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CHAPTER 1

INTRODUCTION

OBJECTIVE

This Report on the Upper East Fork Area Drainage Master
Study has been prepared for the Flood Control District of
Maricopa County, the City of Phoenix and the Maricopa County
Highway Department to achieve the following objectives:

1. To document the status of existing runoff and
flooding conditions in the study area.

2. To identify and evaluate alternatives for providing
100-year flood protection throughout the study area.

3. To identify improvements needed to implement the
recommended alternative.

4, To develop cost estimates and preliminary
engineering design data for the proposed flood
protection plan.

STUDY AREA

The study area is shown on Figure 1.1. It includes
approximately 16 square miles, encompassing the watershed of
the Upper East Fork of Cave Creek.

The area is bounded on the north by the Granite Reef
Aqueduct of the Central Arizona Project. A sizeable
retention area prevents runoff from entering the study area
from the north.

The east and southeast edge of the study area is the Cave
Creek — Indian Bend Wash divide. The study area is bounded
by Lookout Mountain to the south and by Cave Creek to the
west.

STUDY GUIDELINES

Under the terms of NBS/Lowry's agreement with the Flood

Control District of Maricopa County, this study has been
completed using the following guidelines:

1. Runoff modelling has been performed using the Soil
Conservation Service TR-20 model.
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2. Subdrainage area boundaries have been selected to
correlate with those boundaries used in the "North
Central Area Master Storm Drainage Study (East Half)"
completed in 1981 for the City of Phoenix.

3. Calibration and flowpath routing of the TR-20 model
has been based on a 100-year flood. Runoff computations
for 10-year, 50-year and 500-year floods have been
extrapolated using the flowpaths identified for a 100-
year flood.

LAND USE

Development within the study area 1is proceeding very
rapidly. The majority of the area is zoned residential.
Commercial development is occurring along major
thoroughfares such as Bell Road and Cave Creek Road.
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CHAPTER 2

ENGINEERING AND PLANNING CRITERIA

DRAINAGE AREA CHARACTERISTICS

Subdrainage Areas

The Study area has been divided into 144 subdrainage areas
shown on Plate 2.1 (not included in this draft). These
subdrainage areas range in size from 0.025 to .35 square

miles.

Characteristic data describing each subdrainage area is
detailed in Table 2.1.

Land Use and Zoning

Table 2.2 summarizes existing land use in the study area.
Future land use is summarized in Table 2.3.

Existing land use patterns used in this study are based on
an aerial photograph of the study area taken in November,
1985. Future land use patterns are based on current zoning
information obtained from the City of Phoenix and County of
Maricopa.

Soils

Soils in the drainage area are classified by the Soil
Conservation Service as being Type D in the higher
elevations. Type B soils are prominent in the lower alluvial
floodplains.

Curve Numbers

The SCS TR-20 hydrologic procedure combines the soil type,
land use, and type of cover into a hydrologic soil cover
complex or "curve number". In an urban area, the predominant
factor in determining runoff is the percentage of impervious
surfaces. The impervious area percentage varies with zoning
and type of development. Curve numbers have been developed
by the City of Phoenix for a number of zoning and soil
classifications.

Composite curve numbers for each subdrainage area have been
developed for both existing and future conditions using the
weighted average method considering the various combinations
of land use and soil types therein.
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Table 2.4 shows the curve numbers for each zoning and soil
type used to develop weighted average curve numbers for each
subdrainage area.

A minimum curve number of 95 was used in areas having slopes
in excess of 10%.

On-Site Detention

Where on-site detention is enforceable for future commercial

and industrial developments, a curve number of 77 has been
used. The low curve number allows for the regulatory intent

that runoff will not be increased above preexisting
conditions by these developments.

Time of Concentration

Time of concentration is defined by SCS as the time it takes
for runoff to travel from the hydraulically most distant
point in a watershed to the watershed outlet. The time of
concentration for each subdrainage area was based on a
sum of the overland flow time and the travel time in street
gutters.,

To estimate overland flow times for each subdrainage area

the Upland Method has been used. Velocities used in the
Upland method formula were taken from Figure 2.2.

The gutter flow travel time is defined as the time required
for water to flow to the concentration point of a
subdrainage area after it has reached the street. Gutter
flow times of concentration have been estimating using
figures contained in the "City of Phoenix Storm Drain Design
Manual".

In no case was a time of concentration of less than 10
minutes used for any subdrainage area. Use of times of
concentration less than 10 minutes results in TR-20 runoff
calculations that are very inaccurate.

HYDROLOGIC CRITERIA

Rainfall Depths

Table 2.5 presents rainfall depths used for the 10-year, 50-
year, 100-year and 500-year frequency storms.,

The 10-year, 50-year and 100-year depths have been used for
a number of previous studies in the Cave Creek watershed.
The 500-year depth has been extrapolated using Gumbel's
extreme value method in accordance with guidelines adopted
by the National Weather Service.
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VELOCITY IN FEET PER SECOND
Velocities for upland method of estimating Tg
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24-Hour Rainfall Distribution

Table 2.6 presents the 24-hour rainfall distribution used in
this study. This 24-hour distribution has the shape of an S-
curve that is steeper than the Type I and Type II curves
normally used by the Soil Conservation Service for TR-20
modelling. This S-curve has been used in numerous drainage
studies in the Phoenix area.

COMPUTER MODELING TECHNIQUES

TR-20 Runoff Modeling

Runoff has been modeled throughout the study area using the
Soil Conservation Service TR-20 model for the 1l0-year, 50-
year, 100-year and 500-year frequency storms.

The TR-20 program can compute surface runoff for any
synthetic or natural rainstorm. It takes into account
conditions affecting runocff such as sizes of drainage areas,
rainfall intensity vs., time, time of concentration, soil
permeability, channel flow characteristics and storage
volumes. .

From this input data, hydrographs are developed for all
drainage areas at collection points. Using these
hydrographs, flows are then routed through a drainage system
and combined with other hydrographs to develop composite
hydrographs. The peak discharges are then tabulated in
summary tables. The SCS method of estimating direct runoff
from storm rainfall is based on methods developed by SCS
hydrologists at their small watershed research sites
scattered throughout the United States.

The most recent version of the TR-20 model has been used in
this study.

The updated version differs from previous versions in that
the convex routing procedure is no longer used and has been
replaced by the Att-Kin (Attenuated Kinematic) routing
procedure, Use of the Att-Kin procedure requires assumptions
regarding channel cross sections for modeling purposes.
Figure 2.3 shows typical cross sections used to develop the
Att-Kin coefficients ("X" and "m"). Nomographs that can be
used to solve for the Att-Kin coefficients given the channel
geometry are presented on Figures 2.4 and 2.5.

Two-Dimensional Finite Element Diffusion Model

The TR-20 model has been developed to model channelized
flow. Much of the Upper East Fork Cave Creek study area
consists of alluvial fan topography. Runoff over alluvial
fan terrain is not always channelized. To account for this,
the TR-20 model was supplemented by using a two-dimensional
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finite element diffusion model developed by Dr. Gary Guymon
of the University of California, Irvine. The finite element
model can be used to identify runoff paths over an alluvial
fan. Runoff paths identified by the finite element model
were then used as input into the TR-20 model.

In the finite element model, each 660 FT. square element in
a floodplain grid is modeled as a separate diffusion
equation. Diffusion equations are developed for each element
by considering the complete hydraulic equation for two-
dimensional flow within each element, and assuming inertial
terms are negligible. Solving the mathematics then requires
the solution of as many simultaneous equations as the sum of
the number of grid squares and the number of grid
boundaries, and repeating this process for each 0.001-hour
time increment. A small simulation time step is required
because an explicit method is used to solve the dynamic
equations of fluid motion.

Input to the finite element diffusion model 1included
elevations for the center of each grid cell, a Manning's
roughness coefficient (n) of 0.035 estimated for this study
area, hydrographs to simulate runoff entering the finite
element grid at various locations, and a hyetograph to
simulate rainfall over the grid during the simulation.

