8
ROCK OUTCROP @ 60 % effective = 39

- — —— - — T ————— — —— > — - -

% EFFECTIVE IMP. = 31

INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN Area Length Kb Slope 1IA DTHETA PSIF XKSAT RTIMP
sqg.mi. mi. ft/mi in. adj. %




l LOSS PARAMETERS FOR SUBBASIN: 430

Soil Survey Used Aguila/Carefree & Eastern County

XKSAT

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

55 0.198 83.5 0.27 0

LaA 0.039 16.5 0.25 o

TOTAL = 0.237 Sg.Miles XKSAT = 0.27 $%Rock = 0
I' DTHETA

Dry = 0.35 PSIF = 4.65

Normal = 0.25

Wet = 0.00

LAND USE

AREA LAND USE % Area DTHETA %Veg. RTIMP% 1IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
0.237 L.D.R. 100. NORMAL 35 15 0.10 0.05 Low 0:05

I 0.237 = Total Area Avg. = 35 15% 0.100

PERCENT OF SUBBASIN DRY = 0.0 %

NORMAL = 100. %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.35
lIMPERVIOUS AREA: URBAN @ 100 % effective = 15

ROCK OUTCROP @ 100 % effective = 0

l % EFFECTIVE IMP. = 15

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
l sq.mi. mi. ft/mi in. adj. %
430







SECTION III

Hydrologic Sub-Basin Characteristics




l .
TABLE 10
I ' Existing Hydrologic Sub-Basin Parameters
I
i
l 110 1386.0 1356.0 0.72 42.0 42.0 0.054
| l 120 1356.0 1344.0 0.45 27.0 27.0 0.056
| 130 1777.9 1404.0 0.23 1626.0 315.0 0.163
l 140 1813.6 1376.0 0.68 643.5 315.0 0.074
150 1379.0 1355.0 0.62 39.0 39.0 0.054
I 160 1356.0 1334.0 0.91 24.0 24.0 0.053
170 2202.9 1442.0 0.61 1247.4 315.0 - 0.138
l 180 2240.0 1412.0 0.68 1217.6 315.0 0.100
190 2428.5 1460.0 0.91 1064.3 - 315.0 0.115
I 200 1813.6 1402.0 0.38 1083.2 315.0 0.093
210 1495.0 1382.0 0.61 185.0 185.0 0.043
' 215 1384.0 1358.0 0.51 51.0 51.0 0.063
220 1470.0 1410.0 0.27 222.2 219.2 0.064
l 230 1430.0 1355.0 0.72 104.0 104.0 0.051
240 1361.0 1348.0 0.38 34.0 34.0 0.059
l 250 1765.7 1412.5 0.45 784.9 315.0 0.112
260 1426.0 1360.0 0.64 103.0 103.0 0.053
l 270 1364.0 1338.0 0.72 36.0 36.0 0.053
280 1346.0 1334.0 0.49 24.0 24.0 0.054
I 290 1831.2 1428.3 0.38 1060.3 315.0 0.111
300 1438.0 1380.0 0.38 153.0 153.0 0.059
. 310 2150.0 1440.0 0.95 747.4 315.0 0.104
l _ 320 1884.0 1420.0 0.68 682.4 315.0 0.087
330 1560.0 1410.0 0.49 306.1 264.4 0.067
I 340 2249.8 1516.0 0.34 2158.2 315.0 0.132
i




TABLE 10

Existing Hydrologic Sub-Basin Parameters

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




i
TABLE 11
l -. . Existing Hydrologic Sub-Basin Characteristics
I 2-Year Storm
i
100 0.088 0.45 315.0 0.088 1.575 0.429
' 110 0.115 0.72 42.0 | 0.054 1.029 0.992
l 120 0.086 0.45 27.0 0.056 0.879 0.846
130 0.027 0.23 315.0 0.163 0.387 0.387
' 140 0.134 0.68 315.0 0.074 0.454 0.450
150 0.121 0.62 39.0 0.054 0.921 0.883
| l 160 0.144 0.91 24.0 0.053 1.500 1.479
170 0.187 0.61 315.0 0.138 0.650 0.629
] 180 | 0.095 0.68 315.0 | 0.100 0.592 0.563
190 0.208 0.91 315.0 0.115 0.712 0.704
l 200 0.048 0.38 - 315.0 0.093 0.350 0.363
210 0.080 0.61 185.0 0.043 0.292 0.317
l 215 0.028 0.51 51.0 0.063 0.771 0.738
220 0.024 0.27 219.2 0.064 0.287 0.308
l 230 0.206 0.72 104.0 0.051 0.637 0.600
240 0.057 0.38 34.0 0.059 0.712 0.679
l 250 0.078 0.45 315.0 0.112 0.442 0.442
260 0.147 0.64 103.0 0.053 0.625 0.587
I 270 0.147 0.72 36.0 0.053 1.033 1.000
280 0.115 0.49 24.0 0.054 0.962 0.929
I 290 0.092 0.38 315.0 0.111 0.417 0.417
300 0.052 0.38 153.0 0.059 0.408 0.404
l 310 0.249 0.95 315.0 0.104 0.721 0.704
320 0.170 0.68 315.0 0.087 0.458 0.454
l 330 0.123 0.49 264.4 0.067 0.292 0.308
I 340 0.069 0.34 | 315.0 0.132 0.379 0.387
I




TABLE 11

--. Existing Hydrologic Sub-Basin Characteristics
2-Year Storm




Exlstmg Hydrologic Sub-Basin Characteristics
10-Year Storm

TABLE 12

100 0.088 0.45 315.0 0.088 0.246 0.279
110 0.115 0.72 42.0 0.054 0.600 0.646
120 0.086 0.45 27.0 0.056 0.521 0.558
130 0.027 0.23 315.0 0.163 0.237 0.262
140 0.134 0.68 315.0 0.074 0.279 0.313
150 0.121 0.62 39.0 0.054 0.542 0.583
160 0.144 0.91 24.0 0.053 0.908 0.979
170 0.187 0.61 315.0 0.138 0.412 0.442
180 0.095 0.68 315.0 0.100 0.358 0.392
190 0.208 0.91 315.0 0.115 0.467 0.496
200 0.048 0.38 315.0 0.093 0.229 0.250
210 0.080 0.61 185.0 0.043 0.221 0.242
215 0.028 0.51 51.0 0.063 0.458 0.492
220 0.024 0.27 219.2 0.064 0.183 0.200
230 0.206 0.72 104.0 0.051 0.371 0.408
240 0.057 0.38 34.0 0.059 0.425 0.458
250 0.078 0.45 315.0 0.112 0.279 0.313
260 0.147 0.64 103.0 0.053 0.354 0.392
270 0.147 0.72 36.0 0.053 0.617 0.663
280 0.115 0.49 24.0 0.054 0.571 0.613
290 0.092 0.38 315.0 0.111 0.254 0.283
300 0.052 0.38 153.0 0.059 0.233 0.258
310 0.249 0.95 315.0 0.104 0.458 0.488
320 0.170 0.68 315.0 0.087 0.300 0.333
330 0.123 0.49 264.4 0.067 0.221 0.237
340 0.069 0.34 315.0 0.132 0.254 0.279




