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Glossary of Models
EMCADMSI1:  A-N West original model (existing condition)
EMCADMS2:  A-N West original model (future condition)

EADMS12: A-N West model with the following assumptions
1. Revised CN -
2. CAP Overchutes are modeled

EADMS13: A-N West revised model with the following assumptions
1. Revised CN
2. CAP Overchutes are modeled
3. Areal-Reduction methodology used
EADMS124: A-N West model (existing condition) with the following
assumptions
1. SCS1975 CN
2. CAP Overchutes are modeled

3. SCS Areal-Reduction ratios

EADMS125: A-N West model (future condition with the following
assumptions

1. SCS2000 CN
2. CAP Overchutes are modeled
3. SCS Areal-Reduction ratios

EADMS141: Detail FCD study of section one, see Plate IV
EADMS142: Detail FCD study of section two, see Plate IV
EADMS143: Detail FCD study of section three, see Plate IV
EADMS144: Detail FCD study of section four, see Plate IV
EADMS145: Detail FCD study of section five, see Plate IV

EMADMSI14:  Detail FCD study combined EADMS141, EADMS142,
EADMS143, EADMS144, and EADMS145 models

EADMSI14: EMADMS14 model with Areal-Reduction methodology
HEC-2: HEC-2 model for the East Maricopa Floodway



Purpose

East Maricopa County is developing rapidly, making it one of the most densely
populated areas in the state. As urban development progresses, flood damages have
significantly increased and are most noticeable in the eastern part of the County,
where flood waters exceed street and channel capacity. In order to plan for con-
tinued development and to protect the lives and property of current and future
residents in the east County, a master drainage study was needed to simulate
various rainfall events and their effects on existing and future drainage structures.

As discussed more thoroughly below, the Flood Control District of Maricopa
County contracted with A-N West Inc., consulting engineers, to study the area,
evaluate it, and create a model. The report issued by A-N West as a result of the
study was titled Eastern Maricopa County Area Drainage Master Study (EMCADMS),
and the resulting model has been given the acronym EMCADMSI. For the purposes

of this report, the A-N West study and model are considered the original study and
model.

When the District began to use the original model, problems within it arose. The
District decided to revise the original model, and many subsequent revisions were
made. One such revision has been labelled EADMS13 (discussed more thoroughly
below). However, as development in the area increased and the characteristics of
the watershed began to change, it became apparent that a more detailed model was
needed. The District then created the model EADMS14, which has cince been
singled out by the District as the model to use when performing drainage analysis
for eastern Maricopa County. The detailed model was needed to:

m update the original model to include new development;
m incorporate previously ignored assumptions;

m  modify certain assumptions based on new guidelines, or ones that were
erroneous in the original model;




Introduction

m subdivide the model to highly detailed subbasins for use in planning and
development review; and

m develop recommendations for further use of this study and model.

Scope

The remainder of this chapter will outline the boundaries and descriptions of the
study area, as well as the studies and models used when creating the FCD Revised
and Detailed Models.

Chapter 2 details the computer modelling software, precipitation data, methodol-
ogy,and assumptions used in revising the original A-N West model and in creating
the detailed model.

Chapter 3, Study Approach, provides explanations for some of the revisions that
needed to be made to the original A-N West study when developing EADMS13.
Chapter 3 also provides an explanation as to the importance of certain factors that
were incorporated into EADMS14 by discussing their impact on the watershed.

Existing models—the original model, two models created by the Soil Conservation
Service (SCS1975 and SCS2000), and the two revisions made by the District—are
discussed and compared in more detail in Chapter 4. This chapter also explains how
the District’s revisions and the elements considered will affect the watershed;
compares and tabulates the results of the different models; and clarifies the reasons
for needing the new models.

Chapter 5 provides some important recommendations for using EADMS14, how to
improve the watershed for solving existing flooding problems, and how to maintain
the EADMS14 model.

Chapter 6 gives a summary of all the efforts that have been taken to revise the
original model in developing EADMS13 and EADMS14.

Study Area Boundaries and Descriptions

The East Maricopa County Area Drainage Master Study covers approximately 68
square miles between the Salt and Gila Rivers. The study area is located within the
Maricopa County Wateished 32 Upper East Maricopa Floodway, see Plate I, which is part
of the larger Gila Watershed. The Watershed Hydrological Soil group is dominated
by type BSoil. The study area slopes to the southwest. The natural drainage features
in the study area consist of numerous small and shallow washes. When the
capacities of these small washes are exceeded, overflow occurs as sheet flow.

The watershed area is partially urbanized. Urbanization has occurred at a greater
rate in the north than in the south. The area north of the Superstition Freeway
alignment is approximately 45 percent developed, while the area south of the
freeway alignment is less than 15 percent developed.
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Introduction

The study area is bounded by the Buckhorn-Mesa Flood Control Structures on the
north, North Diversion and Powerline Dam on the east, Powerline Floodway on the
southeast and south, East Maricopa Floodway (EMF) on the west, and the drainage
divide on the northwest (see Plate II).

The Buckhorn-Mesa structures control a watershed area of approximately 42 square
miles north of the study area, and are designed for a 100-year event. The structures
are earth and rock-filled with concrete pipe principal spillways and emergency
-spillways at each dam.-The principal spillways are designed to regulate and control
the runoff resulting from the 100-year frequency flood event. Plate II shows the
principal spillway outlet channels and floodways connecting—upstream to
downstream—Apache Junction FRS, Bulldog Floodway, Signal Butte FRS, Pass
Mountain Diversion, and Spook Hill FRS. Apache Junction Dam, the last of the
Buckhorn-Mesa structures, was complete in 1988 and ranges in height from 21 feet
to 57 feet. Tables 1.1, 1.2, and 1.3 provide pertinent data for the Buckhorn-Mesa
Watershed Project. Plate IIl shows the locations of the flood control structures in the

east County area.
Table 1.1
East Maricopa County Retarding Structures
Drainage Principal
Area, Reservoir Top Emergency Outlet
square | Capacity, | Maximum | Length, Width, Spillway Capacity,
Structure miles acre-feet |Height, feet| miles feet Width, feet cfs
Apache Junction 5.72 552 22 1.63 14 100 81
Signal Butte 16.36 1,365 39 1.33 18 140 160
Spook Hill 13.59 1500+ 25 3.98 14 — 808
Powerline 4865 | 4,194 24 253 14 — —
Table 1.2
Pass Mountain Diversion
Drainage Area, acres 2546
Type of Structure Earth Embankment/
Earth Channel

Diversion Length, feet 6,635

Oulet Length, feet 2,800

Diversion Maximum Height, feet 13

Top Width, feet 14

Side Slopes 3to1

Outlet Bottom Width, feet 200

Number of Drop Structures 6
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Table 1.3
East Maricopa County Floodways
Maximum Width
Floodway Shape Length, miles | Bottom, feet Capacity, cfs
Bulldog Cone Rectangular Trapezoidal 1.40 50 4700
Earth 0.28 130
Apache Junction Concrete Rectangular 0.29 38 1560
Signal Butte Earthen Trapezoidal 1.60 32 2100
Concrete Rectangular 1.13 14
Powerline Trapezoidal 8.75 lined 6-8 600 - 3140
1.82 unlined 50 - 60

Powerline FRS is the side boundary of the study area. Powerline FRS, built in 1967,
is an earthen dam with a concrete pipe principal outlet and an emergency spillway.
The Dam controls more than 48 square miles, is approximately 24 feet high, and is
designed for the 100-year frequency flood event. The principal outlet structure
connects to the Powerline Floodway, located along the south and southeast bound-
ary of the study area.

Powerline Floodway is a concrete-lined channel used to convey floodwater from
Powerline, Vineyard, and Rittenhouse flood retention structures to the EMF.

The EMF was designed by the SCS to collect the 100-year excess runoff from this
watershed. The construction of the Floodway was completed in 1989 (see Plate III
for the reach locations).

Other features which significantly impact the drainage on this watershed are the
Central Arizona Project (CAP) Canal, U.S. Highway 60/89 (Apache Boulevard),and
the Superstition Freeway. The CAP Canal enters at the northwest portion of the
study area and crosses to the southeast (CAP Canal impacts are detailed in section
3.2.6). Highway 60/89 is an important drainage factor because it traverses from the
mid-west area of the watershed to the east boundary of the study area. Highway
60/89 culvert structures are designed to convey discharges from north to south. (See
appendices for box culvert sizes and locations.) The Superstition Freeway also
traverses from the mid-west area of the watershed to the east boundary of the study
area between Southern Avenue and Baseline Road. The freeway drainage system
is reducing the flooding problems in the study area south of the freeway. (For more
detail, see Plate V and Section 4.4.1.)

The jurisdictions within the study area are the City of Mesa, the City of Apache
Junction, Pinal County, and Maricopa County.
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Introduction

East County Drainage Studies

1.4.1

1.4.2

1.4.3

While several drainage studies have been made with regard to the east County area,
four studies provided the District with the information needed to create the revised
and detailed models.

Soil Conservation Service Studies

The U.S. Department of Agriculture’s Soil Conservation Service (SCS) prepared
several studies for design and construction of the East Maricopa Floodway (former-
ly the Roosevelt Water Conservation District Floodway). The original study was
completed in the early 1960s and was later revised in the early 1970s. The SCS also
made an estimate for the year 2000 condition, and the discharge hydrograph from
this study (SCS2000) was used to design the EMF. The SCS approach.is discussed
in more detail within the Discussion and Results section of this report.

Eastern Maricopa County Area Drainage Master Study,
EMCADMS1

In 1984, the Flood Control District of Maricopa County initiated a study to evaluate
existing flooding conditions, locate problem areas, and provide alternative solu-
tions to the flooding problems. The Eastern Maricopa County Area Drainage Master
Study (EMCADMSI1), was completed by A-N West Inc., in January of 1987. That
study evaluates east Maricopa County for existing and proposed conditions. Since
1987, the EMCADMS has become a base study for other watershed studies of this
area.

A-N West’s EMCADMS estimated that, for existing conditions, the peak discharge
from the study area is approximately three times the capacity of the EMF (as
designed by SCS), and the future condition peak discharge would be approximately
five times the capacity of the EMF. Based on this result, A-N West developed
structural alternatives to assist in solving future problems. However, because the
total cost of implementing these structural alternatives was calculated to be
$78,100,000, construction has not proceeded.

Since the completion of A-N West’s study, there have been some changes in the
area that have had significant impacts on their results. After carefully reviewing
EMCADMS, the District determined that the study should be adjusted to reflect the
latest drainage developments to present the existing conditions, as well as be
adjusted to more nearly match the hydrologic condition of the watershed.

Superstition Freeway Comprehensive Offsite Drainage Plan,
SFCODP

The Arizona Department of Transportation (ADOT) developed the SFCODP in
order to construct the Superstition Freeway. A-N West prepared this study, too, as
a subcontractor to Tudor Engineering Company. The SFCODP, which is based on
EMCADMS, was completed and approved by ADOT in February, 1987. The study
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considers the possibility of a portion of Weekes Wash flows breaking into the
watershed, in addition to all the assumptions that were made in the EMCADMS.

Master Drainage Plan for Superstition Springs

Superstition Springs Development Company, a Division of Western Savings & Loan
Association, also conducted a master drainage plan for part of this area. This master
plan is based on EMCADMS, and was prepared by Coe & Van Loo Consulting
Engineers, Inc., in 1987.




Specificatio
Methodologles

- The U.S. Army Corps of Engineers’ Flood Hydrograph Package HEC-1 (February,
1981, 1985 revision), was used to model EMCADMS. The District has also used
HEC-1 to model the revised and detailed models.

Precipitation Data

The precipitation depth-duration data used by A-N West in the original study was
adopted for modeling this study. Precipitation data were determined by using the
NOAA Atlas No. 2, Precipitation-Frequency Atlas of the Western United States, Vol. VIII,
Arizona, 1973, and Addendum to Hydrologic Design for Highway Drainage in Arizona,

April, 1975. Table 2.1 presents the precipitation data used for A-N West’s EM-
CADMS and the District’s revised study.

Table 2.1
Precipitation Data
Return Period Precipitation Values, inches

Years 6 hour duration |24 hour duration

2 1.15 1.35

5 1.60 190

10 1.90 2.30

25 2.35 280

50 2.70 3.20

100 3.05 3.65




Specifications and Methodologies

The District used the SCS Type Il rainfall distribution—the same as in the A-N West
study. SCS developed the synthetic 24-hour rainfall distributions from available
National Weather Service duration-frequency data (Hershfield 1961; Frederick et
al., 1977) and local storm data.

- Rainfall Excess

The SCS Runoff Curve Number (CN) method (SCS TR-55, June 1986 version) was
used to determine rainfall excess in the original study. To determine the runoff curve
numbers, the District considered the hydrologic soil groups, cover type, and
hydrologic condition of the watershed. Recently the CN method has come under
increased scrutiny and concern that it is not the most representative excess method
to use due to its time independency. However, for overall consistency, the use of
the CN method was maintained. )

2.3.2 Overland Flow & Routing Method

The Kinematic Wave procedure was used for overland flow and routing techniques.
The Kinematic Wave Methodology does not attenuate peak discharge, or infiltra-
tion, and should be used on urban areas. For overall consistency, this method was
used.

Assumptions

- The following assumptions and modifications have been made in revising the
~ original A-N West study. Some of these assumptions were already made in the
original study, however, further investigation has been done by the District to
model the area. Based on this investigation, the following additional assumptions
have been made. (EMCADMSI1 used the assumptions listed in section 2.4.1;
EMADMS14 and EADMS14 used the assumptions listed in section 2.4.1 and 2.4.2.)

2.4.1 EMCADMSI1 Assumptions

1. The Buckhorn-Mesa flood retarding structures have been completed and pro-
vide 100-year flood protection.

2. The North Diversion and Powerline FRS provide 100-year flood protection.

3. All culverts under Apache Trail provide 100-year capacity and do not divert
the peak runoff.

4. Allmodelsrepresent the 100-year frequency and 24-hour duration event, unless
otherwise noted.

{




Specifications and Methodologies

2.4.2 Flood Control District’s New Assumptions

gl

Weekes Wash breaks out at approximately Junction Road (between Supersti-
tion Boulevard and Broadway Road) and the estimated breakout enters this
watershed. (See A Hydrologic Analysis of the Powerline FRS, Flood Control District
of Maricopa County, January 1989.)

Superstition Freeway (SR 360) construction is complete. All proposed basins
for this freeway are in place and operational.

The District has assumed the percentages of diverted peak flow and calculated
a rating curve to be used in different locations, based on field investigations.

The curve number calculations are based on the existing land use conditions.

The existing flooding condition computed by the District’s model is the worst
flooding condition. The Uniform Drainage Manual is accepted by Maricopa
County Board of Supervisors, meaning all new development is required to
retain discharge runoff generated by the 100-year, 2-hour event. This require-
ment, which is accepted by the District and all jurisdictions within Maricopa
County will lead to the construction of more retention basins within the east
County area. New retention basins will most likely reduce some of the flooding
problems within the study area.




The District’s revisions to the original study are categorized in two parts. The first
approach, EADMSI13, updates the A-N West model with some minor adjustments.
The second revision, EADMS14, is a complete detailed study of the watershed.

First Approach: EADMS13

The first approach was to revise some of the parameters which were used to model
the watershed area in EMCADMSI. The curve numbers used in the EMCADMS1
were no longer accurate for the District’s purposes. The curve numbers were
recalculated using the 1987 Landis Aerial Photosand the SCS TR-55 suggested curve
numbers (dated June 1986).

Another consideration in updating the EMCADMS1 was the Central Arizona
Project (CAP) Canal overchutes. The CAP overchutes are important factors to this
study, since they control the flood routing discharges through the CAP. Rating
curves for the overchutes needed to be developed to better reflect the current
conditions of the east County. Field data, collected by District personnel, and the
Bureau of Reclamation Salt-Gila-Aqueduct Reach-I Plans (January 1974), were used
to accomplish this task.

The size of this watershed and the concern for the hydrologic results at the EMF
called for a more realistic depth-area ratio. The District opted to use the areal-reduc-
tion method described in the 1973 National Weather Service NOAA Atlas 2. (See Table
4.2 for a comparison of results obtained using the areal-reduction method versus
those used without.)

