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CHAPTER 1
INTRODUCTION

This Report on the Upper East Fork of Cave Creek 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: o

STUDY AREA -~

The study area is- shown on Figure 1.1. It dincludes
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., The Paradise Valley
Detention Structure prevents runoff from entering the study
area from the north.

The east and southeast edge of the study area is the Cave
Creék - Indian Bend Wash divide. The study area is bounded
by Lookout Mountain to the south and by Cave Creek to the
west.
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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 modeling has been performed using the Soil
Conservation Service TR-20 model.
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 1is 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 lTower 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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UPPER EAST FORK - CAVE CREEK ADMS

DRAINAGE
AREA NO.

AREA
[SQ. MI.]

.184

.022
.064

CURVE NO.  CONCENT.

RUNOFF TIME OF
[HRS.]
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DRAINAGE
AREA NO.

UPPER EAST FORK - CAVE CREEK ADMS

AREA
[sQ. MI.]

.125
.086
.134
.063
.063
.084
.061
.063
.063
.063
.063
.063
.063
.102
.13

.141

.063
.063
.063
.063
.063
.063
.125
.125
.187
.063
.063
.063
.063
.063
.063
.063
.063
.063
.063
.063
.063
.063
.063
.0%4
.047
.109
.125
.125
.195
.139
.125
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RUNOFF  TIME OF

CURVE NO. CONCENT.
[HRS. ]
79 0.60
95 0.19
77 0.57
83 0.18
79 0.56
84 0.31
79 0.23
83 0.25
82 0.25
82 0.25
84 0.25
82 0.25
81 0.49
83 0.25
79 0.88
84 0.34
82 0.33
77 1 0.49
83 0.46
88 0.25
85 0.25
81 0.62
86 0.25
85 0.49
83 0.49
80 0.79
90 0.24
95 0.52
86 0.25
77 0.38
86 0.27
88 0.25
83 0.45
77 0.52
84 0.27
81 0.52

78 0.5

80 0.52
86 0.27
83 0.52
87 0.75
84 0.39
85 0.63
86 0.47
86 0.47
84 0.45
84 0.34
86 0.98
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DRAINAGE
AREA NO.

131
132
133
134
135
136
137
138
139

141
142
TOTAL

UPPER EAST FORK - CAVE CREEK ADMS

AREA
[SQ. MI.]

.125
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RUNOFF TIME OF

CURVE NO. CONCENT.
[HRS.]
82 0.51
87 0.53
86 0.37
86 0.49
86 0.39
89 0.52
82 0.63
84 0.26
78 0.67
78 0.63
79 0.56
82 0.42
79 0.28
84 0.29
78 0.56
77 0.56
77 0.46
86 0.52
77 1.19
82 0.45
79 0.77
77 2.38
81 1.59
81 1.05
87 0.30
95 0.17
85 0.29
95 0.25
84 0.25
95 8.17
95 0.28
g2 0.21
80 0.17
82 0.17
91 0.17
86 0.27
88 0.27
95 0.17
- 85 0.31
95 0.17
95 0.17
79 0.49
84 0.24
87 0.43
86 0.44
87 0.53
83 1.39
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PRESENT LAND USE
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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 SCSas 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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l‘ CURVE NUMBER SELECTION BASED ON SOIL TYPE AND ZONING
SOIL TYPE SOIL TYPE SOIL TYPE
‘ l ZONING IIBH IICII IIDII
| C-0 88
c-1 92
I , Cc-2 92
c-3 | 92
PSC 95
' IND PK 95
IND-1 95
P-1 95
PAD 6 80 . 88
l PAD 8 | 82
PAD 10 84
PAD 11 84
l PAD 12 84
PAD 13 85
PAD 14 86
ll PAD R1-8 82
R-2 84 ,
- R-3 85 90
R-3A 90
b R-4 86
R-4A 86
R-5 86
l R 1-6 84
R 1-7 83
R 1-8 82 87 90
' R 1-10 81 86
~ R 1-14 80
R 1-18 80
l R 1-35 78
RE-35 | 79 : 87
| RE-43 77
I s-1 77 86
l NI . oy ——

TABLE 2.4
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i 10 s
50 3.57
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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
modeling., This S-curve has been used in numerous drainage
studies in the Phoenix area.

COMPUTER MODELING TECHNIQUES

TR-20 Ruhoff Modeling

Runoff has been modeled throughout the study area using the
Soil Conservation Service TR-20 model for the 10-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 runoff 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 1in
this study.

The wupdated 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, shown on
Figures 2.4 and 2.5 have been used to solve for the Att-Kin
coefficients for trapezoidal channels. For circular pipes,
values for "x" and "m" are based on the following formulas
taken from the United States Army Corps of Eng1neers HEC 1
Users Manual, Figure 3.6, page 25:

X

(0.804/n) x sl/2 x pl/6

m 5/4

NS e Wy ———
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24 HOUR RAINFALL DISTRIBUTION
TIME ACCUMULATIVE TIME ACCUMULATIVE
(HOUR) RAINFALL (HOUR) RAINFALL
0 .000 12.5 .83
.5 .004 13.0 .86
1.0 .008 13.5 .88
1.5 .013 14.0 .893
2.0 .018 14.5 .907
2.5 .022 15.0 .92
3.0 .026 15.5 .924
3.5 .031 16.0 .928
4.0 .035 16.5 .933
4.5 .040 17.0 .937
5.0 .044 17.5 .942
5.5 .048 18.0 .947
6.0 .053 18.5 .951
6.5 .057 19.0 .956
7.0 .062 19.5 .96
7.5 .066- 20.0 .964
8.0 .071 20.5 .969
8.5 .075 21.0 .973
9.0 .08 21.5 .978
9.5 .093 22.0 .982
10.0 .107 22.5 .987
10.5 12 23.0 .991
11.0 14 23.5 .995
11.5 17 24.0 1.00
12.0 .50
NS, // U ey
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CROSS-SECTIONS USED FOR DETERMINING "X” & “m”
IN THE EQUATION Q=XA" IN THE Att-Kin
ROUTING PROCEDURE

STREET FLOW
(FLOW IN EXCESS OF CURB CAPACITY)

Dmax=0'5'
n=.018 ‘{: Z=0.1

B=60’

STREET FLOW
(FLOW CONTAINED WITHIN STREET)

n=100 IB"‘"’F'SO' )\

Z=10

B=250'

OVERLAND FLOW

(NATURAL DESERT)
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For natural channels, rating tables have been input into the
TR-20 model. The model then computes coefficients from the
input rating curve.

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
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 included
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 1in 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. ' .
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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.
Typical Manning's "n" values have been assigned as follows:

Type of Channel Manning's "n"
Earth lined channels .020
Concrete lined channels : .015
Box culverts .015

Pipeshavebeendesignedto'ﬂ(nvinopenchannelf]ow 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.
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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 FLOQODING

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).

0f 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 21st 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.
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COMPARISON WITH PREVIOUSMSTUDIES

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 g Associates)

At other locations, Yarger 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 Forkof Cave Creek northof
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 FEMAto 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.
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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 in

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 1imiting 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, 1-mile, 1-1/2-mile, or even 2-mile
intervals. This choice involves a tradeoff. Increasing the
interval also idincreases the size requirements of
improvements and visibility of those facilities constructed.

/\#ZEZEEDZA=CJ%¢3§§—_———_
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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-1lined open channels, rock-1lined
open channels, earth-1lined open channels, and grass-1ined
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 1is
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 useof 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 10-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.
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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.

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

3. The types of conveyance facilities have been selected
to minimize visibility to the public, as well as to
minimize l1ife-cycle costs. Measures taken to this end
include:

a. The use of buried pipelines to carry flows up to a
maximum practical l1imit of approximately 500 cfs
~depending on available slopes. (Street conveyance
has been used to supplement pipeline conveyance in
several instances.)

b. The use of buried box culverts to carry flows too
large for economic pipeline sizes up to a maximum

practical 1imit of approximately 1000 cfs
depending on available slopes.

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

4, 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.

5. Alternatives have been sized and developed for a 100-
year return period.
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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 1limiting costs in the immediate future, the issue of
jnstitutional feasibility must be assessed prior to 1its
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 floedway 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 locations
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 withinranges that can be
conveyed using underground conduits.
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Alignment corridors along Bell Road and 20th Street have
been selected for large conveyance facilities.

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 - Multi-Use 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. This concept would be similar to that used in the
development of the Indian Bend Wash project in Scottsdale,
except that greater use' of native desert vegetation would be
made along its alignment. 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 and/or Maricopa County. In addition to
costing more for initial construction, this alternative
would commit the City and County Parks departments to
maintaining the dedicated park areas. While having many
benefits to the public, this alternative cannot be
undertaken without a commitment of the Parks Departments to
undertake the project with the County Flood Control
Di sttrict.

NS I vy ——



2e

?&z 5\3 = Grave
3 Pit
~ k

St

B
c‘:‘-? %
I

2
b

ki ey ot
A AT
55 RS
IS
‘V‘&’;)

i

s,

el Tigite
o B

i Patiy
¢

@l\.
%

o

PEYERA TR

R aisensasensnxe oo
A NS E s ek s wa o

Vo ian s RE

Tnovel
rirsiiterd
& S neusan soe:
SEREIS

R Sl G :
P 3 o . »: W A X
| 13 S § % ] : A L Sk L P . e
i shacts | . 2 £ L T B R T e T T
NPTy s 2 ? 04 s - '
- g . : 3 3 3 T obease ve xcx o
: SR

e
¥l G
frumvgems, XA T kg O

et 3 s o

s [Fasen # SUMERRFARY
Ty
THad ertmaRallior v oLy
4 ekkennlins o R
st e
Py Kt il b S
e
Ly iaiz e ¥ s
sl 7 s

30
s b

=2
]

) NI

R
.
e £ RN oy T e ] ! . - e
e S " o ? Y S 0 TN . e 2% AR Tanesnmay
5 R R oo
Wit 11

!
i

| IR e el s U { N Sy S AL , ) o ¢ GREEN BELT

feth
(il L oREE 5
= NS J—ovwmse

ENGINEERS & PLANNERS I

2600 North 44th Street, §yite 100 « Phoenix, AZ 85008 @ 468-1688 -

e tR B uas B oh R

4 2 Y / - AN

SUBJECT TO REVISION FIGURE 4.4




EVALUATION OF ALTERNATIVES

Method of Evaluation

Evaluation of alternatives must be accomplished in 1ight of
numerous criteria, the judgement of which is subjective to
varying degrees. To achieve a consensus ranking of
alternatives, the "Multi-Attribute Utility Analysis”
technique has been used. This technique, described in detail
by Payne in the references, has been classified as a
"formalized systematic version of common sense".

Briefly, the Multi-Attribute Utility Analysis technique
involves first establishing evaluation criteria and their
relative weights. Then a score is assigned for each criteria
for each alterndtive., Alternatives are then ranked based on
scores assigned by the judges for each evaluation criteria.

Subjective evaluations were made using the "Delphi" method.
Evaluators secretly assigned scores to each criteria for
each alternative, and were then given an opportunity to
privately revise their scores after seeing the judgments of -
the other evaluators. This technique was used to reduce the
possibility that one member of the evaluation team might
exert a disproportionate influence over the other
evaluators. The "Delphi® technique. is also discussed in
further detail in the references..

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.

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.

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

Aesthetics: Alternatives were rated according to their
expected visual impact.
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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 implémenting each alternative within existing
institutional frameworks.

Results

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

Alternative 3 - Underground Structure Alternative
Alternative 4 Multi-Use Alternative

Alternative 1 Non-Structural Alternative

Alternative 2 Improvement of Designated FEMA Floodway

Table . 4.1 shows the scoring for each alternative based on
the evaluation criteria. A maximum possible score of 12 was
allowed for each of the above criteria. '

Alternative 3, the Underground Structure Alternative, is the
Engineer's evaluation team's recommended alternative.
Alternative 3 scored 72 points out of a possible total of
96 .

Alternative 4, the Multi-use Alternative was ranked a close
second. This alternative would have been the preferred

alternative had the Engineer's evaluation team been assured
of a viable commitment by the City of Phoenix and Maricopa

County Parks Departments to take over such a project after
~construction.

Comparative costs for Alternatives 3 and 4 are presented in
Tables 4.2 and 4.3.

RECOMMENDED ALTERNATIVE
. Plate 4.1 shows the recommended alternative, including sizes

and design flows for all conveyance and detention
facilities.
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TABLE 4.1
ENGINEER'S RANKING OF ALTERNATIVES
ALT 1 ALT 2 ALT 3 ALT 4 MAX
POSS
NON. FEMA UNDERGROUND MULTI-USE  SCORE

STRUCTURAL ALIGNMENT  STRUCTURE

1 CONSTRUCTABILITY 8 4 10 7 12
2 FIRST COST 12 3 9 6 lé
3 ANNUAL COST - 6 ‘, 8 8 6 12
4 COMPATIBILITY WITH 5 5 11 9 12

EXISTING STRUCTURES

5 AESTHETICS 5 5 8 12 12

6 SAFETY 3 7.5 8.5 11 12

7 EFFECT ON 6 4. 7.5 10.5 12
NEIGHBORHOODS

8 INSTITUTIONAL 4. 7 10 9 12
FEASIBILITY

TOTAL SCORE" © 49 . 43.5 72 70.5 96

RELATIVE RANK 3 4 - 1 2
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ESTIMATED CCBT IN 1986 DOLLARS
ALTERNATIVE 3 - CONVENTIONAL ALTERNATIVE

PROJECT QTY UNIT COST TOTAL
UNION HILLS DRIVE STORM DRAIN - 7TH ST TO CAVE CREEK
90-INCH PIPE 3500 LF $360 $1,260,000
SUBTOTAL $1,260,000
GREENWAY CHANNEL — CAVE CREEK TO CAVE CREEK RD
EARTH LINED CHANNEL LF COST NOT INCLUDED
7TH STREET STORM DRAIN - GREENWAY CHANNEL TO MICHIGAN AV
90-INCH PIPE 1320 IF $360 $475,200
84-INCH PIPE 1320 LF $336 $443,520
78-INCH PIPE 1320 IF $312 $411,840
72-INCH PIPE 1320 LF - $288 $380,160
SUBTOTAL $1,710,720
OTH STREET STORM DRAIN — GREENWAY CHANNEL TO UTOPIA RD
4' X 26" BOX CULVERT 2000 LF $1,080 $2,160,000
CAMPO BELIO DETENTION BASIN 25 AC
PROPERTY ACQUISITION 25 AC $40,000 $1,000,000
DETENTION BASIN EXCAVATION 242000 CY $0.75 $181,500
HAULOFF 242000 CY $4.00 $968, 000
4' X 16' BOX CULVERT 1500 LF $720 $1,080,000
4' X 13' BOX CULVERT 2000 LF $612 $1,224,000
. UNION HILLS DETENTION BASIN 13 AC
PROPERTY ACQUISITION 13 aC $40,000 $520,000
DETENTION BASIN EXCAVATION 125840 CY $0.75 $94,380
HAULOFF 125840 CY $4.00 - $503,360
CONCRETE LINED CHANNEL 2800 LF ' $250 $700,000
SUBTOTAL $8,431,240
BELL ROAD STORM DRAIN - 9TH ST TO 16TH ST N :
72-INCH PIPE 1320 LF 8288 $380,160
66—-INCH PIPE N 2640 LF $264 $696,960
SUBTOTAL $1,077,120
CAMPO BELLO DRIVE CHANNEL ;
CONCRETE LINED CHANNEL 1320 LF $250 $330,000
'SUBTOTAL $330,000
14TH ST / GROVERS AV STORM DRAIN - CAMPO BELIO DR TO 18TH ST
90-INCH .PIPE 3960 LF $360  $1,425,600
SUBTOTAL $1,425,600

TABLE 4.2
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WESTCOTT DRIVE STORM DRAIN - 9TH ST TO 16TH ST

20TH

© 20TH

20TH

BELL

PROPERTY ACQUIS/UNDEVELOPED 5.0 AC $40,000
PRIVATE RESIDENCES 3 EA $160,000
CONCRETE LINED CHANNEL 1500 LF $400
DETENTION BASIN 19 2C
PROPERTY ACQUISITION 19 aC $40,000
DETENTION BASIN EXCAVATION 183920 CY $0.75
HAULOFF 183920 CY $4.00
SUBTOTAL
GROVERS AV STORM DRAIN - CAVE CREEK RD TO 28TH ST |
90-INCH PIPE 1320 LF $360
84-INCH PIPE 1400 LF $336
SUBTOTAL

90-INCH PIPE 1320 LF $360
78-INCH PIPE 2640 LF $312
SUBTOTAL

STREET CHANNEL - GREENWAY CHANNEL TO BELL RCAD
PROPERTY ACQUIS/UNDEVELOPED 5.0 AC $40,000
PRIVATE RESIDENCES 5 EA $160,000
CONCRETE LINED CHANNEL 2900 LF $400
SUBTOTAL

STREET CHANNEL, - BELL ROAD TO GROVERS AV

PROPERTY ' ACQUIS/UNDEVELOPED 5.0 AC $40,000
CONCRETE LINED CHANNEL 2640 LF $400
BELL ROAD CULVERT 100 LF $1,440
SUBTOTAL