TABLE 12

-- - Existing Hydrologic Sub-Basin Characteristics
10-Year Storm

350 0.076 0.38 315.0 0.093 0.221 0.237
360 0.255 0.87 297.2 0.054 0.279 0.317
370 0.142 0.64 315.0 0.111 0.346 0.379
380 0.068 0.45 151.0 0.057 0.250 0.279
390 0.066 0.53 77.0 0.058 0.375 0.417
400 0.145 0.91 303.0 0.079 0.363 0.400
410 0.075 0.45 315.0 0.094 0.246 0.275
420 0.123 0.80 315.0 0.099 0.383 0.421
430 0.237 0.98 29.0 0.050 0.842 0.904

’I
‘ l
i
\




TABLE 13
-.. Existing Hydrologic Sub-Basin Characteristics
50-Year Storm
100 0.088 0.45 315.0 | 0.088 0.208 0.229
110 0.115 0.72 42.0 | 0.054 0.446 0.492
120 | 0.086 0.45 27.0 | 0.056 0.396 0.438
130 0.027 0.23 3150 | 0.163 0.204 0.225
140 0.134 0.68 315.0 | 0.074 0.233 0.254
150 0.121 0.62 39.0 | 0.054 0.412 0.454
160 | 0.144 0.91 24.0 | 0.053 0.671 0.746
170 0.187 0.61 315.0 | 0.138 0.321 0.363
180 0.095 0.68 315.0 | 0.100 0.279 0.317
190 0.208 0.91 315.0 | 0.115 0.371 0.412
200 0.048 0.38 315.0 | 0.093 0.196 0.213
210 0.080 0.61 185.0 | 0.043 0.192 0.208
215 0.028 0.51 51.0 | 0.063 0.354 0.396
220 0.024 0.27 219.2 | 0.064 0.154 0.171
230 0.206 0.72 104.0 | 0.051 0.287 0.325
240 0.057 0.38 34.0 | 0.059 0.329 0.367
250 0.078 0.45 315.0 | 0.112 0.233 0.258
260 0.147 0.64 103.0 | 0.053 0.275 0.313
270 0.147 0.72 36.0 | 0.053 0.463 0.504
280 0.115 0.49 24.0 | 0.054 0.429 0.471
290 0.092 0.38 315.0 | 0.111 0.213 0.237
300 0.052 0.38 153.0 | 0.059 0.196 0.217
310 0.249 0.95 315.0 | 0.104 0.358 10.400
320 0.170 0.68 315.0 | 0.087 0.246 0.275
330 0.123 0.49 264.4 | 0.067 0.192 0.208
340 0.069 0.34 315.0 | 0.132 0.217 0.237




TABLE 13

-.. Existing Hydrologic Sub-Basin Characteristics
50-Year Storm

350 0.076 0.38 0.093 0.192 0.208
360 0.255 0.87 0.054 0.229 0.254
370 0.142 0.64 0.111 0.279 0.313
380 0.068 0.45 0.057 0.208 0.229
390 0.066 0.53 0.058 0.292 0.333
400 0.145 0.91 0.079 0.287 0.325
410 | 0.075 0.45 0.094 0.213 0.233
420 0.123 0.80 0.099 0.304 0.342
430 0.237 0.98 0.050 0.608 0.688




i
TABLE 14
I -.. Existing Hydrologic Sub-Basin Characteristics
100-Year Storm ‘
i
i e
100 0.088 0.45 315.0 0.088 0.196 0217
l 110 0.115 0.72 42.0 0.054 0.412 0.458
l 120 | 0.086 0.45 27.0 | 0.056 0.367 0.408
130 0.027 0.23 315.0 0.163 0.192 0.213
I 140 0.134 0.68 315.0 | 0.074 0.221 0.242
150 0.121 0.62 39.0 0.054 0.379 0.425
‘ ' 160 0.144 0.91 24.0 0.053 0.608 0.683
; 170 0.187 0.61 315.0 0.138 0.300 0.338
I 180 0.095 0.68 315.0 0.100 0.258 0.296
\ 190 0.208 0.91 315.0 0.115 0.342 0.383
l 200 0.048 0.38 315.0 0.093 - 0.183 0.204
210 0.080 0.61 185.0 0.043 0.183 0.200
' 215 0.028 0.51 51.0 0.063 0.329 0.371
220 0.024 0.27 219.2 0.064 0.146 ~0.162
i 230 | 0.206 0.72 1040 | 0.051 0.267 0.304
240 0.057 0.38 34.0 | 0.059 0.304 0.346
l 250 0.078 0.45 315.0 0.112 0.221 0.242
260 0.147 0.64 103.0 0.053 0.258 0.292
I 270 0.147 0.72 36.0 0.053 0.429 0.471
280 0.115 0.49 24.0 0.054 0.396 0.442
I 290 0.092 0.38 315.0 0.111 0.204 0.225
300 0.052 0.38 153.0 0.059 0.183. 0.204
I 310 0.249 0.95 315.0 0.104 0.333 0.375
320 0.170 0.68 315.0 0.087 0.237 0.258
l 330 0.123 0.49 264.4 0.067 0.183 0.200
l 340 0.069 0.34 315.0 | 0.132 0.208 0.229
|




... Existing Hydrologic Sub-Basin Characteristics
100-Year Storm

TABLE 14

350 0.076 0.38 315.0 | 0.093 0.183 0.200
360 0.255 0.87 297.2 | 0.054 0.217 0.242
370 0.142 0.64 315.0 | 0.111 0.262 0.296
380 0.068 0.45 151.0 | 0.057 0.200 0.221
390 0.066 0.53 77.0 | 0.058 0.271 0.308
400 0.145 0.91 303.0 | 0.079 0.271 0.304
410 0.075 0.45 315.0 | 0.094 0.200 0.221
420 0.123 0.80 315.0 | 0.099 0.283 0.321
430 0.237 0.98 29.0 | 0.050 0.563 0.629




