
•

•

•

•

•

..

Up·PER EAST FORK CAVE CREEK

AREA DRAINAGE MASTER STUDY

TECHNICAL SUBMITTALS
-=11-3

FloOd CO" Pro/) '""tv r)f

•

•

•

2
Phoenix L..7 . I 0

' T~ t:J 09

PREPARED BY

.1N17~<==tI j/ Q)I~~~~
ENGINEERS & PLANNERS .
2600 North 44th St reet , Suite 100 . Phoenix, AZ 85008 · 468-1688

Library



•

••
•

•

•

••
•

•

•

•

•

SUBMITTAL NO. 3

NOVEMBER 17,1986



••
•

•

•

••
•

•

•

••
•

UPPER EAST FORK CAVE CREEK AREA DRAINAGE MASTER STUDY

EXECUTIVE SUMMARY

ABSTRACT

CONCLUSIONS

RECOMMENDATIONS



•

••
•

•

•

••
•

•

•

••
•

CHAPT ER 1

I NTRODUCTION

OBJECT IVE

This Report on the Upper East Fork Area Drainage Ma s t e r
Stud y has been prepared for the Flood Control Dis trict of
Maricopa County, the City of Phoen i x and t he Mar i c o pa County
Highwa y Department to achieve the following objectives:

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

2. To identify and evaluate alternatives f o r. providing
l Oo-ye a r flood protection throughout the study area.

3. To identify improvements needed to imple ment the
r e co mme n de d alternative.

4 . To develop cost estimates an d p reli minar y
en gi n e e r i n g design da ta for the proposed f lood
protection plan•

STUDY AREA

The study area is shown on F igure 1.1. It includes
approximately 16 square miles, encompassing t he waters hed o f
t he Upper East Fork of Cave Creek.

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

The east and sou theast edge of the study area is the Cave"
Creek - Indian Bend Wash divide. The study area is bounded
by Lookout Mountain to the south and b y Cave Creek to the
wes t.

STUDY GUIDELINES

Under the terms of NBS/L owry ' s agree me nt with the Flood
Contro l District of Marico pa County, this s tudy has been
completed using the follo wing guidel ines: "

1. Runoff modell ing h a s be e n per for med using the Soil
Conservation Service TR- 20 mode l .
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2. Subdrainage area boundaries have been selected to
correlate with those boundaries used in the "North
Central Area Master Storm Drainage Study (East Half)"
completed in 1981 for the City of Phoenix.

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

LAND USE

• Development
rapidly. The
Commercial
thoroughfares

within the study area is proceeding very
majority of the area is zoned residential.
development is occurring along major
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
mile s ,

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.

Soi Is

Soils in the drainage area are classified by the Soil
Conservation Service as being Type D in the higher
elevations. Type 8 soils are prominent in the lower. alluvial
floodplains.

Curve Numbers

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

Composite curve numbers for each subdrainage area have been
developed for both existing and future conditions using the
weighted average method considering the various combinations
of land use and soil types therein.
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Table 2.4 shows the c u rve nu mbers for eac h zoning and so il
type used to develop weighted average curve numbers f o r eac h
subdrainage area.

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

On-S ite Detention

Whe re on-site detention is enforceable for fu t ure co mmercial
and industrial developments, a curve nu mber of 77 has been
used. The low curve number allows for t he regulato ry intent
that runoff will not be increased above preexisting
conditions by these developments.

Time of Concentration

Time of concentration is defined by SCS as the time it takes
for runoff to travel from the hydraulically most distant
point in a watershed to the watershed outlet. The time of
concentration for each subdrainage area was based .o n a
sum of the overland flow time and the travel time in st reet
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 concentrat ion 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 t he 10-year, 50
year, 100-year and 500-year frequency storms.

The lO-year, 50-year and 100-year depths have been used for
a nu mber of previous s t udi es in the Cave Creek wate rshed.
The SO O- year depth has be e n e xtrapolated using Gumbel's
e xt reme val ue method i n accordance with guidelines adopted
by t he Natio na l Weathe r Se r vice.
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24-Hour Rainfall Distribution

Table 2.6 presents the 24-hour rainfa ll d i s tr i bu t i o n us e d 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 Conserva tion Se rvice fo r TR-20
mode 11 ing. Thi s S-c urv e has been used in nume r o us d ra inag e
studies in the Phoenix area.

COMPUTER MODELING TECHNIQUES

TR-20 Runoff Modeling

Runoff has been modeled throughout the study area using the
Soil Conservation Service TR-20 model for the 10-year, 50
year, lOa-year and sne-ye e r 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,
r a i n fall i n ten sitY vs, tim e , tim e 0 f con c e n t rat ion, s 0 i 1
permeability, channel flow characterist ics 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
hydr.ologists at their small watershed research sites
scatter.ed throughout the United States.

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

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

Two-Dimensional Finite Element Diffusion Model

The TR-20 model has been deve loped to model c hannelized
flow. Much of the Upper East Fo rk Cave Cree k s tud y area
consists of alluvial fan topography. Runoff over alluvial
fan terrain is not always chann e lized. To account fo r this,
the TR-20 model was supplemented by using a two-dimensional
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24 HOUR RAI NFALL DISTRI BUTION

TIME ACCUMULATIVE TIME ACCU11ULATI VE
(HOUR) RAINFALL (HOUR) RAI NFALL

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

••
• TABLE 2.6
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finite element diffusion model developed by Dr. Gary Guymon
of the University of California, Irvine. The finite element
model can be used to identify runoff paths over an alluvial
fan. Runoff paths identified by the finite element model
were then used as input into the TR-20 model.

In the finite element model, each 660 FT. square element in
a floodplain grid i s 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 O.OOI-hour
time increment. A sma ll simulation time step is required
because an explicit method is used to so lve 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
simu late 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
consu lting with Dr. Gary Guymon the developer of the model
during a visit by Dr. Guymon to the site. The 0.035
Manning's"n" conside rs the effects of all impediments to
overland flow in a typical 660 square-foot cell wi thin the
model. This approximation was felt to be sufficiently
accurate since the purpose of the diffusion model was solely
to determ ine the path of overland flow as opposed to its
magnitude, depth or velocity.

HEC-2 Modeling of Open Channels

Water surface profiles along all proposed open channels have
been modeled using the United States Corps of Engineers HEC
2 program.

HYDRAULIC DESIGN CRITERIA

Channels have been designed to flow with 2 feet of
f reeboa rd. Fo r ma in tenance purposes, all 0 pen channe Is ha ve
been designed to have a minimum bottom width of 8 feet.
Manning's Un" values have been assigned as - follows:
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•• Type of -Channel

Earth lined channels
Concrete lined channels

Manning's "n"

.020

.015

•

•

•

••
•

•

•

••
•

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

COST ESTIMATING

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

Operation and maintenance costs are summarized in Table 2.8
(not included in this draft). Life cycle costs have been
capitalized over a 40-year life using an 8% discount rate.
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CHAPTER 3

EXISTING CONDITIONS

SUMMARY

This chapter summarizes results obtained using the two
dimensional finite element diffusion model and the TR-20
model of existing conditions. The results of the model are
then compared with the results of other studies.

AREAS OF FLOODING

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

Of particular interest is the alluvial fan pattern observed
in the area along the East fork south of Grover Street. Two
noticeable breakout locations are observed. One breakout
occurs along 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
quanti ties computed using the TR-20 model for the 100-year
storm. Reaches having runoff flows exceeding 1000 cfs in the
model are also identified on this figure.

COMPARISON WITH PREVIOUS STUDIES

Flows computed for the Upper East Fork of Cave Creek at the
Confluence of Cave Creek and the East Fork of Cave Creek
compar.e with previous studies as follows:
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Study

Upper East Fork ADMS
(This Study)

FEMA Flood Insurance Study
(Corp of Engineers)

Greenway Road Location Study
(Dibble & Associates)

lOO-yr Runoff

9606 cfs

9000 cfs

9500 cfs

•

•

••
•

•

•

••
•

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

FEMA Flood Insurance Study

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

Greenway Road Location Study

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

Runoff quantities compare favorably with design criteria
used in the Greenway Road Location Study to the west of 7th
Street.
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CHAP TER 4

ALTE RNATIVE ANALYS IS

INTRODUCTI ON

The analysis of a lternative drainage plans in a n alluvia l
f a n is a co mple x process. When natu re is allo wed to "decide"
t he pr e f e r r e d d rainage ways in alluvial terrain, t he res ult
is typ ically a complex network of braided flo wpaths in which
new "alternative" networks frequently appear after ma j o r
storm events. Typically, manmade flood control impr.ovements
will match the preestablished natural channels. Where
channels are undefined, or vary with time or storm
intensity, t he identification of optimum locations for. flood
control improvements can prove to be ve ry d ifficult.

The complexity of master planning in alluvial fan te rrain
may be said to result from the many choices or "degrees of
freedom" available to the planner. A summa r y of t hese master
p lanning "degrees of freedom" follows.

DEGRE ES OF FREEDOM IN FLOODPLAIN MASTER PLANNI NG

Ali gnment of Conveyance Facilities

The top 0 g r a ph y 0 f the Upper Eas t For k Ca v e Cr e e k ~1 ate r she d
allows choices in whether major conveyance i mprovements are
t o run from north to south, from east to west, from
northeast to southwest or in different di rections 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
de fined. Where channels are well established, these channels
must be incorporated into the master plan ••

Avo idan ce of major develop ment areas will also serve as a
constraint li mit i ng the options available f o r planning in
some areas.

Int e rv a l of Conveyance Facilities

Ano ther c hoice involves the in terval or spacing of t he major
conv e yance works. Conceivably, t hese improvements could be
pl a nne d at 1/2-mile, I - mi l e , 1-1/2-mile, o r even 2-mile
inte rvals. This c hoice i n v o l v e s a t r a d e o f f, Increasing the
i n t e r v a l also incr.eases t he size r e qu irements of
i mpr ove ments and visibility of those facilities constructed .
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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 a lternatives
such as buried pipelines, buried box culverts, streets with
inverted crowns, concrete-lined open channels, rock-lined
open channels, earth-lined open channels, and grass- lined
open channels. Another choice would be a joint-use
alternative such as the Indian Bend Wash linear park
drainageway in Scottsdale.

Reliance on Detention vs. Conveyance

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

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

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

Reliance on Nonstructural solutions

In addition to conveyance and detention, one floodplain
managem en t al t s r na t i ve is to pu rchase r ight-o f-way, remove
existing buildings and/or prevent construction of new
facilities within the lOa-year floodplain. Viable
nonstructural solutions include relocation of mobile home
parks, purchase and removal of scattered h o me s Lt e s , 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 la-year storm, a SO~year

storm, a IOO-year storm, and even a SaO-year storm.
Generally as the acceptable retur.n 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

established at 1/2 mile wherever feasible
compatible with existing conditions.

been
and

••
3. The types of conveyance facilities have been selected

to minimize visibility the public, as well as to
min im i ze life-cycle costs. Measures taken to thi send
include:

•

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

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

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
la rg e.

Rel i ance on deten tion has been heav il y emphas i zed 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.

•

•

••
•

4.

5 •

b. The use of buried box culverts to carry
large for economic pipeline sizes up to
practical limit of approximately
depending on available slopes.

flows too
a maximum
1000 cfs

". .. , , "



•

••
•

•

•

•••
•

•

•

••
•

DESCRIPTION OF ALTERNATIVES

The above scr.eening procedure was used to formu late four
alternative drainage plans. These alternatives are desc ribed
below.

Alternative 1 - Non-Structural Alternative

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

Although this alternative is attractive from the standpoint
of limiting costs in the immediate future, t he issue of
institutional feasibility must be assessed prior to its
implementation. Histor.ically, 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
insti tutional reasons •

Alternative - 2 Improvement of Designated FEMA Floodway

The Federal Emergency Management Agency (FEMA) has
designated a floodway routing for the Upper East Fork of
Cave Creek shown on Figure 4.1. Under t his a lternative,
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 .o f existing neighborhoods. A
number of detention basins are included in this alternative
to ensure that peak flows are kept within ranges that can be
conveyed using underground conduits.

Alignment corridors along Bell Road and 20th Street have
been selected for large conveyance facilities.
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In the case 0 f Bell Road, these fac il i ties would be b uri ed •
Extensive reconstruction of Bell Road is now planned by the
Maricopa County Highway Department. It is p roposed that box
conduits and pipelines be installed in conjunction with this
roadway construction to minimize disruption of traffic
du ring 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 disrupt ion 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 Figu re 4.2.

Alternative 4 - Greenbelt Alternative

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

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

Implementation of Alternative 4 would r e q u i r e the
cooperation and cofunding of the Parks Department of the
City of Phoenix. In addition to cost ing more for initial
construction, this al ternative would comm i t the City Parks
department to maintaining the dedicated park areas. While
having many benefits to the public, th is alternative cannot
be undertaken without a commitment of the Parks Department
to undertake the project with the County Flood Control
District.

EVALUATION OF ALTERNATIVES

Evaluation Criteria

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

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

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

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

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

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

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

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

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

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

Results

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

Alternative 3 - Underground Structure Alternative
Alter.native 4 Greenbelt Alternative
Alternative 2 - Improvement of Designated FEMA Floodway
Alternative I - Non-Structural Alternative

Alternative 3, the Underground Structure Alternative, is the
Engineer's recommended alternative .
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Alternative 4, the Greenbelt Alternative was ranked a close
second. This alternative would have been the preferred
alternative had the Engineers been assured of a viable
commitment by the City of Phoenix Parks Department to take
over such a project after construction.