STREET STORM DRAIN - GROVERS AV TO UNION HILLS DR
54-INCH PIPE 2640 IF $216
SUBTOTAL

ROAD STORM DRAIN - 20TH ST TO 28TH ST :
4'X 26' BOX CULVERT 1320 ILF - $1,080
4'¥ 12' BOX CULVERT 1320 LF $576 .
4'X 10' BOX CULVERT 1320 IF $504
72-INCH PIPE 1320 LF $288

SUBTOTAL

$475,200
$823,680

$1,298,880

$200,000

$800,000
$1,160,000

$2,160,000

$200,000
$1,056,000
$144,000

$1,400,000

$570,240

$570,240

$1,425,600
$760,320
$665,280
$380,160

$3,231,360

GROVERS AV CHANNEL & DETENTION BASIN -~ 20TH ST TO CAVE CREEK RD

$200,000
$480,000
$600,000

$760,000
$137,940
$735,680

$2,913,620

$475,200
$470,400

$945,600
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UPPER EAST FORK CHANNEL - UNION HILLS RD TO UTOPIA RD

PROPERTY ACQUIS/TRAILER PADS 20 1OTS  $40,000
PROPERTY ACQUIS/UNDEVELOPED 4.0 AC $40,000
PRIVATE RESIDENCES 5 EA $160,000
CONCRETE LINED CHANNEL 3200 LF $400
SUBTOTAL
UTOPIA RD STORM DRAIN
90~INCH PIPE 1600 LF $360
84-INCH PIPE 2000 LF " $336
SUBTOTAL

-

'UPPER EAST FORK CHANNEL - UTOPIA RD TO BEARDSLEY RD

PROPERTY ACQUIS/BACK SIDE OF 25 LOTS $5,000
PROPERTY ACQUIS/UNDEVELOPED 2.0 AC $40,000
CONCRETE LINED CHANNEL 3200 LF $250
SUBTOTAL
UPPER EAST FORK, BEARDSLEY RD DETENTION BASIN
DETENTION BASIN 18 2C
PROPERTY ACQUISITION 18 AC $40,000
DETENTION BASIN EXCAVATION 174240 CY $0.75
HAULOFF 174240 CY $4.00
‘SUBTOTAL

22ND STREET STORM DRAIN ~ GREENWAY CHNL TO ACQMA DR

4'X 20' BOX CULVERT 2500 LF $864
- 4'X 16' BOX CULVERT 2000 LF $720
4' X 5' BOX CULVERT 2000 LF $324
DETENTION BASIN 12 aC
PROPERTY ACQUISITION A 12 aC $40,000
.DETENTION BASIN EXCAVATION 116160 CY $0.75
HAULOFF 116160 CY $4.00
SUBTOTAL

GREENWAY AVE STORM DRAIN - CAVE CREEK RD TO 29TH ST

84-INCH PIPE 3000 LF $336
90-INCH PIPE 2000 IF $360
SUBTOTAL

$800,000
$160,000
$800,000
$1,280,000

$3,040,000

$576,000
$672,000

$1,248,000

$125,000
$80,000
$800,000

$1,005,000

-$720,000
$130,680
$696,960

$1,547,640

$2,160,000
$1,440,000
$648,000

$480,000
$87,120
$464,640

$5,279,760

$1,008,000
$720,000

$1,728,000

PARADISE LANE CHANNEL & DETENTION BASIN -~ CAVE CREEK RD TO 29TH ST

DETENTION BASIN _ 12 AC
PROPERTY ACQUISITION 12 AC $40,000
DETENTION BASIN EXCAVATION 116160 CY $0.75
HAULOFF 116160 CY $4.00
CONCRETE LINED CHANNEL - 2100 LF $250

SUBTOTAL

$480,000

$87,120
$464,640
$525,000

$1,556,760
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PARADISE IANE STORM DRAIN
90-INCH PIPE 2100 LF $360 $756,000°

SUBTOTAL $756,000

29TH STREET/BELL ROAD STORM DRAIN - PARADISE LN TO 36TH ST

4'X 17' BOX CULVERT 2640 LF $756  $1,995,840
4'X 13' BOX CULVERT 2100 LF $612  $1,285,200
72-INCH PIPE 2500 LF $288 $720,000
SUBTOTAL $4,001,040

32ND ST STORM DRAIN .
72-INCH PIPE _ 2640 LF $288 $760,320

SUBTOTAL ' $760,320

PARADISE VALLEY PARK DETENTION BASIN

DETENTION BASIN 14 AC
PROPERTY ACQUISITION _14 2 $40,000  $560,000
DETENTION BASIN EXCAVATION (135520 CY $0.75 $101,640
HAULOFF 135520 CY $4.00 $542,080
CONCRETE LINED CHANNEL 3000 LF '$250  $750,000
I - SUBTOTAL, $1,953,720
GRAND TOTAL | $49,630, 620

i

TABLE 4.2




ESTIMATED COST IN 1986 DOLLARS
ALTERNATIVE 4 - MULTIUSE ALTERNATIVE

-PROJECT Qry UNIT COST TOTAL

‘

UNION HILLS DRIVE STORM DRAIN - 7TH ST TO CAVE CREEK
90-INCH PIPE 3500 LF $360 $1,260,000

SUBTOTAL $1,260,000

GREENWAY CHANNEL - CAVE CREEK TO CAVE CREEK RD :
EARTH LINED CHANNEL LF COST NOT INCLUDED

-

© 7TH STREET STORM DRAIN - GREENWAY CHANNEL TO MICHIGAN AV

90-INCH PIPE 1320 IF $360 $475,200
84-INCH PIPE 1320 LF $336  $443,520
78-INCH PIPE 1320 IF $312 -$411,840
72-INCH PIPE 1320 LF $288 $380,160

SUBTOTAL : $1,710,720

9TH STREET STORM DRAIN -~ GREENWAY CHANNEL TO UTOPIA RD

4' X 26' BOX CULVERT . 2000 LF $1,080 $2,160,000
CAMPO BELLO DETENTION BASIN . 25 AC
PROPERTY ACQUISTTION 25 AC $40,000 $1,000,000 -
" DETENTION BASIN EXCAVATION 242000 CY $0.75 $181,500
HAULOFF 242000 CY $4.00 $968,000
: 4' X 16' BOX CULVERT 1500 LF $720 $1,080,000
4' X 13' BOX CULVERT 2000 LF $612  $1,224,000
UNION HILLS DETENTION BASIN 13 AC :
PROPERTY ACQUISITION 13 AC $40,000 $520, 000
DETENTION BASIN EXCAVATION 125840 CY -  $0.75 $94,380
HAULOFF 125840 CY $4.00 $503, 360
CONCRETE LINED CHANNEL 2800 LF $250 $700,000
SUBTOTAL $8,431,240

BELL ROAD STORM DRAIN - 9TH ST TO 16TH ST

72-INCH PIPE 1320 IF $288 $380,160
66-INCH PIPE - 2640 LF $264  $696,960
SUBTOTAL ' $1,077,120

CAMPO BELIO DRIVE CHANNEL
CONCRETE LINED CHANNEL 1320 LF $250 $330,000

SUBTOTAL o $330,000

14TH ST / GROVERS AV STORM DRAIN - CAMPO BELLO DR TO 18TH ST
90-INCH PIPE 3960 LF $360  $1,425,600

SUBTOTAL $1,425,600

TABLE 4.3




WESTCOTT DRIVE STORM DRAIN - 9TH ST TO 16TH ST

90-INCH PIPE 1320 LF $360 $475,200
\. 78—-INCH PIPE 2640 LF $312  $823,680
SUBTOTAL ' $1,298,880

20TH STREET CHANNEL - GREENWAY CHANNEL TO BELL ROAD

PROPERTY ACQUIS/UNDEVELOPED 23.3 &C $40,000 $932,048
PRIVATE RESIDENCES 15 EA $160,000 $2,400,000
MASS EXCAVATION 245889 CY $0.75 $184,417
HAULOFF 245889 CY $4.00 $983, 556
DROP STRUCTURES 3 EA $280,000 $840,000
EARTH LINED CHANNEL ' - 2900 LF $100 $290,000

SUBTOTAL . | $5,630,021

20TH STREET CHANNEL, - BELL ROAD TO GROVERS AV

Y

PROPERTY ' ACQUIS/UNDEVELOPED 18.2 AC $40,000 $727,273
PRIVATE RESIDENCES 5 EA $160,000 $800,000
MASS EXCAVATION 179867 CY $0.75  $134,900
HAULOFF 179867 CY $4.00 $719,468
DROP STRUCTURES - 1EA $240,000 $240,000
FARTH LINED CHANNEL ‘ 2640 IF $100 $264,000
BELL ROAD CULVERT 100 LF $1,440 $144,000
 SUBTOTAL . $3,029,641

20TH STREET STORM DRAIN -~ GROVERS AV TO UNION HILLS DR
54-INCH PIPE 2640 LF $216 $570,240

SUBTOTAL : ' $570,240

BELL ROAD STORM DRAIN - 20TH ST TO 28TH ST

4'X 26' BOX CULVERT 1320 LF $1,080 $1,425,600
4'X 12' BOX CULVERT 1320 LF $576 $760,320
R 4'X 10' BOX CULVERT 1320 IF $504 $665,280
l 72-INCH PIPE o 1320 LF $288 $380,160
‘ SUBTOTAL : $3,231,360
l GROVERS AV CHANNEL & DETENTION BASIN — 20TH ST TO CAVE CREEK RD
PROPERTY ACQUIS/UNDEVELOPED 7.6 AC $40,000 $303,030
l PRIVATE RESIDENCES 10 FA.  $160,000 $1,600,000
. MASS EXCAVATION 160356 CY $0.75 $120,267
HAULOFF 160356 CY $4.00 $641,424
DROP STRUCTURES 2 FA $200,000 $400,000
l EARTH LINED CHANNEL 1500 LF $100 $150, 000
. DETENTION BASIN _ 19 AC
\ PROPERTY ACQUISITION 19 AC $40,000 $760,000
l/ DETENTION BASIN EXCAVATION 183920 CY $0.75 $137,940
HAULOFF 183920 CY $4.00 $735,680
SUBTOTAL $4,848,341

TABLE 4.3




GROVERS AV STORM DRAIN - CAVE CREEK RD TO 28TH ST

90-INCH PIPE 1320 LF $360 $475,200
84-INCH PIPE 1400 IF $336 $470,400
. SUBTOTAL ' . $945,600 -

UPPER EAST FORK CHANNEL - UNION HILLS RD TO UTOPIA RD

PROPERTY ACQUIS/TRAILER PADS 60 LOTS  $40,000 $2,400,000
PROPERTY ACQUIS/UNDEVELOPED 7.6 AC $40,000 $303,030
PRIVATE RESIDENCES 10 EA  $160,000 $1,600,000
MASS EXCAVATION 202933 CY $0.75 $152,200
HAULOFF 202933 CY $4.00 $811,732
DROP STRUCTURES 2 EA  $200,000 $400,000
EARTH LINED CHANNEL .~ 3200 LF $100 $320,000
SUBTOTAL _ ' . $5,986,962

UTOPIA RD STORM DRAIN

90-INCH PIPE 1600 LF ~ $360 $576,000
84-~INCH PIPE | 2000 LF $336  $672,000

SUBTOTAL | | | , $1,248,000

UPPER FAST FORK CHANNEL - UTOPIA RD TO BEARDSIEY RD

- - .

: PROPERTY ACQUIS/BACK SIDE OF 25 LOTS  $20,000 "~ $500,000

PROPERTY ACQUIS/UNDEVELOPED - 4.5 AC $40,000 $181,818

l‘ PRIVATE RESIDENCES 5 EA  $160,000 $800,000
MASS EXCAVATION 109711 CY $0.75 $82,283
HAULOFF 109711 CY $4.00 ~ $438,844 -
DROP STRUCTURES . 2 EA $120,000 $240,000
EARTH LINED CHANNEL 3200 LF $100 $320,000
SUBTOTAL $2,562,945

UPPER EAST FORK, BEARDSIEY RD DETENTION BASIN

DETENTION BASIN , 18 AC
PROPERTY ACQUISITION 18 AC $40,000 $720,000
DETENTION BASIN EXCAVATION 174240 CY $0.75 $130,680
HAULOFF 174240 CY $4.00 $696 ,960
SUBTOTAL ’ ' $1,547,640

22ND STREET STORM DRAIN - GREENWAY CHNL TO ACOMA DR

; .

4'X 20' BOX CULVERT 2500 LF $864 52,160,000
4'X 16' BOX CULVERT 2000 LF $720  $1,440,000
4' X 5' BOX CULVERT 2000 LF $324 $648,000
DETENTION BASIN 12 AC
PROPERTY ACQUISITION 12 AC $40,000 $480,000
DETENTION BASIN EXCAVATION 116160 CY $0.75 $87,120
’ HAULOFF 116160 CY $4.00 $464,640
SUBTOTAL » $5,279,760

TABLE 4.3




GREENWAY AVE STORM DRAIN - CAVE CREEK RD TO 29TH ST

84-INCH PIPE 3000 LF $§336 $1,008,000
90-INCH PIPE 2000 LF $360 '$720,000
‘ SUBTOTAL $1,728,000

Ay

M .

PARADISE IANE CHANNEL & DETENTION BASIN - CAVE CREEK RD TO 29TH ST

DETENTION BASIN 12 AC
PROPERTY ACQUISITION 12 AC $40,000 $480,000
DETENTION BASIN EXCAVATION 116160 CY $0.75 $87,120
HAULOFF 116160 CY $4.00 $464,640
( CONCRETE LINED CHANNEL 2100 LF $250 $525,000

SUBTOTAL . : $1,556,760

PARADISE LANE STORM DRAIN
90-INCH PIPE _ 2100 LF $360 $756,000

SURTOTAL ' $756,000

29TH STREET/BELL ROAD STORM DRAIN -~ PARADISE LN TO 36TH ST

.4 e prr RN ..
: 7 P ol N, , 3

4'X 17' BOX CULVERT 2640 LF $756  $1,995,840
4'X 13' BOX CULVERT 2100 LF $612  $1,285,200 -
72-INCH PIPE 2500 IF - $288 $720,000
SUBTOTAL _ ' $4,001,040

32ND ST STORM DRAIN -
72-INCH PIPE ' ‘ 2640 LF $288 $760,320

SUBTOTAL ‘ $760,320

PARADISE VALLEY PARK DETENTION BASIN

DETENTION BASIN 14 AC
PROPERTY ACQUISITION ' 14 2C $40,000 $560,000
DETENTION BASIN EXCAVATION 135520 CY $0.75 $101,640
HAULOFF 4 135520 CY $4.00 $542,080

CONCRETE LINED CHANNEL 3000 LF $250 $750,000
SUBTOTAL ‘ B $1,953,720
GRAND TOTAL | $61,169,910

Ny
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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 included 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 is addressed in
Chapter 5.

IMPACT ON GREENWAY PARKWAY CHANNEL

Implementation of the selected alternative will involve
reevaluating the design of the Greenway Parkway Channel in
light of changes in channel design flows that would result.
In particular, the following should be noted:

Design flows downstream from 12th Street have been
reduced due to the detention provided in the Master
Plan.

Design flows between 12th Street and 20th Street have
increased because the East Fork of Cave Creek would be

diverted under the Master Plan and enter the channel at
20th Street rather than downstream at 12th Street.