]
" TABLE 15
l ... Summary Of Sub-Basin Peak Discharges (CFS)
I (Existing Conditions)
100 4 8 43 46 88 92 108 112
l 110 5 5 34 35 30 80 102 100
120 5 5 34 35 73 74 91 91
I 130 5 4 16 16 29 29 35 35
140 20 18 74 76 140 145 169 174
l 150 7 45 41 | 98 99 123 122
l 160 5 4 33 31 79 7 103 92
170 33 31 101 103 194 194 234 234
l 180 11 10 40 42 85 86 105 105
190 37 32 105 104 198 194 241 235
I 200 9 | 8 28 29 52 54 62 64
210 23 22 60 59 96 97 112 113
l 215 1 1 9 9 19 18 23 22
220 2 2 11 12 23 25 29 30
l 230 15 14 98 104 203 209 249 254
240 4 4 25 26 52 53 64 64
l 250 15 14 46 47 84 85 101 102
260 10 9 65 69 139 143 171 175
; l 270 8 7 52 52 114 114 142 140
280 7 6 44 46 97 98 121 121
l 290 16 15 54 55 100 103 120 123
i 300 4 4 23 25 | 49 52 61 63
I 310 43 38 126 126 241 238 293 288
320 33 34 118 120 203 207 238 244
l 330 45 46 110 113 169 174 195 200
l 340 17 16 51 51 85 86 99 101
i




TABLE 15

-..Summary Of Sub-Basin Peak Discharges (CFS)
(Existing Conditions)

350 23 22 61 62 98 100 114 117
360 25 24 122 129 251 263 308 319
370 31 29 93 93 162 161 192 191
380 6 5 31 33 65 68 80 83
390 4 4 25 27 56 57 70 70
400 16 15 69 71 137 137 167 167
410 13 12 47 48 84 87 101 103
420 16 14 59 60 116 115 141 140
430 10 9 66 63 155 145 196 184







SECTION 1V

Hydrograph Routing Parameters
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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.

A% = 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 depth 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 runningz 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 féet;

(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).




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-1 computer model, the average velocity was interpolated from the assumed depth/peak

discharge computations.
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SECTION VI

HEC-1 Hydrology Results, 100-year, 6-hour Storm (Existing Conditions)
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991
VERSION 4.0.1E

RUN DATE 09/07/95 TIME 16:15:44

* * * * ¥ % *

llllll » 'llll.l:t

Fedededede R b de i sk de o de dedede v e dedrdkde e de s de ok ke e

dededeke ke Rk drhihi ki hhithirhihiiddidkidr

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

* % % % ¥ * *
2 % % % % % »

RRRREARRARTERATANAERRANRRRRRNRRERR AR R Tr

X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXxx X
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X X XXXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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RN CRP

o W

25
26
27
28
29
30

31
32
3
34
35
36
37
38
39
40

41
42
43

HEC-1 INPUT _ PAGE
L LT S . A SN IR APURRI AP - SPURN - SRS |

ID  DOUBLETREE RANCH ROAD REGIONAL DRAINAGE STUDY FCD 94-28
10 FILENAME: DT36E.DAT KHE JOB NO. 298

1D 100-YEAR 6-HOUR STORM DURATION EXISTING CONDITIONS

ID DDM MCUHP1 DOUBLETREE REGIONAL STUDY

* DIAGRAM
1T 1 500
10 5

* DDM RRRRR Preserved ##wax

RAINFALL DEPTH OF 3.15 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD

AN AREAL REDUCTION FACTOR OF .966

3.043

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 A1 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  ***%% Dragerved wiwk

KK 2908

KM SUB-BASIN 290

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= .38 Kb=.111 Adj. Slope = 315.0

BA .092

IN 15

KM

KM

PB

KM

KK R291

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 290 THROUGH SUB-BASIN 300
RS 4 FLOW -1

RC 0.035 0.030 0.035 1800 0.0268

RX 0 0.5 20.0 30.0 40.0 60.0 68.0 80.0

RY 7.0 5.0 3.0 1.0 0.0 3.0 5.0 7.0
* DDM  *waR® Pregerved wwwwe

KK 300S
KM  SUB-BASIN 300

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= .38 Kkb=.05 Adj. Slope = 153.0

BA  .052

L6 .100 .250 3.950 .510 15.000

uc  .183  .140

UA 0 5 16 30 65 7 84 90 9% 97
UA 100

* DDM hdedkd Preserved **%xx»

KK HC305
KM COMBINE FLOWS FROM SUB-BASIN 290 AND SUB-BASIN 300
HC 2

* DDM  **¥** Dregerved wiwae




LINE

45

47

49

50
51
52
53
54
55
56
57
58
59

61

SR&&R

67

69

fv I S B

76

78

80
81

EQRER

87

HEC-1 INPUT PAGE 2

L B TR Y- . F AN T PO SO AU . N - I |

KK R306

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 300 THROUGH SUB-BASIN 380
RS 1 FLOW -1

RC 0.035 0.030 0.035 400 9.0250

RX 0 0.5 1.0 39.5 40.5 7.0 79.5 80.0

RY 8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
* DDM  W**** pregerved *Wwakw

KK 310s

KM SUB-BASIN 310 )

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= .95 Kb=.104 Adj. Slope = 315.0

BA 249

Le .170 .250 4.200 -460 40.000

uc 333 .232

UA 0 3 5 8 12 20 43 I 90 96
UA 100

* DDM AR Dpegerved Fhkde

KK R311

KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 310 THROUGH SUB-BASIN 360
RS 6 FLOW -1

RC 0.035 0.030 0.035 2800 0.0204

RX 0 0.5 1.0 39.5 40.5 79.0 79.5 80.0

RY 8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
* DDM  **%** pregerved *%¥*

KK 3208

KM  SUB-BASIN 320

KM 6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTCR OF .998

KM L= .68 Kb=.087 Adj. Stope = 315.0

BA- .170

L6 .10  .250 5.600 . .230 30.000

ue .37 .51

UA 0 5 16 30 65 re4 84 %0 9% 97
UA 100

* DDM  **%** pregerved *wwaw

KK R321

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 320 THROUGH SUB-BASIN 330
RS 5  FLOW -1

RC  0.035 0.030 0.035 1000 0.0100

RX 0 0.5 49.5 50.0 155.0 155.5 199.5 200.0

RY 5.0 1.0 1.0 0.0 0.0 1.0 1.0 5.0
* DDM  ***** pregerved *iw+w

330s
SUB-BASIN 330
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= .49 Kb = .067 Adj. Slope = 264.4
123

SZEETER




LINE

89

91

R8N

96
97
98

100

101
102
103
104
105
106
107
108
109
110

M
112
113
114
115
116

17
118
119
120
121
122
123
124
125
126

HEC-1 INPUT

T R P TRY AN: PPN PO N ST AU . SRR - S |

LG 110 .150 7.300 .120 17.000

uc .183 .105 .