RECOMMENDED ALTERNATIVE

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

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

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

TR-20 Computations of peak design flows.

Hydraulic Grade Line computations for all closed
conduits (not includ ed 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 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
i s now. Fig u r e 4. 5 s h 0 \vsac 0 mpar i son 0 f the e xis tin g
condition watershed outflow hydrograph and that which would
be expected following implementation of the proposed Master
Plan.
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PROPOSED IMPROVEMENTS

RIGHT OF WAY

UTILITY INTERFERENCE

AESTHETICS

ESTIMATED COST

CHAPTER· 5

PRELIMINARY PLAN
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CHAPTER 6

PHASI NG AND IMPLEMENTAT ION

CAPITAL IMPROVEMENT PHASING

SOURCES OF FUNDS

CAPITAL IMPROVEMENT PHASING

priority 1 Improvements

prio rity 2 Improvements

p r io rity 3 Imp rovemen ts
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"Review of Design Rainfall Criteria and Evaluation Raingage.



•

••
•

•

•

••
•

•

•

••
•

Network". prepared for City of Phoeni x by Tipton and
Kalmbach Inc. Consulting Engineers, Denver, CO, January
1986.

Soil Conservation Service, National Engineering Handbook
Section 4, Hydrology, Washington D.C ., 1972.

Soil Conservation Service, Technical Release Number 20,
Users Manual , Washington D.C. , May 1982.



:t::t::n ::t :l::u::t::n ::t::n::t::;::t::t::::\)- :::o L I :::T OF I NPUT DATA FOR TR- 20 HYDROLOGYl :t::j:.n ::j::t::t::t::t::t::t::t::t::j::j::f:j:

•

••••••••

SUMMARY NOPLOTS

••

I t'lPROVEt-1ENT:::
020:::
004 00:3 .0 1:30 . 0 1:3
026 0 :3! 0:::'<; 04
04:3 . 0 .5:3 .OS7 . 0 1:.2
071 07-5 .0:::0 . 0 '3:3
120 140 170 . .500
:::60 . ::::::0 8'3::: '307
'32 4 . '32 :? . '3:3:3 . ':on 7
'34 7 '.OlE,! '3.56 9E.O
'36 '3 . '37:3 . '37:3 . 9:32
'3'31 . '39 ,5 1 00 1 00

1 I)

1.50 2 0 .0 0 . 0
1S0 2 4 ::: . 7 2. 1
1.':.0 2 . :3 1:3 . :3 .5 1
1.50 :::: . 2 2 9 s '3 1
1.50:3. 6 .5:3 . 4 14 1
1E,0 4 . 0 es . E: 20 . 0
1.50 4 . 4 100 . 7 :30 o

'-'
1S0 4 . ::: 16 9 . 0 E,O. ::::
1.50 .5. 2 2:3'3 . 0 7:3 . .5
1.50 .5. 6 .169 . ::: 11.S 4
1.':.0 6 . 0 470 . '3 161 1
1.506. 4 a c: --~ 6 2'3.5. .5-' "-' '':''.
1.506 . 8 1764 . 7 462 . 7
1.507 2 287::: . t: 662 . ::::
150 7 . 6 4 ":' ")':" . 4 :::'3.5. 6"_' L'_'

1SO::: . 0 E. 1.1':. . '3 1161 .::::
1':,0 :3 . 4 ::::3:31 . .5 1460 '3
1.50::: . ::: 10 '3,56 . 2 17'3.5 . e

1 0
14'34 . 0 0 0 0 . 0
1494 :;: 7 4 Eo 7
14'34 . 6 2:3 . '3 12 . 0
14 '34 '3 47 ::: 1':' t:,_, .
14 '3 .~, . 2 7:3 . '3 26 .:>

. "-'
14 '3.5 S 117 . 0 :::4 ::::
14'3S o 16 2 . 2 42 '3'-'
14'36 . 1 16':. . 4 c ': ' s"- '"- ' .
14'36 4 17 .5. 4 :::,1 2
14 ':16 . 7 ::::0 2 . 7 140 . S

•••

:::

:::

,:;,
'-'

:::
:::

'3 ENDTBL
2 X:::ECTN 00:::

:::

:::

:3 . '36 4
::: . '3:::7
'OJ ENDTBL
2 X::;ECTN OOE,

::: . 942

:3 . 10 7
::: . :::::=:0
:3 . '3"20

::: . 066

JOB TR - 20
TI TLE 00\) CAVE CREEK - ADMS HYDROLOGY
T I TL E 00 0 WI TH PROPOSED

S RAINFL 1
::: O .
::: .022
:3 . 0 44

•

•



:j::t::t::j::l::j::t::j::t::j::t::j::l::i::t::q ::t::t::t::t::t::::O- :::0 L I :::T OF I NF'I.J T OATA ( CO~n I NUED) :q::t::t::t::j::f::t::t::t::t::t::t::t::t::t::t::t::t::t::t::t:

:3 14':17 . 0 .S2 7 ::: 2 2 2 It
::: 14 9 7 :~: :::6::: Eo ::::2 9 . '3
,:;, 1/1'37 . 6 1:34:3 ,:;, 46:3 0'-' . '-'
::: 14 97 9 1972 . 3 621 E:
:3 14 ',3:3 -» 2:3:37 . 4 :::0:3 . :3e:

::: 149::: . .5 3 '301 4 99::: :~:

::: 14'3::: ,:;, .51:31 . 8 1206 . 2. '.1

::: 14 9'3 . 1 6S:32 . 4 1426 . :::
:3 14'3'3 . 4 :::107 .5 1660 4
::: 1499 7 9:::61 7 1906 7
'3 ENDTE:L
2 X:::ECTN 0 14 1 0
e 14:34 .0 0 0 0 .0
::: 141:M ~: 4 Eo ~: . Eo
::: 14:34 . 6 14 . Eo 7 4
::: 14 :::4 9 29 . :~: 11 7
::: 14 :::.5 2 4':;'. 4 16 4'- '
::: 14 :::.5 E- rz . 0 2 1 6
:3 14:3.5 . :3 100 . 0 2 7 1
::: 14 :::6 . 1 1::::2 . ~: :~: :~: 0
:3 14:36 4 11::,:::. 7 :3'3 4
:::: 14 :::6 . 7 2 10 . :~: 46 . 4
:3 14 :37 0 2.57 . :3 .5:3 .:3
:::: 14:::7 :~: ::::0 9 9 6 1 7
:3 14:37 . 6 :36:3. :3 70. 1
::: 14:::7 '3 432 . 9 7 :::. 9
::: 14:3:3 2 46 0 . 0 '3.5 4
::: 14 :::::: . .5 4 9 0 . 0 14 2 . 0
::: 1.1:3:3 . :3 .S20 . "2 220 . .5
::: 14:::9 . 1 :::4 :::: . 7 :::30 . 9
:3 14:3'3 4 1:31:::. '3 4" j ' j

1 "_' . "_,

::: 14:::9 . 7 196::: . 4 10,47 .5
'3 ENOTE:L
2 X:::ECTN 027 1 . 0
:3 146 :3 . 0 0 0 0 . 0
::: 146::: . :3 :::: 7 :::: ::::
:3 146:3 E- 12 .4- 7 4
::: 146 ::: . 9 2~, . 10, l 'c, 0L .

:3 146 '3 .-, 4 '''' .S 17 .4. ,- '-'
::: 1469 .S 66 .-, 2:3. 4.,-
:3 146'3 .::: '34 1 ::::0 2
:::: 1470 . 1 1·c,.., ::::7 .5.L' .
:3 1470 . 4 165. 4.5 7
::: 1470 . 7 2 1o . C; ' .5"_ "'"t'

:3 1471 0 26 2 . 6/1 1
::: 147 1 :;: 3 2 0 . 74 S

•

•

•••••••••••••

•



:j::j::j::!::!::t::t::j::!::f;:j::j::j::j::j::j::U ::!::U ::j::::0 - :::0 LI ~:; T OF I NPlJT DATA (CONT I NlJED:> :U ::!::!::!::j::j::l::j::j::l::f; :!::!::j::!::f;:j::f; :t:!::j:

e 1471 6 ::;:36 5 :::5. 5
:::: 147 1 9 4 ·~, :;: . 1 '37 :3
:3 1472 2 54 0 0 1rr .., 11 ,_'

c' 1472 . .s 62.5. 0 2::::6 . 2'- '(,
14 72 o 107 :3 1 406 7'-' · ,_,

:::: 1.173 . 1 1636 5 5~:4 4
:3 147:3 4 22'3:3 0 66'3 . :3
t: 147:;: . 7 :;:06 2 4 :::11 5
'3 ENDTBL
.-:. X::;ECTN 0:;:7 1 0..
( :0 1452 . 0 0 .0 0 . 0'-'
c' 14 52 2 s .1 6 . 5'-'
,j 145 2 6 50 6 19 . '3'-'
:=: 145:;: . 0 11~J . :~: :;:4 0-
:3 14.5:3 . 2 162 1 4 1 .:3
::: 1453 . .1 2 10 4 4 c, . 7'- '
:3 14 5:3 . 6 26:3. :3 56 . :3
:::: 1.105:;: . :::: ::::22 . 2 64 1
:3 145 4 0 :3:35 . S 7 ') . 0
::: 145 4 ;: 420 . 0 :::6 0
:3 1454 4 456 .:3 100 . :3
::: 1454 6 56 6 . Eo 114 7
:3 14.5,t · :3 6:3.5 . '3 12 '3 2
:::: 145 5 . 0 :::14 4 1.1:;: . '3
:3 14'.'05 2 '352 .0 15:3 . :3
::: 14.55 4 109 ::: ~: 173 . 9
:3 14.55 6 11''' ''' . 6 1:3'3 e'-"-'
::: 14 SS. ::: 13.=,7 :3 206 . 7
::: 14S6 . 0 1540 . :3 22:3 7
::: 14S6 . 2 1740 2 240 7
'3 ENDT8L
2 X::;ECTN 107 1 . 0
:3 14 17 1 0 .0 O. 0
::: 14 17 3 '3 .7 1.1 . 0
:3 14 17 . 5 61 . '3 56 .0
::: 14 17 7 1::::2 . 4 izs '3,L- ' _ ' •

,j 141 7 · '3 :3'32 . '3 22:3 '3'-'
::: 14 1e. 1 737 :;: 34 7 50
:3 14 1:3 :3 121 7 . :3 4::::3 . 0
:::: 141 :::. .5 1:::0S .5 62::::. 1,., 14 1:3. 7 2S00 ..., 7:::2 .6'-' ..:..
:::: 14 1::: '3 3 :;:0 3 ~: 946 7
'3 ENDTE:L
:::: ~:; Tf~ UC: T 08
:::: 1496 0 . 0 0 (I,.,

14 '36 4 5 . 6 '3 6 04'-'

•

•

•••••••••••••

•



t*****t***~ti~~****~~t80-80 LIST OF INPUT DATA ( CONT I NUED ) ***~t*~t****~t********

:3 14'3i:, :3 2:3 9 1 1..., 1.5
::: 14'j7 2 .53 4 1 1':' ::: :~:'- '
:3 14'j7 6 '31 '32 24 .59
:::: 14-:1::: 1 :~:6 . 6 2 ::::0 92
:3 14'3:3 .~ 1:3:3 14 :37 :~: 2

::: 149:::: ::: 22::: . 4<:' 4" :;: 1'-' '- '::: 149'j .-, 266 76 .50 ::::6c:
::: 14'j 9 E, 2':H) . '3 S7 0
::: 1.500 :34.5 4 '~' F,'" 71- "-'
::: 1.':,00 4 399 . '34 70 49
:3 1.500 :3 4:::: 1 'j9 77 :36
::: 1E,Ol 2 46 1 ::::1 ::::4 ~:

:3 1.501 6 M':'" O "J 'j l :32'-' "-'
::: 1.502 .516 . 32 98 42
'j ENOTElL
:::: :::: TRUCT 31
::: 14S3 0 0 0 0 0
::: 145:3 4 .-, 28 .., 66s: '-'
::: 14.5::: E: 'j :~: ::: 7 :::8
::: 14.54 2 2 1 .:34 11 16
::: 14E,4 6 ::::4 :::6 14 -:19
:3 14.5.5 0 4':' '34 18 ::::3'-'
::: 14S-S 4 61 93 '-."-:' ::: :~:<--'-
::: 14.5.5 ," 6:3 0'3 26 :34'-'
::: 14.56 2 'j4 E,7 30 so
:3 14.56 6 l OS ' - J O

- " :3.':, 0:3c:e:

::: 14S7 0 114 ::: ::::9 21
::: 14.57 4 12:3 6.5 4'" 4S'- '
::: 14.57 ::: 1::::1 9 47 76
o 14.58 .-, 1:3'3 66 .52 1'''''-' c: '-
;:: 14S8 6 147 02 S6 Sf.
::: 14.5'3 0 1.54 02 61 0:3
::: 14S9 4 160 7'-' 6S S::::<-

'3 ENOT E:L
::;: ::::TRUCT :~: :~:

::: 1462 0 0 0 0 (I
::: 1462 4 2 'J '::' 4 ::::9.... .J

e 1462 ::: 9 ::;:::: ::: BE.
:3 146:::: .-, 2 1 :::: 4 1'" :37.c '-'
E: 14E,:::: 6 ::::4 ::::6 17 9S
::: 1464 0 4"" 94 22 ':,9'-'
::: 1464 4 6 1 'j 3 27 29
::: 1464 ::: 6 ::: 09 ::::2 OE,
::: 146 E, 2 94 E,7 ::::E, ::::9
::: 14f!,.5 6 l OS 22 <1 1 7 '3
::: 146E, 0 1 14 :::: 46 7S

•

•

•••••••••••••

•



t*ttt**~**t***~tt*****80-80 LI ST OF INPUT DATA (CONT INUED )**1:* *1~******t*~~**t**

:? l L1f::.S it 12:3. 65 .51 7 7
::: 14(:,6 . ::: 13 1 9 S6 ::::7
:3 1467 2 1::;: '3. 66 F '" 02_' ~--

:::: 1467 . 6 147 . 02 f.,7 2 .S
::: 146:3 . 0 154 . 02 72 54
::: 1468 . 4 160 . 72 77 ::::9
'3 ENDTBL
::: :::;THUCT ::':7
e 1446 . 0 () 0 0 0
:3 144:3 .0 O . 1 2 · .S:3
E: 1448 . 5 110 . :~: . .52
::: 144'3 .0 :320. 4 45
:::: 144'3 5 .=,::::0 . S . 3 :::
s 14S0 . 0 '300. 6 · :~: 2

'3 ENDTE:L
:::: ::nRUCT :3':1
::: 14 13 . 0 0 0 0
'J 14 13 4 :3:3.5:3 'J . 04'.' '0'
E: 14 1:::: . ::: 101 6S 16 . 10:''. '
:3 14 14 2 1'31 1 '~' 24 :3 '3
:::: 1414 6 2-=16. 0'3 ::':2 70
'J 14 15 0 4 12 . 'Ol Eo 4 1 10'. '
:::: 141 .5. 4 5::::'3 . ·-}c 4'3 S 'J,L ._. '- - '

::: 14 15 . :3 6n 17 .58 16
:=: 14 16 . .-, 8 1::::. 39 6E. ::::.::"-
:3 1416 6 '3.5:3 . 'J 7 75 5'3'_' I

::: 1417 0 110:::: . :32 ::::4 4::::
:3 1417 4 1262 ..S:3 '3:3 . :3 7
::: 14 17 ::: 1419 . 6 :3 102 . 4 1
'J 141:3 2 1579 .5:3 111 . .5::;:' J

::: 14 18 . 6 1741 . 9 4 120 . 7S
:3 141'3 . 0 1'306 . .54 1:30 OS
9 ENDTE:L
.., :::;TRUCT 4'"'. ' '. '
E: 1444 0 0 0 o.0
:3 1444 . 4 22 .3'3 S 1'"'. '
:::: 1444 ::: 67. 77 l 'e, :~: 3"-

:3 1445 . 2 1'·'-' 4 1 18 . 6 14"-'

::: 14.1 .5 6 1'='7 :39 2 4 97
::: 1446 . 0 2 7-5 . 3 1 3 1 . 4 1
::: 144f. . 4 3!:','3 S ::::7 92
::: 1446 . :3 44:3 7':- 44 S1'. '
:::: 14,t7 . 2 S4 2 21.::, S l 1°'. '

:3 1 ,~ 4 7 6 63') 2.5 ,57 . ':1:3
:::: 144:::: . 0 73 '3 2 1 64 76
::: 144:3 4 ::::4 1 72 7 1 . 6 7

•

•

•••••••••••••

•



• •

*t******ttt *t***t**t*tSO-so LIST OF INPUT DATA ( CON T INUE D ) t*tt**t*~tt *tt*t****~t

:3 1.148 o 946 . ,12 7:3 . 65. '-'
e 14.1 9 2 ross 02 8S 7'-'-'-
:3 144'3 . 6 1161 . 2 '3 ''32 .:37
::: 1.1.S0 . 0 127 1 0:3 100 . 11
,j 14S0 4 1 '~ 7 '-:' . 0 107 . 42'.' " .. , c:
.~ ENDTE:L..
:3 ::;TRUCT 59
': . 1.10S 0 0 O. o'..'
:3 1405 .1 5 6'3 4 . 0:3
::: 140.5. o 23 . '31 0::' 12'-' '..'
:3 1406 .-, S:3 . 4 1 1'" 26-'- ...
E: 1406 . 6 91 . 92 16 . 47
:3 1407 1:36 .62 20 . 74
::: 1407 .1 1::::::: . 14 25. 06
oj 1407 . :::: --:"-}'J 4::3 2'3 45'-' L L '_'.

::: 140:::. 2 266 . re :~::~: .90
::: 140:3 . 6 2'30 . 9 :~: :3 41
0::' 140'3 . ::::4.5 . 42 4'C' 9:::'..' -'- .
:3 140'3 4 :3'3'3. 94 47 6 1
.: ' 1409 .e 4:31 99 ", .-, ::;: 1'..' ~ -'- .

, j 141 0 2 461 8 1 57 . 07'-'
::: 1410 6 4:::9 . ::: :~: 6 1 90
::: 14 11 . 0 516 . :32 66 78
'3 ENDTE:L
.., ::;TRUCT 6'3'..'
:::: 1::=:'30 . 0 o.I) 0 0
:3 1:390 4 7 12 ,,, 7 1'-'
:::: 1::::'30 . ::: 29 .:::9 17 51
:3 1:39 1 2 66 .7 6 26 40
:::: 1::;:9 1 6 114 . 9 :~: S . es
::: 1:3'32 . 0 170 . 17 44 .1 .1
E: t::::92 . 4 22::: . 92 S:;: 60
:3 1:3'32 :3 2:35 . 6 6 2 84
E: 1::::'3:::: . 2 :~: :;::;: . 4S 72 I ':''-'
:3 1:3'3:3 . 6 :36:3 .6:3 8 1 . 60
::: 1:3'34 0 4:31 7':' 9 1 1-''- ' -'-

::: 1:3'34 4 49'3 . '3:3 100 . 7:3
::: 1::::94 :::: 5::::9. '3:::: 110 . 4':''- '
:3 1:395 . 2 577 27 120 22
:::: 1::::9.=, 6 6 12 . 29 1::::0 . 11
:3 1:3'36 .0 t,45 41 1.10 . 0:3
9 ENDTE:L
6 RUNOFF 00 1 14::: ':J5. :~:

f:. RUNOFF 00 2 . 0 '37 '3.5 1,j
-'

6 REACH :;: OO ::=: s 1000 04 1 ee
6 REACH :~: (H):3 1::0 1400 .04 1 .66

••••••••••••••



~t*~t*****************80-80 LI :;::T OF I r~F' \JT DA TA (CON T INUE D )i~********** **********

6 ADDHYD 4 0 0 :3 5 7 6
6 RUNOFF 1 00:::: Eo 0.17 77 . :;:E.
E. (iDDHYD 4 00:3 .5 6 7
6 RUNOFF 1 006 S 109 :;:: 1 · :::2
6 REACH :3 006 7 6 1600 .
t. ADDHYD 4 OOE. .5 E. 7
6 REACH :3 0 0:3 7 1 1600.
E. RUNOFF 007 S 117 77 . 69
::. REACH .:> 00:3 .5 "2 1400 .'-'
Eo RUNOFF 0 19 .5 022 'j .';, 167
6 RUNOFF 00 4 6 1'3.5 '3S . . 22
6 r~EACH :~: 004 .5 7 1soo . OS 1 . 6E.
Eo AD DHYD 4 004 6 7 .5
6 r~ l)NOFF 1 00 05 E. 12.5 77 ..';:.6
6 REACH :3 00 .';. .5 7 1400 . .OS 1 . 66
Eo {lDDHYD 4 OOS 6 7 S
G RE ACH :3 0 0:3 .5 :3 2 100 .
Eo ADDHYD 4 00:;:: 1 2 4
E. ADDHYD 11 0 0 :3 :3 4 1
E· r~UNOFF 1 01:;:: S 1:::4 7 ':' rz'- ' . • L

6 REACH :3 0 0:3 .5 2 1'300 . .04 1 . G6
6 {lDDHYD 4 00::: 1 2 :~:

G RUNOFF 1 00:3 .5 1:3 1 7':' . 7.5'-'
6 ADDHYO 4 00::: :~: .5 1
6 RESVOR 2 08 :3 14'36 . 0
6 REACH :3 0 14 :3 .5 3000.
6 RUNOFF 00'3 6 . 066 7 '3 · '3:3
6 REACH ::: 014 Eo 7 2700 .
6 AD DllYD 4 0 14 .5 7 6
Eo RUNOFF 1 010 4 . 0'3.';:, 77 . .56
E. REACH .:> 0 11 4 .5 2640 . . 44 1 . .54'-'
Eo RUNOFF 1 0 11 7 2:34 79 :;::.1
6 ADDHYD 4 0 11 .5 7 4
6 RE ACH :3 013 4 E· 1320 . Eo 7S 1 '-J C

L '_'

6 RUNOFF 1 01:3 7 izs :32 .6 1.:"- '

Eo ADDHYD 4 0 1:;:: .5 7 4
Eo RUNOFF 1 144 .5 1:32 7 '3 · '3:3
£::. r~EACH :::: 0 1.1 s 7 2640 . 2. 1 1 4
6 ADDHYD 4 0 1::: 4 7 .5
( , REACH :::: 0 14 Eo 7 1:;::20 . Eo . :;::2 1 2.5
Eo ADDl lYD 4- 014 Eo 7 5
f;:. RUNOFF 1 0 16 6 119 :::6 . 54
6 RE ACH :3 0 1.5 Eo 7 1:;::00 .54 1 .54
(. r~UNOFF 0 105 E. . 07:;:: :::2 . :::9
6 ADDIiYD 4 0 1,5 6 7 4
Eo {4DDHYD 4 01 4 .1 .5 6

• •

•

••••••••••••

•



*tt*~t***t***tttt**i~*80-80 L1:::T OF I NPUT DATA ( CONT 1 NUED)** *****~t***t~t***** *t

::. RUNOFF 1 0 14 5 177 :3:3. .:39
6 ADDHYD 4 0 14 5 6 4
Eo REACH :3 0 27 4 7 :3000 .
6 RUNOFF 027 5 1c..:· 82 . 1 .-,

'_00_' ....
6 ADDHYD 4 027 5 7 6
6 RUNOFF 0 17 c .059 9.5 . 17~.

Eo REACH :3 0',::'5 5 7 2200 . . 05 1 . 66
f':. RUNOFF 1 02S S . 089 ::: :~: . 4':''- '
6 AODHYD 4 025 5 7 4
6 REACH :~: 027 4 S 1700 .
6 ADDHYD 4 02 7 5 6 7
E. r~UNOFF 1 02E. E- . OE.7 :::5 . · :::: 1
6 ADDHYD 1,1 027 6 t 5
6 REACf-i :~: 0::::7 5 4 3000 .
6 RU NOFF 1 0:37 5 125 8 :3 . . 25
6 ADDHYD 4 03 7 4 S 6
6 RE:3\/OR 2 :37 6 4 1446 . 0
;:. RU NOFF 024 5 1"'J::: 8 6 . . 46
6 REACH :3 0:37 5 ,.: 2 100 . 41 1 . 66-'
6 ADDHYD 4 O :~:7 4 6 .5
6 RU NOFF 1 02 ::: 4 1.56 8 "2 . · '3:3
E· REACH 3 0::::6 4 E. ::::SOO. 06 1 . 6;:'
6 RU NOFF 1 0 :36 4 125 0 ',) 48I _ • • ..} •

6 I~DDHYD 4 03 6 4 6 7
6 RUNOFF 1 034 4 12.5 8 4 . T'· "-'

6 REACH :~: 0::::5 4 6 1:::20. . :3 1 1 . .<;. 4
6 RUNOFF 1 0:35 4 125 :3:3 . . 4'3
E, ADDHYD 4 0 3S 4 Eo :3
Eo REACH :3 036 :3 4 1:320 . 4 .54 1 .25
e. ADDHYD 4 03E. 4 7 6
6 REACH :3 0:37 6 7 1:320 . 4 ..5'3 1 . 25
6 ADDHYD 4 037 .S 7 .1
6 Re WOR 2 4'" 4 6 1444 .0'-'
Eo RUNOFF 1 143 5 . 0625 ·: ·c .5:3'-"-'
6 AD DfWD 4 14:3 5 6 7
6 REACH :::: 039 7 6 1640 . 1 .76 1 . 4S
Eo RUNOFF 1 0:3'3 5 .0625 :3.5 . . .53
f· AD DH YD 4 03 '3 .S 6 7
Eo RUNOFF 1 0:3:3 4 125 :3.5 l! 4
6 REACH 3 (r3'3 4 S 1:::20 . ::: '-:''-, 1 . 2 E.. ~ £..