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
b$ expected following implementation of the proposed Master -
Plan, ‘
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6 ADDHYD 4 140 4 & £

S RUNDOFF {137 4 073 80. 43
£ ADDHYD 4 140 4 & 2

£ REACH 2 139 35 2200, 3.2 1.25
& RUNDOFF 1 139 £ 1&g 87. ]
& ADDHYD 4 133 5 6 4

£ ADDHYD 4 133 4 7 &

S RUNDFF 1 136 4 .0 95, 17
£ REACH 2 138 4 L 17 166
£ RUMOFF 1 1323 4 202 24 L24
& ADDHYD 4 138 4 57

& REACH 3 13 7 52000 . .05 1.66
£ ADDHYD 4 13 5 &7

£ RUNOFF 1 100 5 .072 e 33
& ADDHYD 4 139 E7 &

o RESVOR 2 CE S 2 1413.0

£ RUNOFF 1 129 Eo108 a2 17
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FddddddEEidiediidddeidso-a0 LIST OF INFUT DATA COONT INUED M E st bbb vbsibie ittt

& RUNDFF 1 103 5 0832 24 . =3
& ADDHYD 4 108 57 &

B ADDHYD 4 102 367

& REACH 3 110 7 £ 1320, a5 1,583
£ RUNGFF 1 110 5 .073 73 55
& ADDHYD 4 110 5 & 7

& ORUNOFF 1 122 5 .355 35, .23
& ADDHYD 4 110 &= 75

= REACH 3 11t 5 & 1320, 1.07 1.53
A RUNDOFF 1 111 5 07 77. .B&
s ADODHYD 4 111 55 7

£ REACH 2 112 7 £ 1320, .04 1,63
& RUNOFF 1 112 5 051 77 485
£ ADDHYD 4 112 Ee 7 .

iz RUNOFF 1 121 5 .2% RER A7
& ADDHYD 4 112 571

& RUNDFF 1 043 5 .086 95, 13
& REACH 2 042 = £ 1320, .04 1.65
& RUNOFF 1 020 5 .0d 95, .17
£ REACH 2 042 5 7 2640, .04 1.66
= ADDHYD 4 042 75

£ RUNOFF 1 04f8 £ 125 S =

& ARDHYD 4 048 55 7

& REACH 3 0OLE& 7 & I 1.66
BORUNOFF 1 058 5 B2, )
£ ADDHYD 4 OLE 5 & 7

& REACH 32 057 7 & 1.87 1.44
£ RUNOFF 1 OR7 5 22 25
& ADCHYD 4 087 567

£ RUNOFF 1 043 5 .047 20, .17
& RUNOFF 1 o2l A 189 27, .58
& ADDHYD 4 021 56 4

5 REACH 3 Ode 4 8 ZE40. 0 1.25
& RUNOFF 1 047 3128 oz 21
& REACH 2 046 2 4 1320, .51 1.54
£ RUNDOFF 1 046 & 128 a2 29
& ADOHYD 4 Od4% 4 /3

& ADDHYD 4 04de 54

5 REACH 32 087 = 5 1320 .45 .25
& ADDHYD 4 0L7 57 &

B REACH 3 053 & 4 1320. 1.87 1.44
£ RUNOFF 1 045 5 1ZE = .51
G REACH 3 089 5 B 1400 11 1.66
& ADDHYD. 4 052 4 & 7

& RUNOFF 1 Oh9 5 053 oz 25
£ ADDHYD 4 059 57 &




! CRERRERERERRRRRRERREEEER0-20 LIST OF INFUT DATA (CONTINUED ) ®RRdikicbibiiiiiiiiey

£ RESVOR 2 53 & 7 1405
& REACH 2 08& 7 £ BED, i.64 1.7
£ RUNOFF 1 086 5 0832 24 48
£ ADDHYD 4 086 587
£ REACH . 2 OR7 7 5 1.13 1.67
& RUNOFF 1 087 5. ag 25
£ ADDHYD 4 0”7 587
& RUNDFF 1 044 £ 125 27 < }
£ REACH . 3 087 g8 £ 1320, V25 1.54
£ ADDHYD 4 O£7 £ 75
. £ REACH 32 089 5 & 1320 i.14 1.67
£ RUNDFF 1 Of3 5 LOR3 o1, £ 2
5 ADOHYD 4 3 582
& RUNOFF 1 K] 5 091 an. 23
& REACH 3 041 8 & 3000, .24 1.66
£ RUNOFF 1 022 L BN 27. 47
£ REACH 3 041 5 725800, .24 1.66
& ADDHYD 4 041 & 75
£ RUNDFF 1 04l s 172 24 33
& ADDHYD 4 041 567
£ REACH 3 042 7 & 2500 653 1.25
£ RUNOFF 1 Q42 5 .075 27 22
£ ADDHYD 4 042 58 7
& REACH 2 073 7 & 1320, 4 €49 1.25
£ RUNDOFF 1 073 5 0£3 25 V27
& ADDHYD 4 072 56 4
£ RUNOFF 1 040 5 034 2. -3
£ REACH 32 og2 = £ 1400 10 1. E£
v 5 RUNDFF 1 032 5 083 24 . 27
£ ADDHYD 4 082 5 & 7
£ REACH 2 031 7 & 1320, 22 1.54
£ RUNOFF 1 0=1 L & 125 24 B2
A ADDHYD 4 0381 58 7
& REACH 3 073 7 £ 1320 09 1.E£8
= ADDHYD 4 072 4 &5
& REACH 3 077 B & 1220, 2. 24 1.44
£ RUNDFF 1 Q77 5 063 BE. 3
£ ADDHYD 4 077 567
£ ADDHYD 4 0589 275
£ RESVOR 2 N &
& REACH 3 O 7 . 52 1.67
£ RUNDFF 1 5. o5 Bz
£ REACH 3 < s & V23 1.54
£ RUNOFF 1 5 o2 AL
& ADDHYD 4 587
£ REACH = 7 £ 23 1.54




FEREREREERE LR REER0-20 LIST OF INFUT DATA (CONTINUED »idddkdbbiaihbiideiigy

£ RUNDFF 1 079 & .03 (R 25
£ ADDHYD 4 073 K & 7

£ REACH 3 075 7 B 1320 2,49 1.25
& RUNOFF 1 Q7€ 5 (082 o6, 25
£ ADDHYD 4 078 5 &7

£ REACH 3 075 7 € 1320 7.056 1.25
& ADDHYD 4 075 265

£ RUNOFF 1 075 & 083 95 L2
& ADDHYD 4 075 567

& REACH 2 112 7 £ 1320 .41 1.67
i ADDHYD 4 112 162

£ REACH 3 113 2 5 1320 .04 1.62
£ RUNOFF 1 113 5 0532 1. 52 .
& ADDHYD 4 113 567

£ RUNDFF 1 129 5 221 a7 20
& ADDHYD 4 113 571

£ RUMIDFF 1 052 5 053 24, 2
& REACH 2 080 & £ 1320 25 1.54
£ RUNDFF 1 080 5 083 21, .43
£ ADDHYD 4 080 567 -
£ REACH 3 065 7 £ 1320 28 1.54
£ RUNOFF 1 O£5 E..047 82, .49
£ ADDHYD 4 065 567

& REACH 3 068 7 & 1320, €. &2 1.25
£ RUNIDFF 1 03 5063 a5 25
£ ADDHYD 4 068 56 7

5 REACH 3 Q70 7 S 13520 .14 1.25 *
£ RUNOFF 1 070 £ 063 BE 25
£ ADDHYD 4 070 567 ’
£ REACH 3 074 7 £ 1320 £.75 1.25
£ RUMOFF 1 074 5 063 0. J24
£ ADDHYD 4 074 587

£ REACH 2 113 7 £ 1320, 211 1.25
£ ADDHYD 4 113 162

£ REACH 2114 2 1 3000 .04 1.63
£ RUNOFF 1 064 5 .25 82, .33
£ REACH 3 072 5 £ 2640, .18 1.54
£ RUNOFF 1 072 B 125 I .49
& ADDHYD 4 072 5 6 7

£ REACH 2 114 7 £ 2000 .0Q5 1.66
£ RUNDFF 1 115 £ 034 92, L5
& ADDHYD 4 114 5 &7

£ ORUNOFF 1 071 5 135 a3, LA
£ REACH 3 114 E & 2200, el 166
£ ADDHYD 4 114 £ 75

& RUNOFF 1 114 £ 128 =L 1.1=




TRZ0 XEQ@ 1i-14-86 157 CAVE CREEK - ADMS HYDROLOGY Jag 1 SUMMARY
REV PC 097330, ﬁb . WITH PROPOSED IMPROVEMENTS PAGE 4

SUMMARY TAELE | - SELECTED RESULTS OF ZTANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STARCE) AFTER THE PEAK DISCHARGE TIME AND RATE (CF3) VALUES INDICATES A FLAT TOP HYDPROGRAFH
A QUEZTION MARK(?)> INDICATES A HYDROGRAFH WITH FEAK AS LAST POINT.D

SECTION/ STANDARD RAIN = ANTEC HAIN PRECIFITATION PEAK. DISCHARGE
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME RUNOFF
1D OFERATION AREA # COND  INCREM EEGIN AMOUNT  DURATION  AMOUNT ELEVATION TIME RATE RATE
(5Q MID (HR} (HRD CIND CHR? CIND (FT) CHR) (CFED (CEHD

ALTERNATE i SINEN i

ASECTION

1 RUNOFF - 15 1 2 05 L0 4.04 24 .00 B 46 —— 12.45 245 .49 0
2 RUNOFF .10 i P ] .0 4.04 24 .00 2.46 ——— 12.44 165.73 5
3 REACH .15 1 2 o2 L0 4.04 . 24.00 .45 ——— 12 63 244 53 2.7
3 REACH 1o i 2 03 0 4.04 24 .00 2.44 ——— o 12,70 153 .51 1
3 ADDHYD .25 1 s on 0 4.04 24,00 3.45 ——— 12 €5 400.72 . _
3 RUNOFF 05 i P .03 O 4.04 24 .00 1.932 — i2.52 51.38 2.7
3 ADDHYD .29 1 b .08 O 4.04 24 .00 .19 — 12 .59 445 .92 .5
£ RUNOFF .11 1 2 .08 0 4.04 24 .00 2.13 — 12.71 106.35 0.2
) TI0 £  REACH L23 i 2 o8 .0 4.04 24.00 2.1a 1505, 54 1271 443,03 L2
XZECTION & ADDHYD .40 1 2 o8 .0 4.04 24.00 2.90 1506 .07 12.71 545 22 L3
XSECTION &  REACH .40 1 b .oB 0 4.04 24.00 2.89 1497 .00 12.86 531.54 .5
XSECTION 7 RUNOFF 12 1 2 .08 L0 4.04 24 .00 1.83 - 12.65 106,65 .5
XSECTION & REACH A2 1 2 e .0 4.04 24,00 1.82 1495 41 12.77 10§.14 27
(SECTION 19 RUNOFF oz 1 2 L0 ) 4.04 24,00 3.47 12.44 37 .8 .5
XSECTION 4 RUNOFF 1o 1 2 o ) 4.04 24 .00 246 —— 12.44 & 4 ,
XEECTION 4 REACH LO2 1 2 .02 L0 4.04 2400 2. 43 —— 12.97 14426
XSECTION 4 ADDHYD L22 1 2 .08 L0 4.04 2400 .46 - 1z.45 16139
XSECTION & RUNOFF .13 1 2 03 L0 4.04 24 .00 1.82 - 12.59 2212
XSECTION &5 REACH .22 1 2 L0 .0 4.04 24.00 2. 45 —— 12.62 1577 .4
XSECTION 5 ADDHYD .24 i 2 R .0 4.04 24 .00 2.85 —— iz.61 13592.2
X“F(TIHN & REACH pc:) 1 2 .o .0 4.04 2400 2,34 1436 a2 12.858 2E .7
ECTION 3 ADDHYD .52 i 2 .o 0 4.04 24 .00 2.65 1497 .09 12.84 .31 )
ECTION & ADDHYD JBE 1 2 oo 0 4.04 24 .00 272 1497 43 i2.858 132 .7
XEECTION 18 RUNOFF s 1 e Lo .0 4.04 24,00 1.30 —-—— 287 93 .7
XSECTION 2 REACH Lig i 2 .02 L0 4.04 24,00 1.89 1435.70 2.9 4z .7
ASECTION 2 ADDHYD 1.04 1 2 o .0 4.04 24 .00 2.5 1497 .51 iz2.86 os 1157.9
-~' X o RUNDFF iz i 2 .08 L0 4.04 24,00 1.90 —— iz.&a 20 9099
o ADDHYD 1.1z i e 0 0 4.04 2400 2.50 1497 .52 12.34 07 1119.2 ;
I &  RESVOR .18 i b .08 LG 4. 04 24,00 2.29 1501 .22 13,48 i) 394 .4
XSECTION 14  REACH .18 1 2 i ¢« .0 4.04 24,00 2.29 1422 19 12,68 £ 331.0
XSECTION 3 RUNOFF 07 i 2 Loz .0 4 .04 24 .00 1.97 ——— 12.78 56,70 =L '
XEECTION 14 REACH 07 1 2 LG L0 4.04 24.00 1.97 1485 27 12,96 83,63 212.6

- b
. i . M =




TRZO XEQ i1-14-86 15:57 CAVE CREEE - ADMS HYDROLOGY Jop 1 SUMMARY
REY PC 02/330.2) WITH PROPOSED IMPROVEMENTS FAGE 5

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER FPERFORMED
(A STARCE) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A& FLAT TOP HYDROGRARH -}
A QUESTION MARK(?) INDICATES A HYDROGRAFH WITH FEAK AT LAST POINT.)

SECTION/ STAMDARD RAIN  ANTEC MAIN FRECIPITATION FEAK DISCHARGE i
ZTRUCTURE CONTROL - DRAINAGE TABLE MOIST TIME RUNOFF
ID OFERATION AREA # COND  INCREM BEGIN AMOUNT  DURATION  AMOUNT ELEVATION  TIME RATE RATE

(3Q MI) CHRD (HR) CIND (HR3 CIND (FT) CHR? (CFS) CCSMD

ALIERNATE 1 STORM
i

XSECTION 14 ADDHYD i 2 OB 0 4.04 24 .00 2.27 1482 472 12.57 482,32 28835
XSECTION 10 RUNDFF i 2 .ol 0 4.04 2400 1.82 —— 12.59 332 o312
XEECTION REACH 1 2 oD L0 4.04 24 .00 1.82 ——— 12.75 &6 5o 911.4
RUNOFF ; 1 2 R ) 4.04 24 .00 1.97 ——— 12.72 212.10 206 .4
ADDHYD X i 2 L0 0 4.04 24 .00 1.92 - 12.732 238 55 907 .5
REACH L33 i 2 0B .0 4. 04 24,00 1.3 ——— 12.73 233 .55 207 .5
RUNOFF i o i 2 .08 .0 4.04 24.00 2.22 —— 2.89 140 57 1124 .5
3 ADDHYD. A5 i 2 0 0 4.04 2400 2.01 — iz2.68 431.13 343 .6
XZECTION RUNCOFF i3 1 2 o8 O 4.04 2400 1.97 —— 12,72 113.359 859.0
ASECTION 14 REACH .13 1 2 03 0 4.04 24.00 1.97 1435 .91 12.89 111 .92 247 .9
ASECTION 13 ADDHYD .59 i 2 o5 0 4.04 24 .00 2.00 ———— 12.71 532.09 05,0
=CTION 14 REACH .53 1 2 0 0 4.04 24 .00 2.00 1428 .91 12.71 532.09 08,0
XSECTION 14 ADDHYD 1.82 i 2 o8 O 4.04 24.00 2.8 1423.04 12,87 775.35 424 .4
XEECTION 16 RUNDOFF L2 1 P o3 0 4.04 2400 2.56 —— 12.54 155.97 1310.7
XSECTION 15 REACH .1 1 Z o O 4.04 24.00 2. .56 ——— 12 €4 155.01 1302 .6
15 RUNOFF .07 1 2 R .0 4. 04 24 00 2.21 ——— 12.74 71.32 977.0
15 ADDHYD 12 1 2 L0 L0 4.04 24 00 2.43 ——— 266 224 .76 1170.6
{4 14 ADDHYD 2.02 1 2 Q2 L0 4. 04 24 .00 2.2 1433 .19 12.30 979.732 435 .3
XSECTION 14 RUNOFF g i 2 Lo .0 4.04 24 Q0 2.8 — i2. .51 227 .94 12878
ISECTION 14 ADDHYD 220 1 2 .03 .0 4.04 24 00 2.21 1423 23 2.69 1121 .09 510.5
XSECTION 27 REACH 220 1 2 Lo 0 4.04 24 .00 2.20 1472 .75 12.97 1006 .29 ABD .2
XEECTION 27 RUNDFF 13 1 2 R UE] 0 4.04 24,00 2.20 — 12.21 157 .15 235.9
XSECTION 27  ADDHYD acs) i Z .08 0 4.04 - . 24.00 2.20 1472 .85 12.96 1162 €8 487 .7
XEECTION 7 RUNOFF .06 1 2 L3 R 4.04 24 .00 2.47 —— R A ¥ 101 .41 1718.3
ASECTION 25 REALH .08 i 2 .08 ) 4.04 2400 .43 ——— iz.a8 83 .43 16187
XSECTION - 25 RUNOFF .09 1 2 .02 .0 4.04 24 .00 2.3 m—— iz .52 113.22 2
XZECTION 25 ADDHYD i B 1 2 .o .0 4.04 24 .00 2.76 - 12 56 1o B2 2
(SECTION 27 REACH .15 i 2 Lo 0 4.04 24 .00 2.75 1470 .52 12.68 124 .47 4
CTION 27 ADDHYD 253 1 2 ] O 4.04 24 .00 2.24 1472 .93 12.91 113,23 Eie.7
CTION 26 RUNDFF 7 i 2 L0 L0 4.04 2400 248 - 12.47 ICIRC - 1293.7
' XSECTION 27 ADDHYD 2.60 i 2 L@ 4. 04 2400 2.24 1472 .24 1z2.89 5iz2. 4
XZECTION 37 REACH 260 i 2 L0 4.04 24 .00 2.24 1455 .76 12.02 507.7
o -CTION 37 . RUNOFF 13 i 2 .0 4.04 2400 231 ——— 12,46 1352.& [ ]
SECTION 37 ARDHYD 272 i 2 0 4.04 24,00 2.2 1455 .72 13.01 491 .2
STRUCTURE 37 RESVOR 2.72 1 Z L0 4.04 24 .00 2.2 1450 €8 13.04 450 .5 ,
LSECT Iy 24 RUMNOFF JEQ i 2 Lo 0 240G 2.57 ——— iz. 52 26381 357 &




TRZD XEH 11-14d-

26 15157 CAVE CREER — ADMEZ HYDROLOGY Jog 1 SUMMARY
REV PO 03/783(.2)

WITH PROPOSED IMPROVEMENTS PAGE £

SUMMARY TABLE 1 ~ SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER FERFORMED
(A STARCE) AFTER THE FEAK DISCHARGE TIME AND RATE (CF3) VALUES INDICATEE & FLAT TOP HYDROGRAFH
A QUESTION MARK(T) INDICATES A HYDROGRAFH WITH FEAK AS LAST FOINT.