The District also developed revised models reflecting the SCS assumption that the
initial one-inch runoff would be retained on all developments.




Study Approach

Second Approach: EADMS14

3.2.1

3.2.2

3.2.3

3.2.4

Since the completion of EMCADMS]I, there have been several significant events
having direct impact on it. In order to have an updated model, these events had to
be addressed. Furthermore, the District was interested in the magnitude of peak
discharge of significant washes at their intersections with major roads. The EM-
CADMS1 model divided the study area into approximately 52 large subareas and,
hence, the modeling results were not focused on small areas to calculate this type
of information. To utilize the EMCADMS1 model in these calculations, a complete
detailed study was needed to reevaluate the project.

The following sections describe the revisions that were made to the A-N West study.
There were several reasons for the revisions including problems with the data that
had been used for modeling, new master drainage design plans that had been
completed since the A-N West study was performed, and the need for additional
information. The detailed model is known as the EADMS14.

New Development

New development within the study area has increased the percentage of impervious
areas. This increase has greatly affected peak flow discharge from the area. The
District used the most recent aerial photos available and the data developed was
used to update the study and to estimate the percentage of impervious areas.

Curve Number Revision

In June 1986, SCS completed a new version of TR-55, which provided curve numbers
for urban watersheds. In updating the model we utilized the new TR-55 suggested
curve number values, reducing the curve numbers for the urban watershed.

Superstition Freeway

The Superstition Freeway drainage design is nearing final approval. The Supersti-
tion Freeway Comprehensive Offsite Drainage Plan (SFCODP) is divided into three
phases: 1) Powerline Road to Ellsworth Road, 2) Ellsworth Road to Ironwood Road,
and 3) Ironwood Road to Goldfield Road. In preparing EADMS14, the District used
the proposed basins designed in Phase 1, dated February, 1987. The drainage report
for Superstition Freeway Phase 1 was not used, because it had not yet received final
approval. For Phase 2, the District used the Final Report of SFCODP Phase 2, which
was completed and finalized by Coe & Van Loo Consulting Engineers, Inc. in
October, 1987. For Phase 3, also completed and approved, the District used the Final
Drainage Study Report for Superstition Freeway by Tudor Engineering Company,
dated November, 1987.

Weekes Wash Breakout

EMCADMSI did not consider any breakout from Weekes Wash entering the study
area. However, other studies—Cella Barr Associates’ Flood Insurance Study (FIS)
for the floodplain of Weekes Wash and the SFCODP—refer to a breakout from

|




3.2.5

3.2.6

3.2.7

3.2.8

Study Approach

Weekes Wash entering the watershed. Field investigation conducted by the District
indicated that the FIS and SFCODP were correct about the Weekes Wash breakout.
Therefore, the District conducted a survey to collect actual cross section data from
the area where breakouts would occur.

Survey cross sections were coded into the U.S. Army Corps of Engineers” Water
Surface Profile HEC-2 model to evaluate the magnitude of this breakout (for a more
detailed study, refer to A Hydrologic Analysis of the Powerline FRS, Flood Control
District of Maricopa County, January 1989). Based on the District’s report, the
breakout would occur at the intersection of Weekes Wash and Junction Road, which
is approximately one-half mile south of the Superstition Freeway.

Watershed Redelineation

The District’s field investigations revealed that watershed subbasins were different
than what had been delineated in EMCADMSI1. Based on the field data, 1987 Landis
Aerial Photos, and U.S.G.S. topographic map overlays, the subbasins were
redelineated. In the redelineation, the subbasins were changed to a lower resolution
(approximately 10 acres) to locate major washes and estimate discharges where
major washes intercept arterial streets.

CAP Overchutes

Thereareapproximately 16 CAP canal overchutes in this watershed, through which
the upstream flows pass over the canal. The overchutes are designed to convey
100-year peak flow. To determine the impact of these overchutes and to develop a
storage rating curve for the overchutes, the District used topographical maps from
the Bureau of Reclamation’s Salt-Gila Aqueduct Reach I Project, January 1974, in
conjunction with field data. The storage rating curves were inserted into the revised
model.

Existing Basins

To limit the increase in peak flow discharges, new development in the east County
is now required to provide stormwater retention facilities. As a result of this
requirement, there are some large retention basins constructed within new develop-
ments which effectively reduce the peak flow. These larger basins are now reflected
in the model. The District has estimated the contributions of some of the retention
basins and has revised the model to reflect the attenuation of the peak.

Areal Reduction Procedure

Depth-area relations for the study area were developed based on the procedure
suggested by the NOAA Technical Memorandum NWS HYDRO-40 (Depth-Area
Ratios in the Semi-Arid Southwest United States, August, 1984). The data for develop-
ing the areal-reduction curves were collected from the Walnut-Gulch Watershed
area, which is close to Tucson. These curves are more representative of the depth-
rainfall ratios in the east County study area. The depth-area relationship is useful
in determining average rainfall depth for the watershed. The areal reduction
procedure which was used is based on the average-area curve for fixed areas.
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3.2.9 EMF Capacity Calculation

To evaluate the actual capacity of the EMF, which is the outlet to the watershed, the
EMF as-built construction plans were used to determine the floodway cross sec-
tions, slopes, and roughness coefficients (Manning’s N value). Some field investiga-
tions were also performed. The HEC-2 Water Surface Profile computer program
developed by the U.S. Army Corps of Engineers was used. Rating curves were then
inserted into the HEC-1 model so that flows exceeding the joint channel and
overland capacities would overtop the EMF structure and flow to the west.

3.2.10Velocity Evaluation

After developing each model section, the District examined the velocities of the
subbasins which were computed by the HEC-1 model and calculated the actual
subbasin velocities for each section. The results from HEC-1 and the calculations
agreed within reasonable ranges. See appendices for velocity calculations.

|




EMCADMSI1

The A-N West original study model, EMCADMS], determined that the 100-year
peak discharge at the intersection of the EMF and Ray Road had increased from
5,890 cfs, as calculated using the SCS2000 model, to 19,634 cfs. (For a more detailed
discussion of SCS2000, see section 4.3.2.) Part of this increase resulted from ur-
banization of the watershed. The SCS made the assumption that each development
would retain one inch of runoff, while EMCADMS1 and EMCADMS2 modeled the
existing and future conditions with no retention assumed (since some of the
jurisdictions within the area did not institute any retention regulations).

The EMCADMSI1 used unreasonably high curve numbers, it did not consider any
of the existing retention basins within the watershed area, and no areal-reduction
methodology was used. These factors had the most significant impact on the high
discharge results developed in EMCADMSI.

EADMS13

The EADMS13 model was created by the District by revising EMCADMSI1. All the
assumptions and the watershed boundaries in EADMS13 are the same as EM-
CADMSI, with the exception of the following three major revisions.

1. After carefully reviewing EMCADMS]I, the District realized that the selected
curve numbers for the existing condition model were very high compared to
the latest TR-55 curve numbers. The percentage of pervious and impervious
areas was calculated based on our field investigations and the 1987 Landis
aerial photos. Using the latest TR-55 suggested methodology, the curve num-
bers decreased significantly. The results of these revisions indicate that adjust-
ing the curve numbers selected by A-N West was one of the important factors
in decreasing the peak discharges. However, these values werestill higher than
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those used by the SCS when they assumed one-inch retention. Table 4.1
compares the A-N West curve numbers with the adjusted ones and those used
by the SCS in their future condition model, SCS2000. (For more information
on SCS2000, see section 4.3.2.)

2. The District developed a storage rating curve to estimate the possibility of
attenuation at the Central Arizona Project (CAP) Canal overchute inlets. The
results indicatea significant attenuation of peak discharges at some overchute inlets.

3. Whenassessing the capacity of the EMF, preventive hydrology dictates the use
of the areal-reduction procedure on a watershed of this size.

The above revisions reduced the calculated 100-year peak discharge generated at
the intersection of Ray Road and the EMF from 19,600 to 12,600 cfs—about a 36
percent reduction to the peak discharge calculated by A-N West. Table 4.2 shows
the results of the SCS Future Condition Model, SCS2000 (which assumes one-inch
retention), the EMCADMS], and the District’s revision models withoutareal- reduc-
tion (EADMS12) and with areal-reduction (EADMS13) effects.

Table 4.1
EMCADMS1 & EADMS13 Curve Number Comparison

Subbasin ID | EMCADMS1 | SCS2000 | EADMS13 |Subbasin ID | EMCADMS1| SCS2000 | EADMS13
2 81 66 75 60 83 72 77
4 83 82 82 62 80 79 4 §
6 84 83 83 68 78 69 76
8 83 73 80 70 85 81 83

10 83 74 78 72 85 81 83
12 84 75 81 74 85 80 79
14 86 74 81 76 84 81 82
16 84 80 80 78 83 75 77
18 83 79 79 82 84 75 77
20 85 86 85 84 83 75 77
24 86 73 82 86 83 76 77
26 84 73 80 88 83 75 77
28 79 72 78 90 83 77 77
30 75 52 75 92 82 75 77
32 85 81 82 94 84 80 82
34 84 80 80 96 83 76 77
36 84 80 82 98 83 76 80
38 84 80 81 100 83 76 78
40 84 79 80 102 83 77 77
46 85 75 85 104 83 77 77
48 81 79 77 106 83 77 77
50 79 79 79 108 82 75 77
56 75 65 75 110 83 75 77
58 84 75 77
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Table 4.2
100-year 24-hour Peak Discharges
SCS2000, Model EMCADMSH1, EADMS12, EADMS13, cfs
Location at EMF cfs ID No. cfs cfs (with A-R)

Brown Road 1,160

University Boulevard RO3 : 990 582 521
Apache Trail (US 60) 1,965 CO5 1,880 1,353 1,234
Broadway Road 2,290 co7 3,134 2,964 2,770
Southern Avenue 3,440 CO9 2,874 3,375 3,063
Superstition Freeway 4,720 Cc0o27 6,281 5,220 4,747
Baseline Road 4,700 C0O29 6,029 5315 4,766
Guadalupe Road 4,860 CO55 8,139 7,084 6,404
Elliot Road 5,110 C067 11,517 9,493 8,397
Warner Road 5,280 C093 11,639 12,665 10,815
Ray Road 5,890 CO111 19,634 14,954 12,637

Revising the curve numbers and modeling the CAP overchute into the A-N West
model decreased the peak discharge along the EMF by approximately 23 percent.
Including the areal-reduction methodology, the peak discharge was reduced by
about 36 percent in the vicinity of Ray Road and the EMF.

SCS Studies

The SCS conducted several studies for the east County when they designed the
required capacity of the EMF. The two studies of concern in this report are: the SCS
Existing Condition Model, SCS1975, and the SCS Future Condition Model, SCS2000.

4.3.1 SCS1975

The SCS original study was completed in the early 1960s and estimated a peak
discharge downstream of Queen Creek of about 5,000 cfs. Due to the lack of
computer program availability, this study was manually calculated.

In the early 1970s, the SCS made a new hydrology study using the computer
program TR-20 (whereas the EMCADMS1 and District revisions used the HEC-1
modelling program). In the Queen Creek area, the SCS study estimated an ap-
proximate peak discharge downstream of 30,000 cfs. The SCS recognized that the
peak discharge appeared too high based on limited historical data with reference
to overtopping of the EMF.

The TR-20 study was revised in the mid-1970s, using revised curve numbers, time
of concentration numbers, rainfall distributions, etc. For instance, overland flow
velocity was estimated at about 1.5 to 2.0 fps, and the irrigated agriculture curve
number was equal to 50, due to about 2.0 to 2.5 inches of initial storage before runoff
began. SCS1975 gives a revised peak discharge of about 9,000 to 10,000 cfs
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downstream of the Queen Creek area. The SCS51975 model has the following
specifications:

1.

The Soil Conservation Service Project Formulation Technical Release Number
20 Computer program was used to model the watershed.

2. The100-year event and 24-hour duration precipitation depth data was used in
conjunction with the SCS type Il rainfall distribution.

3. TheSCS runoff early 1960 curve numbers were revised and updated for use in
determining the rainfall excess. The rainfall excess is consistent with the FCD
model. Table 4.3 displays the SC51975 curve numbers used in the model.

4. The areal-reduction methodology was used to determine the average rainfall
depth for the watershed. The SCS developed its own depth-area relations for
the study which is somewhat different than the NOAA Atlas 2 suggested
areal-reduction curve for the western United States and NOAA Technical
Memorandum NWS HYDRO-40. Table 4.4 displays the areal-reduction factors
developed and used in the SC51975 model.

Table 4.3
SCS Study Curve Number Comparison
SubbasinID | SCS1975 | SCS2000 | EADMS13 |SubbasinID| SCS1975 | SCS2002 | EADMS13
2 67 66 75 60 72 72 77
4 83 82 82 62 77 79 77
6 82 83 83 68 69 69 76
8 79 73 80 70 81 81 83
0 77 74 78 72 82 81 83
2 77 75 81 74 80 80 79
4 77 74 81 76 81 81 82
6 80 80 80 78 77 75 77
8 79 79 79 82 72 75 77
0 86 86 85 84 77 7% 77
24 73 73 82 86 i 76 77
26 73 73 80 88 77 75 77
28 68 72 78 90 77 77 77
30 53 52 75 92 75 75 77
32 82 81 82 94 80 80 82
34 80 80 80 96 77 76 77
36 80 80 82 98 77 76 80
38 80 80 81 100 77 76 78
40 80 79 80 102 7 77 77
46 80 75 85 104 77 77 77
48 76 79 77 106 77 77 77
50 73 79 79 108 75 75 77
56 65 65 75 110 77 75 77
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Table 4.4
SCS Areal-Reduction Conversion Ratios
Area, sq. miles Conversion Ratio Rainfall, inches

1 100 3.65

5 97 3.54
25 93 3.39
55 90 3.28
95 87 3.18
150 84 3.07
220 82 2.99
300 80 2.92
385 78 2.85

4.3.2 SCS2000

To create the Future Condition model, the SCS made an estimate for year 2000
conditions using progressed land use maps (model SCS2000). The estimated effect
of urbanization on CNs and TCs was made and year 2000 peaks were calculated.
The SCS52000 model was used by the SCS to develop the design capacity of the East
Maricopa Floodway.

An agreement between the SCS and the District stated that future peak discharges
would approximately equal those in the SC51975 model. Therefore, to reduce the
effects on future peak discharges of increased runoff and more efficient channels,
the SCS made an analysis to determine how much on-site storage would be needed
to maintain 1975 peak discharge estimates. The analysis showed that approximately
one-inch of storage would be needed on all development between 1975 and 2000.
The effect of the assumed storage was implemented in the SCS computer model by
reducing the CN.

In order to develop the SC52000 model, the SCS assumed that some parts of the
contributing watershed would be developed by the year 2000. Therefore, the curve
numbers were selected to simulate the conditions in the year 2000. Maricopa County
zoning plans were used in estimating the types of development for the year 2000.
However, most of the area south of the Superstition Freeway alignment was
assumed to remain undeveloped, with no changes in watershed characteristics. See
Table4.3 fora comparison of the CNs in the SCS2000 model (with one-inch retention
storage assumption and used to design the EMF) and the CNs used in the SC51975
and EADMS13 models.

4.3.3 SCS Assumption Analysis

The District built the SCS individual assumptions and combination assumptions
into their revised model, developing a series of models to evaluate the effect of these
assumptions along different reaches of the EMF. Table 4.5 shows the results of a
comparison between peak discharges at various points along the EMF with seven
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different models created by the District. The models used in the comparison are
defined as follows:

SCS2000: The SCS model which is developed to reflect the east
County watershed in the year 2000, with one-inch runoff
storage.

EADMS12: The revised A-N West model which includes the 1986
TR-55 CNs and CAP overchute modeling.

EADMSI121: Same as EADMS12 with the SCS areal-reduction ratios.

EADMS122: Same as EADMS12 with the SCS51975 CNis.

EADMS123: Same as EADMS12 with the SCS2000 CNs.

EADMS124: Same as EADMS12 with the SCS1975 CNs and areal-
reduction ratios.

EADMS125: Same as EADMS12 with the SCS2000 CNs and SCS areal-
reduction ratios.