UA 0 5 16 30 &5 I£4 84 90 9% 97
UA 100 _

* DDM  #%%¥% Drogerved *haww

KX  HC33S
KM COMBINE FLOWS FROM SUB-BASIN 320 AND SUB-BASIN 330
HC 2 '

* DDM  ****% pregerved *wri

KK R336

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN.330 THROUGH.SUB-BASIN 360
RS 5 FLOW -1

RC 0.035 0.030 0.035 2400 0.0113

RX 0 0.5 1.0 39.5 40.5 79.0 79.5  80.0

RY 8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0

* DDM  *#*** pregerved wwwe

KK 340s

KM  SUB-BASIN 340 . )
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= .34 Kb=.132 Adj. Stope = 315.0

BA .069

LG .180 250 4.800 .320 42.000

uc .208 126

UA 0 3 5 8 12 20 43 e 90 96
UA 100

* DDM  ***** pragepyed WwAk%

KX R341

KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 340 THROUGH SUB-BASIN 360
RS 7 FLOW -1

RC - 0.035 0.030 0.035 3600 0.0369

RX 0 0.5 1.0 39.5 40.5 79.0 79.5 80.0

RY 8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0

* DDM  **#%* prageryed ke

KK 350s

KM  SUB-BASIN 350

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= .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 %4 97
UA 100

* DDM *hkid Preserved %%¥i*




LINE

127
128

129

130
131
132

133
134
135
136
137
138
139
140
141
142

143
144
145

146
147
148
149

150

15

152

153

154
155
156
157
158
159
160
161

162
163
164
165
166
167

HEC-1 INPUT
10...... S F SN O PPN PN i M (YT 8.oeieePuiael 10
KX R351
KM  RORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 350 THROUGH SUB-BASIN 360
RS 5 FLOW -1
RC 0.035 0.030 0.035 2600 0.0373
RX o 0.5 1.0 39.5 40.5 7.0 79.5 80.0
RY 8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0

* DDM  **%*% Dregerved Fhaww

KX 3608

KM SUB-BASIN 360

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= .87 Kb= .05 Adj. Slope = 297.2

BA .255

Le .110 .250  4.100 .490 19.000

uc 217 .132

UA 0 5 16 30 65 7 84 90 94 97
UA 100

* DDM  ¥k%** Dregerved Whtaw

KK  RC365

KM  COMBINE FLOWS FROM SUB-BASINS 310, 340, 350, 360 & COMBINED FLOWS AT HC335
HC 5

* DDM  ****® Pregerved **awx

KK R366 :

KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 360 THROUGH SUB-BASIN 380
RS 2 FLOW -1 .

RC 0.035 0.030 0.035 1300 0.0135

RX 0 0.5 1.0 395 405 79.0 79.5 80.0

RY 8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0

* DDM kkkA® Drageryed Tk

KK 370s

KM SUB-BASIN 370 .

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= .66 Kb=.111 Adj. Slope = 315.0

BA 142

LG .160 .250 4.800 .320  42.000

uc .262 .178

UA 0 3 5 8 12 20 43 7 90 96
UA 100

* DDM  W**** pregerved *vwa

KK R371

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 370 THROUGH SUB-BASIN 380
RS 9 FLOW -1

RC 0.100 0.030 0.100 3400 0.0135

RX 0 0.5 1.0 39.5 40.5 79.0 79.5 80.0

RY 8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0

* DDM  Wkw¥* Dragapyved Fwkik

PAGE 4
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PROJECT : Doublefvee Gand Load STATION : Slth St. ¢ CherokeeWash | CULVERT DESIGN FORM
Rz iong) Draingae Study FeoM2d ¢ueer oF | vESIGNER /DATE : Lo TH0masy /TS
35 J ' - REVIEWER / DATE : /
: HYDROLOGICAL _DATA ELyg: ) slc ROWSWW ELEVATION : 46.5 (1)
| :
g O metnoo: 7 .
% [ oranace aREA:—— . [] sTReAM siope:
8 [ CHANNEL SHAPE:
w
@0 rouninGg:_____ [} oTHer:
DESIGN _FLOWS/ TAILWATER -
.R.1. {YEARS) FLOWI(cts) TVll ) Sas 300- FA!.L/L. ELO: ﬂB-S(")
|00 1891 §= = .
: Ler—T0
L CULVERT DESCRIPTION: ToraL | FLow HEADWATER CALCULATIONS JBE| »
| MATERIAL - SHAPE - SIZE - ENTRANCE INLET _CONTROL QUTLET CONTRQL gis|bs COMMENTS
9 jo/niuwsofuw, |FALLJELi | TW | g [dctDfh | ke | W ELno [ES |5
iol i |l B lw fw | 7l m | @ {SEd}S S
() ASSY
8 4- 4"Hx 34" W_cmP ] 1] oat] .5 WSE = 46,5
( .
: go |zo|Linlz58 1 WSE = 47.0
\ 100125 126]3.05 WSE = 47.5
. i\ I |29 | 1.58] 2.56 WSE=48.0 |
W 4% |37 |2.22] 5.0 WSE= 44.5
TECHNICAL FOOTNOTES: - (4) ELy® HWj+ EL{(INVERT OF 6) hg * TW or (dg+D/2)({ WHICHEVER 1S GREATER)
(1) USE Q/NB FOR BOX CULVERTS . INLET CONTROL SECTION) M A= Eq ket (2902 L) /RIS3 ] vii2g
(2) HW{ /D= HW /0 OR HW,/D FROM DESIGN CHARTS (3) TW BASED ON DOWN STREAM (e} ELpo” EbgtHeny
Co. . CONTROL OR FLOW DEPTHIN
{3) FALL* HW| = (ELyg- EL4q) ; FALL IS ZERO CHANNEL.
FOR GULVERTS ON GRADE »
SUBSCRIPT DEFINITIONS : COMMENTS / DISCUSSION : : CULVERT_BARREL SELECTED ;
a. APPROXIMATE " .
3 — l M = SIZE.
e \ AssumE EQUIVALENT FIPE DIAMETER = Z7
hi. HEADWATER IN INLET CONTROL SHAPE:
ho. HEADWATER IN OUTLET CONTROL IR .
i. INLET CONTROL SECTION MATERIAL ; 13
0. OUTLET
of. S‘IAHEAD:BE%AT CULVERT FACE ENTRANCE: AJ







LINE

168
169
170
17
172
173
174
175
176
177

178
179
180

181
182
183
184
185
186

187
188
189
190
191
192
193
194
195
196

197
198
199

200
201
202
203
204
205

HEC-1 INPUT

R A LT PYTY SPPPPORS: NN TN T SO ;ORI - SN - AU ||

380s

KX

KM SUB-BASIN 380 .

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= .45 Kb = .057 Adj. Slope = 151.0

BA 068

LG .100 .250  4.000 .500 17.000

uc .200 .151 S

UA 0 5 16 30 &5 m” 84 90 9% 97
UA 100

* DDM  ****¥ pragerved #twwe

KK  HC385

KM  COMBINE FLOWS FROM SUB-BASIN 370 & 320 AND COMBINED FLOWS AT HC305 & HC365
HC 4
* DDM  *%%dd pregerved *wawe

R386

KK )

KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 380 THROUGH 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 7.0 7.5 80.0

RY 8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0

* DDM  **%¥% preserved wwwax

KK 390s

KM SUB-BASIN 390

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= .53 Kb=.058 Adj. Slope = -77.0

BA 066

LG -100 250 4.450 .400 15.000

uc 271 246

UA 0 5 16 30 65 ” 84 90 9% 97
UA 100

* DDM  w*¥*% Pregerved *awew

KK HC395

KM COMBINE FLOWS FROM SUB-BASIN 390 AND COMBINED FLOWS AT HC385
HC 2

* DDM  *%*** Pregerved s

KK R396

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 390 THROUGH SUB-BASIN 400
RS 3 FLOW -1

RC 0.035 0.030 0.035 1600 0.0081

RX 0 0.5 1.0 9.0 31.0 39.0 39.5 40.0

RY 10.0 4.0 4.0 - 0.0 0.0 4.0 4.0 10.0

* DDM  *%*** pragepyed *¥kka

PAGE
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N N T .