SECTION/ STANDARD RAIM ANTEC MAIN FRECIFITATION FEAK DIZSCHARGE
ETRUCTURE CONTROL  DRAINAGE TABLE MOIST TIME RUNCFF
o OFERATION AREA # COND  INCREM BEGIN AMDUNT  DURATION . AMOUNT ELEVATION  TIME RATE RATE
(3@ MID CHRD {HR3 CIND (HR CINY (FT (HR) (CFE) (CEM2

ALTERNATE 1 SI0RM i

SECTION 37 REACH L20 i 2 .08 L0 4.04 24 .00 2. 56 1452.61 12.61 286 68 13469
‘EtTInF 37 ADDHYD 2.92 1 2 .03 ) 4.04 24.00 2.24 1455.92 12,8 1463.79 501.0
‘ CTION 25  RUNOFF e 1 2 .08 .0 4.04 24 .00 2.21 ——— 12.76 149 .43 987.9
CTION 326 REAGH e 1 2 0B N 4.04 24.00 2.19 — 13.27 117 .40 7B2.6
XEECTION 36 RUNOFF 13 1 2 Lo .0 4.04 24.00 2.30 — 1z2.54 185.70 1245 &
5 LTIUN 35 ADDHYD .28 1 4 L0 L0 4.04 24 00 2.24 — 12.62 201.90 2.5
: 34 . RUNOFF i 1 Z .08 .0 4.04 24.00 2,38 ———— 12 .64 141 €& 113332
35 REACH .13 H 2 .o .0 4.04 24.00 2.33 ——— 12.76 139.31 1114.5
/ 35 RUNGFF 13 i 2 Lo .0 4.04 24.00 2.20 — 12.54 154 .91 12393
35 ADDHYD .28 1 2 .02 0 4.04 ° 24.00 2.34 — 12.61 #31.50 1125.0
' 26 REACH .25 1 Z .o .0 4.04 24 .00 234 — 12.61 281 .50 1126.0
i 35 ADDHYD .53 i = Lo 0 4.04 24 .00 2.23 ——— 12.61 433 .34 210.2
SECTION 327 REACH L83 i 2z .08 .0 4.04 24 .00 2.29 1454 .45 12 61 423,324 2102
XSECTION 37 - ADDHYD 2.45 1 2 .02 0 4.04 24.00 2.25 1456 .35 12.73 123,33 547 .0
STRUCTURE 432 RESVOR 3.4k 1 2 oo .0 4.04 24 .00 2.1¢ 1450, 05 13,53 1271 .16 6.1
XSECTION 143 RUNOFF e 1 2 Lo .0 4.04 24 .00 2.43 ——— 12.55 20,11 1281.3
CTION 14% - ADDHYD .82 1 2 .08 .0 4.04 24 .00 2.18 ——— 13,45 1280 4% 042
C 39 REACH 2.52 1. P L0 .0 4.04 24 .00 2.12 - 12.45 1230 . 443 26402
23 RUNDFF .06 1 2 02 .0 4.04 24 .00 2. 48 - 12.558 o011 12818
X’FCTIHN 39 ARDHYD 2.5 i 2 .0 0 4.04 24 .00 2.19 ——— 12.40 1292 .14 36101
KSECTION. 28 RUNOFF 13 i 2 o8 Ry 4.04 24 .00 2.48 e 12.52 167 .08 .7
CTION 33 REACH .13 1 2 Lo L0 4.04 24.00 2.43 ——— 12.52 157 .08 .7
CTION 323 ADDHYD .70 i 2 .o 0 4.04 24,00 2.20 —— 12,39 1307 a2 t 2
CTION 25 REACH 2.70 1 2 L3 L0 4.04 24.00 2.20 - 13.39 1307 .92 .2
XKSECTION 85  RUNOFF Of, i 2 .08 0 4.04 24 .00 238 oo 12.88 75.29 LB
XZECTION 25 ADDHYD 2. 77 i 2 .02 B 4.04 24.00 2.20 - 132,38 1317 .32 249 .9
XEECTION 24 REACH 2.77 1 g .o .0 4.04 2400 2.20 - 12,28 1217 a2 24909
SECTION 24 RUNDFF 05 i 2 .08 LG 4.04 24.00 2.39 —— 12.55 73.:29 12526
CTION 24 ADDHYD .83 i Z el e 4.04 24 .00 220 o 13,27 1327 .94 SadE &
LSECTION 91 RUNOFF 13 i P .0 0 4.04 24.00 2.57 e 12.52 169 21 i: .7

K XEECTION REACH G i 2 e L0 4.04 2400 2.57 - 2.52 1622 13827 ;
CTION RUNOFF 11 i 2 L2 .0 4.04 24 .00 247 — 12.58 13z.92 12135

@ XSECTION ADDHYD .23 1 < LS .0 4.04 24,00 2. 52 —— 12.54 301,14 12869 ®

SECTION REACH L3 1 Z L3 L0 4.04 24.00 2.52 ——— 12.54 301,14 12869

XEECTION RUNCFF .0b 1 Z Lo e 4.04 24 .00 2.0 —_— 12,50 &2 16 1522 6 )
REACH Rl i 2 R R ! 2400 2.3 - i2.78 5634 .7




TRZO XEQ 1i-i4-86€ 15157 CAVE CREEX - ADMS HYDROLOGY Jog SUMMARY
REY PO O92/230 . 2) WITH PROPOSED IMPROVEMENTS FAGE 7

SUMMARY TABLE 1 - SELECTED RESULTS 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 HYDROGRAPH
A QUESTION MARE(?) INDICATES A HYDROGRAPH WITH PEAE AS LAST FOINT.)

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION FEAE DISCHARGE
STRUCTURE CONTROL  DRAINAGE  TABLE MOIST TIME RUNOFF
Ip DPERATION AREA # COND  INCREM BEGIN AMDUNT  DURATION  AMOUNT ELEVATION  TIME RATE RATE
(ZQ ML CHRD (HRD CIND (HR2 CIND (FT) (HR) (CFED COEMD

ALIERNATE 1 STORM 1

YSECTION 22 RUNOFF .09 1 2 .08 0 4.04 2400 2.65 - 12.64 115.03 1
T 32 ADDHYD 14 1 2 .03 0 4.04  24.00 2.56 - 12.63 169.57 1
SECTION £2  ADDHYD .38 1 2 .08 0 4.04  24.00 2.54 - 12.57 464 €4 1
XZECTION 27 REACH 3 1 2 .08 0 4.04  24.00 2.54 — 12.57 454 .64 1
XSECTION 86 RUNOFF .0 1 z .08 0 4.04  24.00 2.57 - 12.45 9081 1441
XSECTION 357 REACH .08 1 2 .08 0 4.04  24.00 2.57 m—— 2.55 33 .42 14193
27 ADDHYD .44 1 2 .08 0 4.04  24.00 2.54 — 12.57 553 .52 1264.7
57  RUNOFF L0 1 2 .02 0 4.04  24.00 2.65 - 12.54 25.93 1364.3 ;
87  ADDHYD .50 1 2 .08 0 4.04 24,00 2.55 - 12.57 3953 1276.5 ,
24 REACH .50 1 2 .08 .0 4.04  24.00 2.55 — 12.57 £39.53 1276.5 v
; , .y
XSECTION 84  ADDHYD 4.32 1 2 .08 0 4.04  24.00 2.24 — 12.68 1745 51 403 .1
XZECTION 105 REACH 4.33 1 2 .03 0 4.04  24.00 2.24 — 12 .68 1745 .51 403.1
XSECTION 105  RUNDFF . OF 1 2 .03 0 4.04  24.00 1.90 - 1261 61.30 97%.0
XSECTION 105  ADDHYD 4.39 1 2 .03 .0 4.04  24.00 2.24 m—— 12.67 1805 .76 411 .1
TIE RUNOFF 05 1 2 02 0 4.04  24.00 z.84 -—— 12.53 67.3 14332.4
XSECTION 102  REACH .08 1 2 .08 0 4.04  24.00 .82 -— 12.03 52.85 1124.5
XSECTION 102  RUNOFF L0 1 2 .08 0 4.04  24.00 2.22 - 12 €0 70.08 1112.4
0z ADDHYD 11 t 2 .08 0 4.04  24.00 2.47 -—- 12.63 102.23 324 .4
REACH 11 1 2 .0 0 4.04  24.00 2.45 - 1211 89.97 817.9
ADDHYD 4.50 1 2 .08 0 4.04  24.00 z.24 - 1268 186617 414.4
REACH 4.50 1 2 .08 .0 4.04  24.00 z.24 —- 2.6 196617 414 .4
RUNOFF .07 1 2 .03 0 4.04  24.00 1.90 - 12.64 £5.83 9549
( i ADDHYD 4.57 1 2 08 0 4.04  24.00 2.24 — 12,62 24.78 422.2
XSECTION 12  RUNOFF .07 1 2 .02 0 4.04  24.00 2.22 - 12.52 8692 1241.7
YSECTION 22 REACH .07 1 2 .0 0 4.04  24.00 2.18 —- 3.29 4952 7023
XSECTION 29 RUNOFF .28 1 2 .08 0 4.04  24.00 2.13 e 12.82 874.0
CTION 23 ADDHYD 32 1 2 .08 .0 4.04 24,00 z.14 - 12.68 7594
SECTION 30 RUNOFF .25 1 2 .08 0 4.04  24.00 1.97 - 125 235.9
XSECTION 23 REACH .25 1 2 .08 0 4.04  24.00 1.97 - 12,28 8243
XSECTION 23 ADDHYD 57 1 z .08 0 4.04  24.00 2.08 - z.83 792.4
REACH 1 2 .08 0 4.04  24.00 Z. 06 -—— . 12.48 451 .63 792.4
RUNOFF 1 2 .08 0 4.04  24.00 2.04 - 12.89 185.73 793.7
SECTION 32 ADDHYD 1 2 L OF 0 4.04 24,00 208 - 12 88 £327.40 7928 @
XSECTION 31  RUNOFF 1 2 .03 0 4.04  24.00 2.20 - 12.57 33.02 11728
XSECTION REACH 1 z O 0 4.04  24.00 2.26 - 12,34 £0. 30 717.3
RUNOFF 13 1 2 L0 0 04 24.00 2 :

3
i
i
i
ot
I3
i
~§
o
Doy
n
ook
ll e
WO
-
l )




CAVE (CREEK -~ ADMS HYDROLDGY e 1 EUMMARY
YITH PROPOSED IHPR”V TMENTS PAGE i

SUMMARY TABLE 1 -~ SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER FERFORMED
(A STARCE) AFTER THE FEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES 4 FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAFH WITH FEAK AS LAST POINT.)

SECTION/ STANDARD ) RAIN ANTEC MAIM FRECIPITATION FEAE. DISCHARGE
STRUCTURE CONTROL DRAINAGE TABLE MOIRT TIME RUNCIFF e e o e e e e e
i OFERATION AREA # COND  INCREM BEGIN AMOUNT - DURATION  AMOUNT ELEVATION TIME RATE RATE
(56 MID (HRD (HR) CIND (HR?> CIND (FT) CHRD . LCFE) COEM?

i STORH
ADRDMYD
REACH et
HDDHYD 1.07
REZVOR 1.07
REACH 1.07

.04 24 .00
.04 24,00
.04 24 .00
.04 24 .00
.04 24.00

—— lh,65

2
T
B el

e b
|
|
§

P
¥4
~

Bad
[
D

&

i
1
i
e e
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T sk ok o sk
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>
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T
bix]
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000~ T T
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s
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o
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RUMOFF 13
ADDHYD 1.26
RUNOFF .14
REACH .14
ADDHYD 1.40

04 2400
04 24,00
04 24,00
04 24,00
04 2400

Lot 0 a2
10
t
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34
a5
33
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REACH 1.
RUNOFF

.04 24,00
.04 24 .00
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P
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mn
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Tt foobs funks faot ke
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o2 40 4 1. L3

92 i .0 2. » 2. : .7

S92 ADDHYD 163 .o .04 24,00 1. ——— 12.58 £25 .56 =

37 REACH 1.53 Lo 0O .04 24,00 1. — 12.85 E25 .56 7

27 RUNOFF .19 O 0 e 24.00 2. i 12,54 254 23 =2
CT1i ACDHYD 1.71 1 2 08 L0 .04 24 .00 2.00 —— 12.55 879 .63
> ECTION RUNGFF i pc i 2 oo .0 .04 2400 2.55 - 12.77 122 .88
¥ CCTIHN REACH iz i 2 R L0 .04 24 .00 2.55 —— 1z2.92 129 15
RUNOFF i3 i 2 oo .G .04 24 .00 2.22 - 2.55 lda 27
ADDHYD .25 1 2 oz 0 .04 24.00 2.33 —— 2.64 251 .35

REACH .25 1 2 .o L0 .04 2400 2.3 - 12.72 250.77 10031

ADCHYD 1.36 i 2 o 0 .04 24 .00 2.04 e 12.58 1103, 54 554 .1

REACH 1.96 1 2 Lo3 L0 .04 2400 2.04 - 258 1108 .54 1

RUNOFF R 1 P Lo L0 04 24 .00 2.57 — 2.45 131 .63 L3

ADDHYD 2.08 1 2 e 0 .04 24,00 2.07 ——— 12.56 i 5

33 REACH 208 i z ] L0 4.04 24 .00 s i iz2.56
99 RUNGFF LO9 i 2 Lo .0 4.04 24 00 2. - 12,52
33 ADDHYD 215 1 2 L0 Rt 4.04 24 .00 2. —— 12.56
141 RUNOFF .15 1 2 .o O 404 2400 2. —— 12. 54
140 REACH 1= 1 2 L2 G 4,04 24.00 2. ——— 12.54

RUNOFF 1 =z LG 4.04 2400 2 - iz, 0 !
ADDHVD 1 Z o 4,04 24.00 2. - 12, 2
l @ ) RUNDFF 1 Z O 4.04 400 2. ——— iz B o
; 3 ADTHYD 1 2 iy 4.04 24.00 P —— 12 .5
REACH i Z 0 4. 04 2400 2. - iz =

FUNGOFF
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SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE CRDER PERFORMED
(A STARCE) AFTER THE FEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAFH
A QUESTION MARK(T) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

SECTION/ STAMDARD RAIM  ANTEC HMAIN PRECIPITATION PEAE DISCHARGE
STRUCTURE CONTROL. DRAINAGE THABLE MOIST TIME RUNCFF —= =
1D OPERATION AREA # COND  ITWCREM BEGIN AMOUNT  DURATION  AMOUNT ELEVATION TIME RATE RATE
(5Q MID {HRY CHR? CIND CHRD CIND (FT) (HRD (CFS) (CEMD

ALIERNAIE i STORM i
ASECTION 129 ADDHYD ka2
CTION 1C ADDHYD 2.73
CTION RUNDOFF 07
CTION REACH 07
SCTION RUNOFF s

.04 24,00
.04 24.00
.04 24 .00
.04 24 .00
.04 24.00

-~
be)

e & 784 .2 1320,
2.19 ——— 12.56 2126.45 i
44 z

fone frete fuute fande ke
[SSUR Sl S S
o
D]
-]
i Ll L P B
I
~
i
|
—
b3

) DO N

ASECTION ADOHYD ey i 2 02 0O .04 24 .00 2.65 —— 12.47 .7
CTION REACH .27 1 2 Qo 0 .04 24.00 2. 64 e 12.61 4
TION ADOHYD 300 i 2 (3 G .04 24.00 2.3 ——— 12.57 1
TION RUNDFF Nl i Z oD 0 .04 24 .00 2.87 ——— 12.50 3
CTTON ADEHYD 3,08 1 2 O O .04 24 .00 Z2.24 —— 12 56 .7
CETRULCTURE S RESVOR 3,00 1 2 08 3] .04 24 .00 2.14 141812 iz. &8 1.2
SECTION 1 RURIDFF B} i 2 03 0 .04 24 .00 2.23 ——— 12.45 3.4
CTION RUNOFF LOE 1 2 (81 0 .04 24 .00 3.05 ——— 12.44 2.7 ¥
CTION ADDHYD .14 i 2 3 (o] .04 24 .00 2.41 ——— 12.45 3
CTION REACH .14 1 2 24.00 2.40 —_— 12.72 y. 2

LSECTION RUNDFF L4 1 2 03 0 .04 24 .00 2. —— 12.45 45 .93 130327
REACH .04 i 2 0z 0 .04 2400 2. —— 1z.85 2647 10124
ADDHYD 17 1 2 o 0O .04 24 .00 2. - 2.74 211.70 1209.7
RUNOFF L& 1 Z o8 0 .04 24 .00 2. —— 2.45 21256 1z43 1
ADDHYD .33 1 Z 03 0 .04 24 .00 2. ——— 12.4% 289,72 1167 .0

RUNGFF .14 1 2 Qo 0 .04 2400 2.85 —— 12.45 RER AR 9
RUNIFF o2 1 2 o 0 .04 24 .00 347 — 12.44 137 .50 2
32 ADDHYD S22 1 2 o8 G e 24 .00 .07 - 2.45 389378 15990 ;
3 REACH .22 1 z o Q 04 24 .00 3.06 —— 12.53 354 .33 1575.1
3 RUNOFF 12 1 5 o a .04 2400 2.57 —— 12 46 171 &2 1441 .4

i
PoTR CA SRR R <Y [N~ C N TS N E N <A A N < f S A < N S Y $ooodm P B g S A N A -
4

131 ADDHY 1 2z 03 0 .04 24,00 2,89 et 12.49 519,69
121 ADDHYD 1 2 on 0 .04 24,00 2. P 9059 47
RESVOR i P aa 0 .04 24 .00 ; 154 .57
REACH i 2 o 8] .04 2400 Py 154 64
RUMNOFF i 3 o 0 .04 2406 K] 571

126 ADDHYD 54 1 z o o 4.04 2400 = 373.04

: N 134 REACH & 1 7 03 o 4.04  24.00 2 373 .0
l @ CTION 135 RUNOFF 04 i z 08 0 4.04 2400 3 72.19 )

CTION 134 REACH .04 1 7 0 0 4.04 .00 3 6458

N 134 ADDHYD == i z 02 o 4.04 24,00 z 435 47

FLNMOFF LB 1 i ek N & i 4 .00 Fo4As e 12 47 74 RE 13937
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) SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER FERFORMED
¢ (A STAR(H) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAFPH WITH PEAK AS LAST POINT.)