EADMS13: Same as EADMS12 with the 1973 National Weather Ser-
vice NOAA Atlas 2 areal-reduction ratios. E

The SCS assumes that, as urban development proceeds, the future developments
will be required to attenuate the discharges from their site, which eventually
contribute to the peak discharges into the EMF. Therefore the existing condition
model (SCS1975) generates the highest peak discharges of the SCS models. This
assumption is clearly shown in the results from the curve number comparison
generated in models EADMS124 and EADMS125.

Table 4.5 reflectsanincrease in estimated peak discharges from 5,890 cfs when using
SCS2000 to 9,545 cfs when using EADMS124—a 62 percent increase in peak dischar-
ges. When using EADMS125, the increase is only 53 percent, or 5,890 cfs to 8,988 cfs.

Table 4.5
SCS Assumptions Comparison Discharges 100-Year 24-Hour Peak Discharges

SCS2000,| Model | EADMS12, |EADMS121, EADMS122,|EADMS123,| EADMS124, EADMS125, EADMS13,
Location at EMF cfs | IDNo. cfs cfs cfs cfs cfs cfs cfs

Brown Road 1,160

University Boulevard RO3 582 395 533 289 260 239 521
Apache Trail (US 60) 1,965 | CO5 1,353 1,197 920 850 828 764 1,234
Broadway Road 2,290 | CO7 2,964 2,666 2,788 2,964 2,517 2,666 2,770
Southern Avenue 3,440 COo9 3,375 2,860 3,083 3,293 2,573 2,825 3,063
Superstition Freeway 4,720 | CO27 5,220 4,234 3,848 3,645 2,981 2,933 4,747
Baseline Road 4,700 | CO29 5,315 4,220 3,884 3,661 2,967 2,944 4,766
Guadalupe Road 4860 | COS55 7,085 5,703 5,614 5,360 4,506 4,392 6,404
Elliot Road 5110 | CO67 9,493 7,459 7,722 7,150 6,150 5,720 8,397
Warner Road 5280 | CO93 | 12,665 9,452 10,672 10,069 8,159 7,625 10,815
Ray Road 5890 |CO111| 14,954 10,793 13,144 12,369 9,545 8,988 12,637
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In the late 1970s to mid 1980s, with the commencement of construction on the EMF,
inlet hydrology was completed for each of the six reaches as required. During these
analyses, point rainfall amounts and existing or present CNs were used to estimate
design discharges for each inlet. Drainage areas and channel configurations were
modified as needed over those used in the year 2000 computer run.

EADMS14

The EADMS14 model was developed to give the Flood Control District an up-to-
date multipurpose model enabling them to locate and correct local drainage
problems. This high-resolution model allows analysis of the East Maricopa County
Watershed in greater detail than was provided in earlier models.

In order to create this model, however, the subbasins had to be reduced in size to a
minimum of ten acres. As a result, the number of watershed subbasins increased
from 47 in the original study to 318 in the EADMS14 model. Likewise, the data file
model increased from 840 data cards to approximately 6,000. Because of the tremen-
dous growth of the model, the watershed was divided into five sections (see Plate
IV), and a model was created for each section. The section models were named
EADMS141, EADMS142, EADMS143, EADMS144, EADMS145. (EADMS141 is
directly upstream of EADMS142, EADMS142 is directly upstream of EADMS143,
etc.) Dividing the sections this way allows the section models to work inde-
pendently of each other by using the discharge output from the upstream model
(i.e., EADMS141) as the discharge input to the downstream model (EADMS142).

Making each section model separate from the others and linking them (to create
EADMS14) saved significant program running time by eliminating the need to run
the entire program to calculate changes in one of the downstream sections. In other
words, a change in section 4, EADMS144, would not require rerunning the entire
program as the output discharge from section 3, EADMS143, would remain the
same. This saves approximately two hours of program run-time per section that
does not have to be repeated. Hence, in this example, about six hours are saved.

Another point worth noting is that, while the District recommends using areal-
reduction methodology for calculating the depth-area ratio and has incorporated it
into EADMS14, the District has also created a model that does not use areal-reduc-
tion methodology. That model is identical to EADMS14, with the exception of the
areal-reduction methodology, and has been labelled EMADMS14. The difference in
the results obtained by using the without A-R model is discussed more fully, in
section4.4.4.

Chapter 3 briefly discussed the factors that warranted revision of the EMCADMS1
model. The following sections provide a more detailed review of some of those

factors and how they were incorporated into the high-resolution, detailed model—
EADMS14.
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4.4.1 Superstition Freeway Comprehensive Offsite Drainage Plan

The SFCODP, developed by ADOT, was designed to control the offsite runoff from
the north side of the Superstition Freeway. Runoff discharges which are generated
on the north side of the freeway and reach the freeway alignment are intercepted
by a channel and conveyed westward to retention basins. The retention basins are
excavated below natural ground, but high berms are used on the downstream side
of each basin. The retention basins attenuate the peak discharges. The basins are
designed to drain within 36 hours after each event. Plate V displays the proposed
Superstition Freeway off-site drainage system within the area of our study.

Tables 4.6 and 4.7 summarize the retention basin specifications provided in the
SFCODP within the vicinity of the EMCADMS.

Table 4.6
Superstition Freeway Retention Basins within the EMCADMS*

Basin No. 1 Stage-Storage-Discharge Data

Volume, acre-feet 0.0 105.1 165.9 2413 300.0 340.0

Elevation, feet 495 53.2 55.3 58.0 60.0 61.0

Outflow, cfs 0.0 260.9 328.8 395.4 4408 981.3
Basin No. 2 Stage-Storage-Discharge Data

Volume, acre-feet 0.0 63.5 210.3 367.5 535.1 667.8

Elevation, feet 36.0 40.0 440 48.0 52.0 55.0

Outflow, cfs 0.0 2721 384.8 471.2 544 1 593.0
Basin No. 3 Stage-Storage-Discharge Data

Volume, acre-feet 0.0 68.0 189.7 314.1 617.0 650.0

Elevation, feet 56.0 58.0 615 65.2 74.0 75.0

Outflow, cfs 0.0 213 35.6 45.7 64.1 585.9

Maximum Storage Stage occurs at:
Elevation = 59.22 ft. and Time = 17.00 Hr. for Basin No. 1
Elevation = 52.74 ft. and Time = 17.25 Hr. for Basin No. 2
Elevation = 72.77 ft. and Time = 27.75 Hr. for Basin No. 3

* Information obtained using the Final Drainage Design Report for Superstition Freeway, Coe & Van Loo,
October 1987.

Table 4.7
Superstition Freeway Retention Basins within the EMCADMS**

Basin No. 4 Diversion Flow into the Basin

DI 0 890.0 1090.0

Ql 0 0.0 200.0
Basin No. 5 Diversion Flow into the Basin

DI 0 1265.0 1500.0

DQ 0 0.0 235.0

Maximum Diversion into storage occurs at:
QI = 200 cfs and Time = 12.75 hr. for Basins No. 4 and 5.

** Information on Basins No. 4 and 5 was obtained using the Superstition Freeway Comprehensive Offsite Drainage
Plan, A-N West, Inc.,February 1987.
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Table 4.8
Weekes Wash Breakout Rating Curve
Weekes Wash Inflow | Diverted into Study
at Junction Dr, cfs Area, cfs
1000 228
3000 1024
5000 2182
6000 2767
7000 3668
9000 4716
10000 5382

4.4.2 Weekes Wash Breakout

4.4.3

Weekes Wash breakout enters the study area at approximately one-half mile south
of Superstition Boulevard, and passes over the CAP through Overchutes No. 12and
13. ADOT’s Superstition Freeway Project handles the Weekes Wash breakout by
collecting discharges from the CAP Overchutes into Detention Basins No. 1 and 2,
north of the Superstition Freeway, between Meridian Drive and Signal Butte Road.
Basin No. 1is designed with a maximum capacity of 340 acre-feet, and has a 72-inch
pipe as an outlet, with maximum discharge capacity of approximately 400 cfs. Basin
No. 2 has anapproximate capacity of 714 acre-feet, and is drained by a 72-inch pipe,
with a maximum discharge of 550 cfs. Both outlet systems operate manually and
are designed to slowly empty the basins within 36 hours.

Table 4.8 provides breakout rating curve information developed by the District to
evaluate the Weekes Wash breakout quantity. Based on the District’s Powerline
study (A Hydrologic Analysis of the Powerline FRS, January 1989), it is estimated that
the Weekes Wash breakout into EMCADMS is approximately 2,800 cfs. This maxi-
mum peak value occurs 13 hours after the start of the rain. The Weekes Wash
100-year 24-hour hydrograph developed at the breakout in Hydrologic Analysis of
the Powerline FRS was used as input to the EADMS14 models.

CAP Overchutes

The results of the EADMS14 model indicate the possibility of some backwater
storage at the CAP. In addition, due to the overchute blockage or lack of main-
tenance, the backwater potential does exist. The discrepancy at overchutes 10
through 15 between design capacity and EADMS14 might be due to the considera-
tion of the Weekes Wash breakout by the District. The model identifies the location
for potential flooding areas. Table 4.9 gives the design capacities of the CAP
overchutes and the peak discharge capacities calculated by A-N West’s study as
well as studies performed by the District. The discharges displayed in Table 4.9 do
not reflect effects of blockage or lack of maintenance. Refer to Plate II, page 4, for
the locations of the CAP overchutes.
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4.4.4

Table 4.9
Central Arizona Project Canal Overchute Structures
No.of | Design
Station | Overchute | CMP | Capacity, EMCADMS1, | EADMS13, | EADMS14,
ID No.* Size, in.* | Pipes cfs* ID No. cfs cfs cfs
REACH 1
1 345+30 54 3 230 SUB10 248 171 156
2 374+00 40'10" Wide 445 SUB12 593 449 420
Flume
3 396+00 4010 Wide 410 SUB16 493 349 394
Flume
4 427+15 72 3 370 SUB18 677 457 562
5 429+20 72 3 370 SUB18 Il i I
6 456+50 60 2 130 C037 823 ~ 799 85
7 471403 72 3 608 CO37 I Il 582
8 479+00 72 5 400 CO41 911 757 433
9 504+25 72 5 400 CO41 I Il 109
10 529+50 72 5 565 CO73 1271 1003 686
11 542+50 72 5 565 €073 I I 569
12 552+50 72 5 610 CcOo77 1839 1179 799
13 563+50 72 5 610 €077 I Il 1520
14 574+50 54 3 251 SUB78 94 59 45
REACH 2 :
15 131+90 72 2 271 CO101 1181 894 714
16 158+00 72 2 271 C0101 1l Il 150
* U.S. Department of the Interior, Bureau of Reclamation, Central Arizona Project Salt-Gila Aqueduct Reach 1
plans, last revised in February 28, 1986.

Some of the CAP overchutes are connected to each other by a channel system which
is built along the upstream side of the CAP canal (see Plate II). The channel
connections are used to carry the overflow from one overchute into the next one.
According to the U.S. Department of Reclamation Plans, the connected overchutes
are 4-5,8-9, and 10-14.

Areal-Reduction Methodology

Redelineation of the interior subbasins required adjustment of some of the con-
centration points. The original study delineation increased or decreased theamount
of peak discharges in some subbasins by simply changing the contributing areas.

The District believes that because of the size of this watershed and the nature of the
rainfall point precipitation analysis that the areal-reduction methodology is most
representative of this watershed. Areal-reduction methodology best serves the
larger watersheds (more than ten square miles of contributing area) and, hence, has
been included in the EADMS14 model. However, as other design engineers may
not be comfortable with the areal-reduction methodology, the District has also
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created a separate model, identical to EADMS14, but without areal-reduction. That
model is distinguished as EMADMS14. Table 4.10 provides the Areal-reduction
conversion ratios used by the District.

Table 4.11 provides a comparison of peak discharges at various points along the
EMF using the 5C52000, EMCADMS1, EMADMS14, and EADMS14 models. Using
the EMADMS14 model—without areal-reduction—there is a 21 percent reduction
in peak discharge from the EMCADMSI calculations, or a reduction from 19,634 cfs
to 15,431 cfs. There is an even greater reduction, however, when the EADMS14
model is used—the peak discharge is reduced 24 percent more than the model
without areal reduction. The EADMS14 model reduces the peak discharge calcu-
lated by the EMCADMS1 model by approximately 45 percent.

Table 4.10
Flood Control District

Areal-Reduction Conversion Ratios

Conversion Ratio,
Area, sq. miles % Rainfall, inches

0.01 100 3.65

10 95 347

20 92 3.36

30 90 3.29

40 89 3.25

50 88 3.21

60 87 3.18

70 86 3.14

80 86 3.14

Table 4.11
Comparison of 100-year 24-hour Peak Discharges
EADMS14
SCS2000, EMCADMSH, EMADMS14 | (with A-R),
Location at EMF cfs ID No. cfs ID No. (w/o A-R), cfs cfs

Brown Road 1,160 EMF2 176 148
University Boulevard RO3 990 EMF3 816 415
Apache Trail (US 60) 1,965 CO5 1,880 EMF4 2,248 1,617
Broadway Road 2,290 co7 3,134 EMF5 4,306 3,186
Southern Avenue 3,440 C09 2,874 EMF6 4,483 4,238
Superstition Freeway 4720 c027 6,281 EMF7 6,122 4472
Baseline Road 4,700 C029 6,029 EMF8 6,356 4,630
Guadalupe Road 4,860 C0O55 8,139 EMF9 8,565 6,455
Elliot Road 5,110 C067 11,517 EMF10 8,804 6,308
Warner Road 5,280 C093 11,639 EMF11 8,712 6,386
Ray Road 5,890 CO111 19,634 EMF12 15,431 10,791
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As Table 4.11 reveals, however, there is a large discrepancy between the peak
discharges as calculated by the SCS (SCS2000) and by the District. The District
compared the results as well as the watershed parameters to identify the reasons
for those discrepancies and found the following items to have significant impact on
the results:

a. Thestudy area is located within one of the most rapidly growing parts of the
County. Because of the urbanizing characteristic of the watershed and since
the Kinematic Wave methodology is one of the most recommended techniques
for routing flow through urbanized watershed areas, the District selected it for
use in its study. With this theory, there is no attenuation of flood peaks which
tends to increase peak discharges.

At the beginning of this study, the District was only interested in adjusting
some of the parameters in the A-N West model to keep it compatible with the
original study. However, in the future the model should be revised to reflect
the recommendations in the Hydrologic Design Manual for Maricopa County.

b. Timing is another major difference between the two studies. The SCS study
calculates the velocities for more than two-thirds of the watershed area to be
approximately 1.5 fps, and for the more urbanized areas the maximum velocity
is about 4 fps. The SCS2000 uses these results to simulate the runoff in the year
2000. Based on this assumption, at the year 2000 the discharge runoff from the
watershed area is still in the sheet flow condition with no improvements or
channelization. The model does not consider the effect of channels constructed
within the last few years.

Channelization is changing the natural characteristics of the watershed today.
Some of the major channels are along Bush Highway, Broadway Road, and
Sossaman Road. The new channels have increased the velocities up to 10 fps
in some subbasins, having an impressive impact on the discharges. This data
was not available to the SCS for developing the future condition model.

¢. Newdrainageactivitiessuchas theSuperstition Freeway Drainage Systemand
new developments have occurred in the last few years which were not con-
sidered in the SCS2000. SC5 was told that all flows would pass through
Superstition Freeway basically unimpeded.

d. TheSCS study did not consider the Weekes Wash breakout.

e. Using the latest aerial photography and actual field information, the District
has been able to delineate the watershed in more accurate subareas.

The SCS2000 model is one of the most accurate and reliable methods for modeling
the study area. However, the District has access to more information on this
watershed area drainage system that better describes the watershed drainage
characteristics. This information was not available to the SCS for modeling the
future conditions, therefore, the District believes that the EADMS14 is more repre-
sentative of the east County watershed at this time.

Field investigations of the EMF revealed that the Manning roughness coefficients
(Manning’s N value) selected by the SCS were too high. The District reduced the
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Manning’s N value from 0.035, used by the SCS, to 0.025. The HEC-2 multiple profile
analysis calculated that the EMF has a capacity of 8,000 cfs in the area from the
Powerline Floodway to Guadalupe Road (Reach 5 of the EMF). This represents an
increase of approximately 2,100 cfs over the original SCS calculation (seeappendices
for a result summary table for Reach 5, by SCS). This indicates a capacity for the
EMF of about 36 percent more than the SCS calculated.