LINE

206
207
208
209
210
21
212
213
214
215

216
217
218

219
220
221
222
223

224
225
226
227
228
229

230
231
232
233
234
235
236
237
238
239

240
241
242
243
244
245

SSELESSERR

HEC-t INPUT

L L XY Y-PPPP . A TN, FUTRN- Sy SO SRR SR |

4008
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

.145
.130 .250 4.650 .350 25.000
.27 .242 i
0 5 16 30 65 77 84 90 9% 97
100

* DDM  *h*** pPregerved whwww

KK
KM
HC

HC405

COMBINE FLOWS FROM SUB-BASIN 400 AND COMBINED FLOWS AT HC395
2

* DDM  **%%* pregerved *wwww

KK
KM
DT
D1
Da

KK
KM
RS
RC
RX
RY

DT405
SPLIT FLOW ANALYSIS AT CHEROKEE WASH AND 56TH STREET
281RE

0 64 170 506 1020 3016

0 0 31 123 196 784

% DDM  *%**% progepved #hwkk

R406
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 400 THROUGH SUB-BASIN 430
8 FLOW -1
0.035 0.030 0.035 4000 0.0055
] 0.5 1.0 9.0 31.0 39.0 39.5 40.0
10.0 4.0 4.0 0.0 0.0 4.0 4.0  10.0

* DDM  ***** pregerved wikwe

KK
KM

SEER

LG
uc
UA
UA

* DDM

KK
KM
RS
RC
RX
RY

* DDM

410s
SUB-BASIN 410
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= .09 Adj. Stope = 315.0

075
. 140 .250  4.550 .370 31.000
.200 .143
0 5 16 30 65 4 84 90 9% 97
100

*rk*k Pragerved Whksx

R411
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 410 THROUGH SUB-BASIN 430
16 FLOW -1
0.100 0.030 0.100 4000 ©0.0060
0 0.5 1.0 39.5 40.5 79.0 7.5 80.0

8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
*kudk Dragerved FEEaw

PAGE 6




WA m o an am sl e .

LINE

246
247
248
249
250
2
252
253
254
255

256
257
258
259
260
261

262
263
264
265
266
267
268
269
270
27N

272
273
274

ars
276
rig)
278
279
280
281
282
283
284

HEC-1 INPUT

O Y T TTTTY TTP Pt RN SOpn SR TPy YTIsapos . RAS A [

4208

KK

KM  SUB-BASIN 420

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= .80 Kb = .099 Adj. Slope = 315.0

BA 123 »

L6 150 .250  4.550 .370 31.000

uc .283 .252

UA 0 5 16 30 65 77 84 90 94 97
UA 100

*

DDM  *#**** Dregerved w*w*w

KK R421

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 420 THROUGH SUB-BASIN 430
RS 1 FLOW -1

RC 0.100 0.030 0.100 3000 0.0060

RX 0 0.5 1.0 39.5 40.5 79.0 79.5 80.0

RY 8.0 8.0 8.0 0.0 g.0 8.0 8.0 8.0
* DDM  **¥** Pregerved *wawx

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 4 84 90 9 97
UA 100

* DDM RkRkhR Preserved *Rkdd

KK  HC435

KM  COMBINE FLOWS FROM SUB-BASINS 410, 420, 430 & COMBINED FLOWS AT HC405
HC 4 .

* DDM  **%** pregerved *atwx

170s
SUB-BASIN 170
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .$98
L= .61 Kb=.138 Adj. Slope = 315.0
BA .187
LG .200 .250  4.250 .450 37.000
uc .300 A70

UA 0 3 5 8 12 20 43 I¢] 90 96
UA 100

EEZER

* DDM  ***** pregerved Wik

PAGE
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LINE

286
287
288
289
290

291
292

294
295
296
297
298
299
300

301
302
303
304
305
306
307
308
309
310

n
312
313
314
315
316

317
318
319

320
321
322
323
324
325

HEC-1 INPUT PAGE 8
(> PPN PN F . J N T 8- RN . TeeeeeeBoenec9......10
KK R171
KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 170 THROUGH SUB-BASIN 180
RS 3 FLOW -1
RC 0.035 0.030 0.035 1200 0.0250
RX 0 8.0 16.0 24.0 32.0 50.0 60.0 80.0

RY 8.0 6.0 4.0 2.0 0.0 2.0 4.0 6.0
* DDM = **¥%% pragerved WhwAw

KK 180
KM  SUB-BASIN 180

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 .59

KM L= .68 Kb=.100 Adj. Slope = 315.0

BA  .095

L6 .150  .250 4.150  .470 28.000

e .58 .231

uA 0 5 16 30 65 77 8 90 9% 97
UA 100

* DDM  ¥*%*%* pregerved whihk

KK = 190s

KM  SUB-BASIN 190

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= .91 Kb=.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

* QDM #*%** pregerved *wiwk

KK R191

KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 190 THROUGH SUB-BASIN 180
RS 2 FLOW -1

RC 0.035 0.030 0.035 1200 0.0400

RX 0 25.0 30.0 40.0 50.0 55.0 80.0 100.0

RY 6.0 4.0 2.0 0.0 2.0 4.0 6.0 6.0
* DDM  *%&%* preserved wiwwk

KK HC195
KM COMBINE FLOWS FROM SUB-BASIN 170, SUB-BASIN 180 & SUB-BASIN 190
HC 3

* DDM  ***k* pPregerved wkii

KK R196

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 180 THROUGH SUB-BASIN 200
RS 1 FLOW -1

RC 0.035 0.030 0.035 200 0.0500

RX 0 8.0 16.0 24.0 32.0 50.0 60.0 80.0

RY 8.0 6.0 4.0 2.0 0.0 2.0 4.0 6.0
* DDM  ***%* Dragerved *hwas




LINE

326
327
328
329
330
331
332

334
335

336
337
338

339
340

341

342
343
344

345

347
348
349
350
351
352
353
354

355
356
357

358
359
360
361
362
363

HEC-1 INPUT

T B PR -P A PO N, A SR CPTTCURN - PO - SRS | |

200$

KK

KM SUB-BASIN 200

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= .38 Kb=.0935 Adj. Slope = 315.0

BA  .048

6 .150  .250 4.150  .470 35.000

uc .183 147 '