¢r SECTION/ STANDARD RAIN ANTEC MAIN FRECIPITATION PEAK DISCHARGE g
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME RUNCFF
. - ID DOPERATION AREA # COND  INCREM BEGIN AMOUNT  DURATION AMDUNT ELEVATION TIME RATE RATE .
€ (5Q MId CHRY (HR) (IND (HR). CIND (FT> (HR) . (CFS) (CEM) &9
€ ALTERNATE i STURM 1 : 2
XSECTION 134 ADDHYD 1.07 1 2 .08 .0 4.04 24 .00 2.51 ——— 12.49 7032.24 &54 .32
XSECTION 125 RUNDFF Az 1 2 .03 .0 4.04 24 00 2.32 —— 12.45 154 .15 1403 .1
¢ XSECTION 124  ADDHYD 1.13 1 2 .08 .0 4.04 24.00 2.49 —— 12.47 264 80 725.58 }
XSECTION 124 REACH 1.19 1 2 .03 0 4.04 24 .00 2.49 - 12.47 864 .80 725.5
XSECTION 124 RUNOFF .22 1 2 .02 .0 4.04 24 .00 2.40 — 12.46 2032.53 1326.0
XSECTION 124 ADDHYD 1.41 1 2 .08 .0 4. 04 24 .00 2.48 — 12.47 116311 827.93
) XSECTION 124 REACH 3.08 i 2 .08 .0 4.04 24 .00 2.14 ——— 12.88 1552 .51 504.2 .
¢ XSECTION 124 ADDHYD 4.43 i 2 .02 .0 4.04 24 .00 2.25 —— 12.56 2305 .43 513.5 79
XSECTION 103 RUNOFF .08 1 2 .08 .0 4.04 24 .00 2.40 ——— 12.46 112.17 1284 .9
- XSECTION 124 ADDHYD 4.57 1 2 .08 0 4.04 24 .00 2.25 — 12.55 2411.70 527.6
€.
- XSECTION 104 REACH 4.57 1 b4 .0 .0 4.04 24.00 2.25 m—— 12.556 2411 .70 827 .6
XSECTION 104 ADDHYD 9.14 1 2 .08 .0 4. 04 24.00 2.24 ——— 12.53 4253 .59 465 .3 ‘
(- XSECTION 107 REACH 5,14 1 4 .08 .0 4.04 24 .00 2.24 1419 .14 12.58 4255 59 485 .2 0]
XSECTION 107  RUNDFF 08 1 2 .08 .0 4.04 24 .00 2.22 ——- 12.52 73.26 1241.7
XSECTION 107  ADDHYD 920 1 2 .08 .0 4.04 24 00 2.24 1419 16 12.58 4329 .97 470.5 ‘
o oY
¢ XSECTION 123 RUNOFF .21 1 2 .03 .0 4.04 24 .00 3.45 —— 12.44 359.53 1627.3
XSECTION 107  ADDHYD 9. 41 1 2 .08 .0 4.04 24 .00 2.27 1419. 22 12.56 441 €7 492 .0
¢ SECTION 108 REACH 9.41 1 2 .03 .0 4.04 24 .00 2.27 ———— 12.58 4541 €7 432.0 )
' XSECTION 106 RUNOFF .06 1 2 .08 .0 4.04 24 .00 1.9 —— 1z .58 €5 .28 1052.0
XSECTION 108 REACH .08 i 2 .02 L0 4.04 24 .00 1.93 -—— 12.70 54 .54 1024 .4
v ‘ ' 2
¢ XSECTION 108  RUNCFF .03 1 2 .08 0 4.04  24.00 2.31 -— 12.47 23.45 1238 .1
XSECTION 103 ADDHYD .09 1 2 .08 .0 4.04 24 .00 2.07 —— 12.55 91.42 1033.9
: XSECTION 109 RUNCFF .06 i 2 .08 O 4.04 2400 2.39 —— 12.47 2613 1367 .2
) XSECTION 103 ADDHYD .15 1 2 .03 .0 4.04 24 .00 2.21 ———— 12.51 175.11 1153.7
XSECTION 102 ADDHYD 9,587 i 2 .08 .0 4.04 24.00 2.27 ——— 12 .86 4214 7€ 503.2
¢ XSECTION 110 REACH 9.57 1 2 .02 .0 4.04 24 .00 2.27 ——— 12.56 431475 E03.3
XSECTION 110 RUNOFF Q7 1 2 L0 N 4.04 24 .00 1.90 - 12.58 74 .20 10i6.5
G XSECTION 110 ADDHYD 9.64 i 2 L0g 0 4.04 24 .00 2.27 ——— 12.56 4333 .82 507.2 )
XSECTION 122 RUNOFF i) i 2 .08 .0 4.04 24 .00 2.48 —— 12.47 497 .17 1400 .5
KSECTION 110 ADDHYD 9.99 1 2 .03 .0 4.04 24 .00 223 —— 12.55 836523 535.3
o wJ
¢ XSECTION 111  REACH 9,599 1 2z .08 0 4.04 24 00 2.2 - 2.85 5365, 28 R36.&
XSECTION 111  RUNOFF .07 1 Z .02 0 4.04 24 .00 1.33 —— 12.59 £3 .83 231.2
@ XSECTION 111 ADDHYD 10.06 1 2 .08 .0 4.04 24 .00 2.27 —— 12 55 432,52 539.9 ®
XSECTION 112  REACH 10.08 i 2 .03 L0 4.04 24 .00 2.27 ——— 12.64 5372 .33 534 .4
XSECTION 112 RUNOFF ) 1 bES .02 .0 4.04 24.00 1.83 —— 12.55 £3. 26 1028.7 ,
2 2.2 ——— 12. 54 1

XSECTJ@l 112 ADDHYD  10.12 1 .08 0 ‘4 24.00 ~ 543226 537.




& TR20 XEQ 11-14-86 15.57 CAVE CREEK - ADMZ HYDROLOGY Jop i SUMMARY
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SUMMARY TAELE 1 -~ SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER FPERFORMED
¢ (A STARCHE) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOF HYDROGRAFH
A QUESTION MARK(?) INDICATES A HYDROGRAFH WITH FEAK AS LAST POINT.)

& SECTION/  STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE
STRUCTURE ~ CONTROL  DRAINAGE TAELE MOIST TIME RUNCFF
_ ID OPERATION  AREA #  COND INCREM BEGIN  AMOUNT DURATION AMOUNT  ELEVATION  TIME RATE RATE
& (SQ MID (HR)  (HR) CIND (HR) CIND (FT) (HR) (CFS) (CEM)
(s ALIERNATE ___1__ STORM.___1
XSECTION 121 RUNOFF (ZE 1 2 .08 .0 4.08 2800 3.47 o 12.44 425.70 1718.8
XSECTION 112 ADDHYD  10.37 1 2 .08 .0 4.04  24.00 2.29 - 12.61 5512.14 540.5
¢ XSECTION 49 RUNOFF .09 1 2 .08 .0 4.04  24.00 3. 46 —— 12.44 146,54 1702.€
XSECTION 42 REACH .09 1 2 .08 0 4.04  24.00 3.44 — 12.70 140 .63 1635.3
_ XSECTION 20  RUNCFF .06 1 2 .02 .0 4.04  24.00 2.47 -——— . 12.44 110.00 1718.2
&
XSECTION 48 REACH .06 1 2 .08 .0 4.04  24.00 3.43 - 12.99 39.75 1402.5
. YSECTION 48 ADDHYD 15 1 2 .08 .0 4.0  24.00 3.44 ——— 12.74 218.€0 1452 6
¢ XSECTION 42 RUNOFF 13 1 2 .08 .0 4.04  24.00  2.22 — 12.59 142.93 1143.5
: XZECTION 428  ADDHYD .28 1 z .08 .0 4.04  24.00 2.68 — 12. €€ 253, €0 12865
) XSECTION 56 REACH .28 1 2 .08 .0 4.04  24.00 2.83 - 12.79 3465.68 1260.7
(‘ XSECTION 56  RUNCFF .0 1 2 .08 .0 4.04  24.00 2.23 -— 12. 46 82.11 12191
XSECTION 56  ADDHYD .34 1 2 .08 -0 4.04  24.00 2.76 - 12.59 396.92 1144.7
& XSECTION 57 REACH .24 1 2 .08 .0 4.04  24.00 2.76 - 12.59 386,92 1144.7
' XSECTION 57 RUNDFF .06 1 2 .08 .0 4.04  24.00 2.23 - 12.46 23.11 1319.1
XSECTION &7  ADDHYD .40 1 z .08 .0 4.04  24.00 2.67 - 12.55 463,22 1155.2
€
: XSECTION 43 RUNDFF .05 1 2 .08 0 4.04 24,00 2.95 ——— 12.44 75.70 1610.6
XSECTION 21 RUNCFF 19 1 2 .08 .0 4.04 24.00 2.65 — 12.55 24978 1321.6
Cs XSECTION 21 ADDHYD .74 1 2 .08 0 4.04  24.00 2.71 — 12.48 319.12 13522
XSECTION 46 REACH .24 1 2 .08 0 4.04  24.00 2.71 - 12. 48 219,12 13522
SECTION 47 RUNDFF 13 1 2 .08 .0 4.04  24.00 2.23 ——— 12.48 161.49 1291.9
C
XSECTION 46 REACH 13 1 2 0 .0 4.04 24,00 2,22 - 12.58 160,03 1280.2
XSECTION . 46 RUNDFF 13 1 2 03 .0 4.04  24.00 2.23 — 12.47 152.41 1299.3
¢ XSECTION 46  ADDHYD .25 1 2 .08 .0 £.04  24.00 2.22 ——— 12.51 317.51 1270.0
XSECTION 46 ADDHYD .49 1 2 .03 .0 4.04  24.00 2.46 ——— 12.49 £35.94 1202.5
XSECTION 57 REACH 45 1 z 08 .0 4.04  24.00 2 46 — 12.49 £35.94 1202.5
¢ XSECTION 57 ADDHYD .23 1 2 .08 0 4.04  24.00 2.56 - 12.52 1098.96 1233.0
XSECTION 59 REACH €9 1 2 0% .0 4.04  24.00 Z.56 -t 12.52 1098 . 96 12390
¢ SECTION 45 RUNOFF 13 1 2 .03 .0 4.04  24.00 2.94 - 12.52 122,10 1464 .8
SECTION 53 REACH 13 1 2 .08 .0 4.04  24.00 2.93 - 12.64 178.92 1421.9
SECTION 53  ADDHYD 1.01 1 2 .08 .0 4.04  24.00 2.60 - 12.53 1271.89 1256.8
G '
XSECTION B9  RUNCFF .OF 1 2 03 0 4.04  24.00 2.23 - 12. 46 83.11 13191
XSECTION 59  ADDHYD 1.07 1 2 03 0 4.04  24.00 2.58 — 12.52 1353.71 1259.3
® STRUCTURE 59 RESVOR 1.07 1 2 og 0 4.04  24.00 2.44 141133 12.05 532,39 500,
XSECTION £6 REACH 1.07 1 2 03 0 4.04  24.00 2.44 — 12.08 533.35 500.8
XSECTION 66  RUNOFF (0 1 z .08 0 4.04  24.00 2,39 - 12,53 81.12 1287.7

@

. XSECTG@N £5 ADDHYD 1.14 1 02 )

2400 2.44 - 12.80 567 .63 493




& TRZO XEQ 11-14-86 15:57 CAVE CREEK — ADMS HYDROLOGY JOE 1 SUMMARY P
. REV PC 09/83(.2) WITH PROPOSED IMPROVEMENTS PAGE 12
P
‘ SUMMARY TAELE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
g (A STARCY) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAFH WITH PEAK AS LAST POINT.)
¢ SECTION/  STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE
STRUCTURE ~ CONTROL  DRAINAGE TABLE MOIST TIME RUNCFF
ID OPERATION  AREA #  COND INCREM BEGIN  AMOUNT DURATION AMOUNT  ELEVATION  TIME RATE RATE
¢ (5Q MID (HR)  CHR) CIND (HR) (IND (FT) (HR) (CFS) (CEM)
¢ ALIERNATE _ 1 __STORM____1 : £)
XSECTION €7 REACH 1.14 1 2 .08 .0 4.04  24.00 2.44 - 12.80 567.63 498.9
XSECTION 67 RUNOFF .06 1 2 .08 .0 4.04  24.00 2.76 e 12.45 95.23  1512.5
¢ XSECTION 67 ADDHYD 1.20 1 z .08 .0 4.04 24,00 2.46 - 12.€0 614.9€ 512.0 Y
XSECTION 44 RUNOFF. 13 1 2 .08 .0 4.04  24.00 2.665 - 12.47 132.93 14539
XSECTION €7 REACH 13 1 2 .08 .0 4.04  24.00 2.66 ——— 12.57 179.72 1437 .8 \
G 7
XSECTION 57 ADDHYD 1.33 1 2 .03 .0 4.04  24.00 2.47 - 12.60 796.54 £00.7
,, XSECTION €3 REACH 1.33 1 2 .08 .0 4.04  24.00 2.47 —- 12.60 796.54 £00.7 .
¢ XSECTION 63 RUNOFF .06 1 2 .08 .0 4.04  24.00 2.14 - 12.50 £9.10 1095.3 9
‘ XSECTION €3 ADDHYD 1.39 1 2 .08 .0 4.04  24.00 2.46 Lo 12.60 €ES . 45 €23.1
; XSECTION 23 RUNOFF .03 1 2 .08 0 4.04  24.00 3.45 - 12.44 154.39 1695.6 ,)
XSECTION 41 REACH .09 1 2 .08 .0 4.04  24.00 2.45 - 12.62 150.72 16563 ]
SECTION 22 RUNOFF 15 1 2 .03 .0 4.04  24.00 2.66 e 12.52 212.40 1388.2
¢ XSECTION 41 REACH .15 1 z .08 .0 4.04  24.00 2.65 -— 12.73 204.76 13383 )
XSECTION 41 ADDHYD .24 1 2 .08 0 4.04 24.00 2.95 - 12.68 351.07 14338
XSECTION 41 RUNOFF .17 1 2 .08 .0 4.04  24.00 2.39 e 12.50 227.58 1223.2
¢ D
XSECTION 41 ADDHYD .42 1 2 .08 0 4.04  24.00 2.72 - 12.55 564.00 1355.3 .
XSECTION 42 REACH .42 1 z .02 .0 4.04  24.00 2.72 -— 12.85 564.00 . 1255.8 _
¢ XSECTION 42 RUNDFF .03 1 2 .03 .0 4.04  24.00 2.56 e 12.45 116.72 1436.4 D
' XSECTION 42  ADDHYD .49 1 2 .08 .0 4.04  24.00 2.71 - 12.52 670.€5 1357 .6
SECTION 72 REACH .49 1 2 .03 .0 4.04 . 24.00 2.71 - 12.52 570.55 1357 .6
& -
XSECTION 78 RUNCFF .OF 1 2. .08 .0 4.04  24.00 2.57 —— 12.46 90.81 1441 .4
XSECTION 78 ~ADDHYD .56 1 2 .08 .0 4.04, 24.00 2.59 - 12.50 759.93 12644
C XSECTION 40 RUNCFF .09 1 z .08 .0 4.0 24.00 z.22 — 12.565 111.50 1186.2
XSECTION 32 REACH .09 1 p .08 .0 4.04  24.00 2.21 - 12.70 106.20 1129.7
XSECTION 82  RUNOFF .06 1 2 .02 .0 4.04  24.00 2.40 e 12.46 86.69 1376.0
¢
XSECTION 22 ADDHYD 15 1 2 Ne: .0 4.06  24.00 2.29 - 12.53 182.58 1162.9
XSECTION €1 REACH 16 1 z .08 .0 4.04 24,00 2.28 - 12.64 17615 1122.0 .
¢ XSECTION 21 RUNDFF .06 1 2 .08 .0 4.04  24.00 2.33 e 12.55 73.29 1258.6 )
SECTION &1 ADDHYD .22 1 2 .08 .0 4.04 24,00 2.31 -—- 12.61 253.29 1151.3
SECTION 72 REACH .22 1 2 .08 .0 4.04  24.00 2.31 ——— 12.73 245 .32 1115.1
ke XSECTION 78 ADDHYD .78 1 : .08 .0 4.04  24.00 2.58 -— 12.53 976.52 1256.8
XSECTION 77 REACH .73 1 2 .08 .0 4.04  24.00 2.58 e 12.53 376.52 1256.8
XSECTION 77 RUNOFF .Of 1 Z .08 .0 4.04  24.00 2.57 —— 12.49 §7 .65 1391.2 @
XSECTION 77 ADDHYD .84 1 2 .08 .0 4.04  24.00 2.58 _— 12.53 1054 .47 1267.2°
XSECTION 63 ADDHYD Z.23 1 z .08 0 4.04  24.00 2.51 — 12.55 1920.28 861.5
STRUCTYBE £3 REZVIOR 2.23 A .08 .0 24.00 z.23  1395.58 13.67 510.20 273.8