An average Manning's n of 0.035 has been used to simulate
all overland flow for a 100-year storm in the finite
element diffusion model. This value was arrived at after
consulting with Dr. Gary Guymon the developer of the model
during a visit by Dr. Guymon to the site. The 0.035
Manning's"n" considers the effects of all impediments to
overland flow in a typical 660 square-foot cell within the
model. This approximation was felt to be sufficiently
accurate since the purpose of the diffusion model was solely
to determine the path of overland flow as opposed to its
magnitude, depth or velocity.

HEC-2 Modeling of Open Channels

Water surface profiles along all proposed open channels have

been modeled using the United States Corps of Engineers HEC-
2 program.

HYDRAULIC DESIGN CRITERIA

Channels have been designed to flow with 2 feet of
freeboard. For maintenance purposes, all open channels have
been designed to have a minimum bottom width of 8 feet.
Manning's "n" values have been assigned as- follows:




Type of:-Channel Manning's "n"

Earth lined channels 020
Concrete lined channels .015

Pipes have been designed to flow in open channel flow with a
Manning's "n" of 0.012.

COST ESTIMATING

Table 2.7 (not included in this draft) summarizes estimated
construction costs used in preparing this study.

Operation and maintenance costs are summarized in Table 2.8
(not included in this draft). Life cycle costs have been
capitalized over a 40-year life using an 8% discount rate.




CHAPTER 3

EXISTING CONDITIONS

SUMMARY

This chapter summarizes results obtained using the two-

dimensional finite element diffusion model and the TR-20
model of existing conditions. The results of the model are
then compared with the results of other studies.

AREAS OF FLOODING

The two-dimensional finite element diffusion model has been
used to identify runoff patterns for a 100 year flood.
Results are summarized on Plate 3.1 (not included in this
draft).

Of particular interest is the alluvial fan pattern observed
in the area along the East fork south of Grover Street. Two
noticeable breakout locations are observed. One breakout
occurs along 21lst Street to the south of the identified
channel. A second divergence occurs at Bell Road near 18th
Street where flow appears to split to the west and to the
southwest.

Results of the finite element diffusion model have been used
to determine runoff patterns input into the TR-20 model.

RUNOFF QUANTITIES

Plate 3.2 (not included in this draft) summarizes runoff
quantities computed using the TR-20 model for the 100-year
storm. Reaches having runoff flows exceeding 1000 cfs in the
model are also identified on this figure.

COMPARISON WITH PREVIOUS STUDIES

Flows computed for the Upper East Fork of Cave Creek at the
Confluence of Cave Creek and the East Fork of Cave Creek
compare with previous studies as follows:




Study 100-yr Runoff

Upper East Fork ADMS 9606 cfs
(This Study)

FEMA Flood Insurance Study 9000 cfs
(Corp of Engineers)

Greenway Road Location Study 9500 cfs

(Dibble & Associates)

At other locations, larger discrepancies have occurred.
These differences result from a.) differences in drainage
area boundaries assigned to the various subwatersheds b.)
differences in curve numbers c.) differences in routing.

FEMA Flood Insurance Study

Flows assigned to the Upper East Fork of Cave Creek north of
Bell Road are greater in the FEMA Study than were computed
for existing conditions in this study. The difference is
accounted for by the fact that subdrainage areas to the east
of the Upper East Fork were assumed by FEMA to contribute to
the Upper East Fork runoff. These areas have been routed

in this study through a separate sub drainage area.

Greenway Road Location Study

Flows computed in this study for existing conditions exceed
design flows used in the Greenway Road Location Study in the
areas east of 7th Street.

Runoff quantities compare favorably with design criteria
used in the Greenway Road Location Study to the west of 7th
Street.



CHAPTER 4

ALTERNATIVE ANALYSIS

INTRODUCTION

The analysis of alternative drainage plans in an alluvial
fan is a complex process. When nature is allowed to "decide"
the preferred drainageways in alluvial terrain, the result
is typically a complex network of braided flowpaths in which
new "alternative" networks frequently appear after major
storm events. Typically, manmade flood control improvements
will match the preestablished natural channels. Where
channels are undefined, or vary with time or storm
intensity, the identification of optimum locations for £flood
control improvements can prove to be very difficult.

The complexity of master planning in alluvial fan terrain
may be said to result from the many choices or "degrees of

freedom" available to the planner. A summary of these master
planning "degrees of freedom" follows.

DEGREES OF FREEDOM IN FLOODPLAIN MASTER PLANNING

Alignment of Conveyance Facilities

The topography of the Upper East Fork Cave Creek Watershed

allows choices in whether major conveyance improvements are
to run from north to south, from east to west, from

northeast to southwest or in different directions 1in
different subdrainage areas.

A constraint on this degree of freedom is that portions of

the Greenway Channel and Upper East Fork alignments are well
defined. Where channels are well established, these channels

must be incorporated into the master plan..

Avoidance of major development areas will also serve as a
constraint limiting the options available for planning in
some areas.

Interval of Conveyance Facilities

Another choice involves the interval or spacing of the major
conveyance works. Conceivably, these improvements could be
planned at 1/2-mile, l-mile, 1-1/2-mile, or even 2-mile
intervals. This choice involves a tradeoff. Increasing the
interval also 1increases the size requirements of
improvements and visibility of those facilities constructed.



Type of Conveyance Facilities

Once alignments for conveyance facilities are identified,
the type of conveyance facility remains as another degree of
freedom. Choices available include conventional alternatives
such as buried pipelines, buried box culverts, streets with
inverted crowns, concrete-lined open channels, rock-lined
open channels, earth-lined open channels, and grass-1lined
open channels. Another choice would be a joint-use
alternative such as the Indian Bend Wash linear park
drainageway in Scottsdale.

Reliance on Detention vs. Conveyance

Retarding the rate of flow through detention basins and drop
structures will result in lower peak discharges. This allows
conveyance facilities to be downsized. The degree to which
detention works are incorporated into a master plan is
another degree of freedom open to the planner.

A constraint on this degree of freedom is that the integrity
of the outflow hydrograph from the Upper East Fork Watershed
must be preserved or improved to prevent overloading the
Arizona Canal Diversion Channel downstream. This constraint
requires that detention be used to a large degree to offset
increases in runoff due to development.

The use of detention will also make it possible to keep many
conveyance facilities underground. The disadvantages of open
channels in residential areas make the use of detention
areas very desireable.

Reliance on Nonstructural Solutions

In addition to conveyance and detention, one floodplain
management alternative is to purchase right-of-way, remove
existing buildings and/or prevent construction of new
facilities within the 100-year floodplain. Viable
nonstructural solutions include relocation of mobile home
parks, purchase and removal of scattered homesites, and
rezoning or adding zoning stipulations on existing
properties.

Acceptance of Risk

Another choice open to the planner is the return period or
degree of risk acceptable within a planning area. One can
design improvements to carry a l0-year storm, a 50-year
storm, a 100-year storm, and even a 500-year storm.
Generally as the acceptable return period increases, the
cost of improvements also increases. At some point risk must
be accepted when it becomes too expensive to eliminate it.




SCREENING OF ALTERNATIVES

Using the various degrees of freedom listed above, it would
be possible to generate a vast number of reasonable
alternatives for floodplain management in the Upper East
Fork Cave Creek Watershed. This study focuses on four
alternatives.

To screen the many possible alternatives down to the four
selected, several choices were made at the onset of the
alternative evaluation process. These choices were as
follows.

1. Alignments of conveyance facilities have been selected
to optimize the use of existing drainage improvements,
vacant detention sites, and open alignment corridors.
Feasibility of alignment corridors has been evaluated
using aerial photographs along with extensive field
reconnaissance.

Intervals of conveyance facilities have been
established at 1/2 mile wherever feasible and
compatible with existing conditions.

The types of conveyance facilities have been selected
to minimize visibility the public, as well as to
minimize life-cycle costs. Measures taken to this end
include:

a. The use of buried pipelines to carry flows up to a
maximum practical limit of approximately 500 cfs
depending on available slopes (Street conveyance
has been used to supplement pipeline conveyance in
several instances.)

The use of buried box culverts to carry flows too
large for economic pipeline sizes up to a maximum
practical 1limit of approximately 1000 cfs
depending on available slopes.

For flows in excess of 1000 cfs, it is not
considered feasible to bury conveyance facilities.
Open channels are needed to carry flows this
large.