6 ADDHYD. 4 0:3'3 5 7 6
6 REACH :::: O:::S 6 7 1::::20 . 1 .5'':J 1 44
6 RUNOFF 0:3::' 6 . 06:3 :34 0:; '-'. "- ~
6 ADOHY D 4 O:::S 6 7 s
Eo r,EliCH :::: 0:::4 5 6 1:320 . 1 ..5'3 1 . 4 4
6 RUNOFF 0:::4 .5 . 06:::: 84 . .S2

•

• •• • • • •• • • • •• •

•



****t********t~t*ttt~t80-80 LI~:;r OF I NPUT DATA (CONT INUED)t*tt~tt*tt*~t*ttt*ttt*

6 ADDHYD 4. 0:34 S F 1-'
E. HUNOFF 1 091 E. 1205 8E. . 47
Eo REIKH :3 0'30 6 05 1:320 . 7 .005 1 . 205
f~, RUNOFF 1 090 E. 109 B.s . . 6 :::
6 ADDHYD 4 0'30 5 6 4
E. REACH :::: 0:::8 4 7 1:320 . 1 17 1 67
6 RUNOFF 0:3'3 4 .047 84 . .:3'3
Eo REACH :::: 08::: 4 .S 2000 . 22 1 . 05 4
6 RUNOFF 1 0:3:3 4 .0'34 8 7 . 705
E. ADDHYD .1 0:::::: 4 c 6'-'
E. ADDHYD 4 0:3:3 6 7 05
f::, r;:EACH :::: 0:::7 05 7 1320 . 1 .21 1 .67
6 RUNOFF 0:::6 4 . 06:3 :36 . .27
Eo REACH ::: 0::::7 4 05 1320. 44 1 . 5 4
6 ADDHYD 4 0::::7 .5 7 6
Eo RUNOFF 1 0::::7 S . 06:;: 87 . 052
6 ADDHYD 4 0:37 5 6 7
Eo REACH ~: 0::::4 7 6 1::::20 . ::::6 1 . 67
6 ADDHYD 4 0:34 1 6 05
6 REACH :3 l OS 05 6 1::::20 . 1 IS 1 . 4E. .)

6 RUNOFF 1 l OS .S .063 ,,;:, . 6:31'_' .

6 (4DDHY D 4 l OS 05 6 7
F RUNOFF 1 101 4 . 047 8'3 . . .5'2 \
-' ,
6 REACH :;: 102 4 c 1;::20 . . 02 1 . E. E.-:»

E. RUNOFF 1 102 6 . 06 :3 :32 . . 6 :3
E. ADOHYD 4 102 05 E. 4 )
E. REACH :3 l OS 4 05 1:320 . . 02 1 , E,6
Eo ADD HYD 4 l OS 05 7 6

""
REACH :3 104 6 7 1.':,00 . 1 .0'3 1 . 46

E, RUNOFF 1 104 Eo . 069 7::: . . 67
E, ADDHYD 4 104 s 7
f::, r~UNOFF 1 012 E- . 07 :::2 . . 42 i
6 REACH :3 02 '3 .s 6 :3800 . 04 1 . 66
E· RUNOFF 1 029 05 . 205 :::: 1 1 0:::
Eo ADDfWD 4 02 '3 .S 6 7
E· RUNOFF 1 0::::0 S . 205 79. . 97
E. RE ACH :3 02'3 .5 6 2640 6 .00 1 . 25
E. ADDHY D 4 02 '3 Eo 7 05
6 REACH :3 03:3 5 6 2640 7 .53 1 . 2 .5
;;. RUNOFF 1 0:::::3 5 . 2 ::::4 80 . 1 14
6 ADDHYD 4 0:3:3 S 6 7
6 RUNOF F 1 03 1 4 . 0:::4 B:::: . .s::::

""
REACH :3 0:32 4 S 3400 . 0 :;: 1 .66

E. RUNOFF 1 0:;:2 6 1':' 80 . , '3::::'- '
6 ADDHYD 4 0:32 5 6 4
6 REACH :;: 0:::::::: 4 5 :::::::00 . ':, .64 1 .-:' t:

. "':. '- '

•

• •• • • • •• • • • •• •

•



~tt~t~t****t*~tt******80-80 LI :::T OF INPUT DATA (CONTI NUED) *****ii~i~***t*iii~*~t

6 ADDHYD 4 0:3:3 .s -r 6I

6 HE:::VOR 2 :33 6 7
f , REACH .., 0'33 7 6 26 40 . S . .57 1 . 25'-'
E, RUNOFF 1 0'33 Eo 1'3-5 :::4 .15
6 ADDHYD 4 0'33 5 6 7
6 RUNOFF 1 0'34 4 139 :::4 . .::::4
Eo REACH :3 0 '3:3 .1 .5 2000 . 4 . 6 9 1 . 2.5
Eo ADDHYD 4 0 '33 5 7 6
6 REACH .., 0'32 6 7 2000 . 1 . 27 1 . 67'-'
Eo RUNOFF 1 0'32 5 125 e6 . . .1 7
6 ADDHYD 4 0'32 5 7 6
6 REACH :~: 097 6 7 2640 . :::9 1 . 67
Eo RUNOFF 0'37 6 le:3 :37 . 5:3
Eo ADOHYD 4 09 7 6 7 4
to RUNOFF 095 5 izs :::6 . · '3:3•:. -,:1

Eo F~EA C:H :3 096 .5 6 1::::20. . 2 1 . 54
6 RUNOFF 1 0 '36 .s 125 :::2 . . 5 1
f~. ADDHYD 4 09E. 5 6 7
6 REfKH :3 0'37 7 6 2000 . 4 . 1'3 1 . 2.5
6 (:\DDHYD .1 097 4 Eo .5
Eo I~ EACH :3 0 '3::: .s Eo :::00 . 1 . 67 1 . 44
Eo RUNOFF 1 0 9::: s . 094 eEo · :~: 7

E. ADDf1YD 4 09:3 5 6 7
E, REACH :~: 099 7 6 1200 . 1 E,7 1 44
Eo RUNOFF 1 0'39 .5 .0'34 :36 . . 4'3
6 ADDHYD 4 0'3'3 Eo 6 7
Eo RUNOF F 1 141 4 1:3:3 87 · .5:3
6 REACH :~: 140 4 .5 1320 . 3 . 2.S 1 .2.5
Eo RU NOFF 1 140 4 12.5 :36 . . 44
Eo ADDHYD .1 140 4 .5 E,
6 RUNOFF 1 1''' ''' 4 .07:3 :30. . 4'3'_' 1

6 f'tDDHYD 4 140 4 6 3
Eo REACH :3 1:3'3 oJ .5 22 00 . :3. 21 1 . 2 .5'-'
6 RUNOFF 1 13'3 6 10:":' :::7 4 '"'-" -' · - '-'
6 ADDHYD 4 1:3'3 5 6 4
6 ADDHYD .1 139 .1 7 6
Eo RUNOFF 1 136 4 . 066 '35 . 17
;:. REACH 3 1::::::: 4 .S :3000 . 17 1 66
6 RUNOFF 1 1 ' 'j ( ) 4 . 20:3 :::4 . . 24.j '- '

(. (4DDH YD 4 1::::::: 4 5 7
6 REACH :3 1:3'3 7 .5 200 0 05 1 . 66
6 ADDHYD 4 1:3-:J .5 Eo 7
6 r~UNOFF 1 100 .S . 07:3 :36 :3'3
f. (lDDHYD .1 13::1 E. 7 6
6 RC3VOR .-, :3 '3 6 ~, 141:3 . 0s: c:
i;. RUNOFF 129 ~. 10e :::2 17

•

•

• • • • • •• • • • ••
•

•



t**********~t*********80-80 LI:::T OF INPUT DAT A ( CONT I NUED )***~t******tt*********

6 RUNOFF 1::::0 6 . 0:3 1 '31 17
6 {4DDHYD 4 129 S 6 7
6 REACH :3 127 7 6 2.':,00. . 0:3 1 . 6 6
f. mJt~OFF 12::: 4 . O::::E, 80 . 17
6 REACH :3 127 4 .5 2:300 . . 0:3 1 .66
E. {4DDHY D 4 l 'c" S E. 7... ,
6 RUNOFF 1 1'·" .5 1.5'3 :32 . . 2 1"- ,
6 ADDHYD 4 127 S 7 E.
6 F,UNOFF 1 1:32 4 14.5 :3'3 . . 27
E. RUNOFF 1 1:::::: .5 . 0::: 9.5 . 17
(: ' ADDHYD 4 1:32 4 .5 7
6 r,EACH 3 1:::1 7 .5 20 00 . 17 1 E.E.
6 RUNOFF 1 1:31 4 119 :::6 . 27
Eo ADDHYD 4- 1::: 1 4- .5 7
t:. ADDHYD 4 1:31 6 7 .5
6 RE:::',IOR 2 ::: 1 .5 4 14.5::: . 0
Eo REACH :3 12Eo 4 6 1.':,00 . . .56 1 . 67
6 RUNOFF 1 126 .5 1.:=,::: '3.5 . '-J':'

. L'_'

6 AD DH YD 4 126 .5 6 7
f:, r~EACH :::: 1::::4- 7 6 1.500 . 1 . 21 1 . 67
6 RUNOFF 1:3.5 4 . 04 2 '3.5 . 17
6 REACH :::: 1:34 4- .5 :;:200 . 1':' 1 E.E.'. '
6 ADDHYD 4. 1:34 .5 6 7
6 RU NOFF 1 1:::4 .5 197 :::S . . ::: 1
6 I~DDHYD Lt 1:::4 .5 7 6
f , RUNOF F 1 12.5 .5 117 ::::;: . 17
Eo ADDHYD 4. 1:34 .5 6 7
Eo REIKH 3 124 7 6 2400 . . 90 1 . 67
Eo RUNOFF 1 124 .5 . 2 1'3 :34. . 25
6 ADDHYD 4 124 S 6 7
Eo REACH :3 124 2 .5 '300 . . '36 1 . .51
Eo ADD HYD 4 124 .5 7 6
6 RUNOFF 1 10:3 .5 . 0:31 :34 . . 2 6
(. ADDHYD 4 124 .5 Eo 7
F REACH :3 104 7 6 1:320. . 96 1 . .51. '
E. ADDHYD 4 104 1 6 .5
Eo REACH :3 107 .5 6 1000 . . :3.5 1 . .5:3
6 RUNOFF 1 107 .5 . OS'3 :::2 . .42
6 ADDHYD 4 107 .5 6 7
to RUNOFF 1 12:::: 6 . 2 1:::: 95 . . 2S
6 ADDHYD 4 107 F 7 .5. '
6 REACH 3 10::: S :::: 1700 . :::S 1 .5:::
E, RUNOFF 106 .5 . 06:3 7 '3 . . .136
(. REACH 3 10::: S 6 700 . 0::: 1 . 66
I:. RU NOFF 1 10::: .5 . 02.5 :3:3. . 2 :::
t,;, ADDHYD 4 10::: .5 6 7

•

•
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ttt*tt*~ttt*t~rttttt*t80-80 LI:::T OF I NPUT DATA (CONT INUED:> :t::n :t:n ::t::t::t::t::t::t::t::t::t::t::H ::t::t: :H:

6 RUNOFF 1 10':J .5 . 06:3 ::: ~1 . 2 '3
Eo ADDHYD 4 10 ::: .5 7 6
6 ADDHYD 4 10:3 :3 6 7
6 r~EACH 3 1 10 7 6 1:320 . . :::S 1 . .5::::
6 RUNOFF 1 110 .5 . 07:3 7.;:' . .561 '_' .

t:. ADDHYD 4 1 10 .5 Eo 7
6 Rtn~oFF 1 122 6 . :3.5.5 ::::.5 . 2 '3
6 AODHYD 4 110 6 7 .s
Eo REACH :3 1 11 .5 6 1:320 . 1 . 0 7 1 . .5:3
6 F:UNOFF 1 1 11 .5 . 0 7 77 .56
::. ADDHYD 4 1 11 S 6 7
{:. r~EACH :~ : 1 l 'c, 7 6 1:::20 . . 0 4 1 6:3""-

6 RUNOFF 1 1 1'-' S . 0 6 1 -, ~ . 46'- r I

Eo r~ODHYO 4 1 12 .S 6 7
Eo F,UNOFF 1 12 1 S . 2.5 '3.5 17
6 ADOHYD 4 1 12 .S 7 1
6 RUNOFF 1 04'3 S . 0 :36 '3.5 1'3
6 r~EACH :~: 0 4::: .S 6 1::::20 . . 0 4 1 . 66
6 mJNOFF 020 S . 0 64 '3S 17
6 r~ EACH 3 04::: s 7 2640 . . 0 4 1 . 66
I:. ADDHYD 4 0 4:3 6 7 .5
6 RUNOFF 1 04:3 6 12.5 c, ·-) 6,_''':'' .
6 ADDHYD <1- 04:3 S Eo 7
6 r~EACH :~: 0.S6 7 Eo 1:::66 . 12 1 . 66
6 RUNOFF 1 0.56 S . 06:3 :32 . 2 .5
;::. ADDHYD .1 0 .56 .5 Eo 7
Eo REACH :3 OS7 7 Eo 1:320 . 1 . :37 1 .44
;::. r~ UNOFF 1 0.57 .5 .06:;: :::2 . 2.5
Eo ADDHYD 4 0.57 s 6 7
(- RUNOFF 1 04:::: .5 . 047 90 17
6 RUNOFF 1 021 6 1:3'3 :::7 . .5:3
f:'. {:)DOHYD 4 0 21 05 6 4
6 REACH :3 0 46 4 S 2640 . '3 . 3 :3 1 . 2 .5
Eo RUNOFF 1 047 :::: 12 05 :::2 . ::: 1
::. REIKH :3 0 46 :3 4 13 20 . . S 1 1 . .54
f:'. mJt~OFF 1 OM:, E. izs 82 . . 29L'_~

6 ADDHYD 4 0 46 4 6 :3
6 ADDHYO 4 0 46 :;: 05 6
6 RElieH :3 0.57 6 .~. 1:320 6 . 49 1 . 2 -S
Co ADOfiYD 4 0 .57 .5 7 6
6 RE ACH 'J OS'3 r:. 4 1:320 . 1 . :::7 1 4 <1-'-'
E. RUNOFF 04.':. S izs 90 . . .51L ·_'

6 REACH :3 0 .5'3 .5 6 140 0 . 1 1 1 66
Eo ADOHYD 4 OS-:I 4 6 7
;:. RU['·1OFF 1 OS'3 .5 . Of:.:3 :::2 . . 2 .5
6 rlDOHYD 4 0 05 -:1 05 7 ;::.