_ , \
R N - s s Bk Ea .
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SUMMARY TAEBLE 1 - SELECTED RESULTEZ OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED

(A STAR(E) AFTER THE PEAK DISCHARGE TIME AND RATE (CF3S2 VALUES INDICATES A FLAT TOP HYDROGRAPH )
A QUESTION MARK(T) INDICATES A HYDROGRAFH WITH PEAK AS LAST POINT.)
SECTION/ STANDARD - RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE £
STRUCTURE CONTROL  DRAINAGE TABLE MOIST TIME ; : RUNCFF
D DFERATION AREA # COND INCREM BEGIN AMDUNT  DURATION  AMOUNT ELEVATION  TIME RATE RATE

(sq MID (HRD (HR) CIND (HR) C(IN) (FT) (HR? (CFS) (CEMD %)

ALIERNATE ___1___STORM____1 £)
XSECTION 75 REACH 2.22 1 2 .o .0 4.04 24.00 2.29 - 12.67 610.20 27z.8
XSECTION 23 RUNOFF 0B 1 2 .03 .0 4.04 24.00 2.43 ——— 12.54 81.54 1294 .3
XSECTION &0 REACH e 1 2 .08 .0 4.04 24 .00 Z2.47 ——— 12.68 7¢.44 12451 &
XSECTION 80  RUNOFF .05 b 2 .08 .0 4.04 24 .00 2.22 ——— 12.53 77.30 1226.9
XSECTION 20  ADDHYD 13 i z2 .08 ) 4.04 24.00 2.38 e iz.5¢& 151.7¢8 1204 . & ]

2
XSECTION 739 REACH .13 i 2 .08 N 4.04 24 .00 2.34 ——— 12.71 147 .72 1172. 4
XSECTION 79 RUNOFF 06 i 2 .08 .0 4.04 24 .00 2.76 —— 12.45 95.29 1512.5 .
XSECTION 79 ADDHYD .19 1 2 .03 .0 4.04 24 .00 2.43 ——— 12.53 226.03 1195.9 £
XSECTION 76 REACH .19 1 2 .og .0 4.04 24.00 2.48% ——— 12.52 226.02 1195 .9
XSECTION 76 RUNDFF OB i 2 .03 .0 4.04 24 .00 2.57 —— 12 .46 91 .40 1450.7 Jj
XEECTION 76 ADDHYD .25 i 2 .08 L0 4.04 24.00 2.50 ———— 12 .80 313.40 12427 ’
XSECTION 75 REACH .25 i 2 .02 .0 4.04 24.00 2.50 —— 12.50 313.40 1243.7 _
XSECTION 75 ADDHYD 2.45 1 2 .08 .0 4.04 24 .00 2. 32 ——— 12.82 702.96 2823 iy
XSECTION 75 RUNDFF .05 i 2 L 0F .0 4.04 24 .00 3.45 ——— 12.50 101 .37 1R09.0
XSECTION 75 ADDHYD 2.54 1 2l .08 .0 4.04 24.00 2.324 —— 12.€8 7¢2. .37 307.5
£
XSECTION 112 REACH 2.54 1 2 08 0 4.04 2400  2.34 -— 12.68 782.37 207.5
XSECTION 112 ADDHYD  12.42 1 2 J02 0 4.04 24.00  2.30 — 12 61 6369 .57 494 ¢
SECTION 113 REACH 12.92 1 2 .08 .0 4.04 24.00 2.30 - 12.71 £355.35 491 .3 3
XSECTION 112 RUNOFF 0B i 2 oD .0 4.04 24 .00 3.04 - 12.52 79 .44 1498.9
XSECTION 113  ADDHYD 12.97 i 2 .03 0 4.04 24 .00 2.30 —— 12.70 5423.06 435 .1 .
oy
XSECTION 120 RUNOFF L22 i 2 R .0 4.04 24.00 2.66 —— 12.47 238,15 14639
XSECTION 113 ADDHYD 13.20 i 2 .03 0 4.04 24 .00 2.31 ——— 12.63 6612.03 500.3
XSECTION B8  RUNOFF Q& 1 2 .08 .0 4.04 24 .00 2.40 - 12 .46 87.32 1386.0 '
XEECTION &0 REACH .06 1 2 .03 0 4.04 24 .00 2.39 ——— 12.65 34.26 1337 .4
XSECTION 60 RUNOFF LOR 1 2 .08 .0 4.04 24 .00 2.14 ——— 12.54 72.85 1167.5 .
‘ &3
XSECTION 60  ADDHYD 13 1 2 .03 0 4.04 2400  2.26 - 12.53 155.41 1233.4
XSECTION €5 REACH 13 1 2 08 0 4.04  24.00 226 — 12.70 15207 1214.8 .,
XZECTION 65 RUNOFF .05 1 2 08 0 4.04 24.00 @ 2.22 — 12.54 56.56 1203.4 O
XSECTION &5  ADDHYD .17 i 2 e 0 4.04 24 .00 2.25 —— 12 .64 204 .42 1181.7
SECTION £33 REACH .17 1 P .03 .0 4.04 24 .00 2.25 — 12.654 204 .43 i1381.7 3
XSECTION &2 RUNOFF .08 1 2 0% .0 4.04 24 .00 2.48 ——— 12 46 &9, 38 1418.7
XSECTION €2 ADDHYD .24 i 2 03 ¢ 4.04 24 .00 2.31 ——— 12.53 284 .31 1204.7
XSECTION 70 REACH .24 1 2 0g 0 4.04 24 .00 2.31 ——— 12.52 224 .21 1204.7 @
SECTION 70 RUNOFF .06 1 2 03 Y] 4.04 24 .00 2.57 ——— 12. 48 91.40 1450.7
XSECTION 70 ADDHYD L3230 i 2 08 4] 4.04 24 .00 2.37 ——— 12.51 371.3 1242 .0
k)
o
XSECTIY 74 REACH 30 i 2 L3 O 04 24 .00 2.37 e 12.581 371.34 242.0 )
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)
SUMMARY TAEBLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
& (A STARCEY AFTER THE PEAK DISCHARGE TIME AND RATE (CF35) VALUES INDICATES A FLAT TOP HYDROGRAFPH
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH FPEAK AS LAST FOINT.D
SECTION/ STANDARD RAIN ANTEC MAIN FRECIFPITATION PEAK DISCHARGE i
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME - RUNOFF
) i D DOPERAT ION AREA # COND INCREM BEGIN AMOUNT  DURATION  AMOUNT ELEVATIDN TIME RATE RATE
£ (8Q MID (HR?> (HR?Y CIND (HR) (IN) (FT) (HR)> (CFS) (CEM)
. |
ALTERNATE 1 STORM 1 :
XSECTION 74 RUNOFF .08 i bed .08 .0 4.04 24.00 2.95 —-— 12.45 99 .42 18751
XSECTION 74 ADDHYD L3268 i 2 .03 .0 4.04 24 .00 2.47 o 12.49 459 .05 1235.7 1
XZECTION 113 REACH L3R 1 2 .08 .0 4.04 24 .00 2.47 - 12.49 469,05 12957
XSECTION 113  ADDHYD 13.55 1 2 .03 .0 4.04 24 .00 2.31 ——— 12 .86 5957.17 512.9
] XSECTION 114 REACH i2.56 i 2 .02 .0 4.04 24.00 2.31 —— 12.21 €722.7€ 495 .6 .
G : s
XSECTION &4 RUNOFF .25 i 2 .03 ] 4.04 24 .00 2.22 ———— 12.438 319.51 1278.1
- XSECTION 72 REACH .25 i 2 .08 .0 4.04 24 .00 2.22 - 12.63 296.29 1185.2 :
5 Q; XSECTION 72 RUNDFF .13 i 2 .08 .0 4.04 24 .00 2.30 —— 12.54 154 .91 1233.3 i
' XSECTION 72 ADDHYD .38 1 2 .08 .0 4.04 24 .00 2.28 ——— 12.80 447 .05 1i92.1
- XSECTION 114 REACH .33 i 2 .03 .0 4.04 24.00 2.24 —— 12.84 413.71 1103.2 .
e ;
‘ XSECTION 115 RUNOFF 0% 1 2. .08 .0 4.04 . 24.00 2.22 -— 12.53 115.33 1226.9
XSECTION 114 ADDHYD AT i 2 .03 0 4.04 24 .00 2.23 ——— 12.74 4283.72 1031.4
(s XSECTION 71  RUNOFF 13 1 Z .08 .0 4.04 24 .00 2.320 —— 12.54 154.91 1229.2
SECTION 114 REACH . .13 i 2 .03 .0 4.04 24 .00 2.29 , —— 12.91 131.18 1043 .3
XSECTION 114 ADDHYD .53 i Z .0g .0 4.04 24 .00 2.25 ——— 1iz.7¢ £606 .24 . 10206 )
¢ C .
XSECTION 114  RUNOFF .13 1 2 .02 .0 4.04 24 .00 2.46 —— 12.30 113.388 I23.6
ASECTION 114 ADDHYD 72 i 2 .08 .0 4,04 24 .00 2.28 —— i2.80 722.31 1000 .4
¢ XSECTION 114 ADDHYD 14 .29 i 2 .03 .0 4.04 24.00 2.31 — 12.81 7444 .87 521.1 5]
XSECTION 119 RUNOFF .23 1 2 .08 .0 4.04 24.00 2.38 e 12.82 221.79 980 .2
ASECTION 114 ADDHYD 14.52 i 2 .03 .0 4.04 24 .00 2.321 ——— 12.81 7665 .59 B2zt R
/ O e N
XSECTION 118 REACH 14 &2 i 2 .08 0 4.04 24 .00 . 2.30 — 12.96 ‘7451 .99 513.2 4
XSECTION 112 RUNOFF .23 1 2 .03 .0 4.04 . 24 .00 2.11 e 13.17 153.26 6682.5 H
o XSECTION 112 ADDHYD 14.758 1 2 .02 0 4.04 24.00 2.30 —— 12 .96 7595 . 18 5185.0 )
XSECTION 50 RUNOFF 13 1 pd .03 L0 4.04 24 .00 1.33 ——— 12.53 120.51 3974.0 :
XSECTION 52 REACH I 1 2 .08 .0 4.04 24 .00 i.82 - 12.90 102 62 2106 :
) XSECTION 52 RUNOFF e 1 Z .03 L0 4.04 24.00 2.14 L 12.57 70.73 . 11234 :
XSECTION &2  ADDHYD V20 1 4 .02 .0 4.04 24 .00 1.92 L - 12.73 i61.14 218.0 :
% AZECTION 55 REACH V20 i 2 .03 0 4.04 24 .00 1.91 . ke 12.89 155,57 7837 &S
XSECTION &5 RUNOFF Y i 2 Lo L0 4.04 24 .00 2.3 ——— 12. 46 B85 .23 1362. & x
; XSECTION 55 ADDHYD L 26 i 2 .03 0 4 .04 24 .00 Z2.01 ——— 12 .56 195 23 750.9 :
% ~ XSECTION B1  RUNOFF .06 i 2 Lo 0 4.04 24 00 2.3 - 12.45 813 1392 39 ¥
XSECTION 55 - REACH L0656 i 2 .03 L0 4.04 24.00 2.30 —— 12.73 73.97 12532.6 #
] XSECTION S5 'ADDHYD a2 i 2 .og L0 4.04 24 .00 2.07 ——— 12.58 267 .28 227.5 ®
XSECTION 53 REACH V32 1 2 .03 L0 4.04 24.00 2.08 ——— 1273 252 .30 201.2
YEECTION B3 RUNOFF o2 i 2 L0 ) 0 4.04 24 .00 2.40 —— - 1z2.48 114 .25 12601 ,
XSECTION 53  ADDHYD .41 i 2z .o 0D 04 24 .00 2.13 e 12.59 343 .24
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¢ ‘
SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE GRDER FERFORMED
Cx (A STARCYE) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)
e SECTION/ STANDARD RAIM ANTEC MAIN PRECIPITATION : _ PEAK DISCHARGE
STRUCTURE CONTROL.  DRAINAGE TABLE MOIST TIME RUNCFF .
_ ' D DPERATION AREA # COND INCREM BEGIN AMOUNT  DURATION AMOUNT ELEVATION TIME - . RATE RATE
€r (8Q MID CO(HRY  (HRY (IND _ CHR) CIND (FT) (HR) (CFS) (CEMY
¢: ALTERNAIE 1___STORM 1 i
XZECTION &1 REACH .41 1 2 .08 .0 4.04 24.00 2.13 -— 12.73 320.37 811.7
SECTION 61  RUNOFF .10 t 2 .03 .0 4.04 24.00 2:31 — 12.45 137.93 1352.8

¢ XSECTION &1 ADDHYD g3 1 2z .08 .0 4.04 24.00 2.16& _— 12.57 421 .69 g28.5
XSECTION #2 REACH .51 1 2 .03 .0 4.04 24.00 2.16 - 12.65 421,22 827.5
XSECTION 62  RUNOFF - .1z 1 2 .08 .0 4.04 24.00 2.21 ——— 12.73 . 127.63 901.¢

&
SECTION 62 ADDHYD .54 1 2 .08 .0 4.04 24.00 2.17 — 12.66 546 .58 855 .4

("
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SUMMARY TABLE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS

HYDRROGRAPH. INFORMATION . : BQUTING, PARAMETERS

Joe

DUTFLOW+ VOLUME MAIN ITER- @ AND A PEAK S/qQ°
XZEC REACH  __INFLOW___  __DUIFLOW__  INIERV.ARES BASE~ ABOVE TIME ATION _EQUATION_ . LENGTH RATID QPEAK
ID LENGTH PEAK  TIME = PEAK TIME  PEAK = TIME FLOW "BASE INCR # COEFF POWER FACTOR 9/1 (K) COEFF
(FT) (CF3y  (HRY CCFSY  (HR2 (CF5) (HR) (CFS) CIND (HR> (X). (M (K% Q%) - (SECY (&)
ALIERNATE 1 STORM. 1 :
3 1000 247 12.5 244 12.8 ——— e 0 3.46 -.08 1 .040 1.685 049 .939. 463 .47
3 1460 - 162 12.5 152 12.7 ——— e 0 3.46 .08 1 040 1.65 i1z 974 775 .31
= 1600 446 12.5 443 12.7 —— == 0 3.19 .03 1 1.82 1.21 .043 .992 229 .61
3 1800 550 12.7 531 12.9 e 0 2.90 .08 1 .655 1.24 L0385 - 967 540 .42
8 1400 107 12.6 105 12.8 ——— e 0 1.83 .08 1 .542 1.52 026 982 273  .68%7
4 1200 37 12.5 32 13.0 g 125 0 3.47 .08 i 080 1,86 ,.3682 .861 1571 .17
5 1400 343 12.5 242 12.8 m— 0 3.46 .03 1 L0850 1.668 .051 .933 500 .45
2 2100 453 12.6 434 12.9 ——— e 0 2.85 .03 1 .6432 1.24 123 .933 729 .33
g 1300 172 12.8 146 12.0 ° - ——- 0 1.90 .08 1 .040 1.66 L1824 .852 1029 .25
14 3000 463 13.4 453 13.7 —— e 0 2.29 .03 1 1.06 1.32 013 .992 423 46
14 2700 57 12.8 54 13.0 23 13.6 o 1.97 -08 i .699 1.51 .0B5 .943 577 .40
i1 2840 93 1Z2.&6 26 12,7 298 12.7 0 1.83 .08 1 .440 1.54 .091 .929 595 .39
13 1320 232 12.7 238 12.7 - 429 12.& 0 1.93 .08 0 €.75 1.25 007 1.000 73 1.007
14 28407 113 12.8 112 12.9 ——— = 0 1.97 .03 1 2.10 1.40 027 .933 237 677
14 1320 532 12.7 532 12.7 —— e 0 2.00 .08 0 6.82 1.25 L0058 1,000 65 1.007
15 13200 156 12.8 155 12.8 224 € 0 2.56 .08 1 .540 1.54 .018 . 935 214 507
G 27 3000 1119 12.7 1008 13.0 1162 12.0 0 2.21 .08 2 561 1.28 .083 .399 895 .28
' ¥ 2200 93 12.5 299 12.3 129 & O .3.47 .03 1 050 1.66 264 .905 1297 .20
27 1700 129 12.6 23 12.7 ——— e 0 2.76 .03 1 .793% 1.40 035 .973 324 .62
o 37 3000 1331 12.9 1219 12.0 1236 120 0 2.24 .02 1 L4882 1,48 - 010 . 930 310 .63
37 2100 267 12.6 265 12.8 m—— e 0 2.57 .03 i 410 1. 66 . 018 L9397 235 787
36 3500 143 12.3 117 12.3 201 12.& 0 2.21 .08 i 0D 1,686 L300 .789 1571 .17
35 1320 142 12.6 133 12.8 280 126 0 2.33 .08 1 210 1.54 030 .973 323 .62
36 1320 280 12.6 230 12.8 e O 2.34 .03 0 4.54 1.25 011 1.000 102 1.007
37 1320 421 128 421 12.8 ——— = 0 2.29 .08 0 4.59 1.2 007 1,000 91 1.007
29 1540 1230 12.4 1280 13.4 1220 12.4 o 2.13 .02 0 1.76 1.45 L0010 1,000 83 1.007
. 29 1320 e 12.8 iee 12.6 ——— e O 2.43 .02 0 822 1.25 002 1,000 70 1.007
25 1320 1307 13.4 1307 12.4 1317 12,4 0 2.20 .03 0 1.59 1.44 001 1,000 74 1.007
24 1320 1317 13.4 1317 13.4 1zze2 124 0 2.20 .03 0 1.59 1.44 001 1,000 74 1.007
o 20 1320 ie8 12.8 isgd 1z2.68 01 126 Q 2.57 L3 0 7.051.25 003 1.000 73 1.007
2 23 1320 301 1268 01 12.6 ——— e O 2.52 .08 0 1.17 1.67 .00z 1,000 73 1.007
i @ 22 2000 52 12.5 56 12.7 169 12.& 0 2.39 .2 1 L2200 1.54 .156 L9086 816 .30