Conclusion

FCD Revised Model (EADMS13)

. This study is a revision of the original Eastern Maricopa County Area Drainage
Master Study which was completed by A-N West as consultants to the Flood
Control District of Maricopa County in January, 1987.

The District’s first revision is known as EADMS13 and concentrates on three factors
which were not properly addressed in the A-N West study:

1.  The CNs developed by A-N West's study did not take into account the latest
developments within the area, or updated SCS curve numbers. The District
calculated new CNs based on three important elements which were not
available during the A-N West study:

m Themethodology suggested for calculating CNs in the June 1986 Technical
Release 55 (TR-55).

m In-depth field investigations.

m  The 1987 Landis Aerial Photos, which provided up-to-date depiction of
developed areas.

2. The District developed its own storage rating curve to estimate the possibility
of attenuations at CAP overchute inlets. Marginal attenuation of 100-year
frequency peaks resulted when routed through stage storage at the CAP.
Although other frequency storms might be somewhat more affected (see Table
4.9).

3.  Areal-reduction methodology is suggested for use in large watershed areas to
calculate average rainfall depth. It is also suggested to be more representative
of the watershed precipitation.
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Summary and Conclusion

Revising the EMCADMSI based on the first two factors resulted in a 23 percent
reduction in the 100-year peak discharge estimates in the EMF (EADMS12 model).

Areal-reduction led to an additional 13 percent reduction in peak discharge in the
EADMS13 model. This was done using NOAA Atlas 2 curves. However, the District
is aware of regional areal-reduction curves that are going through acceptance. This
will further impact the calculated discharges.

EADMSI13 resulted in a reduction of the discharge generated at Ray Road from
19,600 to 12,600 cfs, about a 36 percent reduction at the downstream end of this
watershed.

FCD Detailed Study (EADMS14)

After carefully examining the EMCADMSI, the District recognized the following

problems with the study:

1. The A-N West curve numbers did not appear to represent the watershed any
longer.

2. The Superstition Freeway, which has a great impact on drainage in the area,
was not reflected in the model.

3. The breakout from Weekes Wash into the study area was not considered.

4. The A-N West Study did not consider any attenuation at the CAP Overchutes.

5.  Existing retention basins within the study area are not evaluated by the model.

Having recognized that the EADMS should be improved and updated to provide
a more usable resource for the County, the District made the following revisions:

1
2

The model has been updated to reflect improvements in the area.

The latest TR-55 suggested methodology has been used for curve number
selections (see Table 4.2 and appendices for calculations).

The model has been updated for compatibility with the Superstition Freeway
drainage system (Tables 4.1 and 4.2, and Plate V display the summary results).

The Weekes Wash breakout during the 100-year event of approximately 2,800
cfs enters the study area, and has been modeled into EADMS14 (Table 4.8
summarizes the results).

The watershed has been redelineated according to our field investigations (see
Plate V).

The Central Arizona Project Canal overchutes storage rating curves have been
developed and modeled.

Existing major retention/detention basins have been modeled.
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8. Based on Apache Trail (U.S. 60/89) as-built plans, existing culverts have been
located within the watershed. A summary table for the Apache Trail drainage
structures is provided in the appendix.

9.  The areal-reduction methodology has been used to compute average-rainfall
depth ratios for this watershed.

10. The velocities developed by the HEC-1 model were examined by the District
and the results are within acceptable range. (See appendix for the calculations.)

11. The District’s HEC-2 model for the EMF indicates the Floodway capacity is
approximately 8,000 cfs in the vicinity of Ray Road. This exceeds the SCS
design estimate by nearly 2,100 cfs. A larger capacity was assumed (9,000 cfs)
in developing the flood hydrograph to be used in the Queen Creek ADMS.

The final product has solved some of the problems the District has encountered
since this study was initiated. The model considers the latest drainage development
within the area and is compatible with most development drainage plans. This
study is able to locate the major washes and drainage structures, and approximate
drainage conditions.

EADMS14 is designed based on existing conditions. At present, most of the juris-
dictions within the watershed are requiring that new developers retain the excess
discharge from nearly 3 inches of rainfall. This requirement will help to reduce the
future condition peak discharge rainfall. For this reason, the District assumes that
the existing drainage/flooding conditions are the worst case, and future develop-
ment will help to alleviate some of east Maricopa County’s flooding problems by
constructing more retention/detention basins within that area.

Our modeling has recognized the construction of the University Drive and Bush
Highway detention basin (by SRP). This new basin should reduce some of the
drainage problems at the intersection of Bush Highway and Apache Trail,
downstream of the basin.

The Superstition Freeway drainage features will greatly improve drainage condi-
tions in the area. However, the freeway basins are only minimizing flood problems
south of the freeway and do not have any effect north of the freeway.

Due to the several existing Golf courses to the north of Apache Trail and the
retention basins provided in the area, the peak discharge calculated by EADMS14
model is lower than the SCS2000. This result is displayed in the Table 5.1.

The major discrepancy between the District and the SCS studies is caused by the
changes in the characteristics of the East County watershed. The new information
was not available to the SCS at the time of modeling (specifically, channelization in
the area which has converted the sheet flow types of runoff into the concentrated
types of flow).

Table 5.1 summarizes the results of the District’'s modeling computations. The
areal-reduction methodology is also reflected in this table.
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Table 5.1
Comparison of 100-year 24-hour Peak Discharges
FCD Studies the
Existing Condition
Location at EMF SCS2000,cfs | EMADMS1, cfs EADMS13, cfs EADMS14, cfs
Brown Road 1,160 148
University Boulevard 990 521 415
Apache Trail (US 60) 1,965 1,880 1,234 1,617
Broadway Road 2,290 3,134 2,770 3,186
Southern Avenue 3,440 2,874 3,063 4,238
Superstition Freeway 4,720 6,281 4,747 4472
Baseline Road 4,700 6,029 4,766 4,630
Guadalupe Road 4,860 8,139 6,404 6,271
Elliot Road 5,110 11,517 8,397 6,308
Warner Road 5,280 11,639 10,815 6,386
Ray Road 5,890 19,634 12,637 10,791




Recommend

The Flood Control District’s detailed model of the east Maricopa County study area,
EADMS14, is a multipurpose model. It is a unique way to develop a plan to locate
problem areas and keep track of drainage within a watershed. The study could lead
to consistency in the hydrology used in drainage design and maintain the continuity
of local drainage systems. It provides an overview of drainage for the entire
watershed area, by which we can monitor the adverse effects of individual develop-
ment on specific critical locations on the watershed. EADMS14 can be a very
powerful tool in the hands of engineers and jurisdictions in their management of
flooding problems.

The following recommendations are suggested to improve the accuracy and usage
of the District’s revised model:

1. EADMSI14 can be a very effective tool in a design and comparison review.
However, using this tool effectively and properly requires a good overall
understanding of the model and the way it works. The Flood Control District
should continue to support this model for County users and other jurisdictions.

2. EADMS14 should consistently be updated to reflect methodology suggested
in the Flood Control District’s Hydrologic Design Manual for Maricopa County
(specifically in an undeveloped part of the watershed where Kinematic Wave
methodology is not recommended), as well as changes in the study area.
Updates should be completed on an annual basis and new versions should be
made available to all users. This will require cooperation from all involved
jurisdictions to keep the District informed of on-going development.

3. Some large existing basins within the watershed area have been modeled. The
District has estimated the size of existing retention basins for its modeling. The
storage capacity of existing basins should be measured accurately for future
revisions of the model.

4. New freeways are currently being designed and constructed. They can have
significant impact on drainage. The effects of future freeway construction will
need to be addressed in EADMS14.
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|

5. The EADMS14 model should be revised to reflect the effects of the proposed
freeway basins along the Superstition Freeway, showing the actual capacity of
the freeway basins, based on as-built plans.

6. The model is designed based on proposed Superstition Freeway placement ‘
and operation. Therefore, approximate peak discharges have been computed ‘
for the south side of the freeway and should only be used prior to the
completion of freeway off-site drainage system construction, with a full un-
derstanding of the interim flooding impacts.

7. Since the actual capacity of the East Maricopa Floodway does not meet the
required peak discharge capacities, the floodway capacity for Reach 6 needs
to be evaluated to determine the diversion locations and quantity of the
diverted flows. The Floodplain Management Branch of the Flood Control
District should consider a detailed floodplain study of the facility.

|

8.  District field investigations reveal that some CAP overchute capacities do not |
meet the peak discharge conveyance required. Also, due to drainage inlet 1
blockage or lack of cleaning and maintenance of overchutes, the actual capacity
for the drainage structures may be somewhat reduced. The District recom-
mends that a factor of safety be considered for design purposes to accom-
modate the possibility of having some backwater storage at the overchutes due
to the debris and blockage. This safety factor can be adjusted by jurisdictions
or design engineers based on location, condition, size of the overchutes, and
normal cleaning of the facilities.

9. EADMSI14 is designed based on our field investigations, hydraulic and
hydrologic assumptions, and scientific methods of calculation. The scientific
methodology and assumptions always carry some degree of error. Prior to
using any value, the design engineer should independtly verify and accept the
peak discharges generated by this model. Furthermore, a safety factor based
on the recommendations in Table 5.1 should be considered for design of
drainage culverts, pipes, and channels to account for the high sediment loads
and the uncertainty of channel stability in a distributary flow system. This
factor of safety can be adjusted by the design engineer because of location,
sediment condition, or the size of the drainage structure.

Table 6.1
Recommended Safety Factor
DiSCharge, cfs Recommended
From To Safety Factor Comments
0 500 1.5 N/A

501 1000 14 But not less than 750 cfs
1001 4000 1.2 But not less than 1400 cfs
4001 and up 1.1 But not less than 4800 cfs
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10.

il

12

13.

14.

15.

Recommendations

For the areal-reduction methodology, the District used the NOAA Atlas 2,
Precipitation-Frequency Atlas of the Western United States, Volume VIII-Arizona,
1973, by the U.S. Department of Commerce, National Weather Service. How-
ever, the District is preparing the Hydrologic Design Manual for Maricopa County.
This manual suggests a new procedure for areal-reduction calculation. The
Flood Control District should revise the model based on the methodology
suggested in the Hydrologic Design Manual for Maricopa County .

For the 100-year event, there will be some attenuation on the upstream side of
some CAP overchutes. The drainage system designed for the CAP connects
some of the overchutes to each other by using collecting channels. The sum-
mary table identifies some attenuation behind overchutes which may never
actually occur because the excess discharges can be carried along the channels
to the next overchute. The Flood Control District should conduct a study in
this area to evaluate the capacities of these channels and the severity of flooding
problems at the CAP inlet locations.

The Special Projects Branch of the Flood Control District is conducting a dam
break analysis for Powerline FRS at this time. The study evaluates the structure
capacity and performs the dam break analysis for the emergency conditions.
The same type of study should be done for the Buckhorn-Mesa structures, and
the results incorporated into EADMS14 (to insure the adequacy of 100-year
protection by structures or the amount of overflows entering this watershed
during the 100-year events) for management planning.

The GM Proving Grounds Levee along the south side of Elliot Road (between
Ellsworth Street and Mountain View Road), is conveying all washes that
originally flowed in a southwesterly direction to intercept Elliot Road in a
channel parallel to Elliot Road, carrying all discharges along the Channel into
the intersection of Elliot Road and Ellsworth Street. Combining all the washes
at this location produces some flooding problems within the watershed, south-
west of the intersection. The discharge from this intersection creates flooding
problems which damage the neighboring area. The District may need to
consider constructing a basin at this location that may solve some of the EMF
capacity problems and may also provide protection to the area.

The HEC-1 program provides a variety of methods for calculating peak
discharge. However, the suggested methods for computing peak runoff are
somewhat suspect for use on small areas. Future efforts of this type should
maintain a minimum subwatershed size of 80 acres. For site specification
design for basins smaller than 80 acres the designer may wish to consider other
methodology (rational or TR-55 method of calculations) to determine the peak
discharges.

A complex, highly detailed study such as the EADMS14 requires a significant
amount of time to design. The Flood Control District should only pursue
detailed studies such as EADMS14 following an evaluation of the usefulness
of this tool to the jurisdictions involved as well as to the District.
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16.

17

The AN-West east county alternative plans should be revised based on the
revised EADMS14 model. Each drainage alternative should be isolated from
the rest of the system for evaluation. The District should reevaluate the
necessary cost/benefit ratio and consider the construction of the alternative
structures for improving the local drainage problems and also the EMF 100-
year event protection.

The flood improvement structures in the east County watershed may improve
some of the local flooding problems, however, it may have an adverse effect
downstream of the watershed or the EMF (because of hydrograph timing
variances). All models which are computing the peak discharges for the
contributing watershed areas along the EMF should be connected to each other
for developing a unique overall model that can evaluate the entire watershed
as well as the EMF overall performances against new structures and new
developments.
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l LINE IDveveeeeloceoeseZueneaeaBeceencehocesaneSuneaseeBoonseacTloceeeeeBereoceedunnnaalld
, 52 KK  C1009
I 53 M COMBINE FLOWS FROM S$1008 AND R1005
54 HC 2
55 KX Rio0ll
l 56 KM ROUTE FLOWS FROM C1009 TO €1021
57 RK 1600 0.0095 0.025 TRAP 5.0 2.0 YES
l 58 R S1012 '
59 M RUNOFF FROM SUBBASIN §1012
60 BA  0.062
61 LS 77
62 UK 600 0.0096 0.200 100
63 RK 1800 0.0139 0.040 TRAP 3.0 2.0
I 64 KK RI1013 .
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LINE

136
137
138

139
140
141

143

144
145
146

147
148
149
150
151
152

153
154
155

156
157
158
159
160

161
162
163

164
165
166
167
168
169

170
171
172

173
174
175
176
177

HEC-1 INPUT PAGE

IDeeeceselonsesseZevseeredaccecnebeccnnoedecsoansbaceceesTocrecoeBenoneseIennnadll

KK Cl041
KM COMBINE FLOWS FROM S1040 AND R1039

HC 2

RK DV1043

KM DIVERT 95% OF FLOWS ACROSS BUSH HWY. TO R3049

DT D1043

DI 0 100 200 300 400 500

DQ 0 95 190 285 380 475

KK R1045

RM ROUTE FLOWS FROM DV1043 TO C1047

RR 800 .0085  .025 TRAP 5 2 YES
KK 51046 o
KM RUNOFF FROM SUBBASIN $1046 -
BA  .lI5

LS 80

UR 700 .0095  .200 100

RK 3700 .0139 .04 TRAP 5 3

RR  C1047

RM COMBINE FLOWS FROM S1046 AND R1045

HC 2

KR DV1049

RM DIVERT 75% OF FLOWS ACROSS BUSH HWY TO R3053

DT  D1049

DI 0 100 200 300 500 1000

DQ 0 75 150 275 375 750

RK  RI1051 ;

RM ROUTE FLOWS FROM D1049 TO C1053

RK 800 .0085  .025 TRAP 5 2 YES

KK §1052

KM RUNOFF FROM SUBBASIN S1052
BA .21
Ls

UK
RK

80

700  .0095 .200 100

4200 .0139 .04 TRAP 5 3
KK C1053
KM COMBINE FLOWS FROM S1052 AND R1051
HC 2
KK DV1055
KM DIVERT 100% OF FLOWS ACROSS BUSH HWY TO R3055
DT D1055
DI 0 100 200 300 500 1000
DQ 0 100 200 300 500 1000

Page5




LINE

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

206
207
208
209
210
211

212
213
214

215
216
217
218
219

HEC-1 INPUT
IDssesasslevnsecaZicoeseadaoranechionnesedecnesesboroeaseTosrosseBeonsaseTunnassl
KR 51056
KM RUNOFF FROM SUBBASIN S0156
BA .12
LS 77
UK 700 .0095  .200 100
RK 3400 .0139 .04 TRAP ' 5 3
KK DV1057
KM DIVERT 100% OF FLOW W. ACROSS BUSH HWY. TO R3207
DT  D1057
DI 0 10 100000
DQ 0 1 1
KK R1059
KM ROUTE PLOWS FROM DV1057 TO C1065 -~
RK 3000 .0094  .025 TRAP 5 2 YES -
KK  $1060
RM RUNOFF FROM SUBBASIN S1060
BA .16
LS 85
UK 700  .0095  .200 100
RK 4000 .0139 .04 TRAP 5 2
KK Bl061
o ROUTE THROUGH RETENTION BASIN B1061 AT NORTH SIDE OF BROWN RD. V=2
DT Bl1061 2
DI 0 ‘10 10000
DQ 0 1 1
KK R1063
KM ROUTE OUTFLOWS FROM RETENTION BASIN B1061 TO G065
RK 5200 .0095 .04 TRAP 5 3 YES
KK S1064
KM RUNOFF FROM SUBBASIN $1064
BA .42
LS 79
UK 300 .0076  .200 100
RK 4300 .0125 .04 TRAP 5 2
KR C1065
KM COMBINE FLOWS FROM 51064,R1059, AND R1063
HC 3
KR DV1067