Reliance on detention has been heavily emphasized due
to concerns about the effects of future areawide
development on the integrity of the watershed outflow
hydrograph. Any increase in the outflow hydrograph can
result in overloading the Arizona Canal Diversion
Channel downstream. '

Alternatives have been sized and developed for a 100-
year return period.




DESCRIPTION OF ALTERNATIVES

The above screening procedure was used to formulate four
alternative drainage plans. These alternatives are described
below.

Alternative 1 - Non-Structural Alternative

This alternative emphasizes the use of right-of-way
purchases and regulatory measures for area-wide floodplain
management. It minimizes reliance on immediate capital
expenditures and widespread capital improvements. Under this
alternative, drainage would be permitted to continue to
follow its existing course during storm events. Carefully
planned right-of-way acquisition and zoning would be used to
reduce risk within the path of expected floods.

Although this alternative is attractive from the standpoint
of limiting costs in the immediate future, the issue of
institutional feasibility must be assessed prior to its
implementation. Historically, efforts to control or prevent
construction in flood areas in the Upper East Fork watershed
have not been fully successful. The feasibility of extensive
property acquisition is also doubtful both for economic and
institutional reasons.

Alternative - 2 Improvement of Designated FEMA Floodway

The Federal Emergency Management Agency (FEMA) has
designated a floodway routing for the Upper East Fork of
Cave Creek shown on Figure 4.1. Under this alternative,
improvements would be made along the FEMA alignment and its
tributaries as shown on Figure 4.2.

A field inspection of the FEMA floodway has shown that
extensive regrading and construction has occurred along
sections of this alignment. Figure 4.2 shows the 1locations
of encroachments observed during field inspection.
Construction of conveyance facilities in these locations
would be expensive, and would noticeably disrupt existing
neighborhoods along the alignment.

Alternative 3 - Underground Structure Alternative

Figure-4.3 shows the proposed alignments for Alternative 3.
This alternative uses conventional methods of conveyance.
Box structures and pipelines are used wherever possible to
avoid permanent disruption of existing neighborhoods. A
number of detention basins are included in this alternative
to ensure that peak flows are kept within ranges that can be
conveyed using underground conduits.

Alignment corridors along Bell Road and 20th Street have
been selected for large conveyance facilities.
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In the case of Bell Road, these facilities would be buried.
Extensive reconstruction of Bell Road is now planned by the
Maricopa County Highway Department. It is proposed that box
conduits and pipelines be installed in conjunction with this
roadway construction to minimize disruption of traffic
during construction.

A field inspection of the 20th Street alignment revealed
that there is adequate room on the east side of 20th Street
to construct a large open channel with minimal disruption of
traffic and existing improvements.

The channel in 20th Street would divert flow from the
existing FEMA alignment of the Upper East Fork of Cave Creek
which now contains encroachments identified on Figure 4.2.

Alternative 4 - Greenbelt Alternative

Figure 4.4 shows the proposed alignment concepts for
Alternative 4. The alignments in Alternative 4 are identical
to those in Alternative 3. However these two alternatives
differ in the aesthetic treatment of open channel areas.

Alternative 4 has been developed using a linear park concept
similar to that used in the development of the Indian Bend
Wash project in Scottsdale. Conceivably, a system of
bikepaths, nature trails, exercise courses and picnic
facilities could be developed in a joint use project serving
both recreation and flood control needs of the local
community.

Implementation of Alternative 4 would require the
cooperation and cofunding of the Parks Department of the
City of Phoenix. In addition to costing more for initial
construction, this alternative would commit the City Parks
department to maintaining the dedicated park areas. While
having many benefits to the public, this alternative cannot
be undertaken without a commitment of the Parks Department
to undertake the project with the County Flood Control
District.

EVALUATION OF ALTERNATIVES

Evaluation Criteria

To objectively evaluate each alternative in light of its
strengths and weaknesses, the following eight evaluation
criteria have been used.

Constructability: A field reconnaissance was conducted
for each alternative to determine and rate the
difficulty of construction and its effect on adjoining
neighborhoods and commercial traffic.
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Constructability: A field reconnaissance was conducted
for each alternative to determine and rate the
difficulty of construction and its effect on adjoining
neighborhoods and commercial traffic.

First Cost: Alternatives were ranked according to their
first cost.

Annual Cost: Alternatives were ranked according to
their annual cost of operation, maintenance, risk
premiums and other recurring annual costs.

Compatability with Existing Structures: Alternatives
were rated according to their compatability with
existing flood control structures both within the study
area and downstream.

Aesthetics: Alternatives were rated according to their
expected visual impact.

Safety: This category addressed any potential risk to
the public due to construction, accidental injury after
construction, or potential injury or drowning during
flood events.

Effect on Neighborhoods: Open Channels can effect
neighborhoods much the same as freeways or other large
public improvements. A fenced channel splits a
neighborhood in two. Some alternatives involve
relocation or removal of homes.

Institutional Feasibility: Implementation of any master
plan requires cooperation among many agencies. Further,
nonstructural elements of a plan must be enforceable to
succeed. Alternatives were rated on the relative ease
of implementing each alternative within existing
institutional frameworks.

Results

The Engineer has rated the four alternatives giving equal
weight to each of the above eight criteria. Based on the
Engineer's evaluation, the above alternatives were ranked as
follows in decreasing order of preference.

Alternative Underground Structure Alternative
Alternative Greenbelt Alternative

Alternative Improvement of Designated FEMA Floodway
Alternative - Non-Structural Alternative

Alternative 3, the Underground Structure Alternative, is the
Engineer's recommended alternative.




Alternative 4, the Greenbelt Alternative was ranked a close
second. This alternative would have been the preferred
alternative had the Engineers been assured of a viable
commitment by the City of Phoenix Parks Department to take
over such a project after construction.

RECOMMENDED ALTERNATIVE

Plate 4.1 shows the recommended alternative, including sizes
and design flows for all conveyance and detention
facilities.

Using the TR-20 watershed model, hydrographs have been
developed and peak flows computed for each reach of the
recommended alternative. The peak flows have then been used
to size the various pipelines, box culverts and open
channels that comprise this alternative.

Computations used to develop the recommended alternative are
included in the appendix to this report. These computations
include:

TR-20 Computations of peak design flows.

Hydraulic Grade Line computations for all closed
conduits (not includs«d in this draft),

HEC-2 Water Surface Profiles for all open channels
(not included in this draft).

Detailed development of the various components of the
recommended Area Drainage Master Plan 1is addressed in
Chapter 5.

IMPACT ON DOWNSTREAM STRUCTURES

A key consideration in the development of an Area Drainage
Master Plan for the Upper East Fork Cave Creek watershed is
that the projected peak watershed outflow into Cave Creek
must not exceed the current peak outflow. As development
proceeds, the total volume of runoff into Cave Creek will
increase as the percentage of impervious surface in the
study area grows. This cannot be avoided. Sufficient
detention has been built into the recommended alternative to
ensure that the peak runoff at buildout will be less than it
is now. Figure 4.5 shows a comparison of the existing
condition watershed outflow hydrograph and that which would
be expected following implementation of the proposed Master
Plan.
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CAVE CREEK — ADMS HYDROLOGY SUMMARY
WITH FROPOSED IMPROVEMENTS PAGE 4
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TR20 XEQ 11-14-26& 15:57 CAVE CREEK — ADMEZ HYDROLOGY JOB 1 SUMMARY
REV PC 09/33(.2) WITH FROPOSED IMFROVEMENTS PAGE 10

SUMMARY TAELE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER FERFORMED
(A STARCE) AFTER THE FEAK DISCHARGE TIME AND RATE (CF3) VALUES INDICATES A FLAT TOF HYDROGRAFH
A QUESTION MARK(?) INDICATES A HYDROGRAFH WITH FEAK AS LAST POINT.)