SUMMARY

PAGE

18

(A STARCK) AFTER VOLUME ABOVE BAZECIN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% OF PEAK
A QUESTION MARK(?) AFTER COEFF.(C) INDICATES PARAMETERS QUTSIDE ACCEFTABLE LIMITS, SEE PREVIOUS WARNINGS)

PEAK

ATT- IRAVEL_TINME
KIN STOR- KIME-

AGE  MATIC

(HRY (HRD
.08 13
e .22
18 3
18 .15
.18 .08
.03 .45
.08 .14
A6 .20
.24 .29
24 .14
5 A5
.16 17
.00 .00
.03 .03
.00 .00
.08 C0R/
.24 .25
.03 .37
6 .09
B .03
.03 .07
.32 LA
.18 .09
.00 00
.00 Q0
L0 .00
.00 .00
.00 .00
.00 .00
.00 00
.00 .00
18 V23

&
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SUMMARY TABLE 2 - SELECTED MODIFIED ATT~KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
(A STARCE) AFTER VOLUME ABOVE BASECIN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% DF PEAK
A GQUESTION MARK(?) AFTER COEFF.(C) INDICATES PARAMETERS OUTZIDE ACCEPTAELE LIMITS, SEE PREVIOUS WARNINGS)

HYDROGRARH_INEFORMATION ROUIING_PARAMEIERS i PEAK
QUTFLOW+ VOLUME MAIN ITER- Q AND A PEAK 5/Q@  ATT- IRAVEL_TIME
XSEC REACH  __INFLOW __ __QUIFLOW _ INTEBV.AREA BASE- ABOVE TIME ATION _EQUQIIDN__ LENGTH RATID @PEAK KIN STOR- KINE-
ID LENGTH PEAK TIME PEAK TIME PEAK TIME FLOW BAS INCR # COEFF POQUER FACTOR 0/I1 (K) COEFF AGE MATIC
(FT) (CFS)Y  (HRY (CFSy  (HRD (CFS)  (HRY (CFS) CIND {HR) (}) (M) (K¥) Q%) (SECY () (HRY * (HR)

ALIERNATE i TIDRM |

a7 1320 454 12.6 464 12.6 —— 0 2.54 03, 0 1.21 1.67 002 1.000 50 1.007 .00 .00
37 1320 91 12.8 83 12.8 554 1“ 6 0 2.57 .08 1 J440 1 .54 034 .937 301 .65 .03 .03
24 1320 £33 12.6 £33 12.86 m— e Q 2.55 .03 0 L3600 1.67 .004 1.000 109 1.007 .00 .00
108 1320 1737 12.8 1737 12.6 1732 12.€ 0 2.24 .03 0 1.15 1.45 001 1.000 73 1.007 .00 .00
10z 1220 67 12.86 53 13.0 108 12.7 0 2.84 .08 1 020 1.66 .339 .787 1876 .17 .24 .45
105 1320 108 12.7 20 13.1 - S 0 . 2.47 .08 1 .020 1.68 192 832 1304 .20 .3z .38
104 1500 1859 12.7 1859 12.7 1924 12.¢ 0 2.24 .08 0 1.09 1.46 .001  1.000 90 1.007 .00 .00
2% 3300 36 12.6 43 13.4 - 243 12.9 0 2.22 .03 1 040 1 .66 1.120 875 2935 097 .24 .33
29 2640 203 12.3 209 12.9 e 0 1.97 .08 1 6.00 1.25 .018 .9398 173 .917? .08 .05
33 2840 452 12.9 452 12.9 37 12.9 0 2.06 .08 0 7.82 1.25 010 1.000 124 1.007 .00 .00
32 32400 93 12.6 50 13.4 183 1z2.8 ¢} 2.30 .08 1 020 1.66. 995 603 2725 10 .40 .83
33 3800 132 12.9 192 13.0 m— m—— 0 2.12 .03 1. 5.641.25 023 .994 266 707 .02 .07
93 2640 155 14.3 155 14.5 271 1z.¢6 0 1.70% .08 1 §.657 1.25 003 1.000 195 .857 .16 .05
93 2000 137 12.5 126 12.6 ——— 0 2.39 .03 1 4.69 1.25 023 .993 163 947 .03 .05
92 2000 . 457 12.6 457 12.6 625 12.6 0 1.36% .08 0. 1.27 1.67 .001  1.000 29 1.007 .00 .00
37 26540 525 12.6 £26 12.8 879 12.6 0 1.91 .08 0 .890 1.67 001 1.000 128 1.007 .00 .00
95 1320 133 12.3 129 13.0 251 12,6 0 2.55 .03 1 200 1.54 .039 971 433 .49 16 .12
97 2000 251 12.6 251 127 — e 0 2.38 .03 1 .19 1.25 017 .938 152 927 .03 .05
o2 200 1107 12.8 1107 12,6 1236 126 0 2.04 .03 0 1.67 1.44 001 1,000 45 1.007 . .00 .00
33 1200 1236 12.6 1236 12.6 1262 1z.6 0 2.07 .03 0 1.67 1.44 002 - 1.000 - B8 1.007 .00 .00
140 132 254 12.6 254 12.65 422 12,6 0 2.66 .03 0 3.25 1.25 016 1.000 136 1.007 .00 .00
133 - 2200 512 12.8 510 12.8 764 12.€ 0 2.51 .03 i 3.21 1.25 027 .997 193 347 .03 .05
133 3000 i1t 12.5 107 12.7 g4 128 0 2.47 .08 i 170 1.88 420 .972 203 .30 .08 .23
133 2000 324 12.5 356 126 S e 0 2.65 .08 i L0580 1.EB68 110 926 £87 .35 £ .19
127 2500 195 12.5 172 12.7 ——— === O 2.41 .08 1 020 1,66 177 .92 847 23 .03 24
127 2300 45 12.5 360 12.9 211 12.7 0 2.07 .08 i 080 1 B L4432 782 1332 19 A8 .40
1324 2000 355 12.5 352 12.6 520 12.5 0 3.07 .02 1 70 1,68 032 .992 233 .80 .02 .03
128 1500 166 13.1 155 13.2 372 125 0 2. 25% .03 i 5RO 1,87 o0t 1,000 163 927 6 .05
124 1500 273 12.5 373 12.5 e e 0 o 2.47 0 0 1.21 1.7 000 1.000 74 1,007 .00 .00
134 - 3200 70 12.5 55 12.8 422 12.5 0 2. 47 03 1 L1380 1 .66 L2386 .918 1214 21 .03 .34
124 2400 o264 12.5 864 12.5 1167 125 0 2.43 .03 O L8900 187 L0020 1,000 102 1.007 .00 .00
124 200 1553 12.9 1553 12.9 e e 0 2.14 .03 0 L960 1,51 001 1,000 51 1.007 .00 00
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SUMMARY TAELE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS

€ (A STARCK) AFTER VOLUME ABROVE BASECIN) INDICATES A HYDRDGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% DF PEAK £
A QUESTION MARK(?) AFTER COEFF.(C) INDICATES PARAMETERS QUTSIDE ACCEPTABLE LIMITS, SEE FREVIOUS WARNINGS
o HYDRIGRAPH. . INEORMAT ION ROUTING_PARAMETERS PEAK LD
DUTFLDW+ VOLUME MAIN ITER- Q AND A PEAK 8/Q  ATT- IBAVEL_TIME
B XSEC REACH  __INFLOW. . __DUTELOW _  INIERV.AREA BASE- ABOVE TIME ATION _EQUATION._ LENGTH RATIO GPEAK KIN STOR- FINE- -
£ ID LENGTH -PEAK TIME PEAE TIME PEAK TIME FLOW BASE INCR # COEFF POWER FACTOR 0/1 (KY COEFF AGE MATIC 9
{FT) (CFSY  (HR) (CFE)  (HR? (CFSY (HRY (CF&? CIND (HR) X (M) (KXD Q%) (SECY (L) (HR3  (HR?

ALIERNATE 1.__SINRM 1

104 1320 2410 12.6 2410 12.8 —— 0 2.25 .03 0O .960 1.51 001 1,000 65 1.007 .00 .00
€ 107 1000 4245 12.6 4245 12.6 4218 12.6 0 2.24 .08 0 .850 1.53 L0000 1.000 40 1.007 .00 .00 =)
103 1700 441 125 4541 12.6 ——— e 0 2.27 .08 0 .850 1.53 001 1.000 65 1.007 .00 .00
- i0g 700 56 12.6 54 12,7 91 12.6 0 1.98 .03 i . .080 1.866 037 974 385 .57 A8 10 .
€ 110 1320 4315 12.6 4315 12.6 4889 12.6 0 2.27 .03 0 .850 1.53 001 1.000 51 1.007 .00 .00 )
N 111 1320 5362 12.6 8362 12.6 5430 1Z2.6 0 2.28 .08 0 1.07 1.53 000 1.000 42 1.007 .00 .00 .
[ 11z 1320 5430 12.6 5373 12.6 5432 126 0 2.27 .08 1 .040 1.63 004 L9390 210 .3817 .02 .05 Ho
' 42 1320 144 12.5 140 12.7 - - 0 3.45 .03 1 .040 1.66 110 .978 766 .32 .08 21
; 43 2640 107 12.5 20 13.0 218 12.7 0 3.47 08 0t 040 1.66 .423 - 835 1724 .15 .03 .50 -
¢ 56 1866 354 12.8 347 12.8 286 12.6 0 2.88 .08 1 .120 1.66 032 930 391 .54 .15 .11 65
57 1320 286 12.5 286 126 483 12.6 0 2.76 .03 0 1.87 1.44 005 1,000 95 1.007 .00 .00 J
¢ 46 2640 319 12.5 313 12.5 —— e 0 2.71 .03 0 9.32 1.25 012 1.000 111 1.007 .00 .00 Sy
45 1320 161 12.5 160 126 216 12.% 0 2.23 .03 1 .510 1.54 .023 .990 223 .737 .03 .08 ;
57 1320 £35 12.5 835 12.5 — e 0 2.45 .08 0 6.49 1.25 007 1.000 65 1.007 00 .00 ;
¢ 59 1320 1026 12.6 1086 12.6 ——— e 0 2.56 .08 0 1.87 1.44 004 1.000 70 1.007 .00 .00 &)
59 1400 132 12.6 179 12.6 1262 12.6 0 2.94 .03 1 ;110 1.66 039 .983 403 .53 .03 .11 )
(- = 650 532 13.0 523 12.0 5R2  12.8 0 2.44 .08 0 1.64 1.67 000 1.000 24 1.007 .00 .00 S
87 1320 b3 12.3 568 (2.8 &1z 12 0 2.44 .08 0 1.19 1.67 000 1.000 56 1.007 .00 .00
&7 1320 123 12.8 120 12.6 —— e 0 2.66 .03 1 L2680 1.54 .Q40 .932 339 .80 08 .03 .
(. £3 1320 733 12.5 733 12.8 el 12.6 0 2.47 .08 0 1.14 1.67 000 1.000 - 50 1.007 .00 .00 i
41 3000 153 12.8 150 128 —— 0 3.45 .03 1 .240 1,685 L0693 .986 579 .40 .08 .15
C 41 2800 211 12,6 205 12.7 350 126 0 2.66 .03 1 L240 1.66 L0586 .971 475 .47 .03 .13 B
4z 2500 554 12.6 S84 12.6 €68 12.5 O 2.72 .03 O £.89 1.25 .014  1.000 120 1.007 .00 .00 i
' 72 1320 683 12.5 g88 12.5 758 12.5 0 2.71 .03 0 4.631.25 003 1.000 24 1.007 .00 .00 :
& a2 1400 111 12.6 106 12.7 181 126 o 2.22 .08 1 L1000 1.885 L0R3 L9500 . 518 .43 .16 A5 D
81 1320 121 12.6 176 126 282 12.6 0 2.29 .03 1 .220 1.54 .Q40 .972 370 .56 .08 .10
2 73 1320 252 12.6 245 127 ——— e O 2.31 L3 1 090 1.66 035 L3272 376 .55 .03 L1t 3
77 1320 7z 12.6 972 126 1089 126 O 2.53 L3 0 2.34 1.44 D03 1.000 52 1.007 .00 .00
75 K20 510 137 £10 137 — e 0 2.29% .03 0 .B20 1.87 000 1,000 35 1.007 00 .00 .
Ci 20 13220 81 128 73 127 is2 1z.¢6 0 2.48 .08 1 L220 1.54 052 . 953 475 .46 16 .13 W
73 1320 152 12.6 143 12.7 224 126 0 2.35 .08 1 L2320 1.54 043 .974 333 .55 .16 1t
78 1320 224 12.6 224 128 213 12.5 0 2.43 .03 0

§.49 1.25 L0086 1.000 £5 1.007 .00 .00 @




o TR20 XEQ 11-14-2€6 {5:57 CAVE CREEE - ADMS HYDROLOGY Jop 1 SUMMARY
REV PC 03/33C.2) WITH PROPOSED IMPROVEMENTS _ PAGE 19
o
. SUMMARY TABLE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS -
G (A STAR(Y) AFTER VOLUME ABOVE BASECIN) INDICATES A HYDRIOGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% 0OF PEAK &
A QUESTION MARK(?) AFTER COEFF.(C) INDICATES PARAMETERS OQUTSIDE ACCEFTARLE LIMITS, SEE PREVIOUS WARNINGS)
(? i HYDROGRARH_ INFORMATION . RQUTING FPARAMEIERS l PEAK &
. DUTFLOW+ VOLUME MAIN ITER- Q AND A PEAK S/Q  ATT- IRAVEL_TIME ;
] XSEC REACH ~INELOW. e UTELOQW INTERV.AREA BA3SE- ABOVE TIME ATION _EQUATION_ _ LENGTH RATIO @PEAK KIN S5TOR- KINE- ;
(o ID LENGTH PEAK TIME FEAK TIME PEAE TIME FLOW BASE INCR # COEFF POWER FACTOR /1 (K) COEFF AGE MATIC 3 F
(FT) (CFEY» (HR) (CFS)Y  (HR) (CFSY (HR)Y (CFS) (IND (HR) X (M) (K¥) Q%) (SEC) () (HRY (HR?
( ")
BLIEBNBIE_,__1___QIDBM___-1 _ .
] 75 1320 213 12.5 e ——= 0 2.50 .03 0 7.05 1.25 L0007 1.000 70 1.007 .00 .00 !
¢ 112 1320 731 12.7 791 12.7 ——— —— 4] 2.34 .08 0 .410 1.R7 000 1.000 93 1.007 00 00 5]
113 1320 £370 12.6 £350 12.7 €416 12.7 0 2.30 .03 1 .040 1 .63 .003 L9937 193 .s847 .03 .05
) =0 1320 37 12.5 24 12.8 158 1z.6 0 2.40 .03 1 .250 1.54 . 064 L9683 440 .49 .02 .12
€ &5 1320 155 12.6 153 12.7 204 12.6 0 2.26 .03 1 .280 1 .54 .033 . .938 334 .RO .15 .09 4D
: 53 1320 204 12.8 204 12.6 283 12.6 0 2.25 .08 0 £.82 1.25 L0003 1.000 73 1.007 .00 .00 -
¢ 70 1320 233 12.6 233 12.8 370 12.5 0 2.31 .03 0 £.14 1.25 009 1,000 80 1.007 |, .00 D0 Q@
74 1220 370 12.5 270 12.5 469 (2.5 4] 2.37 .03 0 E 75 1.25 007 1.000 70 1.007 .00 .00
N 113 1320 463 12.5 459 12.5 ——— — 0 2.47 .08 0 3.11 1.25 .015 1.000 125 1.007 00 00 .
(:: 114 3000 6347 12.6 /722 12.8 e — ¢] 2.31 .03 1 .040 1.63 012 .93 434 .50 .18 1z “@
72 2640 319 12.5 296 12.6 442 12.6 0 2.22 .07 i .180 1.54 .128 .927 691 .34 .18 .19
€ 114 2000 443 12.6 41z 12.83 482 12.7 0 2.25 .03 1 L0500 1.656 L0985 .923 849 36 .08 .18
114 2200 155 12.8 131 12.9 ——— e (o] 2.30 .08 i 050 1 .86 .234 .848 1036 .23 .16 .31
113 4000 7665 12.8 7452 13.0 7595 12.0 0 2.31 .02 i L0580 1.66 .012 .972 413 .51 .16 12 )
& 52 1500 120 12.6 109 12.93 161 12.7 0 1.83 .03 i .030 1.68 .227 .335 1079 .24 .24 .31 o
‘ 85 1320 1561 12.7 >155 12.9 195 12.6 1] 1.92 .08 1 090 1.66 ‘.037 965 ' 450 .49 .16 .13 )
(r 55 1867 287 12.5 73 12.7 — ——— 0 2.31 .08 1 Q90 1 BA .172 .903 813 .30 .03 .23 o
53 1200 267 12.6 259 12.7 247 12.6 ] 2.07 .03 i .090 1.588 L020 .970 335 .60 .16 .03
) a1 2100 347 12.86 220 12.7 422 12.6 Q 2.13 .08 i 110 1.886 .035 .95z 467 .47 16 A3 )
o &2 2000 422 12.8 421 12.8 48 12.6 ] 2.16 .03 1 4 19 1.25 .013 .999 152 .977 .03 .04 )
¢ )
C )