• •

•
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:t:t:j::t::t::t::'i:t :t: :t::t: :j::t::t::t::t:t:t::t::t::t::t::;::o- :;::o LI t:T OF INPUT DATA (CONT INUED) :t: *:t::t:* :t:~~t::t::t::t::t: :t:~~:t: :t:~t:t: :t:

6 HE:3'v'OR 2 .59 6 7 14 0 5 .
6 REACH 3 066 7 6 660 . 1 . 64 1 . 67
( ', RUNOFF 1 066 .5 . 06:3 :;::4 . . 46
(. ADOHYD 4 066 .5 Eo 7
6 HEACH :3 067 7 6 1:320 . 1 19 1 . 67
E. RUNOFF 1 067 S . 06 ::: B::: . 2 .5
6 ADDH YD 4 067 .5 6 7
Eo RUNOFF 1 0 44 .5 12.5 :;::7 .: .· ~,

6 REACH :3 0 6 7 .5 6 1:320 . . 2 .5 1 . .54
6 ADOHYD 4 OE.7 6 7 .5
6 REACH :3 06'3 .5 6 1:320 . 1 14 1 F,'"· - ,
6 RUNOF F 1 OE.9 .5 . 06 ::: :;::1 .62
6 ADDHYD 4 0 69 .5 6 2
6 r,UNOF F 1 0 2::: .5 . 09 1 95 . · 2:~:

6 REACH :3 041 .5 6 :3000 . . 24 1 .66
6 RUNOFF 022 .5 1.5::: :;::7 . 47
6 r,E ACH :3 041 .5 7 2 :;::00 . . 2 4 1 . 66
6 ADDHYD 4 0 41 6 7 .5
6 RUNOFF 1 0 4 1 6 172 :34 . .':" j· '-"-'
6 ADDHY D 4 04 1 5 6 7
6 REACH :3 0 42 7 6 2.500 . 6 . :;::'3 1 . 2 5
6 RUNOFF 1 0 42 .5 . 07:;:: :;::7 . --) 'j

. L L

6 ADDHYD ,1 0 42 .5 6 7
Eo REACH 3 07:;:: 7 6 1 ~: 20 . 4 69 1 . 2 .5
6 RUNOFF 1 07: 3 .5 . 063 :36 . 2 7
6 ADDHYD 4 0 78 .S Eo 4
6 RUNOFF 1 040 .5 . 0 '34 ,::",- ) . .51'_'Lo. .

6 RE ACH 3 0 t:2 c 6 14 0 0 . 10 1 . 66'- '
6 RUNOFF 1 0 :32- 5 .06 3 :34 . . 27
6 ADDfWD 4 0:;::2 .5 6 7
Eo REACH :3 0:31 7 6 1:320 . ."') .- ) 1 . .54. L ~

f:. RUNOFF 1 0 :;::1 Eo . 063 t:4 . .52
6 ADDHYD 4 0:31 5 6 7
Eo REACH :::: 0 7:;:: 7 Eo 1 ~:20 . . 09 1 66
Eo ADDHYD 4 0 7t: 4 6 .5
6 f{EACH 3 0 77 .5 6 1::::20 . 2 . ::::4 1 . 4.1
Eo RUNOFF 1 0 77 .5 . 06:3 86 . .: ..:::;,· ,_"_,

6 ADDHYD 4 077 5 6 7
Eo ADD HYD 4- 06'3 .-, 7 .5c:

6 f,ESVOR 2 69 .5 6 1:3::H) .
6 REACH .-, 07.5 6 ..., .520 . . .52 1 . 6 7.;> <-

6 r,UNOFF 0 :::::: .5 . 06:::: :::.5 t ·",:·
· '_ ' L

6 REACH :3 0 :30 .5 6 1:320 . . 2:3 1 · .54
6 r,UNOFF 0 :::0 .5 . 06:::: :::2 . 4f,
t:. ADDHYD 4 0:30 s 6 7
6 REACH ::: 07 '3 7 6 132 0 . .2:3 1 · .:)4

•

•
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*t~t******~***********80-80 LI ::;T OF I NPUT DATA ( CONT I NUED ) *****t*~t*~t****t*****

6 RU NOFF 1 07'3 05 . 0 6:3 .::.,:,. . 2 .5'-"-' .
6 AODHYD 4 079 5 6 7
6 REACH 3 076 7 6 1:320 . ::: .4 9 1 . 2 ,5
6 RUNOFF 1 07 E. 5 . 06:~: :::6 . . 2 .S
6 ADDH YD 4 076 .5 Eo 7
6 REACH 3 075 7 Eo 1:~:20 . 7 . 05 1 .-:..c.

. L '_ '

6 ADDHYD 4 07 ,s 2 6 s
6 RUNOFF 1 075 6 . 06::: 9S . S2
6 ADDHYD 4 0705 .5 6 7
6 F([:ACH :~: 112 7 6 1:320 . . 4 1 1 . 67
6 ADDHYD 4 112 1 6 2
6 r~EACH 3 113 2 5 1~:20 . . 04 1 . 6:::
;:. RUNOFF 1 11:3 6 . 0,s:3 91 c;'-'· ,- ....
6 ADDH YD 4 113 5 E, 7
Eo RUNOFF 1 120 5 . 2 :3 1 87 . . :::0
E· ADOH YD 4 113 5 7 1
6 RUNOFF 1 0.5:3 s . 06:3 :::4 . . 2,s
6 REACH .-, 060 .S 6 1:320 . . 2S 1 . 54..:.
6 RUNOFF 1 OE,O .5 . 06:3 :::1 . 49
6 AODHY D 4 oso 5 6 7
6 REACH :3 065 7 6 1:320. . 2 :3 1 . ,s4
6 RUNOFF 1 065 5 .047 :::2 . .19
6 ADDHYD 4 065 ,s 6 7
6 REACH :~: 06::: 7 E. 1:::20 . 6 .82 1 . 2.5
Eo RUNOFF 1 068 5 . 06:3 :::5 . .25
6 ADDH YD 4 068 5 6 7
6 REACH :3 07 0 7 6 1:320 . 6 . 14 1 . 2.5
Eo RUNOFF 1 070 .S . 06 :~: :::6 ·-:' C· ":" '-'

6 f~DDHYD 4 070 5 6 7
6 r~EACH

.-, 07 4 7 6 1 :~:20 . 6 .7 5 1 . 2E..:.
6 RUNOFF 1 074 5 . 06 :3 '30 . . 24
('. ?:lOOHYD 4 074 S 6 7
Eo REACH :3 11:3 7 Eo 1:320 . :3. 11 1 . 2 .5
6. ADDHYO 4 113 6 2
6 REACH :3 114 2 1 :3000 . . 04 1 . 6 :3
('. RUNOFF 06 4 .5 . 25 :::2. · :~::=:

6 REACH .., 07 2 5 6 26 40 . 18 1 . .54'-'
6 RUNOF F 1 072 5 izs ::: :~: . . 49....._.
6 ADDHYD ,1 07 2 .s 6 7
Eo REA CH .: ' 114 7 6 2000 . 0-5 1 . 66.. '
r:. RUNOFF 11 .5 5 . 0'34 O '-J . 405I~.-- .
6 (,OOHYD 4 114 S 6 7
6 RUNOFF 071 5 1205 () ':,. 4'"'-"-' .
6 REA CH :::: 11.1 s 6 220 0 . OS 1 .6f-
6 ADDlWD 4 114 6 7 .5
('. r;UNOFF 1 114 6 1~" :. :::,5. 1 1'3,L.'_'

• •
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SUMMARY TABLE 1 - SELECTED RE SULTS OF STANDARD AND EXE CUTIVE CONTROL I NSTRUCTI ONS IN THE ORDER PERFORMED
(A ::H ARc n AF TER THE PEAK DI:3CHARGE TIt1E AND RATE (CF:3) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTI ON MARK( ? ) INDI CATES A HYDROGRAPH WI TH PEAK AS LAST POINT . )

::;ECTI ONI ::n AI,mARD RA IN At'n EC t'1A IN PREC IP I TATION
:::TRUCTURE CONTROL DRAINAGE TABLE t-1C1 IST TI t'1E - - - - - - - - - - ------- -------- RUNOFF

ID OPERATION AREA # COND INCRa1 BEGIN At'lOUNT DURATION At10UNT
( ~; (~ MI) ( HR) (HR) ( IN ) ( HR) (IN )

2 08 0 4 04 24 00 .-, 46c- ..-, 0::: . 0 4 .04 24 .00 :3. 46.~

2 0:3 . 0 ,4 04 24 00 ~: 4.S
2 0:3 .0 4 .04 24 .00 :3 44
2 0::: 0 4 04 24 00 ~: . 45

.-, 0:3 . 0 4 .04 24 .00 1 83z,

2 0::: 0 4 04 24 00 ~: . 19
2 0:3 .0 4 .04 24 .00 2 . 1'"'-'
2 0::: 0 4 04 24 00 :;: 1e,

'-'
2 .0::: . 0 4 .04 24 .00 2 . '30

2 0::: . 0 4 04 24 .00 2 . :::9
"2 . 0 :3 . 0 4 .04 24 .00 1 . :3:3
2 (, ': ' . 0 4 04 24 . 00 1 .=..-"

."-' '- ' '':''

2 . 0 :3 .0 4 .04 24 .00 :3. 47
2 0::: 0 4 . 04 24 .00 :~: 46

"2 .0:3 . 0 4 .04 24 .00 .., . 4:3'-'
2 08 0 4 . 04 24 . 00 3 . 46
"2 . 0:3 .0 4 .04 24 .00 1 . :3:3
2 0::: . 0 4 04 24 00 :;: 4.':.
.-, . 0:3 . 0 4 .04 24 .00 2. 85"-

2 . 0 ::: . 0 4 04 24 00 .-, :::4L

2. OS .0 4 .04 24 .00 .-, . 65"-

:2 0::: 0 4 04 24 00 2 7 ~:
.-, 0:3 . 0 4 .04 24 .00 1 . '30e:

2 0::: 0 4 04 24 00 1 :::9

~, . 0:3 0 4 .04 24 .00 2 .S :::c:

2 0::: 0 4 04 24 00 1 .90.-, . 0::: .0 4 .04 24 .00 2 . .':.0c,

2 0::: 0 4 04 24 00 :2 29
.-, ( I':) .0 4 04 24 00 .-, . 2'3c: . .. 1_' i_

2 0::: 0 4 04 14 00 1 97
2 . 0 ::: . 0 4 .04 24 .00 1 97

•

RATE
( c:::: t-1 )

:::l)~1t'1 ARY

PAGE 4

••

.JOE:

RATE
(CFS )

•

PEAK DISCHARGE

TIt1E
( HR)

1'-' 4.S 2 4::: . 49 1679 . 0L .

1'" . 44 16,s 7 :~: 170:3 .6"-

12 6:3 244 . ,s9 16.':.2 . 7
12 70 1.5:3 .5 1 16:34 1
1'-' 6.':. 400 7e, 16:3.S . 9L . '-'

12 ~.-.. .51 .:36 10'32 7. '_ L.

1':' 59 446 . 92 1.530 S
12 71 106 . :35 '3:::0 . :3
i z 71 44 :~: . 03 1.':. 17 . 2L .

1-" .71 .54'3 I::" ~ 1:37 1 :3"- • I _"~I

1-' :::6 531 ,s4 1325 . toL .

12 .65 106 .65 '3 11 5
1 '~' 77 105 . 14 :::9::: . 7
P 44 :~: 7 · :::,s 1720 .5
1'-' 44 :~: :~: O . :::0 1696 . 4L.