DIVERT 100% OF FLOWS ACROSS BUSH HWY TO R3215 (REVISED TO SHOW NEW CHAN)
DT D1067
DI 0 10 2000
DQ 0 1 1

Page6
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' 1 HEC-1 INPUT PAGE 6
l LINE IDueeeenealecneeeeZecereaadiencenchoceeesaBenacenaboneeasaloaeneacBeonveacFennaesll
220 KK R1069
l 221 KM ROUTE FLOWS FROM DV1067 TO C1071
222 RK 900  .0085 .04 TRAP 5 3 YES
223 KK  $1070
224 KM RUNOFF FROM SUBBASIN S1070
225 BA .048
226 LS 77
l 227 UK 600  .0076 .200 100
228 RE 3300 .0125 04 TRAP 5 2
l 229 KK Clo7l
230 M COMBINE FLOWS FROM S1070 AND R1069
231 HC 2
l 232 KK DV1073 .
233 M DIVERT 100% OF FLOWS ACROSS BUSH HWY TO R3217 (REVISED TO SHOW NEW CHN)
‘ 234 DT DI1073
' 235 DI 0 1 2000
| 236 DQ 0 1 1
|
| 237 KK R1075
| 238 KM ROUTE FLOWS FROM DV1073 TO C1077
239 RK 1000  .0085 .025 TRAP 5 3 YES
l 240 KK  C1077
241 KM COMBINE FLOWS FROM R1075 AND DV1055
242 HC 2
l 243 KK $1078
244 KM RUNOFF FROM SUBBASIN S1078
245 BA .15
246 LS 84
247 UK 200  .0095 .200 100
l 248 RE 3000 .0139 .04 TRAP 1 15
249 KK B1079
250 RM ROUTE THROUGH RETENTION BASIN B1079 NORTH OF BROWN RD. V=2 AC.FT.
251 DT B1079 2
252 DI 0 10 10000
253 DQ 0 1 1
l ' 254 KK 51080
255 KM RUNOFF FROM SUBBASIN S1080
256 BA .068
' 257 LS 79
258 UK 200 .0104 .200 100
, 259 RK 2600 .0139 .04 TRAP 1 15
l Page?




LINE

260
261
262

263
264
265
266
267
268

269
270
271

272
273
274

275
276
277

278
279
280
281
282
283

284
285
286

287
288
289
290
291
292

293
294
295
296
297

298
299
300

HEC-1 INPUT

P 1) N I F i P L. PR - PR SR s - PR PR (1

KK R1081
RN ROUTE FLOWS FROM S1080 TO C1087

RK 700 .0104  .025 TRAP 1 15 YES
KK 51084

RM RUNOFF FROM $1084

BA  .038

LS 77 o

UK 600  .0104  .200 100

RK 1700  .0139 .04 TRAP 5 2

KK R1085

XM ROUTE FLOWS FROM $1084 TO C1087

RR 1300 .0104  .025 TRAP 1 15 YES
KK C1087 )
R COMBINE FLOWS FROM B1079, R1081, AND R1085

HC 3

KK R1089

KM ROUTE FLOWS FROM C1087 TO C1091

RK 6600 .0125  .025 TRAP 5 2 YES
KK 51090

RM RUNOFF FROM SUBBASIN $1090

BA .31

Ls 77

UK 500 . .0076 .20 100

RK 7000 .0125 .04 TRAP 5 2

RK  C€1091 v

RM COMBINE FLOWS FROM $1090 AND R1089

HC 2

KK 51094

KM RUNOFF FROM SUBBASIN 51094

BA .15

LS 77

UR 500 .0076  .200 100

RK 5400 .0141  .050 TRAP 5 2

KK DV1095

RM DIVERT 25% OF FLOWS ACROSS UNIVERSITY RD. TO R2361

DT  D1095

pI 0 100 200 300 500 1000

DQ 0 25 50 75 125 250

KX R1097

R ROUTE FLOWS FROM DV1095 TO C1099

RK 900 .0076  .050 ' TRAP . 5 2 YES

'
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LINE

301
302
303
304
305
306

307
308
309

310
311
312
313
314

315
316
317

318
319
320
321
322
323

324
325
326

327
328
329
330
331

332
333
334

335
336
337
338
339
340

HEC-1 INPUT
IDeuscecelonescesZecesensdernocesbosnsncadeansnasbuosnannelecnecsaBriesnaaadennaall
51098

KK
KM RUNOFF FROM SUBBASIN S1098
BA .17
Ls
UK
RK

77
500 .0076 .200 100
5900 .0141 .050 TRAP 5 2
KK Cl1099
KM COMBINE FLOWS FROM S1098 AND R1097
HC 2
KK DVilol
KM DIVERT 75% OF FLOWS ACROSS UNIVERSITY RD. TO R2369
DT Dl10l
D1 0 100 200 300 500 1000 -~
DQ 0 75 150 225 375 750 -
KK R1l03
KM ROUTE FLOWS FROM DV1101 TO C1i105
RK 1300 .0076 .050 TRAP 5 3 YES

KK S1104

KM RUNOFF FROM SUBBASIN S1104
BA .20
LS

UK
RK

77

600  .0076 .200 100

6400  .0l41 .050 TRAP 5 2
KK Cl105
KM COMBINE FLOW FROM S1104 AND R1103
HC 2
KK DV1ilo7
KM - DIVERT 75% OF FLOWS ACROSS UNIVERSITY RD. TO R2387
DT Dl1107
DI 0 100 200 300 500 1000
DQ 0 75 150 225 375 750
KK R1109
KM ROUTE FLOW FROM DV1107 TO C1i13
RK 1100 .0076 .050 TRAP 5 3 YES
KK Ssillo
KM RUNOFF FROM SUBBASIN S1110
BA .064
LS 78
UK 400 .0104 .200 100
RK 1400 .0139 .04 TRAP 5 2
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LINE

341
342
343

344
345
346
347
348
349

350
351
352

353
354
355
356
357

358
359
360

361
362
363
364
365
366

367
368
369

370
3
372
373
374

375
376
377

378
379
380

HEC-1 INPUT
IDiecaceslonnneeeZ2ennenaedecinncedbiacseesdivesresbonceceeZevnonsoBinnnesedenneasnll
KK  RI11ll
RM ROUTE FLOW FPROM S1110 TO C1113
RK 6400 .0141 .04 TRAP 5 2 YES

KK slli2

KM RUNOFF FROM SUBBASIN S1112
BA 436
Ls

UK
RK

77
800 .0076 .200 100
7400 .0130 .04 TRAP 5 2

KK Ciii3
KM COMBINE FLOWS FROM S1112, R1111, AND R1109
HC 3
KK DV1115 N
KM .DIVERT 75% OF FLOWS ACROSS UNIVERSITY RD. TO R2405
DT Dl115
DI 0 100 200 300 500 1000
DQ 0 75 150 225 375 750
KK RI117
KM ROUTE FLOW FROM DV1115 TO C1119
RK 1100 . .0076 .050 TRAP 5 3 YES
KK S1118
KM RUNOFF FROM SUBBASIN S1118
BA .09
Ls 77
UK 500 .0076 «200 100
RK 4000 .0145 .04 TRAP 5 2
KK Cl119
KM COMBINE FLOWS FROM S1118 AND R1117
HC 2
KK - DV1i2l
KM DIVERT 50% OF FLOWS ACROSS UNIVERSITY RD. TO R2407
DT Dli2i
DI 0 100 200 300 500 1000
DQ 0 50 100 150 250 500
KK R1123
KM ROUTE FLOW FROM DV112]1 TO Cl125 IN A CONC. CHANNEL
RK 1800 .0076 .02 TRAP 20 0

Cl1125

COMBINE FLOWS FROM C1091 AND R1123
2

8RB A

Pagel0

PAGE 9




LINE

381
382
383
384
385
386

387
388
389
390

391
392
393
394
395
396

397
398
399
400
401
402
403

404
405
406
407
408
409

410
411
412
413
414

415
416
417

418
419
420
421
422
423

HEC-1 INPUT

8 S Y . PN - TR R TR T L RRR R L

KK B1127

KM ROUTE THROUGH THE RETENTION BASIN AT THE CORNER OF BUSH HWY & UNIV, RD
RS 1 ELEV 0

sV 0 25 25.1  25.2  25.3  25.4

s5Q 0 .01 100 200 300 400

SE 0 2 2.1 2.2 2.3 2.4

RE  Cl129

RM COMBINE FLOWS FROM C1077 AND OVERFLOW FROM THE RETENTION BASIN (B1127)
KM AT BUSH & UNIVERSITY RD.

e 2

RK DV1i3l

RM DIVERT 1% OF FLOWS THROUGH UNIVERSITY RD. TO WEST TO 3219

KM AND 99% THROUGH BUSH HWY TO THE SOUTH ( TO SHOW THE NEW CHANNEL)
DT DI1131 .
DI 0 1 2000

DQ 0 1 1

KK S1132

RM RUNOFF FROM SUBBASIN §1132

BA  .309

s 85

UK 600 .0076  .015 100

RK 3000 .0l4l .02 0.50 TRAP 1 15

RK 2000 .0141  .035 TRAP 20 2

KK B1133

RM ROUTE THROUGH THE RETENTION BASIN IN M.H. PARK AT NORTHSIDE OF UNIV. RD
RS 1 STOR 0

sV 0 2 2.1

5Q 0  0.01 500

SE 0 1 1.1

KK DV1135

KM DIVERT 75% OF FLOWS ACROSS UNIVERSITY RD. TO R2333

DT  DI1135

p1 0 100 200 300 500 1000

DQ 0 75 150 225 375 750

KK R1137

™ ROUTE FLOW FROM DV1135 TO C1139

RK 800  .0076 .04 TRAP 5 2 YES

KK S1138

RM RUNOFF FROM SUBBASIN §1138

BA .06l

LS 78

UK 500 .0076 .20 100

Rk 1900 .0141 .04 ' TRAP 5 2

Pagell
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LINE

424
425
426

427
428
429
430
431

432
433
434

435
436
437
438
439
440

441
442
443

444
445
446
447
448

449
450
451
452
453
454
455

456
457
458
459
460
461
462

463
464
465

HEC-1 INPUT

IDeceveseloneiossZonennaedareenecbosenanedevesaeabooneceeleneceeaBenneea9dee....10

KK Cl1139

KM COMBINE FLOWS FROM R1137 AND S1138

HC 2

KX DV11i4l

KM DIVERT 50% OF FLOWS ACROSS UNIVERSITY RD. TO C2335
DT Dli4l

DI 0 100 200 300 500 1000

DQ 0 50 100 150 250 500

KK R1143

KM ROUTE FLOW FROM DV1141 TO Cl145

RK 1900 .0076 .02 TRAP 5 2 YES

KK Sl1l44 -~
RM RUNOFF FROM SUBBASIN S1144 - -
BA .186
LS
UK
RK

77

800 - .0076 .20 100

4400 .0141 .04 TRAP 5 2
KK Cl145
KM COMBINE FLOWS FROM S1144 AND R1143
HC 2
KK DV1147
KM DIVERT 100% OF FLOWS ACROSS UNIVERSITY RD. TO R2353
DT = D1147
DI 0 100 200 300 500 1000
DQ 0 100 200 300 * 500 1000
KK S1148
KM RUNOFF FROM SUBBASIN S1148
BA .236
LS 78
UK 400 .0076 .200 100
RK 4200 .0145 04 TRAP 2 4
RK 1000  .0042 .035 ~ TRAP 8 1.5
KK 81150
KM RUNOFF FROM SUBBASIN S1150
BA .18
Ls 78
UK 500 .0076 .200 100
RK 6500 .0145 .04 TRAP 2 4
RK 800  .0042 .035 TRAP 8 1.5
KK Cll151
KM COMBINE FLOWS FROM S1148 AND 81150
HC 2

Pagel2
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v

LINE

466
467
468
469
470
471

472
473
474

475
476
477

478
479
480
481
482
483

484
485
486

487
488
489
490
491

492
493
494
495
496
497

498
499
500

501
502
503
504
505
506

HEC-1 INPUT

B ) P Y T R N - I N N L o e

KK B1153
M ROUTE HYDROGRAPH THROUGH RETENTION BASIN AT OVERCHUTE #1, ASSUM.
RS 1 ELEV 67.11
sV 0 0.150 0.370 0.600 0.820 1.300  1.79
5Q 0 0 45 91 137 170 202
SE  67.11 68  68.7  69.3 70 70.4  70.8
KK R1155 .
RM ROUTE EYDROGRAPH FROM NORTH OF CAP TO SOUTH THROUGH 3-48" PIPE
RK 120 .0035  .0l5 CIRC 6.9 YES
KK R1157
KM ROUTE FLOW FROM R1155 TO C1159
RK 2600 .0145 .04 TRAP 2 4 YES
KK S1158 .
M RUNOFF FROM SUBBASIN §1158
BA  .138
LS 78
UK 400 .0076  .200 100
RK 2300 .0132 .03 TRAP 1 15
C1159
RM COMBINE FLOWS FROM R1157 AND S1158
HC 2
RK DV1161
KM DIVERT 100% OF FLOW ACROSS UNIVERSITY RD. TO R2299
DT D116l
DI 0 100 200 300 500 1000
nQ 0 100 200 300 500 1000

KK Sll62

KM RUNOFF FROM SUBBASIN S1162
BA .025
LS

UK

RK

77

300 .0076 .200 100

1200 .0132 .03 TRAP 5 2
KK R1163
KM ROUTE FROM 51162 TO C1165
RK 600 .00760 .030 TRAP 5 2 YES
KK Slis4
RM RUNOFF FROM SUBBASIN S1164
BA .037
LS 77
UK 400 .0076 «200 100
RK

1400 .0132 .03 TRAP 5 2

Pagel3
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LINE

507
508
509

510
511
512
513
514

515
516
517
518
519
520
521

522
523
524

525
526
527
528
529
530
531

532
533
534

535
536
537
538
539

540
541
542

543
544
545

546
547
548
549
550
551

HEC-1 INPUT

IDeeesesalonannnnZanennesdineccasbaceneesderesnssbosiscecZennoseeBerneeselanenesll

KK Cl165
M COMBINE FLOWS FROM R1163 AND S1164
HC 2
KK DV1167
RYM DIVERT 100% OF FLOW ACROSS UNIVERSITY RD. TO R2281
DT  D1167
DI 0 100 200 300 500 1000
DQ 0 100 200 300 500 . 1000
RK  S1168
R RUNOFF FROM SUBBASIN S1168
BA  .212
LS 80
UK 500 .0076  .200 100 -~
RK 3800 .0156  .040 50  TRAP 2 -
RK 3000 .0156  .035 TRAP 5 3
KK R1169
KM ROUTE FROM S1168 TO C1171
RK 1100 .0076  .035 TRAP 8 1.5  YES
KK S1170
R RUNOFF FROM SUBBASIN §1170
BA .73
LS 82
UK 500 .0076  .200 100
RK 4500 .0156  .040  0.21  TRAP 5 3
RK 2200 .0156 .02 TRAP 1 15
KRR Cl171
RM COMBINE FLOW FROM S1170 AND R1169
HC 2
KK B1173
KM ROUTE HYDROGRAPH THROUGH BASIN AT OVERCHUTE #2, ASSUMMED VOL.
DT BI173  0.55
DI 0 10 10000
DQ 0 1 1
KK R1175
R ROUTE HYDROGRAPH FROM NORTH OF CAP TO SOUTH THROUGH 4-68" X 9 BOX CULV.
RK 120 .0035  .013 TRAP 22 0  YES
KK RI1177
M ROUTE FLOW FROM OVERCHUTE #2 TO C1179
RK 800 .0076 .04 TRAP 5 2 YES
KK 51178
M RUNOFF FROM SUBBASIN S1178
BA .04l
LS S
UR 400 .0076  .200 100
RK- 800 .0156 .04 TRAP 5 2
Pagelé4
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LINE