UA 0 5 16 30 65 77 84 90 9% 97
UA 100

* DDM  #*¥*** pregerved *4#ww

KK HC205

KM COMBINE FLOW FROM SUB-BASIN 200 AND COMBINED FLOWS AT KC195
HC 2 )

* DDM  ¥*¥%* pregerved *awak

KK R206

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 200 THROUGH SUB-BASIN 210
RS 3 FLOW -1

RC 0.035 0.030 0.035 1600 0.0125

RX 0 0.5 1.0 9.0 31.0 39.0 39.5 40.0

RY 10.0 4.0 4.0 0.0 0.0 4.0 4.0 10.0

* DDM  *wt*® pregerved *wkwk

2108
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
KM L= .61 Kb=.043 Adj. Slope = 185.0
BA  .080
L6 .100 .250 .340  .490 21.000
uc .18 .160
UA 0 5 16 30 65 (4 8 90 % 97
UA 100
[ ] DD" ekl PreserVed Ndkkdd

SRR

KK He211

KM  COMBINE FLOWS FROM SUB-BASIN 210 AND COMBINED FLOWS AT HC205
HC 2

* DDM  ***** Pregerved *wwww

KK R212

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 210 THROUGH SUB-BASIN 215
RS 5 FLOW -1

RC 0.015 0.015 0.015 2600 0.0092

RX 0 0.5 15.0 35.0 65.0 75.0 99.5 100.0

RY 5.0 2.0 1.0 - 2.0 2.0 0.0 2.0 5.0
* DDM  *¥*%* pregerved wkkiw

PAGE 9




LINE

n
3r
373

374
375
376

3
378
379
380
381

383
384
385
386
387
388
389
390
39
392

393
394
395
396
397
398

399
400
401
402
403
404
405
406
407

HEC-1 INPUT

[ PP FRTT TIPSR RO J s T RO FTsmnuns . s A |

2158

KK

KM SUB-BASIN 215 :

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 1.000

KM L= .51 Kb = .063 Adj. Slope = 51.0

BA .028

LG .100 .250 4.800 .320 15.000

uc .329 .483

UA 0 5 16 30 65 7 84 90 9% 97
UA 100

* DDM  #***% pregerved *wwk%

KK  HC216

KM  COMBINE FLOWS FROM SUB-BASIN 215 AND COMBINED FLOWS AT HC211
HC 2 :

* DDM  ***%* preserved **¥+*

KK R217

KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 215 THROUGH SUB-BASIN 270
RS 5 FLOW -1

RC 0.015 0.015 0.015 2600 0.0077

RX 0 0.5 15.0 35.0 65.0 75.0 99.5 100.0

RY 5.0 2.0 1.0 2.0 2.0 0.0 2.0 5.0

* DDM  ****% pregerved **wi

KK 2208

KM  SUB-BASIN 220

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 1.000

KM L= .27 Kb = .064 Ad). Slope = "219.2

BA .024

LG .100 .250  3.950 .510 15.000

uc 146 .128

UA 0 5 16 30 65 77 84 90 94 97
UA 100

* DDM  **4%* pregerved *¥tww

KK R221

KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 220 THROUGH SUB-BASIN 230
RS 1" FLOW -1

RC 0.100 0.015 0,100 . 3000 0.0183

RX 0 6.5 550.0 550.5 579.5 580.0 1999.5 2000.0

RY 5.0 0.5 0.5 0.0 0.0 0.5 0.5 5.0
* DDM  *%¥k* pregerved *wwiw

2308

SUB-BASIN 230 v
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997

L= .72 Kb = .051 Adj. Slope = 104.0
.206

PEREERR

LG .100 .250  4.500 .380 15.000
uc 267 161

VA -0 5 16 30 65 7 84 90 9% 97

PAGE 10




LINE

408

410
41

412
413
414
415
416
417

418
419
420
421
422
423
424
425
426
427

428
429
430
431
432
433
434
435
436
437

438
439
440
441
442
443

445

467
448
449
450

HEC-1 INPUT
DeueeeeatecneeeeZinennesBeneenesbonneencSucanncebionececsTinsesosBonooneadnaneesll

UA 100
* DDM  ***%* DPregerved *iwiw

KK HC235 .
KM  COMBINE FLOWS FROM SUB-BASIN 220 AND SUB-BASIN 230
HC 2

* DDM - Wkd%¥ pProgerved wawax

KX R236

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 230 THROUGH SUB-BASIN 240
RS 3 FLOW -1

RC '0.100 0.030 ©0.100 1000 0.0070 .. .

RX 0 0.5 235.0 235.5 264.5 265.0 499.5 500.0.

RY 5.0 2.0 2.0 0.0 0.0 2.0 . 2.0 5.0
* DDM  **¥*% pragepyed Whwiw i

KK 2408

KM  SUB-BASIN 240 :

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= .38 Kb=.059 Adj. Slope = 34.0

BA  .057

L6 .100 .250 4.700 .330 15.000

w306 233

UA 0 5 16 30 It 77 84 90 9% 97
UA 100

* DDM Redkhd Preserved *%%iwx

KK 250S

KM  SUB-BASIN 250 ‘

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= .45 Kb=.112 Adj. Slope = 315.0

BA  .078

LG .160  .250 4.200  .460 37.000

U .221 .156

UA 0 3 5 8 12 20 43 7 90 9
A 100

* DDM Rkhhw Preserved *#kiw

KK R251

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 250 THROUGH SUB-BASIN 260
RS 1" FLOW -1

RC 0.100 0.030 0.100 3200 0.0164

RX 0 0.5 235.0 235.5 264.5 265.0 499.5 500.0

RY 5.0 2.0 2.0 0.0 0.0 2.0 2.0 5.0
* DDM  **%%* pProgerved *wiiw

KK 2608

KM SUB-BASIN 260

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= .64 Kb = .053 Adj. Slope = 103.0
BA 147

LG 100 .250 4.350 .420 15.000

PAGE 11
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LINE

1
452
453

454
455
456

457
458
459

460

461
462

ERE

467

469
470
47

472
473
474
475
476
477
478
479
480
481

482
483
484

485
486
487

HEC-1 INPUT PAGE 12
IDeeeeesetoeeneecicaceeaBurennnsboraceesSuuacacebosecsnaloneenncBareseaaPennesall

uc .258 . .172

UA 0 5 16 30 65 - 84 90 9% 97
UA 100

* DDM  ***** pregerved *hwaw

KK  HC265
KM  COMBINE FLOWS FROM SUB-BASIN 250 AND SUB-BASIN 260
HC 2

* DDM  *%%%k pregerved *wii%

R266

NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 260 THROUGH SUB-BASIN 240
RS 4 FLOMW -1