1'-' . 97 :3 1 .76 144:3 .6"-

12 . 4,s :3.':. 1 51 1619. 9
12 . ,s'3 122 .6.5 9:31 2.
1':' 62 342 . ::::::: 1577 :::
1'-' . 61 464 . :3:3 1:35'3 2"-

12 . .:.t: 43E· . 2::: 127S . 7'-"- '
1'-' :34 6:3:3 · :31 1222 .6"-

12 . 85 1069 . SE. 1 24 :~: . 7
12 67 171 · '3:3 '3:34 7
12 . 9::: 14E.. 42 7":I.S . 7

12 . :::6 120:3. ::::3 1157 '3
12 6::: 11'3 2 0 ,=JO'3 9
1'-' . :::4 1:3 15 . 0 7 111'3 2."-

13 . 4e, 46 :~: . :~: ':} :c:'34 4'- '
1'" 6:3 45'3 .-:"::- 3'31 0'- ' '-"-'

12 7 C' 56 . 7 0 ess 0. I_'
1'-' '36 5:3 . 6 :3 8 12 F"- . -' •

ELEVATION
(FT )

14:35 . 2 7

14'37 .S1

14'37 . ,s:3
1:<'=,0 1 . 22
14::::3 . 1'3

14=J.':. . 70

1496 . ::::::
14'37 .0 '3
1497 . 4 ~:

14% .4 1

1.':.0.':. . .':.4
1.506.07

1497 . 00

•••••

CAVE CREEK - ADMS HYDROLOGY
WITH PROPOSED IMPROVEMENTS

TR20 XEQ 11- 14- 86 15 :57
REV PC 0'3 /:3:3( .2 )

eLI E8uBI E____1___~IQB~____1
X::;ECTI ON 1 RUNOFF . 15 1
XSECTI ON .-, RUNOFF 10 1s:

X:::ECT I ON :3 REACH 15 1
X:3ECTI ON :3 REACH 10 1
X:::ECTI ON :~: AD DH YD .-:. t: 1· L '_ '

X::;ECTI ON :3 RUNOFF .05
X:::ECTION ~: ADDHYD . 2=1
X:::ECTI ON 6 RUNOFF 11
XSECT I ON 6 REACH . 29
X;3ECTI ON 6 ADDHYD . 40

X:::ECT ION ::: RE ACH . 40 1
XSECTION 7 RUNOFF 1 '~' 1
X:::ECTI ON ::: RE ACH 1~, 1• L

X:::ECTI ON 1'3 RUNOFF .02 1
X:::ECTI ON 4 RUNOFF .1 9 1

X::;ECTION 4 REACH .02
XSECTI ON .1 ADDHYD . 22
X:3ECTION 5 RUNOFF 1'"· '- '

X:::ECTI ON .S REACH . 22
X:::ECTION 5 ADDHYD . :34

X:::ECTI ON ::: REACH · :~:4

X:::ECTION :3 ADDHYD .52
X:::ECT ION ::: ADDHYD . :::6
X:::ECTION 1:3 RUt'10FF 1'"'-'
X:::ECTI ON ::: REACH 1':'· '-'

X::: ECTION ,,, ADDHYD 1 .04'-'
X:::E(:TION :::: F~ UNOF F 1:3
X::;ECTION '::- ADDHYD 1 18'-'
:::TRUCTUFiE c ' FiE ::;~·J OR 1 1o'-' '- '
X:::E(:TION 14 REACH 1 1'c·'-'

X:::ECTION '3 f~UNOFF 07
X::;ECTION 14 REACH . 07

•

•• • • •



RATE
( C::::~l )

S!) t1~lARY

PAGE .5
JOE:

RATE
(eF:::)

PEAK DISO-lARGE

TI ME
(HR)

1'" 57 4:::::': . :~:2 ::'::::9 S'- ' .

1'" .S9 '33 . 22 '3:3 1 2"-

1'-' 75 :::6 SE: '311 4... .
12 7 '~' 2 12 10 '3<)(" 4
1'-' 7':' 2::J::: .5S 90 7 E.L . '- '

12 . 7:3 2'3:3 .S5 '307 .5
1'e, 59 140 S7 1124 5L .

12 . 68 4:31 1:3 '349 .6
1'-' 78 11'" ::':9 :::S9 0L . ~, .
12 · :3'3 111 . '32 :347 . '3

I '" 71 5::':2 . 09 90::: 0L .

1'" 71 5''' '-' .0'3 '30:3 0'- . . '- ' ''-

12 . 87 77S 3S 424 4
12 . .54 ISS .97 1:310. 7
1'" 64 l S.=, . 01 1302 6... .
1'" 74 71 ':" '-J '377 . 0· "_'L

12 . 6E, 22 4 76 1170 . 6
1'-' . :30 '37'3 7'" 4:3S. :3e: · "-'
1'-' 51 227 94 12:::7 :::... .
1'" . 6'3 1121 .0'3 .5 10 . .5s:

I 'e, 97 1006 29 4S::: . 2... .
1'-' . 9 1 1.57 1.5 :3:3.5 . '3e:

1'-' 96 1162. 6::: 40:'-' 7... '_' I

P 44 101 41 1718 . 8
12 .:::::: :::9 4':' IS1.5 7'-'

12 52 11'" .) .- } 1272 ::;:'- ' · L ~'-

12 . .56 1ss .52 127::': . :::
12 .6:3 1:::4 . 47 1246 4
12 . 91 1::.: 1::.: . 2:~: S1::: 7
1 '~' 47 '3:3 'j .::.o 1::': '3::': 7· '-"-'

12 . :::'3 13::': 1 60 S12 4
1'" . 0 2 1:31 9 4~::: S07 7'-'
l 'e, 46 169 . 10 issz ::: •.... '- "- ''''-
1'" . 01 1:3:::::3 1:3 49 1 2.-,

1::': . 04 1::':36 00 4'30 . S

1 '~' · .a:,'.~ 2 6:3 · :31 e 1:3·57 6

• • ••

ELEVATION
( FT)

14.5S .7:3
14 .~,O . 6:::

1485 . '3 1

14:39 . 1'3

1472 . 94
145.5. 76

1470 . .52
1472 .93

1472. 7S

14:38.81
14:::9 .04

1472 . :::S

2 . 22

2. 1:::
2 . .56
2 . .56

2.24

2 . .57

1 . 9:3

2 .:31
2 .76
2 .7.5
z 24
2 .4:3

'-J .- ,, '-J
L . L L

2 .27
1 .8:3
1 . ::::2
1 . '37
1 . 9 ::':

2 . 0 0
2 .00

2 . 24
2 .24
2 .::': 1

2 . 2 1
2 . 4:;:
2. 2 1
2 .:31
2 .21

2 .0 1
1. 97
1 . '37

2.20
2 . '20
2. 2 0
:3. 47
::': . 4::':

RUNOFF
At10UNT

( IN)

•
24 .00

24.00
24 .00
24 .00
24 .00
24 .00

24 . 00
24 .00
24 . 00
24 .00
24 .00

24 .00
24 .0 0
24 . 00
24 .00
24. 00

24.00
24 .00
24 .00
24 .00
24 .00

24 . 00
24 .00
24 .00
24 .00
24 .00

24 .00
24 .00
24 .00
24 . 00
24 .00

24 .00
24 .00
24 . 00
24.00
24 .00

4 . 04
4 . 04
4 .04
4 .04
4. 04

4 .04
4 .04
4 .04
4 .04
4 .04

4 .04
4 .04
4 .04
4 .04
4 .04

4 .04
4 .04
4 .04
4 . 04
4 .04

4 .04
4 .04
4 . 04
4 .04
4 .04

4. 04
4 . 04
4 .04
4 . 04
4 .04

4 .04
4.04
4 .04
4 .04
4 . 04

At'lOUNT DURATI ON
( I N) (HR)

PRECIPITATION

. 0

. 0

. 0
o

. 0

. 0

. 0
o
o
o

. 0

. 0
o

. 0

. 0

. 0

. 0

. 0
o

. 0

.0

. 0

. 0

. 0

. 0

. 0

o
. 0
. 0
. 0
.0

. 0
- . 0

. 0

. 0

. 0

BEG IN
( HR)

. 0:3

0:::

0::::

0:::
. 0:3
0 :::

. 0 :::

08
. 08

0:::

•

0:::

0:::

. 0 :3

. 0 :3

. 0:3

. 0:::

. 0 :3
08

. 0:3

. 08

0:::
0:3
OE:

.08
08

. 08

.O:?'

. 0 8

. 0:3
0:::

. 08

. 08

.08
0:::

.08

l'lAIN
TII'lE

INCREI'l
(HR)

2

2

.-,
s:

2

2

2
2

2
2

2

2

2

2

2

2

2

2
2

2

'-,.c

2.-,
.c

2
2

.-,....

2
:'2
2
2
2

AIHEC
1'101ST
COND

•

1
1
1
1
1

1
1
1
1
1

RA IN
TABLE

#

CAVE CREEK - ADt'l::: HYDROLOGY
WI TH PROPO:::ED I t'lPRO\iEI'lENT:::

1·: ''- '
. 45

1·: '
~,

1·.,
. j

2 . :~: :::

. :3:3

. 20

. :.:::::

. 06
06

. .59

..5'3
1 . 83

12
12

2 .20
1'3

. 07
19

2 .02
18

2 .20

.0'3
15
IS

2 .5::':
. 07

2 . 60
2 .60

1·:''- '
2 .72
2 . 72

1. 24
.09
09

DRA INAGE
AREA

(SQ 111)

•
RUNOFF

nOOHYD
REiKH
RU~KiFF

ADDHYD
HE:=;\,,'OR

REACH
RUNOFF
ADDHYD
RUNOFF
REACH

ADDHYD
RUNOFF
REACH
RUNOFF
AODHYD

::n ANDARD
CONTROL

OPERATION

·-.' 7
..:-!

:37

1.5 RUNOFF
is ADDHYD
14 ADDHYD
14 F,UNOFF
14 ADDHYD

13 ADDHYD
14 REACH
14 ADDHYD
16 RUNOFF
15 REACH

:37
::':7

2.5 RUNOFF
2.5 AODHYO
27 REfKH
27 AOOHYO
26 RUNOFF

27 F~EACH

27 RUNOFF
27 ADDHYD
17 RUNOFF
2.':. REACH

14
10
11
11
11

1:3
1·: '

-: »

1·.,
'-'

144
14

X:::ECW 24

•

XSECTION
X:::ECTION
X:::ECTION
X:3ECTION
X:::ECTION

X:::ECTION
X:::ECTION
X:::ECTION
X:::ECTI ON
X:::ECTION

X:::ECTI ON
X:::ECTI ON
X:::ECTION
X:::E CT I ON
X:::ECTI ON

X:::ECTI ON
X:::ECTION
X:::ECTI ON
X:3ECTION
X:::ECTI ON

X:::ECT ION
X:::ECTION
X:::ECTION
X:::ECTI ON
X:::ECT ION

X:::[CTI ON
X:3ECTION
X:::ECTION
X:::ECTI ON
X:::[ CTI ON

X:::E CT I ON
X:3ECTION
X:::ECTI ON
X=::ECT ION
::: TRUCTur~E ::':7

TR 20 XEQ 11-1 4- 86 15: 57
REV PC 09/:3:3( .2 )

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCT IONS IN THE ORDER PERFORMED
( A STAR(t) AFTER THE PEAK DISCHARGE TI ME AND RATE ( eFS) VALUES I NDI CATES A FLAT TOP HYDROGRAPH
A QUE:::T ION MARK(?) INDI CATES A HYD ROGRAPH WITH PEAK A::: LA:::T POINT .)

:::ECTI OW
:::TRUCTl.!r,E

ID

•

•



~: l_Jt·1t·lA F'Y TABLE 1 - ~:ELECTED RE~:ULT :::: OF ::::TANDARD AND EXECUTI VE CONTROL INSTRUCTION~: I N THE ORDER PERFORt1ED
( A ~:TAR(:n AFTER THE PEAK DI :3CHARGE TU1E AND RATE (C FS ) VAL UES I NDI CATE:::: A FLAT TOP HYDROGRAPH

A QUEST ION MARK( ? ) I NDI CATES A HYDROGRAPH WITH PEAK AS LA ST POINT . )

::::ECT I ON/ :::TANDARD RAIN At-HEC ~lA I N PRECI PITATI ON
::::TRUCTURE CONTROL DRAI NAGE TABLE 110 I:::T T I I1E - - --- - - - - - - ---- - - - - - - - - -- RUNOFF

ID OPERAT I ON AREA # COND I NCREt'l BEGIN At'1I)UNT DURATION A~10UNT
( S (~ MI) (H R) ( HR) (un ( HR) ( IN)

eLIE8~eIE____l ___~IQB~____1
X ~;ECTI ON :;:7 REACH . 20 .-, 08 0 4 . 04 24 . 00 2 . 5 Eo""-
XSECTI ON :37 ADDHYD 2 . '32 .-, . 0:3 . 0 4 . 0 4 2 4 .00 2.24'--
X::::ECT I ON 28 RUNOFF l Eo 2 08 . 0 4 . 0 4 2 4 . 00 2 .2 1
X:3ECTI ON :36 REAGH 16 .-, .0:3 . 0 4 . 04 2 4 . 0 0 2 . 1'3z,

X:::ECT I ON 3E. RUNOFF 1':' 2 0:::: . 0 4 04 24 . 0 0 2 .::::0'- '

X:::ECTI O~l :36 ADDHYD ' "') ( :,. .-, . o:? . 0 4 . 0 4 2 4 . 00 2 .24· ...._. .'-
XSECTI ON :34 RUNOFF 1':' 2 0:::: . 0 4 . 04 24 .00 ~, .:.Q'- ' ..... --01_'
X:3ECTI ON :35 REACH 1:3 .-, . 0 ::: . 0 4 .04 2 4 .00 2 , :3:3.:..
X:::ECTI ON :~:s RUNOFF 1': ' 2 . 0 :::: . 0 4 . 0 4 2 4 . 00 2 . :30'- '
X:3ECT IO N :3.5 ADDI-lYD . 2 .5 "2 . 0:3 . 0 4 . 0 4 2 4 . 00 2 . :34-

X::::ECT I ON 3 6 REACH . 25 1 .-, . 0 :::: . 0 4 . 04 24 . 00 2 . :;:4.c:

X:3ECT IO N :;:6 ADDHYD . .5:3 1 .; . 0:3 . 0 4 .04 2 4 .00 2.2'3'--
X::::ECT I ON --:' 1 REACH r;: .:. 1 2 . 08 . 0 4 . 0 4 24 . 0 0 2 . 2 9,_ ' I · '- "- '
X::::ECT I ON :37 ADDHYD :3. 4.5 1 2 . 0:3 . 0 4 . 0 4 2 4 .00 2 . 2.5
:::TRUCTURE 43 RE::::VOR :;:. 4.5 1 2 . 0:::: . 0 4 . 0 4 24 . 0 0 2 . is'-'
X::::ECT IO N 14:3 RUNOFF . 0 6 2 . 0:3 . 0 4 .04 2 4 .00 2 .4:3
X::::ECTION 143 ADDHYD 3 .52 2 08 . 0 4 . 04 24.00 ~, 18L .