552
553
554

555
556
557
558
559

560
561
562

563
564
565
566
567
568

569
570
571
572
573

574
575
576
577
578
579

580
581
582
583
584

585
586
587
588
589
590

591
592
593
594
595

HEC-1 INPUT PAGE 14

IDiessessloceceaeZencreaedeccncesbornnnesSecseeesbonneies?ineieneeBaaesensdense..10

RK

RALPBERAR BE3EHR

S BH

bQ

COMBINE FLOWS FROM S1178 AND R1177

OF FLOWS ACROSS UNIVERSITY RD. TO R2279

200 300 500 1000
200 300 500 1000

Fekdekdedededeidkdkiekk COMBINE FLOWS AT UNIVERSITY RD. AND BUSH HWY. ¥ddedicdedied

Cl1179
2
Dv1lsl
DIVERT 100%
D1181
0 100
0 100
Cl183
5
51184
RUNOFF FROM
.67
80
600 .0150
7200 .0156
DVii85
DIVERT 1002
D1185
0 100
0 100
S1186
RUNOFF FROM
504
77
500 .0047
7200 .0135
Dv1187
DIVERT 1002
D1187
0 100
0 100
§1190
RUNOFF FROM
.110
79
400  .0047
3000 .0135
DV1191
DIVERT 100%
D1191
0 100
0 100

SUBBASIN S1184 -

.200 100
.040 TRAP 2 4

OF FLOW ACROSS UNIVERRSITY RD. TO R2261
200 300 500 1000
200 300 500 1000

SUBBASIN S1186

.200 100
.04 TRAP 2 4
OF FLOW ACROSS UNIVERSITY RD. TO R2219
200 300 500 1000
200 300 500 1000

SUBBASIN S1190

.200 100
.04 TRAP 2 4
OF FLOW ACROSS UNIVERSITY RD. TO R2217

200 300 500 1000
200 300 500 1000

Pagel5




LINE

596
597
598
599
600
601
602

603
604
605

606
607
608
609
610
611

612
613
614

615
616
617
618
619

620
621
622

623
624
625
626
627
628

629
630
631

632
633
634
635
636
637

HEC-1 INPUT

PN P Y PR E X PR TN LTI TR Y DUy [ PTs : PR TR [

KK S§1194

KM RUNOFF\FROM SUBBASIN S1194

BA 502

LS 78

UK 500 .0090 «200 100

RK 3400 .0089 .04 20 TRAP 5

RK 5600 .0089 .035 TRAP 20

KK R1195

KM ROUTE FLOW FROM S1194 TO C1199

RK 2400 .0135 .035 TRAP 5 4 YES
KK Ss1198

KM RUNOFF FROM SUBBASIN S1198

BA 451 -
LS 78 -
UK 500 .0047 .200 100

RK 6500 .0135 .04 TRAP 5 4

KK Cl199

KM COMBINE FLOWS FROM S1198 AND R1195

HC 2

KK DV1201

KM DIVERT 100% OF FLOW ACROSS THE UNIVERSITY DR. TO R2215
DT DI201

DI 0 100 200 300 500 1000

DQ 0 100 200 300 500 1000

KK Cl203

Fedkdekdedkk® COMBINE FLOWS AT UNIVERSITY RD. AND BUSH HWY. ¥k
HC 5

KK 51204
M RUNOFF FROM SUBBASIN §1204

BA  .138

Ls 77

UK 400 .0076  .200 100

RK 3600 .0076  .040 TRAP 2 4

KK R1205

M ROUTE FLOW FROM $1204 TO C1217

RK 5800 .0076  .040 TRAP 10 3 YES
KK S1208

KM RUNOFF FROM SUBBASIN 51208

BA .30

LS 78

UK 400 .0076  .200 100

RK 4900 .0096  .040 ' TRAP 2 4

Pagelé

PAGE 15




LINE

638
639
640

641
642
643
644
645
646

647
648
649

650
651
652
653
654
655
656

657
658
659

650
661
662
663
664
665

666
667
668

669
670
671
672
673
674
675

676
677
678

HEC-1 INPUT

IDeesevesloceneee2oenaenelenincesdoneeresdiceseeeboneeeeelooneeeeBicacseeFderess.ll

KK R1209

RM ROUTE FLOW FROM S1208 TO C1217

RK 5200  .0089 .040 TRAP 10 3 YES
KK 81212

RM RUNOFF FROM SUBBASIN S§1212

BA . 156

LS 78

UK 500 .0l00 .200 100

RK 3400 .0096 .040 TRAP 2 4
KK Rl2i3

KM ROUTE FLOW FROM S§1212 TO C1217

RK 4400  .0089 .040 TRAP 10 3 YES
KK §1216 -
KM RUNOFF FROM SUBBASIN 51216

BA <436

Ls 77

UK 600  .0057 <200 100

RK 3600 .0089 .040 0.22 TRAP 2 4
RK 1900 .0089 .040 TRAP 10

KK Cl217

KM COMBINE FLOWS FROM R1205, R1209, R1213, AND 51216
HC 4

KK 51220

KM RUNOFF FROM SUBBASIN S1220

BA $237

LS 77

UK 600 .0ll4 .200 100

RK 4400 .0104 .040 TRAP 2 4
KK Ri221

KM ROUTE FLOW FROM S1220 TO C1225

RK 7400 .0096 .040 TRAP 2 4 YES
KK S1224

K RUNOFF FROM SUBBASIN S1224

BA 536

LS 78

UK 500 .0114 <200 100

RK 6000 .0096 .040 TRAP 2

RK 4000  .0096 .035 TRAP 10 3
KK C1225

KM COMBINE RUNOFF FROM S1224 AND R1221

HC 2
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LINE

679
680
681
682
683

684
685
686

687

688

689

690
691
692
693
694

695
696
697
698
699
700

701
702
703
704
705

706
707
708
709
710
711

712
713
714
715
716

717
718
719

HEC-1 INPUT

P T . - T A - FS P DO 11

KK DV1227
KM DIVERT 75% OF FLOW ACROSS UNIVERSITY RD. TO R2133
DT Di227
DI 0 100 200 300 500 1000
DQ 0 75 150 225 375 750
KK  R1229
KM ROUTE FLOW FROM DV1227 TO C1231
RK 2100 .0057 04 TRAP 5 3 YES
KK Cl231
KM COMBINE FLOWS FROM R1229 AND C1217
HC 2
KK DV1233 -
KM DIVERT 100% OF FLOW ACROSS UNIVERSITY RD. TO R2169 -
DT Di233
DI 0 50 100 200 300
- DQ 0 50 100 200 300

RK 51234

KM RUNOFF FROM 851234
BA .219
LS

UK

RK

83

500 .0057 .200 100

3500 .0089 2040 TRAP 2 4
KK DV1235
KM DIVERT 100% OF FLOW ACROSS UNIVERSITY RD. TO DV2171
DT D1235
D1 0 100 200 300 500 1000
DQ 0 100 200 300 500 1000

KK S1238

KM RUNOFF FROM SUBBASIN S1238
BA +205
LS

UK
RK

78

400 .0114 .200 100

7600  .0104 040 TRAP 2 4
KK DV1239
KM DIVERT 50% OF FLOWS ACROSS UNIVERSITY RD. TO R2097
DT D1239
DI 0 100 200 300 500 1000
DQ 0 50 100 150 250 500
KK RI1241
KM ROUTE FLOW FROM DV1239 TO C1243
RK 1400 .0104 .03 TRAP 5 3 YES

Pagel8

PAGE 17




LINE

720
721
722
723
724
725

726
727
728

729
730
731
732
733

734
735
736

737
738
739
740

742

743
744
745

746
747
748
749
750

751
752
753

754
755
756
757
758
759

HEC-1 INPUT PAGE 18
B O . O . R T TR T XY AT T . SRy s [
§1242

KK
KM RUNOFF FROM SUBBASIN S1242
BA  .3530
Ls
UK
RK

78
600 .01l4 «200 100
8400 .0104 040 TRAP 2 4
KK Cl243
KM COMBINE FLOWS FROM S1242 AND R1241
HC 2

DV1245
DIVERT 50% OF FLOWS ACROSS UNIVERSITY RD. TO R2099

RK
KM
DT DI1245
DI (] 100 200 300 500 1000
]

[ 50 100 150 250 500 )
KK R1247
KM ROUTE FLOW FROM DV1245 TO C1249
RK 1800 .0100 .030 TRAP 5 3 YES

KK 51248

KM RUNOFZ FROM SUBBASIN S1248
BA .190
LS

UK

RK

79

400  .0089 .200 100

1800 .0l00 .040 TRAP 2 4
KK Cl249
KM COMBINE FLOWS FROM S1248 AND R1247
HC 2
KK DV1251
KM DIVERT 25% OF FLOWS ACROSS UNIVERSITY RD. TO R2105
DT DI1251
DI 0 100 200 300 500 1000
DQ 0 25 50 75 125 250
KK R1253
KM ROUTE FLOW FROM DV1251 TO C1255
RK 1800 .Cl00 .030 TRAP 5 3 YES
KK S1254
KM RUNOFF FROM SUBBASIN S1254
BA 164
LS 79
UK 600 .0080 .200 100
RK 5600 .0096 .040 TRAP 2 4

Pagel9




LINE

760
761
762

763
764
765
766
767

768
769
770
771
772
773

774
775
776
777
778
779

780
781
782

783
784
785
786
787
788

789
790
791

792
793
794
795
796

797
798
799

HEC-1 INPUT
IDsesceselovneneseZioaneseBecssescdocneeaadorereesborcenneleneseeaBevenesefaeseaall
KK C1255 .

KM COMBINE PLOWS FROM S1254 AND R1253

HC 2

KK DV1257

KM DIVERT 100% OF FLOWS ACROSS UNIVERSITY RD. TO R2117
DT D1257

DI 0 100 200 300 500 1000

DQ 0 100 200 300 500 1000

KR $1258

KM RUNOFF FROM SUBBASIN $1258
BA .223 ’
Ls

UK

78
500 .0076 .200 100 -
6400  .0089 .040 TRAP 2 4 N

KK 851260
KM RUNOFF FROM SUBBASIN §1260
BA .063
Ls 78
UK 200 .0080 <200 100
RK 2800 .0105 .040 TRAP 2 4
KK R1261
KM ROUTE S1260 TO C1265
RK 1300 .0089 .040 TRAP 2 4 YES
KK S1264
KM RUNOFF FROM SUBBASIN S1264
BA .298
Ls 78
UK 500 .0076 .200 100
RK 3800 .0105 .040 TRAP 2 4

C1265
KM COMBINE FLOWS FPROM S1264 AND R1261
HC 2
KK DV1267
KM DIVERT 50% OF FLOWS ACROSS UNIVERSITY RD. TO R2067
DT D1267
DI 0 100 200 300 500 1000
DQ 0 50 100 150 250 500
KK R1269
KM ROUTE DV1267 TO C1271
RK 1400 .0089 .040 TRAP 2 4 YES

Page20
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l 1 HEC-1 INPUT * PAGE 20
l LINE 31 JUNNUS POURRNE SURSUL. SORRRY SRR SRR SRS SO SO SO T
800 KK Cl1271
l 801 M COMBINE FLOWS FROM R1269 AND S1258
802 He 2 .
803 KK DV1273
' 804 RM DIVERT 100% OF FLOWS ACROSS UNIVERSITY RD. TO R2079
805 DT DI1273
806 DI 0 100 200 300 500 1000
l 807 DQ 0 100 200 300 500 1000
808 KR Cl1275
l 809 M Sekkkkkkk COMBINE FLOWS AT UNIVERSITY RD. & BUSH HWY. ssoddds
810 e 5
811 KK §1276 -~
I 812 M RUNOFF FROM SUBBASIN $1276 -
813 BA <145
814 Ls 77
l 815 UK 400 .0076  .200 100
816 RKE 5000 .0109  .040 TRAP 2 4
l 817 KK DV1277
818 M DIVERT 100% OF FLOWS ACROSS UNIVERSITY RD. TO R2055
819 DT Di277
820 DI 0 100 200 300 500 1000
l 821 DQ 0 100 200 300 500 1000
822 KK S1278
' 823 RM RUNOFF FROM SUBBASIN $1278
824 BA  .129
825 Ls 77
826 UK 500 .0076  .200 100
l 827 RK 3800 .0109  .040 TRAP 2 4
828 KK DV1279
I 829 ™ DIVERT 100% OF FLOWS ACROSS UNIVERSITY RD. TO DV2032
830 DT D1279
831 DI 0 100 200 300 500 1000
l 832 DQ 0 100 200 300 500 1000
833 KK S1282
834 RM RUNOFF FROM SUBBASIN $1282
. 835 BA 443
836 LS 77
837 UK 600 .0076  .200 100
l 838 RK 10400 .0125  .040 TRAP 2 4
839 RK DV1283
l 840 RM DIVERT 100% OF FLOWS ACROSS UNIVERSITY RD. TO R2019
841 DT DI1283 '
842 DI 0 100 200 300 500 1000
l 843 DQ 0 100 200 300 500 1000
l Page2l




LINE

844
845
846

847
848
849
850

851
852
853
854
855
856

857
858
859

860
861
862

863
864
865
866
867
868
869
870
871
872
873
874
875
876

877

878
879
880
881
882
883
884
885
886

HEC-1 INPUT

11 RPN AP SN TR TPRR T PERIR IR P : SRS ST TARIRT . PR PR

BFA RELEEA REEBEH BREHA

®RER

g7

IN
QI
QL
QL
QL
QL
QL
QL

qQt
qQt
QI
QI
QI
q1
QI
qQl
Q1
QI
QI
Q1

1285
*dkickks COMBINE FLOWS AT UNIVERSITY RD. AND BUSH HWY. dekdkdws

4

R2001
ROUTE . C1285 FROM BUSH & UNIVERSITY TO BUSH & APACHE TRAIL (C2005)
AT STR. 1 , ALONG BUSE HWY.