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION FEAK DISCHARGE
STRUCTURE CONTROL ~ DRAINAGE TAELE MOIST TIME & ————— L —
ID DPERATION AREA 4 COND INCREM BEGIN AMOUNT  DURATION  AMOUNT ELEVATION  TIME RATE RATE
(SQ MID) (HR?  (HR) (IND (HR? CIND (FT) (HR) (CFS) (CSM) )
ALTERNATE ___1___STORM____1
XSECTION 134  ADDHYD 1.07 1 2 .08 .0 4.04 24.00 2.51 — 12.49 703,24 654.2
XSECTION 125 RUNOFF 12 1 2 .03 .0 4.04 24.00 2.32 e 2.45 164 .16 1403 .1
XSECTION 124  ADDHYD 1.19 1 z .08 0 4.04 24.00 2.49 = 12.47 £64. 80 725.5
XSECTION 124 REACH 1.19 | 2 .02 .0 4.04 24.00 2.49 — 2.47 864 .80 725.5
XSECTION 124  RUNOFF 22 1 2 .08 0 4.04 24.00 2.40 e 2.46 303,53 1326.0
)
XSECTION 124  ADDHYD 1.41 1 2 .03 0 4.04 24.00 2.43 s 2.47 116311 .9
XSECTION 124 REACH 2.08 1 2 .08 .0 4.04 24.00 2.14 — 12 .68 155251 .2
XSECTION 124 ADDHYD 4.49 1 2 .03 0 4.04 24.00 2.25 —— 2.56 2305.43 .5 )
ECTION 103 RUNCFF .08 1 2 .08 .0 4.04 24.00 2.40 e 2.4 112.17 .3
XSECTION 124 ADDHYD 4.57 1 2 .03 0 4.04 24.00 2.25 s 2.55 2411.70 5 )
XSECTION 104 REACH 4.57 1 2 .08 .0 4.04 24.00 2.25 —— 12.55 527 .6
XSECTION 104  ADDHYD 3.14 1 2 .03 0 4.04 24.00 2.24 — 12.53 455 .3
XSECTION 107 REACH 9.14 1 2 .08 N¢ 4.04 24.00 2.24 141914 12.58 4£5 & )
XSECTION 107 RUNOFF .06 1 2 .08 0 4.04 24.00 2.22 ——= 2.52 1241.7
XSECTION 107  ADDHYD 9.20 1 2 0% 0 4.04 24.00 2.24 1419 1€ 2.52 470.5
)
XSECTION 123  RUNDFF .2 1 2 0 4.04 24.00 3.45 -- 12.44 259.53 .9
XSECTION 107  ADDHYD 9.41 1 2 N¢ 4.04 24.00 2.27 1419, 23 2.56 4641 €7 )
ASECTION 102 REACH 9.41 1 2 0 4.04 24.00 2.27 -— 2.56 4641 7 0
XSECTION 106  RUNOFF .0f 1 2 .0 4.04 24.00 1.98 — 12.52 66.28 .0
XSECTION 102 REACH .06 1 2 0 4.04 24.00 1.93 -— 12.70 £4.54 A
XSECTION RUNCFF .03 1 54 og 0 4.04 24 .00 2. - 12.47 32.45 1
XSECTION ADDHYD .09 1 2 03 0 4.04 24.00 2 -— 12.55 31.42 .9
ECTION RUNCIFF .0 1 2 02 0 4.04 24.00 2 — 2. 47 86.13 2
XSECTION ADDHYD 15 1 2 02 0 4.04 24.00 2. — 12.51 175.11 7
XSECTION ADDHYD 9.57 1 2 02 0 4.04 24.00 2.27 — 12.56 4214 .76 5OZ .2
XSECTION 110 REACH 9.57 1 2 0 4.04 24.00 2.27 -— 12.56 4314 .
XSECTION 110  RUNCFF .07 1 2 .0 4.04 24 .00 1.90 -— 12.88 74.
XSECTION 110 ADDHYD .64 1 2 .0 4.04 24.00 2.27 =i 12.56 4833 . )
XSECTION 122  RUNOFF .28 1 2 .0 4.04 24.00 2.48 — 12.47 497
XSECTION 110 ADDHYD 9.99 1 Z 0 4.04 24.00 2.28 e 12.55 5365 .
XSECTION 111  REACH 9.99 1 2 .0 4.04 24 .00 2.28 S 12.55
XSECTION 111  RUNOFF .07 1 2 0 4.04 24.00 1 - 12.59
ECTION 111 ADDHYD 10. 08 1 2 .0 4.04 24.00 2 ——— 12.55 s}
XSECTION 112 REACH 10.08 1 2 0 4.04 24.00 2 —— 12.64
XSECTION 112 RUNOFF 0O 1 2 0 4.04 24.00 1 —= 2.55 ;
1 2 LOR 0 2. 27 = 12 . F4

XSECTIiN 112 ADDHYD 1012 I.OA 24 .00




TRZO XEQ 11-14

CAVE CREEK - ADMZ HYDROLOGY JOE 1 SUMMARY
REV PC 03

WITH FROPOSED IMPROVEMENTS / PAGE 11

SUMMARY TAELE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER FERFORMED
( (A STAR(E) AFTER THE PEAK DISCHARGE TIME AND RATE (CF3) VALUES INDICATES A FLAT TOFP HYDROGRAFH )
A QUESTION MARE(?) INDICATES A HYDROGRAFH WITH FEAK AS LAST FOINT.)

¢ SECTION/ STANDARD RAIN ANTEC HMAIN FRECIPITATIDON PEAE. DISCHARGE 9
STRUCTURE CONTROL DRAINAGE TAELE MOIST TIME e RUNOFF = = =
D DPERATINON AREA # COND INCREM BEGIN AMOUNT DURATIDN AMOUNT ELEVATION TIME RATE RATE
( (2Q MI) (HR) (HR) (IN) (HR? (IND (FT) (HR) (CFS) (CEMD
( ALIEENATE ___1___STORM_ ___1 )
XSECTION 121  RUNOFF 2D i 2 .02 .0 4.04 24 .00 z.47 i 12.44 423 .70 ]
XZECTION 112  ADDHYD 10.37 1 2 .03 .0 4.04 24 .00 2.25 == 12.61 5612.14
( XSECTION 43  RUNOFF .09 1 2 .02 .0 4.04 24 .00 2.4 s 12 44 146 .94 )
SECTION 42 REACH .09 1 2 .03 .0 4 .04 24.00 2.44 i 12.70 140 .63
XSECTION 20 RUNOFF .0E i 2 .02 .0 4.04 24 .00 2.47 == 12 .44 110.00 )
( )
XSECTIODN 423 REACH .08 1 2 .03 0 4.04 24 .00 3.43 == 12.99 33.76 1402.5
2 ADDHYD .15 i Z2 .02 .0 4.04 24 .00 Z.44 ) 12.74 212.20 1452 &
( 43  RUNOFF 13 1 2 .03 .0 4.04 24 .00 Lo lR =t 12.59 142 .93 L1305 )
42 ADDHYD .28 i 2 .02 .0 4.04 24 .00 2.88 S 2.66 252 .80 1286 .5
56 REACH .23 i 2 .02 .0 4.04 24 .00 2.33 ey 12.79 346 .63 1260.7 ]
( )
XSECTION 5& RUNCOFF .06 i 2z .02 .0 4.04 24 .00 2.23 —— 12 . 4% 13191
XSECTION 55  ADDHYD .34 1 2 2 ) 4.04 24 .00 2.76 == 12.59 1144.7
( XSECTION 57 REACH .24 i 2 e .0 4. .04 24 .00 2.76 = 12 .52 1144 .7 )
XZECTION 57 RUNOFF .06 i 2 .03 .0 4.04 24 .00 223 nrsir R 12.46 1319 1
XSECTION 57 ADDHYD .40 i 2 e .0 4.04 24 .00 2.67 e 12 .55 Y1552
( i i
XSECTION 43 RUNOFF <05 1 2 .03 .0 4.04 24 .00 2.95 e 12.44 75.70 B
CTION 2 RUNCFF 19 1 2 .08 .0 4.04 24 .00 2.65 —— 12.55 249 7% &
( CTION 21  ADDHYD 24 1 2 03 .0 4.04 24 .00 2.71 ey 12.48 319.12 8, )
CTION 44 REACH .2 1 2 .08 .0 4.04 24 .00 2.71 ——= 12 .42 319.12 o2
CTION 47 RUNDFF 13 1 7 .03 .0 4.04 24 .00 2.23 — 12.43 161 .43 9
( )
XSECTION 46 REACH A3 i 2 .02 .0 4.04 24 00 Z 22 O 1z.58 160.02 Nz
XSECTION 45 RUNOFF i < 1 2 .03 .0 4.04 24 .00 e S 12 .47 162.41 .3
XSECTION 45 ADDHYD .25 i 2 QL .0 4.04 24 .00 2.22 e 12 .51 217 .51 .0
SECTION 46 ADDHYD .43 1 2 .03 .0 4.04 24 .00 2.45 === 12.43 £35.94 2.5
XSECTION 57 REACH 49 i 2 .og .0 4.04 24 .00 2.45 —— 12.49 £325.94 {3
( |
XSECTION 57 ADDHYD =3 1 2 0 4.04 24 .00 2.56 ——— 12.52 10393 .96 .0
i 53 REACH 29 1 2 .0 4.04 24 .00 2.56 i 12.52 1098 96 .0
45  RUNDFF 13 1 2 L0 4.04 24 .00 2.94 === 12.52 122.10 .3
59  REACH A2 1 2 .0 4.04 24 .00 2.932 == 12 .64 172 92 .9
53  ADDHYD 1.01 1 Z .0 4.04 24 .00 2.60 e 12.53 1271.29 .3
P XSECTION 59 RUNOFF D& i 2 .0 4.04 24 .00 Z. 12 4€ 13189
XSECTION 539 ADDHYD 1.07 i 2 .0 4.04 24 .00 2. 12.52 1259.3
& 59 RESVOR 1.07 i s .0 4.04 24 .00 Z = 12,058 500.2 &
- &5 REACH 1.07 1 2 0 4.04 24 .00 2 12.05 500.8
XSECTION &6 RUNOFF .0& i Z .0 4.04 24 .00 2 12 .52 1287 .7 ]
I’(EIECZTﬁ' | &5 ADDHYD 1.14 1 2 o3 0 24 .00 2.44 | 12.20 567 .63 l 493 .3
® o @ @ @ ® o ® L2