X::::ECTI ON 3 '3 REACH .., c ·-} .-, . 0:3 . 0 4 . 0 4 2 4 . 00 .; I ':>'_ ' . '_' Jt.. '-- L. '-'
X::::ECT I ON ~:9 r-~UNOFF . Of. 2 . 0:::: . 0 4 .04 2 4 . 0 0 2 . 48
X::::ECT I ON 3'3 ADDHYD "? c ·::. 2 .0:3 . 0 4 . 04 2 4 . 00 2 . 19'- ' . '-"-'

X:::ECT I ON :::: ::: RUNOFF 1':' 2 . 0::: . 0 4 . 0 4 2 4 .00 2 . 48'- '
X:;:ECT I ON :3'3 REACH 1'" '-, . 0 :3 . 0 4 . 0 4 24 . 00 2 . 4:3'-' z,

XSECTI ON :39 ADDHYO 3 70 2 0::: . 0 4 . 04 2 4 . 00 2 .20
X:::ECT IO N es REACH :3.70 .-, . 0 :3 . 0 4 .04 2 4 . 0 0 2 . 20.:..
XSECTI ON :::.5 RUNOFF . Of. 2 0::: 0 4 . 0 4 2 4 . 00 .-, 3 9x:

XSECT I ON :3.5 ADDHYD :3 . 77 2 . 08 . 0 4 . 0 4 2 4 . 00 2 .20
X:::ECT I ON ::::4 REACH :;: . 77 1 2 08 0 4 04 2 4 . 00 2 .20
X::::ECT IO N :3 -4- RUNOFF ·os 1 .-, . 08 . 0 4 .04 2 4 .00 2 . :3'3.:..
X:::ECTI ON :::4 AODHYD :;: . :::::;: 1 2 0:::: 0 4 04 2 4 . 00 2 . 20
X::::ECT IO N '31 RUNOFF 1'"0 1 2 . 0:3 .0 4 . 04 24 .00 2 . .57'-'

XSECT I ON '':H) REACH 1':' 2 . 0:::: 0 4 .04 24 .00 2 . 57'- '
X::::ECTION 90 RUNOFF 11 2 . 0:3 . 0 4 . 0 4- 2 4 .00 2 .47• X~:ECTION '30 AOOHYD . 2 3 2 . 0 ::: . 0 4 . 0 4 24 . 00 2 . .52
X::::ECT IO N ':":' REACH '- J ''j 2 .0::: . 0 4 .04 2 4 . 00 2 . .52'-"-' · ~'- '-'

X::::ECT I ON :::9 RUNOFF . 0.':', 2 0:::: 0 4 . 0 4 2 4 . 00 2 :;:9

"':"[r'. :::::3 REACH .or::, 2 . 0 ::: . 0 . )424. 00 .-, .:..:)"'-' - ' .... . '-"- '

• • • • • • •

RATE
«(:::;11)

::::UI1MARY
PAGE 6

JOB

RATE
( CFS )

I '" 61 2 66. 68 1:;:46 . 'OJL.

12 . :3:3 146:3 7'3 50 1 .0
1'-' 7Eo 149 . 4':' 9.57 9L . <»

1:3 27 117 40 7.52 6
1'-' 54 15 .5. 70 124 5 . 6L .

12 . 62 20 1 90 71e .5
12 . 64 141 66 11:;::;: . 3
t -; 76 1:3'3 . :31 1114 . .5L .

12 5 4 1.54 . 9 1 12:::9 . :;:
12 . 6 1 2:31 . .50 1126 . 0

12 .61 2::: 1 s o 1126 . 0
12 . 6 1 4':>'" . :34 '3 10 .-,

'-"- ' ."
12 . 61 4::::;: . :;:4 9 10 . 2
F ' 7:3 isee OJ ':' .54 7 0'-"-"-' . '-"-'
1'"0 .5::: 127 1 1f;, :;:6:::: 1'-' .

12 . .5.5 eo 11 12:31 . :3
1': ' 4.5 12:::0 . 4':' :;:6 4 .-,

'- ' . '-' L

1'" . 45 12eo 48 :364 2~,

1~, .5S eo . 11 12::::1 ::::-'- .

1'" 40 1292 14 :::6 1 1'-'

I 'e' 52 167 0::: 1:;::;:6 . 7L .

1'; 5'-' 167 0:3 1:336 . 7... . ' ...
1':' :;:9 13 07 ::::::: 3S 3 2'- ' .
1'"0 . :39 1:307 0 ·:· 3.5:3.2'-' '-"-'
1'-' .55 79 . 29 125:::: . 6L .

1'"0 . 3 ::: 1:317 . :32 :34'3 . '3'-'
1':' :;:::: 1:;: 17 :::2 :;:49 . 9"- ' .
1'; . .5.5 7 '3 . 29 125:3 r:,c:
1':' :::7 1:;:27 94 :::46 . :::'- '
1 '~' . .52 169 2 1 1:3.5:3 7

1'-' ·~· 2 I f. 9 . 2 1 1:;:5::: . 7""-

1'-' . .5:3 1:32 . 92 12 1'3 . .5,-
12 S4 :;:0 1 14 12 :'::6 . 9 •1'-' . 5 4 :30 1 14 12 :36 .'3L

1'-' so 62 . 16 1:;:22. E.L

12 7.5 56 ::::4- . 19:3 7

• • •

ELEVATI ON TI ME
( FT) (H R)

•

PEAK DI SCHARGE

1454 .4.5
14.56 . :35
14 S0 . 0 ·':',

14.5:::. 61
14.55 . 9 2

CAVE CREEK - ADMS HYDROLOGY
WI TH PROPOSED I MPROVEMENTS

TR20 XEQ 11-14- 8 6 15 : 57
REV PC 0'3/ :3:3( .2 )



SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONT ROL INSTRUCTIONS IN THE ORDER PERFORMED
(A :3TARU: ) AFTER THE PEAK DISCHARGE TIf'lE AND RATE (CF:3) VALUE:3 INDICATE:3 A FLAT TOP HYDROGRAPH
A QUEST ION MARK ( ? ) INDI CATES A HYDROGRAPH WI TH PEAK AS LAST POINT .)

•

•

7S~J . E:
::::3.S . '3

7'32 .4
79 :3 .7

RATE
(CSt1 )

:::34 . ::::
7'32 .4

:::74 .0

141'3 .:3
126 4 . 7
1:364 . ::::
12 76 . .S
1276 . .5

403 . 1
40:3 .1
97 ::;: . 0
411 1

14::;: ::: .4

414 . 4
'354 . '3
42:::. 2

1241 7
70:::: .:::

122 ::;: . 7
120 2 . f::,
12::::9 .0
12:3'3. 0
1441 . 4

1124 .5
1112 .4
'3:34. 4
::: 17 . 9
414. 4

117:3 . :3
7 17 . 9

::;Uf1MARY
PAGE 7

•

J OB

160 . .5 1 • :3'31 7

86 . '32
49 . -5:::

2 1:3 .50
24:::: .1 ::::
20:3 . '37
20::: . .57
45 1 .69

605 .8'3

:3'3 . 42
-5-53 . '32

:::5 . '3:3
639.53
63'3. .5:3

RATE
<: CF:::)

4.':-1 6'3
1:::.5 . 7:3
E,::::7 .40

'3'3.02
60 .::::0

11-5 .0::::
16'3 . .57
464 .64
464 .64

90 . :::: 1

52 . e5
70 .0::::

10:3 . 2:3
:::9 . 9 7

1:::66 .1 7

19:34. 7:::

1:::66 . 17

174-5 . -5 1
174.5.51

61 . ::::0
1:305 .76

67 . '37

•

12 .68

PEAK DI:3c'HARGE

12 . :::2

12.61
12 .67
12 . -5 ::;:

12 . .505
12 . -57
12 ..':-4
12 .57
12 .57

12 . E.4
12 .6:3
12 . -57
12 .57
12 . 46

1:3. ():3

12 .60
12 .6'3
13 . 11
12 .6:3

12 . ::::::

1·-.. ,:;. .:;
4'_ • ' _ " _ '

12 .6e
12 .64
12 .6::::
12 .52
13 . ::::'3

12 77

12 . :3'3
12 . :::: ::::
12 . .57
13 34

12 . ::::::
12 . :::0
12' . :::::::

ELEVAT ION TI ME
(FT) (HR)

•

2 .24

2 .82
.-.. .-...-..
.L . LL

2 .47
2 . 46
2 .24

2 .26

2 .24
1 . 90
2 .24
2 .84

2 .24
1 . 90
2.24
.-.. '-"'-Js:...L L

2 .605
2 .56
2 .-54
2 .54
2 .-57

2 .57
2 .-54
2 .65
2 .5-5
2 .S-5

2 . 0.5

2 . 1::::

2 . 0 t.
2. 04
2 .06
2 . ::::0

2 .1:3
2 .14
1 . '37
1. 97
'2 .06

RUNOFF
At"1CIl.JNT

( IN)

•
2 4 . 0 0

24 .00
24 .00
24 .00
24 .00
24 .00

24 .00
24 .00
24 .00
24 .00
24 .00

24 .00
24 .00
24 .00
24 .00
24 .00

24. 00
24 .00
24 .00
24 .00
24 .00

24 . 00
24 .00
24 .00
24 .00
24 .00

24 .00
24 . 00
24 .00
24 .00
2~t . 00

24 .00
24 .00
24 . 00
24 .00
24 . 00

4 .04
4 . 04
4 .04
4 .04
4 .04

4 .04
4 .04
4 .04
4 .04
4.04

4 . 04
4 .04
4 .04
4.04
4 .04

4.04
4 .04
4 .04
4 .04
4.04

4 .04
4 .04
4 .04
4 .04
4 . 04

4 .04
4 .04
4.04
4 .04
4 .04

4 . 04
4 .04
4 .04
4 .04
4. 04

AMO UNT DURATION
(IN) ( HR )

. Od
•

PREC IP ITATION

(}

. 0

. 0
o

.0
o

. 0

. 0
o

.0
o

. 0

. 0

. 0
o

. 0

. 0

. 0
o

. 0

. 0

. 0

. 0

. 0

. 0

. 0
o

. 0

o
. 0
. 0
. 0
.0

. 0

. 0

. 0

BEGIN
( HR )

•

08

. 0 :::

. 0:3

.08

. 0:3

. 0 ::::

.08
08

.0:::

. 0 :::

. 0:3
0:::

. 0:3

.0:3
0:::

. 0:3

.08

.0:3
0:::

. 08

08
.0:3

. 08

. 0 :3

. 08

.08

. 08

. 0 :::

. 0::::

. 0:::

. 0 :3
08

. 0:3

.oe

f'lAIN
Tlt1E

I NCREt'l
(HR)

2
2
2
2

2.-,
L

2
2

2

"2
2
2
.-,
L

2
2
2
2
2

2.-,
L

2
2

.-,
L

2

2
2
..,...

"2
2
2

2
"2
2
..,
.c

:2

ANTEC
t'1OI ST
COND

•

RAIN
TABLE

It

CAVE CREEK - ADMS HYDROLOGY
WI Tli PROPtY:::ED It'lPROVEf'l ENT:3

I ,;:,
'-'

. 25
· ;:S
.5 7

09
14

.-..r:
o ~"- ,_,

· :~: 2

08

::::::::

. .57

. 06

.44

.06
SO

.50

. 0 :3

. 2 3

06
'':0':)

· ..J'_'

4 .33
4 . :3:3

OE.
4 .:3'3

OS

.OS

. OE.
11
11

4 . :=,0

4 .50
.07

4 .57
.07
.07

DRAI NAGE
.AREA

(:::(01 HI )

•

REACH
ADDHYD
RUNOFF
ADDH YD
REACH

RUNOFF
ADDHYD
ADD HYD
REACH
RUt~OFF

RUNOFF

REACH
RUNOFF
ADDHYD
RUNOFF
F~EACH

REACH
F~UNOFF

ADDHYD
REACH
ADDHYD

REACH
RUNOFF
ADDHYD
RUNOFF
REACH

ADDHYD
REACH
F~UNOFF

ADDHYD
RUNOFF

:::TANDARD
CONTROL

OPERATION

C'C
'-"- '

07
' _ ' I

.:'-,I_, I

:::7

':" 'J
'-"- '

.:..-:.
'_'a:.