2650  .0057 0.035 TRAP 10 2 YES
$2004
RUNOFF FROM SUBBASIN $2004
0.11
77
600 .0063  0.200 100
2400 .0130 0.040 TRAP 2 20 S
€2005
COMBINE R2001 AND S2004 AT STR. 1, AT APACHE TRAIL & BUSH HWY
2
R2007
ROUTE C2005 TO C2417 AT BROADWAY RD. & BUSH HWY.
2600 G.0057 0,035 TRAP 10 3 YES
H2008
BREAROUT FLOW FROM WEERES WASH
4.53
10 200
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 ) 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 1 1
2 2 2 3 4 5 6 7 9
13 16 19 22 26 31 36 43 53

91 156 319 467 549 869 1572 2346 2776
2349 1750 1139 779 572 447 368 308 258

196 178 163 151 141 134 128 123 119
112 102 107 106 104 102 99 96 93
89 88 86 83 81 78 76 74 74
72 71 71 70 68 66 63 60 58
56 55 55 55 55 55 55 56 58
58 59 62 65 65 63 58 51 42
22 14 8 5 2 1 1 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
Page22
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2742
219
115

91
73
57
58
32

o o O O O
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l 1 HEC-1 INPUT PAGE 22
I LINE IDeeeseseleceseseZooseosodenconoeboncrassTonsnaseboserseaelonssorsBensnnseFuaesesll
887 KK R2009
I 888 KM ROUTE WEEKES WASH BREAKOUT FLOWS (H2008) TO US60 (C2013)
889 RK 6500 0.01 0.065 TRAP 25 30
890 KK S2012
891 KM RUNOFF FROM SUBBASIN $2012
892 BA .22
893 LS 82
I 894 UK 600 .0076 .200 100
895 RK 5400 ,0133 .040 TRAP 15 3
l 896 KK C2013
897 KM COMBINE 52012 WITH WEERES WASH BREAKOUT (R2009)
898 HC 2
I 899 KK R2015 N
900 KM ROUTE FLOWS FROM C2013 TO C2029
I 901 RK 2000 .0076 .040 TRAP 15 3 YES
902 KK 82016
‘ 903 ‘KM RUNOFF FROM SUBBASIN $2016
| 904 BA W42
‘ 905 LS 78
906 UK 600 .0076 .200 100
l 907 RK 8400 .0133 .040 TRAP 15 3
908 KK R2017
909 M ROUTE FLOWS FROM S2016 TO C2029
l 910 RK 1700 .0133 .040 TRAP 15 3 YES
911 KK Di1283
912 KM D1283 RETURNED TO SYSTEM
913 DR D1283
914 KK R2019
I 915 ™ ROUTE FLOWS FROM D1283 TO C2023
916 RK 4200 .0133 .040 TRAP 15 3 YES
917 KK 82022
918 KM RUNOFF FROM SUBBASIN S2022
919 BA .18
920 LS 78
921 UK 1100 .0076 .200 100
922 RK 3600 .0133 .040 TRAP 15 3
I 923 KK C2023
924 KM COMBINE FLOWS FROM S2022 AND R2019
925 HC 2
I Page23




LINE

926
927
928
929
930
931
932

933
934
935

936
937
938
939
940
941

942
943
944

945
946
947
948
949

950
951
952
953

954
955
956

957
958
9359

960
961
962
963
964

965
966
967

HEC-1 INPUT

IDeseevesleneneneZivnnnensdiveneechocnaneadorerevabocssnceleceeeeeBiceaeeadaneaaall

KK
KM

REEFPEH

KK
KM
HC

KK
KM
DT
DI
DQ

gaq

BEHA

DV2025
DIVERT 752 OF FLOWS INTO SUBBASIN S2037
ROUTE FLOWS THROUGH 4'X3'BOX CULVERT AT STA. 849+50
ADOT PROJECT NO. F0022-3(13). STR.45

D2025
0 25 50 75 100 . 125 150 200
0 19 68 56 75 94 112 150
R2027
ROUTE FLOWS FROM DV2025 TO C2029
2000 .0133 040 TRAP 2 4 YES
$2028 _
RUNOFF FROM SUBBASIN $2028
.099 -
81 -
400  .0076 .200 100
1200  .0133 040 TRAP 2 4
€2029
COMBINE FLOWS FROM $2028, R2027, R2017, AND R2015
4
DV2030
DIVERT 100% OF FLOWS ACROSS BROADWAY AVE.TO DV4001
D2030
50 100 150 200 250 300 350 400 450
50 100 150 200 - 250 300 350 400 450
D2025 .
75% OF FLOWS FROM SUBBASIN €2023 ENTERS INTO SUBBASIN $2037 THRU STR. 44
FROM ADOT PROJECT NO. FO22-3(13), STA. 844+91, 6'X4' X 190' BOX CULVERT
D2025
R2031
ROUTE FLOWS FROM STR. 44 AT HYW 60 (D2025) TO C2038
2600 .0115 040 TRAP 2 4 YES
D1279
FLOW FROM SUBBASIN S1278 RETURNED TO SYSTEM
D1279
DV2032
DIVERT 25% OF FLOWS TO R2047
D2032
0 50 100 150 200 250 300
0 12 25 38 50 62 75
R2033 _
ROUTE TO STR. 42 & 43 (C2035)
4200  .0115 040 TRAP 2 4 YES

Page24
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LINE

968
969
970
971
972
973

974
975
976

977
978
979

980
- 981
982
983
984
985

986
987
988

989
990
991
992
993

994
995
996
997
998
999

1000
1001
1002

1003
1004
1005
1006
1007

HEC-1 INPUT

2 g Y . TP - TIPS ST S : PR - M [

KK
KM
BA
Ls
UK

REBER BEHRA

RELFPRHA

5 B A

D1
DQ

DQ

52034
RUNOFF FROM SUBBASIN $2034
.103
78
400 .0076  .200 100
3800 .0133  .040 TRAP ¢ 2 4
€2035
COMBINE SUBBASIN $2034 AND R2033
2
R2036
ROUTE FLOWS FROM STR. 42 & 43 (C2035) TO C2038
2600 .0115  .040 TRAP 2 4 YES
52037 -
RUNOFF FROM SUBBASIN $2037
.11
86
500 .0085  .200 100
2600 L0115  .040 TRAP 2 4
c2038
COMBINE DV2030, R2031, R2036, AND $2037
4
DV2039
1002 OF FLOW S. ACROSS BROADWAY RD. TO R4049
D2039
0 10000
0 10000
$2040
RUNOFF FROM SUBBASIN $2040
.042
86
100 .0085  .200 100
200 .0115  .040 TRAP 2 4
c2041
COMBINE $2040 AND DV2039
2
DV2043
DIVERT 100% OF FLOWS OUT TO R4055
D2043
0 10000
0 10000
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LINE

1008
1009
1010

1011
1012
1013

1014
1015
1016
1017
1018
1019

1020
1021
1022

1023
1024
1025

1026
1027
1028

1029
1030
1031

1032
1033
1034
1035
1036
1037

1038
1039
1040

1041
1042
1043

1044
1045
1046
1047
1048
1049
1050

HEC-1 INPUT

IDeseenssloceeeesZieereneduenvaciboociceeSenenecabecennssTeeeseseBauecaniFuransall

KK D2032

M FLOW FROM D2032 RETURNED TO SYSTEM

DR  D2032 .
KK R2047

KM ROUTE FROM D2032 TO C2049

RR 2600 .0133  .040 TRAP 2 4 YES
KK 52048

KM RUNOFF FROM SUBBASIN $2048

BA  .033

LS 77

UK 200 .0076  .200 100

RK 2400 .0133  .040 TRAP 2 4

RR  C2049 -
R COMBINE $2048 AND R2047

HC 2

KK R2051

M ROUTE FROM C2049 TO STR. 41 (C2057)

RR 2000 .0115  .040 TRAP 2 4 YES
KK D1277

M D1277 RETURNED INTO SYSTEM

DR D1277

RK  R2055

M ROUTE D1277 TO STR. 41 (C2057)

RR 3700 .0l15  .040 TRAP 2 4 YES
RR 52056 ,

KM RUNOFF FROM SUBBASIN $2056

BA  .042

LS 83

UK 800 .0089  .200 100

RK 3900 .0115  .040 TRAP 2 4

KK 2057

KM COMBINE $2056, R2055, AND R2051 AT STR. 41

HC 3

KK R2059

R ROUTE FROM STR. 41 (C2057) TO C2076

RK 3700 .0l15  .040 TRAP 2 4 YES
KK S2060

KM RUNOFF FROM SUBBASIN 52060

BA  .086

LS 82

UK 800 .0085  .200 100

RK 2800 .0l115  .040  .009  TRAP 2 4

RK 800 .0115  .015 TRAP 3
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LINE

1051
1052
1053

1054
1055
1056
1057
1058

1059
1060
1061
1062
1063
1064

1065
1066
1067

1068
1069
1070

1071
1072
1073

1074
1075
1076
1077
1078
1079

1080
1081
1082

1083
1084
1085

1086
1087
1088
1089
1090
1091

HEC-1 INPUT

) . F Y . PR TR - TER Ry Sy : U TR [

KK C2061

KM COMBINE 52060, R2059, AND DV2043

HC 3

KK DV2063

KM DIVERT 100% OF FLOWS S. ACROSS BROADWAY RD. TO R4057
DT D2063

DI 0 50 100 150 200 250 300

DQ 0 50 100 150 200 250 300

KK 52064

KM RUNOFF FROM SUBBASIN S2064
BA .15
LS

UK

85
800  .0089 .200 100 )

5000 .0115 .040 TRAP 2 4 -

KK R2065

KM ROUTE FROM STR. 39 AND 40 (S2064) TO C2075

RR 3400 .0115  .040 TRAP 2 4 YES

KK  D1267

KM RETRIEVE DIVERTED HYDROGRAPH D1267

DR D1267

KK  R2067

KM ROUTE D1267 TO STR. 38 (C2071)

RK 3700 .0115  .040 TRAP 2 4 YES

KK  $2070

KM RUNOFF FROM SUBBASIN $2070

BA  .098

LS 83

UK 40 .0089  .200 100

RK 3700 .0l15  .040 TRAP 2 4

KK C2071

K COMBINE S2070 AND R2067 AT STR. 38 (C2071)

HC 2

KK R2073

KM ROUTE 2071 AT SYR. 38 TO €2075

RK 3400 .0115  .040 TRAP 2 4 YES

KR $2074

KM RUNOFF FROM SUBBASIN S2074

BA .22

Ls 84

UK 600 .0085  .200 100

RK 3000 .0115  .040 TRAP 2 4
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LINE

1092
1093
1094

1095
1096
1097
1098
1099

1100
1101
1102

1103
1104
1105

1106
1107
1108

1109
1110
1111
1112
1113
1114

1115
1116
1117

1118
1119
1120

1121
1122
1123
1124
1125
1126

1127
1128
1129
1130

HEC~1 INPUT
IDececeeeliceceeeZencuveedececncnboscecoeTaceoesebosancealencenoeBerenaesIreneesll
KK C€2075
KM COMBINE FLOWS FROM S2074, R2073, AND R2065
HC 4
KK DV2076

M DIVERT 85% ACROSS THE BROADWAY INTO A M.H.P. TO R4063

DT D2076

DI 0 50 100 150 200 250 300 350
DQ 0 42 . 85 128 170 212 255 298
KK  R2077

KM ROUTE HYDROGRAPH ALONG BROADWAY RD.

RK 2600 0.0050 0.0025 TRAP 10 3

KK Dbl273 -~
KM RETRIEVE DIVERTED HYDROGRAPH D1273 -
DR DI273

KK  R2079

Jis! ROUTE D1273 THROUGH SUBBASIN $2080 TO STR. 36 (C2081)

RK 3400 0114 040 TRAP 2 4 YES
KK 52080

KM RUNOFF FROM SUBASIN $2080

BA .11

LS 85

UK 400 .0100 «200 100

RK 3400 0114 040 TRAP 2 4

KK C2081

KM COMBINE S2080 AND R2079 AT STR. 36 (C2081)

HC 2

KK R2083

KM ROUTE C2081 FROM STR. 36 TO C2093

RK 3000 .0114 .040 TRAP 2 4 YES
KK 52084

KM RUNOFF FROM SUBBASIN S2084

BA .079

Ls 83

UK 100 .0089 .200 100

RK 3400 .0115 +040 TRAP 2 4

KK  R2085

KM ROUTE S2084 FROM STR. 37 TO C2093

RK 2700 .0114 040 TRAP 2 4 YES
RK 2200 .0114 020 TRAP 2
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LINE

1131
1132
1133
1134
1135
1136

1137
1138
1139

1140
1141
1142
1143
1144
1145

1146
1147
1148

1149
1150
1151
1152
1153

1154
1155
1156

1157
1158
1159

1160
1161
1162

1163
1164
1165

1166
1167
1168
1169
1170
1171

HEC-1 INPUT

IDisscesalavenneeZecssneedinesoncdinnenriBennenceberacnesTeserresBisseneedeenesall

REHR REAEBEERA

RRBEERA

=Rd REH

REH

RAEFEH

52088
RUNOFF FROM SUBBASIN 52088
.075

85
800 .0100 .200 100
4000  .0115 .040 TRAP
R2089
ROUTE S2088 FROM STR. 35 TO €2093
2600 .0114 .040 TRAP
52092

RUNOFF FROM SUBBASIN 52092
.25

YES

COMBINE FPLOWS FROM $2092, R2089, R2085, R2083, AND DV2077

86
500 .0076 .200 100
4800 .0114 .040 TRAP
C2093
5
DV2095
DIVERT 100% OF FLOWS S. ACROSS BROADWAY RD.TO R4071
D2095
0 100000
0 100000
D1239

RETRIEVE DIVERTED HYDROGRAPH D1239
D1239

R2097
ROUTE D1239 TO STR. 34 (C2101)
4000 .0ll4 .040 TRAP
D1245

FLOW FROM D1245 RETURNED TO SYSTEM
D1245

R2099
ROUTE D1245 TO STR. 34 (C2101)
3000 .0114 .040 TRAP
52100

RUNOFF FROM SUBBASIN 52100
.10

85
200 .0076 <200 100
3800 .0114 . 040 TRAP

Page29
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LINE

1172
1173
1174

1175
1176
1177

1178
1179
1180

1181
1182
1183
1184

1185
1186
1187
1188
1189
1190

1191
1192
1193

1194
1195
1196

1197
1198
1199
1200
1201
1202

1203
1204
1205

1206
1207
1208
1209
1210

HEC-1 INPUT

) O e . T Y P SRS - PP - DR 1)

KK C2101

KM COMBINE §2100, R2099, AND R2097 AT STR. 34 (C2101)

HC 3

KK R2103

M ROUTE C2101 FROM STR. 34 TO C2111 °

RK 4900 .0114  .040 TRAP 2 4 YES
KK  D1251

M FLOWS FROM D1251 RETURNED TO SYSTEM

DR D1251

KK R2105

RM ROUTE D1251 THROUGH SUBBASIN S2106 TO STRS. 32 AND 33 (C2107)
RK 2800  .012  .040 TRAP 2 4  YES
RK 2800  .012  .040 ' » -
KK 52106

M RUNOFF FROM SUBBASIN S2106

BA  .0124

Ls 82

UK 200 .0076  .200 100

RK 4000 .0114  .040 TRAP 2 4

KK = €2107

RM COMBINE $2106 AND R2105 AT STR. 32 AND 33 (C2107)

HC 2

KK R2109

M ROUTE C2107 THROUGH SUBBASIN S2110 TO C2111

RK 4300 .0114  .040 TRAP 1 4  YES
KK S2110

M RUNOFF FROM SUBBASIN $2110

BA .25

LS 84

UK 300 .0076  .200 100

RK 5000 .0114  .040 TRAP 2 4

KK C2111

M COMBINE 52110, R2109, AND R2103

HC 4

KK DV2112

R DIVERT 70% ACROSS BROADWAY RD. TO DV4133

DT  D2112

DI 0 10 100 10000

DQ 0 7 70 7000
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LINE

1211
1212
1213

1214
1215
1216
1217
1218
1219

1220
1221
1222

1223
1224
1225

1226
1227
1228

1229
1230
1231
1232
1233
1234

1235
1236
1237

1238
1239
1240

1241
1242
1243
1244
1245
1246
1247

1248
1249
1250
1251
1252
1253

HEC-1 INPUT

1 . Y Y. T - PR PTTTTRY : PO PO I

B RRAFEFPEA HREA BHEH RALPEREA HAEA 288 REA mabpsg 224

R4

!