RC  0.100 0.030 0.100 1400 0.0086

RX 0 0.5 235.0 235.5 264.5 265.0 499.5 500.0

RY 5.0 2.0 2.0 0.0 0.0 2.0 2.0 5.0

* DDM  ¥%%k% preserved wwhew

KK
KM

KK  HC245

KM  COMBINE FLOWS FROM SUB-BASIN 240 AND COMBINED FLOWS AT HC265 & HC235
HC 3

* DDM  **#%* Pregerved *wasw

KK R246

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 240 THROUGH SUB-BASIN 270
RS 4 FLOW -1

RC 0.015 0.015 0.015 1800 0.0056

RX 0 0.5 15.0 35.0 65.0 75.0 99.5 100.0

RY 5.0 2.0 1.0 2.0 2.0 0.0 2.0 5.0

® DDM  *%%** pPrecerved Wewhe

KX 2708

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 7 84 90 9% 97
UA 100

* DDM  WA*** pragerved Wwask

KK  RE281
KM  RETRIEVE CHEROKEE WASH & S6TH STREET SPLIT FLOW
DR 281RE

* DDM  *W**% pregerved **¥ww

KK  KC275

KM  COMBINE FLOWS FROM SUB-BASIN 270, COMBINED FLOWS AT HC245 & HC215 AND
KM  DIVERTED FLOW FROM 281RE

HC 4

* DDM  ****% pregerved wwis

it




LINE

490
491
492
493
494

495
496
497
498
499
500
501
502
503
504

505
506
507
508
509
510

511
512
513
514
515
516
517
518
519
520

521

522
523

5264
525
526
527
528
529

HEC-1 INPUT
(' TOUURURE SO SUUUURE: SURTUUOY SURURIT SUUUINP SURINET “SURUNY OTUUE - ST
KK R276 )
KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 270 THROUGH SUB-BASIN 160
RS 3 FLOW -1 ’ .
RC 0.015 0.015 0.015 1400 0.0029
RX 0 6.5 15.0 35.0 5.0 75.0 99.5 100.0
RY

5.0 2.0 1.0 2.0 2.0 0.0 2.0 5.0
* DDM  *¥%** pregerved *twiw SR

e

KK 130s .

KM SUB-BASIN 130 -

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 1.000

KM L= .23 Kb=.163 Adj. Slope = 315.0 .-

BA  .027

L6 .200 .250 4.250  .450 32.000

U .192 143

UA 0 3 5 8 12 20 43 75 90 9
A 100

* DDM  Wwwdk pPregerved *uwww

KX R131

KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 130 THROUGH SUB-BASIN 140
RS 6 FLOW -1

RC 0.015 0.015 0.015 1800 0.0156

RX 0 0.5 1.0 1.5 28.5 29.0 29.5 30.0

RY 5.0 0.5 0.5 0.0 0.0 0.5 0.5 5.0

* DDM  ¥%¥%* pragerved MAai¥

KX 1408

KM  SUB-BASIN 140

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= .68 Kb= .07 Adj. Slope = 315.0

BA .134

LG . 140 250 4.300 - .430 29.000

uc .221 .160

UA 0 5 16 30 65 7 84 90 9% 97
UA 100

* DDM L2 22 ] Preserved ek

KK HC145
KM  COMBINE FLOWS FROM SUB-BASIN 130 AND SUB-BASIN 140
HC 2

* DDM  ****% preserved *¥#ww

KK R146

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 140 THROUGH SUB-BASIN 150
RS 5 FLOW -1 - )
RC 0.100 0.035- 0.100 1355 0.0081

RX 0 6.5 100.0 100.5 129.5 130.0 1099.5 1100.0

RY 5.0 3.0 3.0 0.0 0.0 3.0 3.0 5.0

* DDM  *wki* pragerved *kwr¥

PAGE 13
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LINE

530
531
532
533
534
535
536
537
538
539

540
541
542

543
544
545
546
547
548

549
550
551
552
553
554
555
556
557
558

559
560
561

562
563
564
565
566
567
568
569
570
5N

HEC-1 INPUT PAGE 14

Deccaceeticennse PP AN . P ST (T RPN P |

150s

KK

KM SUB-BASIN 150

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= .62 Kb= .054 Adj. Slope = 39.0

BA .121

LG .100 .250  4.650 .350 15.000

uc 379 .287

UA 0 5 16 30 65 7w 84 90 9% 97
UA 100

"% DDM  ¥k¥i® pregerved wawix

KK HC155
KM  COMBINE FLOWS FROM SUB-BASIN 140 AND SUB-BASIN 150
HC . e

* DDM  wwkwd Preserved Fwww

KK R156

KM 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  *%k** Ppegerved HNAAF

KK 160S

KM SUB-BASIN 160

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= .91 Kb= .053 Adj. Slope = 24.0

BA  .144

LG .100 .50 4.650  .350 15.000

uc  .608  .596

UA 0 5 16 30 65 144 84 90 % 97
UA 100 :

* DDM  *¥%¥% proserved whiww

KK  HC165
KM  COMBINE FLOWS FROM SUB-BASIN 150 AND SUB-BASIN 160
He 2

* QDM  ***** pregerved wwirw

KK 280

KM  SUB-BASIN 280

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

KN L= .49 Kb= .05 Adj. Slope = 24.0

BA  .115 :

L6 .100  .250 4.650  .350 15.000

uc  .396  .256 .

UA 0 5 16 30 65 77 84 90 9% 97
UA 100 '

* DDM  ¥a*d% pPreserved whwwr




LINE

572
S73
574

575
576
577
578
579
580
581
582
583
584

585
586
587
588
589
590

591
592
593
594
-595
596
597
598
599
600

601
602
603

605
606
607
608
609

HEC-1 INPUT

| { TR PR SRS TR S TR T (TP . R - AP [

KK  HC277

KM COMBINE FLOWS FROM SUB-BASIN 160 & 280 AND COMBINED FLOWS AT HC275
HC 3

* QDM  Wa%%% Pragerved Wik

KK 100S
KM  SUB-BASIN 100 L

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

KW L= .45 Kb=.088 Adj. Slope = 315.0

BA  .088 .