TRZ0 XEQ 11-14-2£ 15:57 CAVE CREEK - ADMS HYDROLOGY JOE 1 SUMMARY
REV PC 03/33(.2) WITH PROPDSED IMPROVEMENTS FAGE 12

SUMMARY TAELE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STARC¥) AFTER THE PEAK DISCHARGE TIME AND RATE (CF3) VALUES INDICATE: A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAFH WITH PEAK AS LAST POINT.

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATIDON PEAK DISCHARGE
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME RUNCFF e

ID OFERATION AREA # COND INCREM BEGIN AMOUNT  DURATION AMOUNT ELEVATION TIME
(5Q MI) (HR) (HR) CIND (HR) CIN? (FT) (HR? (CFS)
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TRZ0 XEQ 11-14-86& 15:57 CAVE CREEK - ADMS HYDROLOGY Jog 1 SUMMARY
REV PC 03/23(.2) WITH FROPOSED IMPROVEMENTS PAGE 13

SUMMARY TAELE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER FPERFORMED
(A STARCE) AFTER THE PEAK DISCHARGE TIME AND RATE (CF3) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAFH WITH PEAK AS LAST FOINT.)

SECTION/ STANDARD RAIN ANTEC MAIN FRECIPITATION PEAK. DISCHARGE
STRUCTURE CONTROL DRAINAGE TAELE MOIST TIME -—=  RUNOFF == =
ID DFERATION AREA # COND INCREM BEGIN AMOUNT  DURATION  AMOUNT ELEVATION TIME RATE
(5Q MID (HR) (HR) CIND (HR) (IN) (FT? (HR) (CFS)

BLTERNATE ___1___STORM ___1
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CAVE CREEK - ADMZ HYDROLOGY . CE SUMMARY
WITH FROPDZED IMPROVEMENTS PAGE 14

SUMMARY TAELE 1 - SELECTED‘RESULTT OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER FERFORMED
(A STARCE) AFTER THE PEAK DISCHARGE TIME AND RATE (CF3) VALUES INDICATES A FLAT TOP HYDROGRAFH
A QUESTION MARK(?) INDICATES A HYDROGRAFH WITH FEAK AS LAST FOINT.)

SECTION/ STANDARD RAIN ANTEC MAIN FRECIPITATIUN FEAK DISCHARGE
SZTRUCTURE CONTROL DRAINAGE TAELE MOIST TIME RUNOFF =
ID OFPERATION AREA # COND INCREM BEGIN AMOUNT DURATIDN AMOUNT ELEVATION TIME RATE
(SQ MID (HRY  (HR? CIND (HR? CIND (FT) (HR) (CFS)
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€ TRZ20 XEQ 11-14-86& 15:57 CAVE CREEEK — ADMZ HYDROLOGY
2)

JOB 1 SUMMARY
REV FC 03/23( .2 WITH FROPOSED IMPROVEMENTS

PAGE 15
SUMMARY TAELE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFCRMED
( (A STARC¥) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAFH WITH PEAK AS LAST FOINT.)
( SECTION/  STANDARD RAIN ANTEC MAIN PRECIPITATION _ PEAK DISCHARGE
STRUCTURE ~ CONTROL  DRAINAGE TABLE MOIST TIME & —- ——— RUNOFF e
ID OPERATION  AREA #  COND INCREM BEGIN  AMOUNT DURATION AMOUNT  ELEVATION  TIME RATE RATE
¢ (5Q MID (HR)  (HR) CIND (HR) CIND (FT) CHR? (CFS) (CEMD
( ALTERNATE ___1___STORM ___1 P)
XSECTION &1 REACH (a1 1 2 .08 0 4.04  24.00 2.13 - 12.73 320.37 £11.7
X: 61  RUNOFF 10 1 2 .03 .0 4.04  24.00 2.31 - 12.45 127.983 1352.3
( 4 £1  ADDHYD .51 1 2 .08 .0 4.04  24.00 2.16 — 12.57 421 .69 £28.5 )
X £2 REACH .51 1 2 .03 0 4.04  24.00 2.16 — 12.55 421 .22 227 .5
X& £2  RUNCFF 12 1 2 .08 0 4.04 24,00 z.21 - 12.72 127 .63 921 .8 _
( )
XSECTION 62  ADDHYD .54 1 2 03 0 4.04  24.00 2.17 - 12.66 546.53 355. 4
3
( )
)
(
O 9
L}
]




TRZO0 XEQ 11-14-26

15:57 CAVE CREEK - ADMZ HYDROLOGY Jog 1 SUMMARY
REV PC 03/33(.2)

WITH PROPDSED IMPROVEMENTS FPAGE 1£

SUMMARY TAELE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
(A STARCH) AFTER VOLUME ABOVE BASZECIN) INDICATES A HYDROGRAFH TRUNCATED AT A VALUE EXCEEDING BASE + 10% OF PEAK
A QUESTION MARK(7)> AFTER COEFF.(C) INDICATES FARAMETERS OUTSIDE ACCEFTAELE LIMITS, SEE PREVIOUS WARNINGS)

____________ HYDROGRAFH_INFORMATION .__ S ROUTING PARAMETERS __ = PEAK.
DUTFLDW+ VOLUME MAIN ITER- Q AND A FEAK S/Q ATT- TRAVEL_TIME
XSEC REACH __INELDW __DUTELDW INTERV.AREA PBASE- ABOVE TIME ATION _EQUATION_ _ LENGTH RATIO @PEAK KIN STOR- KINE-
ID LENGTH PEAK TIME 4 TIME FEAK TIME FLOW BASE INCR # COEFF PDOWER FACTOR 10/1 (k) CODEFF AGE MATIC
(FT) =) (HR) (CFS) (CFS)  (HR) (CFS) CIN) (HR) (X>. (M (KD Qi) (ZEC) (€)  (HR)Y (HR)
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TRZO XEQ 11-14-8£

5157 CAVE CREEK - ADMEZ HYDROLOGY JoB 1 SUMMARY
REV PC 03/82 )

WITH FROPDSED IMPROVEMENTS PAGE 17

SUMMARY TAELE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
(A STARCH) AFTER VOLUME ABDVE BAZECIN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING EASE + 10% DF PEAK
A QUESTION MARK(?) AFTER COEFF.(C) INDICATES FARAMETERS OQUTSIDE ACCEFTAELE LIMITS, SEE FREVIOUS WARNINGE)