23
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TR20 XEG 11-1
REV PC O

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

4-26 15:57
3/230.2)

SECTION/ DRAINAGE
STRUCTURE AREA
) (3G MDD
_STRUCTURE €9 2.22
ALTERNATE 1
_STRUCTIURE. 59 . . 1.07
ALTERNATE 1
STRUCTURE 4% 3.45
ALTERNATE 1
STRUCTURE__33 3.08
ALTERNATE 1
STRUCTURE &7 2.1
ALTERNATE 1
SIRUCTURE_ 33 1.07
ALTERNATE i
STRUCTURE 21 €8
ALTERNATE 1
JSIRUCIURE 8 1.12
ALTERNATE 1
XSECTION 1 15
ALTERNATE 1
ASECTION 2 10
ALTERNATE 1
ASECTION. 3 .29
ALTERNATE 1
XSECTION 4 22
ALTERNATE 1
_XSECTION 5 24
ALTERNATE i
XSECTION 5 40
ALTERNATE 1

CAVE CREEK - ADME HYDROLODGY
WITH FROPOSED IMPROVEMENTS

STORM NUMBERS
i

533.39
1271.1¢
1552.51
1336.00

154 .64

154 67

F-9
%)}
a2

.39

o
I
o0
¥
b

JOE
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TR0 XEQ 11-14

~86 15:57

REV PC 09/83(.2)

SUMMARY TAELE

3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

XEECTION/ DRAINAGE
STRUCTURE AREA
inp 50 MID
XEECTION Z 12
ALTERNATE 1
ASECTION 2 1.18
ALTERNATE 1
XSECTION 2 07
ALTERNATE 1
SXSECTION 19 03
ALTERNATE i
SASECTION 11 C X
ALTERNATE 1
XSECTION iz 07
ALTERNATE 1
XSECTION _ 12 5]
ALTERNATE 1
XSECTION i4 2.20
ALTERNATE 1
XSECTION 15 12
ALTERNATE 1
SKBECTION e 12
ALTERMNATE 1
LSECTION __17 Qf
ALTERNATE i
XSECTION 12 18
ALTERNATE 1
SMEECTION 13 o2
ALTERNATE 1
SAZECTION,. 20 05
ALTERNATE 1

CAVE CREEK - ADMZ HYDROLOGY

WITH FROPOSED IMPROVEMENTS

STORM NUMBERS
H

i
4
o
o

110.00

Joe

1

SUMMARY
PAGE 21




TR20 XEQ 11-14-8& 15157 CAVE CREEK - ADMS HYDROLOGY Jog 1 SUMMARY
REV FC 09/33(.2) WITH PROPOSED IMPROVEMENTS PAGE 22

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

XSECTION/ DRAINAGE
STRUCTURE AREA STORM NUMBERS . .........
D : (5Q MI) 1
XSECTION 21 24 ) Q)
ALTERNATE 1 219.12
_XBECTION__ 22 .15 : ‘ ®
ALTERNATE i 212.40
_XSECTION _ 23 ___ e 09 , €)
AL TERNATE 1 154 .39
_XSECTION_ 24 __ .20 )
ALTERNATE 1 258 .21
XEECTION 25 15
ALTERNATE i : ige 52
XSECTION 26 Q7 _ﬂ
ALTERNATE 1 93 .33
XSECTION _ 27 2.60 : : : o .
ALTERNATE i 1331 60 :
_XSECTION._ 28 _____ .16 : ‘ )
ALTERNATE 1 149.43
_XSECTION 29 . 57 ‘ )
_ ALTERNATE i 451 .£9
e _XSECTION _ 30 _________ .25
ALTERNATE 1 208 .97
e _XSECTION_ 21 . 0z
ALTERNATE i 99 .02 %
¢ _XSECTION _ 32 w2 ) g
GLTERNATE i 1332 .67 i
{5 XSECTION a2 1.07 S
AL TERNATE i n27 .43
s XSECTION 34 12
. ALTERNATE 1 141 &6 v )
o | .




TRZO XEQ 11-14-8& 1557 CAVE CREEEK - ADMS HYDROLOGY JOB 1 SUMMARY
REV PC 03/93¢.2)

WITH PROPOSED IMPROVEMENTS . PAaGE .23

SUMMARY TABELE 2 — DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

XSECTION/ DRAINAGE
STRUCTURE AREA STORM NUMBERS. ...... ...
Hi)] ' (59 MI) 1
XSECTION 25 o5
ALTERNATE 1 : 281 .50
_XSECTION _ 26 _________ .53 ' . .
ALTERNATE 1 422 34 .
»
_XSECTION. _ 37 _____ 3.45
ALTERNATE 1 - 1888 .83
XSECTION 33 13 , »
ALTERNATE 1 157 .08
_XSECTION. 29 3.70
ALTERNATE i 13207 .88
XSECTION___40 .03
ALTERNATE 1 i11.50
XSECTION _ 4% .4z
ALTERNATE i 564.00
_XSECTION__ 42 . _____ . .43
ALTERNATE 1 &70 .55
XSECTION. 43 05
AL TERNATE 1 75.70
e YEECTION 44 13
ALTERNATE i iRz, .93
¢ XSECTION. 45 13
ALTERNATE i : gz 10
¢ _XSECTION__ 46 _ .43
ALTERNATE H 535 .94
ey XSECTION. A7 13
i ALTERNATE 1 i61.49
e XSECTION___d48 .23
b ALTERNATE i 352.80
| o
..




TR20 XEQ 11-14-86 15:57 CAVE CREEK - ADMS HYDROLOGY . Jog o1 SUMMARY
REV PC 03/83(.2) WITH PROPOSED IMPROVEMENTS . PAGE 24

SUMMARY. TABLE 3 -~ DISCHARGE (CFS)> AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

ASECTION/ DRAINAGE
STRUCTURE AREA STORM NUMBERS. . ........
D i 39 MI) i
XSECTION __49 09
ALTERNATE i 14& .94
_XSECTION __ S0 _________ .13
ALTERNATE i 120.51
XSECTION 51 ]S
ALTERNATE 1 2813
SECTION 52 20
ALTERNATE i i61.14
_XSECTION 53 41
ALTERNATE i 245 24
SECTION 55 32
ALTERNATE i 267.23
XSECTION __ 56 24
ALTERNATE i 386,32
XSECTION. 57 . 89
ALTERNATE 1 1093, 95
XSECTION __5& 06
. ALTERNATE i 87 .32 .
¢ _XSECTION___53 1.07
ALTERNATE i 1353.71
e XSECTION __60 13
ALTERNATE . 156 41
v XSECTION __61 51
ALTERNATE i 421.69
o XSECTION _ 62 £4
ALTERNATE i LiE . B&
o _XSECTION___64 25
ALTERNATE 1 319,51




& TR2Z0 XEQ 11-14-86 15:87 CAVE CREEK — ADMS HYDROLOGY JOBE 1 SUMMARY Sl
REV PC 03/83(.2) WITH FROPDSED IMPROVEMENTS PAGE 25
¢ o)
- SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES .
XSECTION/ DRAINAGE
STRUCTURE AREA STORM NUMBERS.......... ]
6 D - (3Q MI) 1 53]
€: - XSECTION _ &5 17 . 9
AL TERNATE 1 204 .43
G  _XSECTION _ 86 _________1.14 . )
ALTERNATE 1 557 .63 ,
e XSECTION __€7 1.33 b
ALTERNATE 1 796 .54 :
£ SXSECTION _ e& ~24 , D
ALTERNATE 1 284,31
€ XSECTION 69 . 2,23 : i)
ALTERNATE 1 1920.28
(s _XSECTION_ 70 .30 i)
ALTERNATE 1 371 .34 ’
¢ XSECTION _ 71 12
ALTERNATE 1 154,91
¢ CXSECTION 72 .33 D
ALTERNATE 1 447 .05
¢ XSECTION __74 26
ALTERNATE 1 469 .05
C. JXSECTION 75 . 2.54 )
ALTERNATE 1 782.37
C. XZECTION __76 25 )
ALTERNATE 1 , 213 .40
& _XSECTION 77 .24 £)
ALTERNATE 1 1064 .47 :
& XSECTION 78 . 78 S
ALTERNATE 1 976 .52
O XSECTION___73 139 D
ALTERNATE 1 226.03 g
\') » ’




@ TR20 XEQ 11-14-86 15:57 CAVE CREEK - ADMS HYDROLOGY JOB 1 SUMMARY
REV PC 03/83(.2) WITH PROPOSED IMPROVEMENTS - PAGE 26
E
SUMMARY TAELE & - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES
XSECTION/ DRAINAGE
o STRUCTURE AREA STORM NUMBERS. ... ...... )
o ID : (5Q MI) 1 g
¢ XSECTION. S0 1z
ALTERNATE 1 151.78
& XSECTION. . 21 w22
ALTERNATE 1 253.29 ‘ , _
¢ XSECTION __82 16 , £
ALTERNATE 1 182.58 :
¢ XSECTION___83 06
ALTERNATE 1 31.54
¢ _XSECTION___£4 4.33
ALTERNATE 1 1745.51
¢ XSECTION___85 3.77 ' o &
ALTERNATE 1 1317.82
¢ XSECTION 86 06
ALTERNATE 1 ' 90.81
¢ XSECTION___87 50
ALTERNATE 1 £39.53
¢ SECTION___ o6 a8
ALTERNATE 1 464 .64
G XSECTION. __83 05
ALTERNATE 1 62.15
¢ XSECTION___90 zz
, ALTERNATE 1 201.14
I XSECTION_ __91 13 ' i
ALTERNATE 1 159.21
XSECTION _ 9z 1.B3 i
ALTERNATE 1 £25.56
G _XSECTION___93 1.40 .
ALTERNATE 1 457 .47
) , ‘ ®
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CAVE CREEK - ADMS HYDROLOGY JOB 1 SUMMARY
REV PC 09/83(.2) WITH PROPDSED IMPROVEMENTS PAGE 27

P

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

) XSECTION/ DRAINAGE ;

) STRUCTURE AREA STORM NUMEERS. .........

(s ID (SQ MI) 1

¢ XSECTION. =4 14 D
ALTERNATE 1 156 .62

¢ _XSECTION. __ 95 . ____ 13 D
ALTERNATE i 132 .85

e XSECTION 96 25
ALTERNATE 1 251 .35

¢ SXSECTION 97 o 1.36 i)
ALTERNATE 1 1102 .54

¢ XZECTION 98 2.06
ALTERNATE 1 1236 .35

C: ASECTION___33 2.15 £5
ALTERNATE 1 1362.25

¢ XSECTION 100 0g
ALTERNATE 1 108 .52

(&2 JXSECTION 10k oo .08
ALTERNATE 1 67.37

¢ _XSECTION__102 11
ALTERNATE 1 108 .28

(. JASECTION 103 . L0 )
ALTERNATE 1 11217

C. _ASECTION  to4 9.14 i)
ALTERNATE 4255 59

¢ JXSECTION 105 4.50 )
ALTERNATE 1 1966 .17

o KSECTION 106 06 B
ALTERNATE 1 66 .28

- XSECTION. 107 9.41 .

= ALTERNATE 1 4541 67
i . '
o W
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€ TR2O XEQ 11-14-8& 15:57 ' CAVE CREEK ~ ADMS HYDROLOGY Jog 1 SUMMARY i
REVY PC 09/33(.2) WITH PROPOSED IMPROVEMENTS PAGE 283
O 3
l e SUMMARY TABLE 2 — DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES . f
XSECTION/ DRAINAGE : - ‘
STRUCTURE AREA , STORM NUMBERS . . ... .....
in ’ (5@ MIYy . i
¢ _XSECTION_ 108 ________ 9.57
’ . AL TERNATE i 4814 .76
¢ _XSECTION_ 109 _________ .05 0
ALTERNATE i 86 .13 : ) .
¢ XSECTION__110 9.99 B
ALTERNATE i B3E5 28 : : ‘
€ _XSECTION_ 111 _______ 10.08
_ ALTERNATE i 5422 .58
e _XSECTION_ 112 ______ 12.92
ALTERNATE i €389 .57
e _XSECTION 113 ______ 13.56
: ALTERNATE 1 8957 .17
¢ _XSECTION 114 _______ 14.52
ALTERNATE 1 7666 .59
¢ _XSECTION_ 115 _________ .03 ’ S
ALTERNATE i 115.33
{ XSECTION _11g 14,75
ALTERNATE i 7595 .18
C. _XSECTION 119 __ .23 . ‘ 5
ALTERNATE i 221.79
¢ _XSECTION. 120 . 2z )
ALTERNATE 1 : 338015 :
¢ _XSECTION_ 121 _________ .25 o ¥
ALTERNATE 1 42370 ’ v
e _XSECTION. 122 L35
i _ ALTERNATE i . 497 .17
e _XSECTION. 123 _______ .21 s
f ALTERNATE 1 359 .53
i b °
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108 TR2Q XEQ 11-14-86 15:57 CAVE CREEK - ADMES HYDROLOGY JOE 1 SUMMARY

| REV PC 03/83¢.2) WITH PROPDSED IMPROVEMENTS PAGE 29
o
SUMMARY TAELE & - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES
¢
‘ SECTION/ DRAINAGE
A STRUCTURE AREA . STORM NUMBERS..........
e D ' (3Q MI 1 :
’ _XSECTION_ 124 4.57 : )
ALTERNATE 1 2411.70 '
_XSECTION 128 . ___ .12 . ' D
ALTERNATE 1 16415 -
_XSECTION_ 126 e4 ' D
ALTERNATE 1 372.04
€ XSECTION. 127 23
ALTERNATE 1 389.73 ,
e XSECTION. 128 04 . i
: ALTERNATE 1 46.93
e XSECTION__129 14
; ALTERNATE 1 193 .69
¢ KSECTION. 130 03
ALTERNATE 1 50.71
& _XSECTION_ 134 _________ .58 : a
| ALTERNATE 1 909.47
- _XSECTION _132 22
1 ALTERNATE 1 359,78
e _XSECTION_ 1232 . .02 D
_ ALTERNATE 1 137 .50 :
S _XSECTION__ 134 1.19 ' 2
; ALTERNATE 1 864 .80
G SECTION__135 04 o D
ALTERNATE 1 72.19
L XSECTION 136 0z
: ALTERNATE 1 11%.44
R _XSECTION 137 _ .08 3
; ALTERNATE 1 28.25
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TRzO XEQ 11-14-86 15:57 CAVE CREEK - ADMS HYDROLOGY
REV PC 03/93(.2) WITH PROPOSED IMPROVEMENTS

JoB 1 SUMMARY L
PAGE 320

SUMMARY TABLE = — DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES -

XZECTION/ DRAINAGE
STRUCTURE AREA . STORM NUMBERS. .. .......
ID ' (5Q MD) i
XSECTION 138 2z
ALTERNATE 1 24,32
SXSECTION 132 2.08
ALTERNATE 1 2535.49
XSGECTION 140 29
ALTERNATE i R12.57
~ASECTION 144 . 13
ALTERNATE 1 254 .23
SXSECTION 143 .52
' ALTERNATE i v 1280.48
~XSECTION. 144 o e
ALTERNATE 1 113.39
7
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