L6 .140 .250 4.150  .470 18.000

e .19  .128 -

UA 0 5 16 30 65 77 8 90 % 97
UA 100

* DDM  ***** Preserved *wwww

KK R101

KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 100 THROUGH SUB-BASIN 110
RS 12 FLOW -1

RC 0.100 0.025 0.100 2800 0.0086

RX 0 0.0 25.0 25.0 75.0 75.0 100.0 100.0

RY 5.0 0.5 0.5 0.0 0.0 0.5 0.5 5.0

* DDM  #Wk4% pregerved *wwiw

KX 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

KN L= .72 Kb = .054 Adj. Slope = 42.0

BA 115

LG .100 .250  4.450 .400 15.000

uc 412 .365

UA 0 5 16 30 65 ” 84 90 9% 97
UA 100 :

® DDM  Mh*** Pragerved *hEaw

KK  HC115
KM COMBINE FLOWS FROM SUB-BASIN 100 AND SUB-BASIN 110
HC 2

* DDM  ***** preserved *wawx

KK R116

KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 110 THROUGH SUB-BASIN 120
RS 9 FLOW -1
RC. 0.100 0.025 0.100 2200 0.0055

RX 0 0.0 25.0 25.0 75.0 75.0 100.0 100.0
RY 5.0 0.5 0.5 0.0 0.0 0.5 0.5 5.0
* DDM  #*%** Dreserved Wi+ '

PAGE 15




LINE

610
611
612
613
614
615
616
617
618
619

620
621
622
623

HEC-1 INPUT

| { FORPRRPES PRTTTYRY FIPUp. SRR N . FR . TPt (YT Nipppsm 2 L

SS6LEEREERR

* DDM

KK
KM
HC
4

120s
SUB-BASIN 120
6-HOUR RAINFALL, PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTIOM FACTOR OF .999

L= .45 Kb = .056 Adj. Slope = 27.0

.086
.100 250 4.650 .350 15.000
367 .260
0 5 16 30 65 w 84 90 9% 97
100
whAk¥ Dregerved wwawe
HC125 ]
COMBINE FLOWS FROM SUB-BASIN 110 AND SUB-BASIN 120
2
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SCHEMATIC DIAGRAM OF STREAM NETWORK %
INPUT
' LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW

-

2908
25 R291

N » . 300s

- .

41 HC305..ccccveenes

.

50 . 3108

76 . . R321
82 . . . 330s
92 . . HC335...00v..snen

95 . . R336

—
(=]
-—
.
.
.
W
&
o
w

m . . . R341

17 . . . . 350s
. . . . v
. . . . v
127 . . . . R351
133 . . . . . 3608
143 . HC365 . e i iiieciiiiininttecencnseerecrosansananen

. v

l . . v




146

152

162

168

178

181

187

197

200

206

216

221
219

224

230

240

246

256

262

3

3

. v

. R366

. . -370s

. - v

. . v

. . R371

. . . 380s

v
v
R386
. 3908
HC395.eenunnnanns
v
v
R396
. 400s
HC405. .. vivnenene
R > 281RE
DT405
v
v
R406
. 4108
. v
. v
. R411
. . 4208
. . v
. . v
. . R421
. . . 4308
HC435........... teseeevenencseasananennnn
. 1708

e




291

- 301

3N

317

320

326
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991
VERSION 4.0.1E

RUN DATE 09/07/95 TIME 16:15:44

* % % * % % 2

WRARARR RN ERBRAR A AT RRR AR AR RR RN R Rd R bR bl dd

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

6 10 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 500 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 1 0 ENDING DATE

NDTIME 0819 ENDING TIME

1CENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.02 HOURS
TOTAL TIME BASE 8.32 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET .
FLOW CUBIC FEET PER SECOND

- STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO

i
|
z

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREEY
DAVIS, CALIFORNIA 95616
(916) 551-1748

* % % % & * »
* % % % % * »

RERARERAERRENERAARARENERRRRRRNERTRNRREN




i
RUNOFF SUMMARY - :
FLOW IN CUBIC FEET PER SECOND
l TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF  AVERAGE FLOW FOR MAXIMUM PERIOD BASIN  MAXIMUM  TIME OF
l OPERATION STATION FLOW PEAK 6~-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT 2908 120.  4.08 16. 1. 1. 0.09
I ROUTED TO R291 119. 4.13 16. 1. ". 0.09 1.46 4.13
HYDROGRAPH AT 300s 61.  4.03 7. 5. 5. 0.05
l 2 COMBINED AT  HC305 175. 4.08 2. 17. 17. 0.14
I ROUTED TO R306 175.  4.08 3. 17. 17. 0.14 2.01 4.08
HYDROGRAPH AT 3108 293. 4.20 48. 35. 35. 0.25
l ROUTED TO R311 M. 427 48. 35. 35. 0.25 2.56 4.27
HYDROGRAPH AT 3208 238,  4.07 34. 2. 2. 0.17
I ROUTED TO R321 37, 4.10 3. | . . 0.7 0.62 4.10
' HYDROGRAPH AT 3308 195.  4.03 2r. 19. 19. 0.12
2 COMBINED AT  HC335 425.  4.05 61. 4. - 4h. 0.29
l ROUTED TO R336 421, 4.12 61. 44, 4. 0.29 3.32 4.12
HYDROGRAPH AT 3408 9.  4.10 15. 1". M. 0.7
l ROUTED 7O R341 98.  4.17 15. 1. 1. 0.07 1.47 4.17
l HYDROGRAPH AT 3508 114.  4.03 7. 12. 12. 0.08
ROUTED TO R351 113.  4.08 17. 12. 12. 0.08 1.55 4.08
l HYDROGRAPH AT 360S  308.  4.05 38. 2. 27. 0.25
5 COMBINED AT HC365 1159.  4.10 178. 129. 129. 0.94
l ROUTED TO R366 1156.  4.13 178. 129. 129. 0.94 4.73 4.13
l HYDROGRAPH AT 3708 192,  4.13 30. 22. 22. 0.14
| ROUTED TO R371 190.  4.25 30. 22. 22. 0.14 2.3 4.25
l HYDROGRAPH AT 3808 80.  4.05 10. 7. 7. 0.07
4 COMBINED AT HC385 1574.  4.13 240. 174. 174. 1.30
l ROUTED TO R386 1568.  4.18 240. 174. 176. 1.30 6.19 4.18
. HYDROGRAPH AT 390s 70.  4.10 10. 7. 7. '0.07
2 COMBINED AT HC395 1634. 4.18 250. 181. 181. 1.36
|
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HYOROGRAPH AT

2 COMBINED

AT

DIVERSION TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

4 COMBEINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

 HYDROGRAPH

2 @BINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH

ROUTED TO

AT
AT
AT
AT
AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

R3%96

400s

HC40S

ZBiRE
DT405
R406
410s
R411Y
420s
R421
4308
HC435
170s
R171
1808
190s
R191
HC195
R196
200s
HC205
R206
210s
Hcz211
R212
215s
Hc216
R217
2208

R221

1632.

167.

- 1786,

422.
1365.
1359.

101.

98.

141.

139.

196.
1790.

234.

233.

105.

241,

241,

567.

567.

615.
614.
112,
701.

700.

723.
721,
29.

28.

4.20

4.10

4.20

4.20

4.20

4.27

4.05

4.25

4.30

6.27

4.17

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.

ans.

85.

221.

220.

14.

14.

37.

293.

35.

35.

16.

41.

41.

92.

92.

101.

101.

16.

116.

116.

121.

121.

181.
18.
200.
40.
160.
160.
10.
10.

16.

16.

27.

213,

25.

2.

12.

30.

30.

67.

67.

181.

18.

200.

40.

160.

160.

10.

10.

16.

16.

27.

213.

a5.

12.

30.

30.

67.

67.

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

4.82

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

Lt
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