____________ HYDROGRAEH INFORMATION ___ ROUTING PARAMETERS _ PEAK
DUTFLOW+ VOLUME MAIN ITER- Q AND A PEAK 5/Q ATT- IRAVEL_TIME
XSEC REACH __INELOQW __DUTELDW INTERV.AREA BASE- ABOVE TIME ATION _EQUATION _ LENGTH RATID @PEAK KIN STOR- KINE-
ID LENGTH PEAK TIME FPEAK TIME FEAK TIME FLOW BASE INCR # COEFF PDWER FACTOR 10/I1 (K) CDEFF AGE MATIC
(FT) (CFZ)  (HR? (CFZ)  (HR) (CFS)Y  (HR) (CF3) (IN) (HR) (X) (M2 (K#) Q) (SECY (G2 (HR)> (HR)

ALTERNATE ___1___STORM____1

: 1320 4c4  12.6 454 12.6 — i 0 2.54 .03 0 1.20 1.67 002 1.000 50 1.007 .00 .00
1 21 1205 29 V2.6 554 2.6 0 2.57 .03 1 .440 1.54 .034 .937 301 .65 .03 .08
1 £39 12.6 539 2:6 e R 0 2.55 .03 0 LBE0 167 .004  1.000 109 1.007 .00 .00
1 173 12.6 $737 %5126 1798 12 6 0 2.24 .03 0 1.15 1.48 001 1,000 73 1.007? .00 .00
12 87 12.86 53 13.0 108 12.7 0 2:8 .03 1 L0200 1.66 .339 737 1576 .17 ol .45
108 12.7 90 13.1 o T 0 2.47 .08 1 .020 1.66 192 332 1304 .2 .32 L33
1353 12.7 1253 27 1924 12.€ 0 2.24 .03 0 1.09 1.46 001 1.000 30 1.007 .00 .00
86 1206 43 12.4 242 12.9 0 2. 22 .03 1 .040 1 .66 1.120 .575 2935 .097 .24 .33
209 12.8 203 2.9 e == 0 1.97 .03 1 €£.00 1.25 .013 993 173 .917? .08 .05
452 12.9 452 2.9 637 12.9 0 2.06 .03 0 7.53 1.25 010 1.000 124 1.007 .00 .00
2 39 12.6 50 13.4 193 12.9 0 2.30 .03 1 .020 1.66 L9985 .E09 2725 .10 .40 .83
33 193 12.3 192 13.0 = == 0 2.2 .03 1 5.64 1.25 .023 .934 266 707 .03 .07
93 155 14.3 155 '14.5 271~ 12.6 0 1.70% .03 1 5.87 1.25 003 1.000 195 .857 .16 .05
93 137 12.5 186 12.6 == Fmease 0 2.39 .03 1 4.69 1.25 L0232 .992 163 947 .03 .05
92 457 12.8 457 12.6 £25 12 6 0 1.386% .03 0 1.27 1.67 .001  1.000 29 1.007 .00 .00
97 625 12.8 £25 12.6 12.6 0 1.91 .03 0 .890 1.67 001 1.000 123 1.007 .00 .00
95 133 12.3 129 12.0 12.6 0 2.55 .03 1 .200 1.54 033 .971 433 .49 .18 212
7 251 12.85 2ol 12.7 r——— 0 2.33, .03 1 4.19 1.2 .017 .992 18 327 .03 .05
22 1107 12.6 1107 12.6 12.6 0 2.04 .03 0 1.67 1.44 .001  1.000 45 1.007 . 0O .00
93 1236 12.6 1236 12.8 12.6 0 2.07 .03 0 1.67 1.44 .002  1.000 56 1.007 .00 .00
254 12.8 254 2.6 422 126 0 2.66 .03 0 3.25 1.25 016 1.000 136 1.007 .00 .00
512 12.6 510 2.6 764 12 € 0 2.51 .03 1 3.21 1.25 .02 .997 193 247 .02 .06
111 12.5 107 12.7 =24 125 0 3.47 .03 1 170 1.66 120 972 203 .30 .03 23
3234 12.5 356 12.6 o S 0 2.5 ] 1 050 1.6 110 .926 537 3 1e 13
195 12.5 178 12.7 i = 0 2.41 .03 1 020 1 .66 =LY 912 347 29 032 24
127 45 12.5 56 12.9 0 2 .03 1 1.66 32 1332 13 16 .40
121 255 12.5 353 12.6 O 3. .03 1 1.66 .992 333 .60 .02 .03
126 155 13.1 155 13.3 0 2. .02 1 1.67 1.000 183 927 16 .08
124 373 12.5 373 12.5 0 2. .02 0 1.67 1.000 74 1.007 .00 .00
134 70 12.5 65 12.8 0 3. .02 i 1.66 .91a 1214 21 .03 .34
124 400 264 12.5 2ed4 12.5 1167 125 O 2.49 .02 0 .200 1.67 002 1.000 102 1.007 .00 .00
124 300 1553 12.9 1553 12.9 e = 0 2.14 .02 0 .90 1.51 L0011 1.000 51 1.007 .00 .00




TR2ZO XEQ 11-14-3& 15:57 CAVE CREEE — ADMZ HYDROLOGY : JOp 1 SUMMARY
REV PC 03/33(.2) WITH FROPOSED IMPROVEMENTS PAGE 18

SUMMARY TAELE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
(A STARC¥) AFTER VOLUME ABOVE BASECIN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% 0OF PEAK
A QUESTION MARKE(?) AFTER COEFF.(C) INDICATES FPARAMETERS OUTSIDE ACCEPTABLE LIMITS, SEE PREVIOUS WARNINGS )