R2113
ROUTE HYDROGRAPH ALONG BROADWAY RD.
2600 0.0057 0.025 - TRAP 10
§2114
RUNOFF FROM SUBBASIN S2114
.096
84
200 .0100 .200 100
4000 .0114 .040 TRAP 2
R2115
ROUTE S2114 FROM STR. 31 TO C2129
4800 .012 +040 TRAP 2
Di257

FLOWS FROM D1257 RETURNED TO SYSTEM
D1257

R2117
ROUTE D1257 THROUGH SUBBASIN 82120 TO STR. 30 (C2121)
3200 .0107 . 040 TRAP 2
52120
RUNOFF FROM SUBBASIN S$2120
.097
83
200 .0100 .200 100
3000 .0107 040 TRAP 2
c2121
COMBINE S2120 AND R2117 AT STR. 30 (C2121)
2
R2123
ROUTE C2121 FROM STR. 30 TO C2129
4000 .0107 0.040 TRAP 2
S$2124
RUNOFF FROM SUBBASIN §2124
.11
80
200 .0076 .200 100
3800 .0107 .040 TRAP 2
1300 .0107 .020 TRAP 4
52128
RUNOFF FROM SUBBASIN $2128
.122
84
200 .0076 .200 100
3800 .0l07 .040 TRAP 4
Page3l
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YES
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1 HEC-1 INPUT PAGE 31 .
LINE IDeesersalivnnsesZosseecaBeneennchorensesTeeesneeboasenaalonessesBasensesGurnnn.l0 I
1254 KK C2129
1255 M COMBINE S2128, S2124, R2123, AND R2115 l
1256 HC 5
1257 KK DV2131 l
1258 KM DIVERT 100% OF FLOWS S. ACROSS BROADWAY RD. TO R4147
1259 DT D2131
1260 DI 0 100000
1261 ] 0 100000
1262 KK D1227 ]
1263 KM RETRIEVE DIVERTED HYDROGRAPH D1227 '
1264 DR D1227
1265 KK  R2133 -

1266 KM ROUTE D1227 THROUGH SUBBASIN $2136 TO STR. 29 (C2137) -

1267 RE 3600 .0107 .040 TRAP 2 4 YES

1268 KK  S2136 l

1269 M RUNOFF FROM SUBBASIN $2136

1270 BA .157

1271 LS 86 l

1272 UK 400  .0057 .200 100

1273 RR 3200 .0107 .040 TRAP 2 4

1274 KK  €2137 l

1275 KM COMBINE S2136 AND R2133 AT STR. 29 (C2137)

1276 HC 2 I

1277 KK  R2139

1278 M ROUTE C2137 FROM STR. 29 TO C2149

1279 RK 1700 .0107 .040 TRAP 2 4 YES

1280 RK 2000 .0107 .035 TRAP 10 3 YES

1281 KK $2140

1282 KM RUNOFF FROM SUBBASIN $2140

1283 BA .046

1284 LS 87

1285 UK 400 .0076 .200 100 .

1286 RR 1300 .0107 .040 TRAP 2 4 .

1287 KK R2141 ‘

1288 KM ROUTE $2140 FROM STR. 28 TO C2149 THROUGH S2148 »

1289 RK 1400  .0076 040 TRAP 2 4 YES

1290 RK 200 .0107 .035 TRAP 10 3 YES .

1291 KK  S2144 ]

1292 M RUNOFF FROM SUBBASIN S2144

1293 BA .047 .

1294 LS 91

1295 UK 100 .0076 .200 100

1296 RK 800 .0107 .040 TRAP 2 4 .
Page32 .




LINE

1297
1298
1299
1300

1301
1302
1303
1304
1305
1306
1307

1308
1309
1310

1311
1312
1313

1314
1315
1316
1317
1318
1319
1320

1321
1322
1323

1324
1325
1326
1327
1328
1329

1330
1331
1332

1333
1334
1335
1336
1337
1338
1339

IDesvessalenancecZecenneedocnrecehonnnncedaceasneBorneeceTonenesaBisneaseFecaessll

RRBA

RERAEPRHA

KK
4.
HC

KK
KM
RK

REA BREEBEEH BHEHH RESLHEEH

RERLERHRA

ROUTE S2144 FROM STR.

HEC-1 INPUT

.040 TRAP 2
.035 TRAP 10

RUNOFF FROM SUBBASIN S2148

«200 100
.040 TRAP 2
.035 TRAP 10

COMBINE S2148, R2145, R2141, AND R2139

ROUTE C2149 TO C2155

.035 TRAP 10

RUNOFF FPROM SUBBASIN S2154

COMBINE S2154 AND R2151 AT BROADWAY RD AND SIGNAL BUTTE (C2155)

DIVERT FLOWS IN EXCESS OF CHANNEL CAPACITIY ACROSS BROADWAY RD.

.200 100
.035 TRAP 2
.035 TRAP 10

INTO THE SUBBASIN S4210

1000 1200
200 400

ROUTE DV2157 TO THE OVERCHUTE #8 (C2161)

.035 TRAP 10

RUNOFF FROM SUBBASIN S2160

R2145
1400 .0107
1100  .0107
52148
.153
78
400  .0076
1600 .0107
2000 .0107
C2149
4
R2151
1300 .0107
S2154
.116
94
100 .0076
1300 .0l107
2600 .0107
C2155
3
DV2157
D2157
0 800
0 5
R2159
2000 .0057
52160
.087
78
300 .0057
2000 .0104
2000 .0104

200 100

.035 ) TRAP 2

.035 TRAP 10
Page33

27 TO C2149 THROUGH 52148
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YES
YES
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LINE

1340
1341
1342

1343
1344
1345
1346
1347
1348

1349
1350
1351

1352
1353
1354
1355
1356

1357
1358
1359

1360
1361
1362
1363

1364
1365
1366
1367
1368
1369
1370

1371
1372
1373

1374
1375
1376
1377
1378

1379
1380
1381

HEC-1 INPUT
IDeueesssloceseasZaonseeadennecnsbonrnneedenssecebocansnelonnnessBarerenaFecsnesld
KK C2161
KM COMBINE FLOWS FROM S2160 AND R2159
HC 2
RK  B2163
KM 13<<<ROUTE HYDROGRAPH THROUGH BASIN AT CAP OVERCHUTE #8>>>
RS 1 ELEV 63
sV 0 1.47 1.58 1.69 1.80 2.02 2.13 2.24
sQ 0 83 162 242 322 481 561 640
SE 63 66.2 - 66.4 66.6 66.8 67.2 67.4 67.6
KK R2165
KM 13<<<ROUTE HYDROGRAPH THROUGH CAP OVERCHUTE #8 BY 5-72">>>

120 .0107 .015 TRAP  23.60 8 YES
KK DV2167 -
KM DIVERT 1002 OF FLOWS ACROSS OVERCHUTE #9 TO THE SOUTH (B4227)
DT D2167
DI 0 100000
pQ 0 100000
KK D1233
KM RETRIEVE DIVERTED HYDROGRAPH (D1233)
DR  D1233
KK R2169
KM ROUTE D1233 TO STR. 25 AND 26 (C2181) )
RK 2000 .0107 040 TRAP 20 0 YES
RK 3000 .0105 .040 TRAP 2 4 YES
KK 52170
KM RUNOFF FROM SUBBASIN 52170
BA 114
LS 85 ‘
UK 200  .0057 -200 100
RK 1800 .0107 .040 TRAP 20
RK 3000 .0107 .040 TRAP 2 4
RK D1235 ,
KM FLOWS FROM D1235 RETURNED TO SYSTEM
DR D1223
KK DV2171
KM DIVERT 50% OF D1235 INTO $2180
DT D2171
DI 0 100 150 200 250 300 350 400 450 500
DQ 0 50 75 100 125 150 175 200 225 250
KRR R2173 )
RM ROUTE DV2171 TO C2175 THROUGH $2174 _
RK 1500 .0107 .050 TRAP 2 4 YES
Page34
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LINE

1382
1383
1384
1385
1386
1387

1388
1389
1390

1391
1392
1393

1394
1395
1396

1397
1398
1399

1400
1401
1402
1403
1404
1405

1406
1407
1408

1409
1410
1411
1412

1413
1414
1415
1416
1417
1418

1419
1420
1421

HEC-1 INPUT PAGE 34
IDueeeeeeelececreaZoneeneeBuenenceadionnsensSaneonesbuocanseelorncseaBaosracsTerensald
RK  §2174
RM RUNOFF FROM SUBBASIN §2174
BA  .036
LS 78
UK 400  .0057  .200 100
RE 1100 .0107 . .050 TRAP ' 2 4
KK C2175
RM COMBINE S2174 AND R2173
HC 2
KK R2176
KM ROUTE .C2175 TO STR. 25 AND 26 (C2181)

RK 2000 .0104  .050 TRAP 2 4 YES
KK D2171 -
KM FLOWS FROM D2171 RETURNED TO SYSTEM
DR D2171
RK  R2177
RM ROUTE D2171 TO STR. 25 AND 26 (C2181)
RE 3000 .0104  .050 TRAP 2 4 YES
RK  $2180
RM RUNOFF FROM SUBBASIN 52180
BA  .067
LS 82
UK 500 .0057  .200 100
RE 2500 .0104  ,050 TRAP 2 4
KK  C2181
RM COMBINE FLOWS FROM S2180, R2177, R2176, S2170, AND R2169
HC 5
KK R2183
R ROUTE FLOWS FROM STR. 25 AND 26 (C2181) TO OVERCHUTE #7 (C2189) THROUGH
RM 52188
RK 4400 .0104  .040 TRAP 2 4 YES
KK  S2184
KM RUNOFF FROM SUBBASIN S2184
BA .10
1S 87
UR 600 .0047  ,200 160
RK 3400 .0104  .050 TRAP 2 4
KK  R2185
RN ROUTE FLOWS FROM STR. 24 (S2184) TO OVERCHUTE #7 (C2189) THROUGH S2188
RE 2600 .0104  .040 _ TRAP 2 4 YES
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LINE

1422
1423
1424
1425
1426
1427

1428
1429
1430

1431
1432
1433
1434
1435

1436
1437
1438
1439

1440
1441
1442
1443
1444

1445
1446
1447
1448
1449
1450

1451
1452
1453
1454
1455

1456
1457
1458
1459
1460
1461

1462
1463
1464
1465
1466
1467

HEC-1 INPUT

1 SORURS TR SUPTTUUR: SOTRUTRY TUOT IOUUUPY JOUURROE SEUUSURY SUPREE SURRRE T

BR3RAR BRHA RALPER

REER

KK
RM

RALPBER BREER HSLEEHA

RRREBA

$2188
RUNOFF FROM SUBBASIN S2188
.073
78
400  .0057 .200 100
4000  .0104 .040 TRAP 2 4
€2189
COMBINE FLOWS FROM $2188, R2185, AND R2183
4
B2191
13<<<ROUTE HYDROGRAPH THROUGH BASIN AT CAP OVERCHUTE#7>>>
B2191 2
0 10 10000 -
0 1 1 -
R2193
13<<<ROUTE HYDROGRAPH THROUGH BASIN AT CAP OVERCHUTE #7 BY 3-60"
HALF FULL>>>
120 .0104 .015 TRAP 13 4.5 YES
DV2195
DIVERT 100% OF FLOWS S. ACROSS BROADWAY RD. TO R4231
D2195 '
] 100 200 300 350 400 450 500 550
] 100 200 300 350 400 450 500 550
$2196
RUNOFF PROM SUBBASIN $2196
.112
83
600 0.0047  0.200 100
3000 0.0104 0.050 TRAP 2 4
R2197
ROUTE FLOW FROM STR. 23 (S2196) TO CAP OVERCHUTE #6 (C2203) THROUGH
$2202 ;
2000 .0057 .050 ' TRAP 2 4 YES
ROUTE FLOW FROM STR. 23 (52196) TO CAP OVERCHUTE #6 (C2203) THROUGH
$2200
RUNOFF FROM SUBBASIN $2200
.054
90
400  .0057 .200 100
3600 .0104 .050 TRAP 2 4
R2201 )
ROUTE FLOWS FROM STR. 22 (S2200) TO CAP OVERCEUTE #6 (C2203) THROUGH
§2202 '
900 .00104 .050 TRAP 2 4 YES
900 .00104 .050 TRAP 2 4 YES
800 - .0104 .035 TRAP 20

600
600
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LINE

1468
1469
1470
1471
1472
1473
1474

1475
1476
1477

1478
1479
1480
1481
1482
1483

1484
1485
1486

1487
1488
1489
1490
1491
1492

1493
1494
1495

1496
1497
1498
1499
1500

1501
1502
1503

1504
1505
1506

1507
1508
1509

HEC-1 INPUT

IDeveveselavnenncZineeneadininncabosieneedecieneibocacene?inennee8Biicnnns9eans10

KK
KM
BA
Ls
UK
RK
RK

REH wWB82BRA BFEBEHA

RAWERRA

REH

=R A

§2202
RUNOFF FROM SUBBASIN 52202
014
93
400 .0057 <200 100
2000 ,0107 .050 TRAP 2
2400 .0107 .035 TRAP 20 3
C2203
COMBINE S2202, R2201, AND R2197 AT CAP OVERCHUTE #6 (C2203)
4
B2205
13 <<<ROUTE HYDROGRAPH THROUGH BASIN AT CAP OVERCHUTE #6>>>
1 ELEV 62 -
0 5.51 27.55 75.76 148.76 -
0 84 276 525 705
62 64 66 68 76
R2207
13<<<ROUTE HYDROGRAPH THROUGH CAP OVERCHUTE #6 BY 3-60" RCP>>>
120 0.0107 0.015 TRAP 13 4.5 YES
§2210
RUNOFF FROM SUBBASIN S2210
0.075
79
500 .0057 0.2 100
2000 0.0104 0.050 TRAP 2 4
C2211
COMBINE 52210 AND R2207
2
DV2213
DIVERT 100 PERCENT S. ACROSS BROADWAY RD. TO R4233
D2213
0 100 200 300 400 500 600 700
0 100" 200 300 400 500 600 700
D1201 .
FLOWS FROM D1201 RETURNED TO SYSTEM
D1201
R2215
ROUTE D1201 TO CAP OVERCHUTE #5 AND STR 21 (C2221)
4000 0.0104 0.040 TRAP 2 4 YES
D1191
FLOWS FROM D1191 RETU?NED TO SYSTEM
D1191
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LINE

1510
1511
1512

1513
1514
1515

1516
1517
1518

1519
1520
1521
1522
1523
1524

1525
1526
1527

1528
1529
1530
1531
1532

1533
1534
1535

1536
1537
1538
1539
1540
1541

1542
1543
1544

1545
1546
1547
1548
1549
1550

HEC-1 INPUT

B e . - Ty SIS DRI - S 1

RK  R2217

KM ROUTE D1191 TO CAP OVERCHUTE #4 (C2221)

RK 2800 0.0114 0.040 TRAP 2 8 YES

KK D1187

RM FLOWS FROM D1187 RETURNED TO SYSTEM

DR D1187

KK R2219

KM ROUTE D1187 TO CAP OVERCHUTE #4 (C2221)

RK 2400 0.0115 0.040 TRAP 2 4 YES

KK 82220

KM RUNOFF FROM SUBBASIN S2220

BA 0.165 -~

Ls 80 -
UK 400  .0047 0.200 100

RK 3600 0.0104 0.040 TRAP 2 4

KK  C2221

KM COMBINE 82220, R2219, R2217, AND R2215 AT OVERCHUTE #4 AND #5 (C2221)
HC 4

RK  B2223

KM 13<<<ROUTE HYDROGRAPH THROUGH BASIN AT OVERCHUTE #4 AND 5 >>>

DT  B2223 2

D1 0 10 10000

DQ 0 1 1

KK R2225

RM 13<<<ROUTE HYDROGRAPH THROUGH CAP OVERCHUTES #4 AND #5 BY 6-68">>>
RK 120 0.0104 0.015 TRAP 26 5.82 YES

KK Dv2227

KM DIVERT 50% THROUGH $2234, THE REST THROUGH STR. 21 AT CRISMON AND
KM APACHE TRL. (R2235)

DT  D2227

|28 0 100 200 300 400 500 600 700 800 900
DQ 0 50 100 150 200 250 300 350 400 450
KK R2231

KM ROUTE DV2227 THROUGH S2234

RK 4000 0.0102 0.35 TRAP 5 2 YES

KK 82234

KM RUNOFF FROM SUBBASIN 52234

BA 0.15

LS 86

UK 300 .0076 0.2 100

RK 4000 0.0114 0.035 A TRAP 5 2
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LINE

1551
1552
1553

1554
1555
1556
1557

1558
1559
1560

1561
1562
1563

1564
1565
1566
1567
1568
1569

1570
1571
1572
1573

1574
1575
1576
1577
1578
1579

1580
1581
1582
1583

1584
1585
1586
1587
1588
1589
1590

HEC-1 INPUT PAGE 38

1 e Y RS Y - F Y TR : TR p SRR

RALPEAR RRBA REUPER REW BEHd HAEZHA 284

RREA

RRAEPBEHA

D2227
FLOWS FROM D2227 RETURNED TO SYSTEM
D2227

R2235
ROUTE D2227 FROM CAP OVERCHUTE #4 TO STR 20 AND THEN
TO THE C2237 THROUGH SUBBASIN S2234

4000 0.0104 0.035 TRAP 5 2 YES
C2237
COMBINE FLOWS FROM R2235, §2234, AND R2231
3
R2239
ROUTE C2237 TO C2249 THROUGH 52248 -
2700 0.0114 0.035 TRAP 5 2 YES )
$2240
RUNOFF FROM SUBBASIN S2240
0.0775
83
200 .0076 0.2 100
3000 .0i14 0.050 TRAP 5 2
R2241
ROUTE FROM STR 19 (S2240) TO C2249 THROUGH S2248
2000 0.0075 0.050 TRAP 20 0 YES
2700 0.0114 0.035 TRAP 5 2 YE