____________ HYDROGRAPH INEORMATIION ______ BOUTING PARAMEIERS _____ PEAK
DUTFLOW+ VOLUME MAIN ITER- @ AND A PEAK  S/Q  ATT- IRAVEL_ TIME
XSEC REACH  __INFLOW___  __DUTFLOW _  INIERV.AREA BASE- ABOVE TIME ATION _EQUATION__ LENGTH RATID @PEAK KIN STOR- FINE-
ID LENGTH PEAK TIME PEAK TIME PEAK TIME FLOW  BASE INCR  # COEFF POWER FACTOR 0/I (K) COEFF AGE MATIC
(FT)  (CFS) (HR)  (CFS) (HR)  (CFS) (HRY (CFS)  (IN)  C(HR) (X) (M) (K¥)  (Q¥) (SEC) (C) (HR) (HR)
ALTIEENATE ___1__ SIORM____1
104 1320 2410 12.6 2410 12.6 == ——o 0 2.25 03 0 (960 1.51 001 1.000 £5 1.007 .00 .00
107 1000 4245 12.6 4245 12.6 4318 12.6 0 P g 08 0 850 1.52 000 1.000 40 1.007 .00 .00
108 1700 4641 12.6 4641 12.6  —— —- 0 2 o 030 850 1.53  .001 1.000 £6 1.007 .00 .00
108 700 E6 12.6 4 12.7 91 12.6 0 1.98 .03 1 020 1.66 037 974 365 .57 A6 10
110 1320 4315 12.6 4315 12.6 4883 12.6 0 227 03 0 €50 1.53  .001 1.000 51 1.007 .00 .00
111 5362 12.6 5362 12.6 5430 12.6 0 2.23 08 0 1.07 1.53  .000 1.000 42 1.007 .00 .00
112 5430 12.6 5373 12.6 5432 12.6 0 2,27 08 1 040 1.63 004 .930 210 .317 .02 .06
43 144 12.5 140 12.7  ——  —— 0 3.46 .08 1 040 1.66 .110 975 766 .32 02 .2
43 107 12.5 30 13.0 218 12.7 0 3.47 .08 1 040 1.66 423 835 1724 .15 03 .50
56 354 12.6 347 128 3286 12.6 0 2.83 .08 1 120 1.66  .032 .930 331 .54 A6 1t
57 286 12.6 336 12,6 463 12.6 0 2.76 03 0 1.87 1.44 005 1.000 95 1.007 .00 .00
45 319 12.5 319 12.5  —— - 0 2.71 08 0 9.2 1.25 012 1.000 111 1.00? .00 .00
45 161 12.5 10 12.6 316 12.5 0 2.23 .08 1 510 1.54 023 .90 223 .737 .03 .06
57 £35 12.5 635 12.5  ——— —— 0 2.46 08 0 6£.49 1.25 007 1.000 £5 1.007 .00 .00
59 1026 12.6 1026 12.6  ——— - 0 2.56 02 0 1.87 1.44 004 1.000 70 1.00?7 .00 .00
53 1400 12.6 179 12.6 1262 12.6 0 2.94 03 1 110 1,66 .033 933 403 .53 03 11
£6  BE0 13.0 538 13.0 568 12.8 0 2.44 030 1.64 1.67 000 1.000 24 1.007 .00 .00
67 1320 2.3 568 12.8 612 12.6 0 2.44 03 0 1.19 1.67  .000 1.000 56 1.007 .00 .00
67 320 2.5 120 12.6 _— - 0 2 .66 .03 1 250 1.54 040 932 333 .60 03 .03
£9 1320 12.6 793 12.6 861 12.6 0 2.47 03 0 1.14 1.67 000 1.000 50 1.007 .00 .00
41 153 12.5 2.6  ——— - 0 2.46 .03 1 240 1.66 063  .936 579 .40 02 .15
41 211 12.6 2.7 12 € 0 2 .66 .03 1 240 1.66 056 971 475 .47 03 .13
4z 564 12.6 12 .6 12.5 0 2.72 08 0 £.89 1.25 014 1.000 120 1.007 .00 .00
73 fE2 125 12 .5 12.5 0 2.71 03 0 469 1.25 003 1.000 84 1.007 .00 .00
az 111 126 12.7 12 .6 0 2.22 .03 1 100 1.66 063  .950 513 .43 16 15
31 131 12.6 176 12.6 2582 12.6 0 2.29 03 1 220 1.54 040 972 370 .56 02 .10
73 252 12.6 245 12.7 === ——— 0 2.31 .03 1 090 1.66 035 372 376 .55 08 11
77 972 12.6 972 12.6 1059 12.6 0 2.53 030 2.341.44 003 1.000 £2 1.007 .00 .00
75 £10 13.7 £10 13.7  ———  —— 0 2.29% .08 0 EZO 1.67 000 1.000 35 1.007 .00 .00
20 21 12.6 78 12.7 152 12.6 0 2.43 03 1 220 1.54 062 952 476 .46 A6 .13
79 152 12.6 143 12.7 224 12.6 0 2.35 .03 1 220 1.54 043 974 333 .58 A6 11
76 224 12.6 274 12.6 313 12.5 0 2.43 03 0 EB.49 1.25 006 1.000 £5 1.007 .00 .00




TR20 XEQ 11-14-8& 15:57 CAVE CREEE — ADMS HYDROLOGY JOE SUMMARY
REV PC 09/33(.2) WITH FROFDSED IMPROVEMENTS PAGE 19

SUMMARY TAELE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
(A STARCE¥) AFTER VOLUME ABDVE BASECIN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% OF PEAK
A QUESTION MARK(?) AFTER COEFF.(C) INDICATES PARAMETERS OUTSIDE ACCEPTAELE LIMITS, SEE PREVIOUS WARNINGS)

HYDROGRAFH_INEORMATION S &
DUTFLOW+ VOLUME ITER- Q AND { 3/Q IRAVEL TIME
XSEC REACH __INELOW___ __QUTELOW INTERV.AREA PASE- ABOVE ATION _EﬁUQIIJN__ LENGTH RATIO @PEAK KIN STOR- KINE-
ID LENGTH FEAE TIME FEAK TIME PEAK TIME FLOW BASE : # COEFF POWER FACTOR 0/1 (K) CDEFF AGE MATIC
(ET) (CFS)  (HR) (CFS)  (HR) (CFS) (HR)Y (CFS) (IND ? X) (M) (KD Q%) (SECY () (HRY (HR?

ALIEBNATE____1___STOBRM____1
1320 31 12. 313
12 731

12. 5350

12.

12

7.05 1.2 007 1.000
410 1. 000 1.000
.040 1.8 .003 .997
250 1! .04 L9683
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TRZO XEQ 11-14- S CAVE CREEE - ADMEZ HYDROLOGY ) SUMMARY
REV PC 09/ (. 2) WITH FROPOSED IMPROVEMENTS PAGE 20

SUMMARY TAELE = - DIZCHARGE (CFZ) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES
XEECTION/ DRAINAGE

STRUCTURE AREA STORM NUMEERS
D CEQ MID 1

ALTERNATE

~SIRUCTURE 42 2.4
ALTERNATE

~SIRUCTURE_ .
ALTERNATE

~SIRUCTURE__32
ALTERNATE
ALTERNATE
~BIRUCTURE 31 __ . . £
ALTERNATE
ALTERNATE

AneCIION. X s o 15
ALTERNATE 1

_XZECTION __ 2 10

B e e e s s i s i i e 8 B e

ALTERNATE 1
JEBECTION 2 L &2

ALTERNATE

ALTERNATE

SABECTION 5 L =4
ALTERNATE i

_XSECTION & : 40

s D e s

ALTERNATE 1




TR20 XEQ
REV

SUMMARY TAELE 2 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

XSECTION/ DRAINAGE
STRUCTURE AREA
D (3Q MID

JXSECTION __ 7 . 12
ALTERNATE 1

SRIEGERUN . Bt s o e 1.12
ALTERNATE 1

=A2ECIION._._ 9 .. . - 2 07
ALTERNATE 1

SXSECTION __ 1o .03
ALTERNATE 1

RXSECTRONCEEAY s o
ALTERNATE 1

SAQECTINNG * 12 - 5 & Q7
ALTERNATE 1

XSECTION 13 . . . 53
ALTERNATE 1

_XZSECTION __14 2.20
ALTERNATE 1

_XSECTION 45 . 1:
ALTERNATE 1

ASECTION 16 . _. y
ALTERMATE

~ASECTION __17
ALTERNATE

JXZECTION _ 12 .18
ALTERNATE 1

e ARECTIONe BB b o L 0d
ALTERNATE 1

SXSECTION _ 20 . o8
ALTERNATE 1

CAVE CREEK - ADMZ HYDROLOGY
WITH PROPDSED IMPROVEMENTS

STORM NUMEBERS. . ... ... ..

’

SUMMARY

PAGE

21




TRZ0 XEQ 11-14-2& 5! CAVE CREEK - ADMS HYDROLOGY SUMMARY
REV PC 03/33(.2) WITH FROPOSED IMFROVEMENTS PAGE 22

SUMMARY TAELE 2 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

XSECTION/ DRAINAGE
STRUCTURE AREA
iD (SQ MI)

~XSECTION __21
ALTERNATE

_AZECTION___22
ALTERNATE

“XaBCTION 231 . & e,
ALTERNATE

_XZECTION_ __24
ALTERNATE

~XSRCTION 2B . . . L
ALTERNATE

~XZECTION __26
ALTERNATE

~XSECTION___27
ALTERNATE

_XSECTION _ 2
ALTERNATE

_XSECTION _ ¢
ALTERNATE

JXSECTION _ 20 £5
ALTERNATE 1

JXSECTION 31 i o=
ALTERNATE

_XSECTION___32
ALTERNATE

SKSECTION 23 1.07
ALTERNATE 1

~ARECTION, 224, oo . 1
ALTERNATE 1




TR20 XEQ
REV

SUMMARY TAELE = - DISCHARGE
XSECTION/ DRAINAGE

STRUCTURE AREA
ID (5 MID

XEEERION. S5 25
ALTERNATE 1
ALTERNATE

SESECTION 37 .45
ALTERNATE 1

JXSECTION 39
ALTERNATE

~XGECTION. .29 .. .. . . 2Q
ALTERNATE i

_XSECTION 40 . Q3
ALTERNATE 1

~XSECTION __41
ALTERNATE

~ASECTION 42 . .. _ & 42
ALTERNATE 1

ASECTION. . 43 o Q%
ALTERNATE 1

_XZECTION __44
ALTERNATE

_XSECTION _ 45 . 1z
ALTERNATE 1
ALTERNATE

ABRCTION. A7 il 1z
ALTERNATE 1

ALTERNATE

CAVE CREEK - ADMS HYDROLOGY
WITH FPROPIOSED IMPROVEMENTS

(CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

STORM NUMEERS. . ... ... ..
1

JOE

1

SUMMAR
PAGE

Y
2

3




TRZO XEQ 11-14-86 1557 CAVE CREEK - ADMS HYDROLOGY Jog 1 SUMMARY
REV PC 03/33(.2 WITH FROPOSED IMFROVEMENTS PAGE 24

SUMMARY TAELE = DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

KEECTION/ DRAINAGE
STRUCTURE AREA STORM NUMEERS. ... ... ..
D (5Q MI) 1

~XSECTION _ 43 _ ___ __ . . Qs
ALTERNATE 1

_XSECTION __S0Q 213
ALTERNATE i

~AGECTION. . .BY. . 0
ALTERNATE

_XSECTION __52
ALTERNATE

JKEECTION _ 52 L 41
ALTERNATE 1

_XZECTION __535 32

e ———

ALTERNATE 1

XSECTEIBN. ohb o o o =4
ALTERNATE 1

_XSECTION __S57 ___ . 23
ALTERNATE 1

SXSECEION, 28 . 0 o . 0%
ALTERNATE 1

~ASECTION .59 . .. . 1.07
ALTERNATE 1

SXSECTIEN. 60, o 1z
ALTERNATE i

_XSECTION _ 61 . 21
ALTERNATE 1

JXSECTION _ &2 . =F)
ALTERNATE

ALTERNATE




TRZO XEQ 11-14
REV FC 03

SUMMARY TAELE
XSECTION/

STRUCTURE
ID

_XSECTION __&5
ALTERNATE

~KSECTION 65
ALTERNATE

_XSECTION _ &7
ALTERNATE

~XSECTION
ALTERNATE

~XSECTION __£3
ALTERNATE

_XSECTION __70
ALTERNATE

_XSECTION __71
ALTERNATE

_XSECTION __72
ALTERNATE

_XSECTION _ 74
ALTERNATE

_XSECTION __75
ALTERNATE

_XZECTION __76
ALTERNATE

-XSECTION___77
ALTERNATE

~XSECTION __7&
ALTERNATE

ALTERNATE

-6

1535
/834 2)

Z — DISCHARGE
DRAINAGE

AREA
€3 MID

___________ 17
1

_________ 1.14
1

_________ 1.2z

i)
_________ -

1

___________ 20

_________ 2.54
1

___________ 25

1

___________ 24
1

_____________ A~

CAVE CREEE - ADMS HYDROLOGY
WITH PROPOSED IMPROVEMENTS

(CFZ) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

1

SUMMARY

PAGE

25




TRZO XEQ 11-14-26 5:57 CAVE CREEK - ADMZ HYDROLOGY SUMMARY
3 ) WITH FROPOSED IMPROVEMENTS : PAGE 26

= i
REV PC 03/33(.2

SUMMARY TAELE 2 - DISCHARGE (CFZ) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

XSECTION/ DRAINAGE
STRUCTURE AREA STORM NUMBERS:. . . .. o:cux
ID (3@ MD) 1

SXSECTION 20 L 12
ALTERNATE

~ASECTION __21
ALTERNATE

_XSECTION __ 82
ALTERNATE

~SSECTION 223 e 0
ALTERNATE 1

~XSECTION _ @4 4.3
ALTERNATE 1

_XSECTION __ 85 ________ 3.77
ALTERNATE i

_XSECTION 26 (]2
ALTERNATE 1

_XSECTION _ 87 .50
LTERNATE

_XSECTION___f
ALTERNATE

~2SECTION. 89 . 0!
ALTERNATE 1

~ARECTION. .90 . . . £,
ALTERNATE 1

JXSECTION _ 24 13
ALTERNATE 1

SXSECTION _ 22 1.52
ALTERNATE 1

JXZECTION _ 23 1.40
ALTERNATE 1




( TR20 XEQ 11-14-86 15:57 CAVE CREEE - ADMS HYDROLOGY JOB 1 SUMMARY
REV PC 09/83(.2) WITH PROPDSED IMPROVEMENTS PAGE 27 !
SUMMARY TAELE 2 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES
s
XSECTION/ DRAINAGE
STRUCTURE AREA STORM-NUMBERS. . ... .....
¢ ID (5Q MID 1
¢ _XSECTION _ 94 _________. 14 )
ALTERNATE 1 186 .62
( _XSECTION __ 95 _________. 13 h)
ALTERNATE 1 132.35
( _XSECTION _ 96 _________ . 25 )
ALTERNATE 1 251.35 )
( _XSECTION _ 97 ________ 1.96 5
ALTERNATE 1 1103 .54
( _XSECTION __98_ 2.06 )
ALTERNATE i 1226 .35
( _XSECTION__ 939 ________ 2.15 )
ALTERNATE 1 1362.25
( _XSECTION 100 _________ .08 )
ALTERNATE i 108 .52
( _XSECTION__101__________.05 G
ALTERNATE i 67 .37
( _XSECTION 102 . 11 3
ALTERNATE i 103 .28
‘ _XSECTION_ 103 _________. 02 )
ALTERNATE 1 11217
( _XSECTION _104 ________ 9.14
ALTERNATE i 4252 .59
_XSECTION_ 108 ________ 4.50 )
ALTERNATE 1 1266 .17
_XSECTION 106 . 06 3
ALTERNATE i £E .22
G _XSECTION 107 9.41 -
ALTERNATE i 4541 .7 [
o P |




TRZO0 XEQ 11-14-26 5:! CAVE CREEE - ADMS HYDROLOGY SUMMARY
REY PC 03/33(.2) WITH FROPDSED IMPROVEMENTS PAGE

23

SUMMARY TAELE = DIZCHARGE (CFZ) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

XSECTION/ DRAINAGE
STRUCTURE AREA
ID 3@ MI)

_XSECTION 102
ALTERNATE 1

_XSECTION__103 . .
ALTERNATE 1

SXSECTION 110 S589
ALTERNATE

_XSECTION 111
ALTERNATE

~RSECTION _112
ALTERNATE

_XSECTION__113
ALTERNATE

~XSECTION _114
ALTERNATE

_XZECTION__115
ALTERNATE
ALTERNATE

_XSECTION__113
ALTERNATE

~XSECTION 120
ALTERNATE

SAZECTION _121
ALTERNATE

SXSECTION 122 . 20
ALTERNATE 1

~AaECTION NPT 8 o e 21
ALTERNATE 1




TRZO XEQ 11-14-26 CAVE CREEK - ADMS HYDROLODGY SUMMARY

= 153
REV PC 03/22(.2) WITH FROPOSED IMPROVEMENTS PAGE 23

SUMMARY TAELE 2 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES
XSECTION/ DRAINAGE

STRUCTURE AREA STORM NUMEERS . ... ... ...
ID (3Q MI) 1

~ABECTION. 1242 ... 2. . 4.57
ALTERNATE 1 2411.70

_XZECTION 125 . 1
ALTERNATE 1 164 .16

_XSECTION _1zZ6
ALTERNATE

_ASECTION _1Z7
ALTERNATE

ALTERNATE

_XSECTION 120 . (0
ALTERNATE 1

_XSECTION _131
ALTERNATE

SXSECTION - 1232 . e
ALTERNATE 1

_ASECTION 122 . Q2
ALTERNATE 1

_KSECTION 124 ________1.19
ALTERNATE 1

~XSECLION 135, .04
ALTERMNATE 1

JXSECTION 1z .07
ALTERNATE 1

~ASECTION. 137 .. . . i 0
ALTERNATE 1
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SUMMARY TAELE = DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

XSECTION/ DRAINAGE
STRUCTURE AREA STORM NUMEERS. .. .......
ID (SQ MI) 1

~4SECTION. . 128 . . _ . . <7
ALTERNATE 1

SXSECTION_ 123 2.082
ALTERNATE 1

~XSECTION _j40_ _________ 32
ALTERNATE

_XZECTION 141
ALTERNATE

~XSECTION 1432
ALTERNATE

_XSECTION _144
ALTERNATE