:::2

2'3 RUNOFF
23 ADDHYD
:30 RUNOFF
2-:' RE~lCH

2'3 ADDH YD

•

X:::ECTI ON :::4
X:3ECTION 105
X ~:ECTI ON 10:=,
X:::ECTI ON 105
X:::ECTION 101

X:::ECTI OH
X:::ECTI ON
X:::ECTION
X:::ECTION
X:::ECTION

X:3ECTION
X:::ECTI ON
X:::ECTION
X:::ECTI ON
X::::ECT IOt-·j

X:::ECTION 104
X:::ECTION 104
X:::ECTION 104
X:::ECTION 12
X:::ECT ION 2':1

X:3ECTI ON 102
XSECTION 102
XSECTI ON 102
X:::ECTI ON 10.5
X:::ECTI ON 105

X:::ECTI ON
X:::ECTION
XSECTI ON
X:::ECTION
X::::ECTION

X:::ECTI ON
X:::: ECTI O~·j

X:;::ECTION
X::::ECTION
XSECT ION

TR20 XEQ 11-1 4- 86 15 :57
REV PC 0'3/:3:3 ( . 2 )

:::ECTI ON/
:::HiUCTURE

ID

•

•



~::U~I ~l Ar,Y TABLE 1 - :::ELECTED RESULE : OF :::TANDARD AND EXECUTIVE CONTROL IN-::TRUCTION-:: I N THE ORDER PERFORt1ED
(A :::TARCf:) AFTER THE PEA~~ DI :::CHARGE TII'IE AND RATE (CF::, ) VALUES INDI CATES A FLAT TOP HYDROGRAPH
A QUEST I ON MARK( ? ) I NDI CATES A HYDROGRAPH WITH PEAK AS L AST POINT . )

•

7 33 . E.
727 . 6

RATE
«(::::1'1)

77 4 . 7
144 . :::
144 . :::

:326 . :~:

100 :::: .
.564 . 1.
.~, 64 . 1

1400. :3
600 . .S

6 00 . ,5
1::::4.5. 7

6:32 .7
13.52 . ::::
13.52 .3

5 12 . '3
1062 . :::
10:3:3 .2
1 1:::6 2
100.5 4

1:3.5:3. 7
40 9 . 7
40 '3 . 7

1:3.52 . 3

1::::63. 0
1:359 . '2
11 ::::1 . 6
I:::: 1:3. 5
1::::(If: . . 9

12'37 . '3
2 14 . 7

1::::42 . 6
1::::40. 2

~:: I) t1 t1 rlRY

PAGE :::
JOE:

26 :3 . 45 . 140 1 . 3

• •

RATE
(CF~:: )

e7 '3 . 6:3
1:::2 . :::.5
12'3 . 1.5
14:::. 27
2.51 .:35

25:3 . 10
27 1 . :;,0
1:36 . 62
186 . 2:::
457 .47

.S l :3 . .57
SI I .01

4.':,7 . 47
16'3 . 2 1
62.5. 56
625 .56
2.~. 4 . 2 :~:

:::::: .26

170 . :::::::
,125 . 44

1'3:::: . E.7
1'32 . 0:3
:::27 . 43
154 . 64
154 . E.::::

12:36 . :35
126 ..':,0

1::::62 . ~::: .5

2.54 . 2::::
2.54 . 2:3

2E.0 . 77
110e .54
110::: ..':.4

1:31 . 6:3
12::::6 . ::::S

•
12 S1

12 . .':,2
12 .5:3
12 . .5S
12 . .5:3
12 .f:'.2

T It'IE
(HR)

12 . .56
12 .53
12 . .56
12 . .54
12 . 54

PEAK DI ~3CHARGE

12 . 72
1~~ . .S:::
12 . .5:::
12 .4'3
12 . .56

12 . .55
12 . 77
12 . '32
12 . .~.,:,

12.64

12. E.7
12 .52
12..5.5
12 .55
12 .54

12 . 52
12 .56
12. 4'3
12. 57
12 . 57

12 .85
12 . '37
12 . '30
14 . 35
14.45

ELEVAT ION
( FT )

•

1468 .0 4

2 . :~:8

1 . 86
2 .57
1. 91
1 . '31
2 .66

2. 04
2 . 04

2 . :3'3

' -J '-"-- J
L .~L

2 . :;::3

2 . .':.1
2. S0

2 . .55

2 .3'3

2 06

2 . .57
2 62

2 . 0 ·i
:2 .56
2 0 '3
2 66
2 1:,6

1 .86

2 .00
' -J CC
L . '_ " _ '

2 . 07
2 . .57

1 . :::0
2 .3'3

2 . 12
2 . 11
2 .07
1 . 70
1 . 69

RUNOFF
At'10Ur,n

( I N)

•
24 .00

;,4 . 0 0
24 .00
24 . 00
2 4 .00
2 L1 . 0 0

24 .00
24 . 00
24 . 00
2 4 .00
24 .00

24 .00
24 .00
2 4 . 00
2 /1 . 00
24 . 00

24 .00
2 .1 .00
24 .00
24 . 00
2 4 . 00

24 . 00
24 .00
24 . 00
24 . 00
24.00

2 4 .00
24 . 00
24 .00
24 . 00
2 4 .00

24 .00
24 . 00
24 .00
24 . 00
24 .00

4 . 04
4 . 04
4 .04
4 . 04
4 . 04

4 . 04
.1 . 04
4 .04
4 . 04
:1. 04

4 . 04
4 . 04
4 . 04
4 . 04
:1 .04

4 .04
4 . 04
4.04
4 .04
4 . 04

4 . 04
4 . o !~

4 . 04
4 . 0 4
4.04

4 . 04
4 . 04
4. 04
4 . 04
4 . 04

4 .04
4 .04
4 .04
4 . 0 4
4 . 04

AMOUNT DURATION
(UP ( HR)

PRECI P ITATION

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.0

. 0
. 0
. 0

. . 0

BEGI N
( HR)

•
. 0 :::

. 0 :::

. 0 :3

. 0 :::

. 0 :::

. 0 :::

. 0 :3

. 0 8

. 0 :::

. 0 :::

. 0 :3

. 0:::

. 0:3

. OB

. 0:::

. 0:3

. 0:::

. 0 :::

.0:::

.0:::

. 0 :3

.OB

. 0 :::

. 0:::

. OB

. 0:::

. 08

. 0 :3

. 0 :::

. 0 :3

. 0 :::

. 0 :::

. 0 :::

. 0 :3

. 08

l'lAI N
TIt'lE

I NCRHI
( HR)

.-,.'-

2

2.-,
,C

2

2

.-,
-'-

2

.-,
c:

2

.-,
e:

2

2

2

2

2

2
2
2

.-,
'-

2

2

2

'-,e:

2
"2
2
"2
:2

At'HEC
t'10 I ~:: T

COND

•

1
1
1
1
1

1
1
1
1
1

RAI N
TABLE

CAVE CREEK - ADMS HYDROLOGY
WITH PROPO~:;ED I ~IPROVEr'IENr::

. 2.5
1 '''iF.
1 . 96

. 0':1
2 . 06

· :~: f3

2 .06
. 0'3

2 . I S
. 19
1,:.

· -'

1·:'· '- '
. :31.
. 0:::
. 3'3

1. 71
1 '~'· "- '
1·.,

· '-'
. 1::::
. 2.5

1 .40
1·.,· '-'

1 . .53
1 . .5:3

· 1'3

. 1'3
1 . 26

. 14

. 14
1 . 40

DRAINAGE
AREA

(:::Q 11 I )

•
RUNOFF

REACH
RU t~OF F

ADDHYO
F~UNOF F

r~EACH

RUNOFF
ADDHYD
F;UNOFF
ADDHYO
r~Ul(:f 1

r,EA(:H
AODHYO
REACH
RUNOFF
ADDHYO

F(EI-KH
RUNOFF
f~DOHYO

REACH
F;UNOFF

RUNOFF
ADDHYO
RUNOFF
REACH
ADDHYO

~:: T ANDARD

CONTROL
OPERAT I ON

'3:::

':J7
'37

'37 AODHYD
'350 F\UNOFF
':16 REACH
-:J6 F;UNOFF
'36 AOOHYD

'37

.:, .-:.
_' L

X:::EC.1 1:3':1

•

X ~:: E CT I ON 140
X ~3ECT I ON 140
XSECTION 137
X:::ECTIOt·1 140
X~::E (:T I ON 1. 3':!

X:3r::CT I ON
X:::ECT I ON
X~:;ECT ION
X:::ECT I ON
X~::ECT I ON

XSECT 101'1
X:::ECT I ON
X~::ECTI ON

X:::ECT ION
X:::ECT I ON

X:::[ CT ION
X:::ECT I ON
X:::ECT I ON
X~::ECTI ON

X:::ECT I ON

X ~::ECT I ON
XSECTI ON
X ~:: ECT ION
X:::ECTI ON
X:::ECT I ON

X:::ECT I OI··j
X~::ECTI ON
X ~:: ECT 101'1
>;:::ECTI ON
X ~:: ECT ION

B~IEB~Hlf. l ~IQB~ l
XSECTI ON 32 ADDHYD . 26
X:::ECT I ON :3:3 REACH . 26
XSECTIO N 33 ADOHYD 1 . 07
STRUCTURE :3:3 RESVOR 1 . 07
XSECT I ON '33 REACH . 1 . 07

TR20 XEQ 11-14-86 15 : 57
REV PC O'3 /B:3 ( .2)

~::EC T I ON/
::: TR\)CTUF~E

ID

•

•



eLIE8~eIE____l ___~IQB~____1
X:::ECT I ON 1::::9 ADOHYD S::: 2 . 0 ::: 0 4 . 0 4 2 4 00 2 5 .S 1') Sf. 764 2 7 1320 . (>
X:::ECT I ON 13 '3 ADDHYD 2 7:3 2 . 0 ::: . 0 4 . 0 '1 24 . 00 "2 1'3 1 '~' . S6 2126 45 77:3 4
X:::ECT I ON 1 :~: 6 RUNOFF 07 2 . 0 ::: o 4 0 4 2 4 00 ::;: . 47 i z 44 1 1':' 44 17 1::: :::"- . 0_' .

X::;ECT W N 13 :3 REACH .07 2 . 0 :3 0 4 . 0 4 24 .00 :3 44 1') . 6 '3 10 7 . :37 16 :34 .5
X~:ECTI ON 1::::::: RUNOFF 20 2 OS 0 4 . 0 4 24 00 .-, 40 12 . 46 2 ::: :~: 2 1 139S 14 •

X~~;ECT ION 1 "':"::' ADDHYD 27 2 . 0 :3 . 0 4 . 0 4 2 4 . 00 2 . 65 1'-' 47 :::::::4 . :32 142:3 7.L ' _ " _' r:

X::;ECT I ON 1::::9 REACH 27 2 0 ::: 0 4 0 4 24 . 00 2 64 1") 61 ::::'=,7 ::::::: 1::::::::0 4
X:::ECT IO N 13'3 ADDHYD :3 00 '-, . 0 :3 . 0 4 . 0 4 2 4 . 00 2 2:3 12 .57 247'3 0 1 :::26 1"-
X::;ECT ION 100 RUNOFF oe 2 0::: 0 4 . 0 4 2 4 . 0 0 2 . .S7 12 50 10e . 52 1::::'31 . 3
X::;ECT I O ~l 1::::9 ADDHYD

.., . 0 ::: "2 0:3 .0 4 . 0 4 2 4 . 00 2 . 2 4 12 . 5 6 25:3.5 4'3 :3::::'3 7'-'

:::TRUCTURE 3 ':J F;E:: :VOR :=: 0::: ""':' 0::: 0 4 . 0 4 2 4 00 2 14 141 e . 1':' 12 :::::: l SS2 5 1 5004 2s: '-'
;'::::ECTI ON 12 '3 RUNOFF 11 2 0:3 0 4 . 0 4 24 . 0 0 2 '''':' '-:0 12 4.5 14:3 . 0 1 1:370 4':- '-'

X:::ECT I ON 130 RUNOFF 03 2 0::: 0 4 . 0 4 24 00 :::: . 0 5 1';, 44 so 7 1 163 5 .7
X:::ECT I ON 1-)"'1 ADDHYD 14 2 0:3 . 0 4 . 0 4 24 . 00 2 . 4 1 1'-' 45 1'3::: . 6 '3 142'3 . 4"- .

X:::ECT ION 127 FiEACH 14 .-, 0::: 0 4 0 4 24 00 .-, 40 1'," 72 177 9.5 12 :::0 . 24 c: 4 .

X::;ECT I ON 12:3 RUNOFF . 0 4 1 2 . 0 ::: 0 4 . 0 4 2 4 . 00 2 .07 12 45 46 .',n 1:30:3 7
X::;ECT I ON 12 7 nEAC H . 04 1 2 0::: 0 4 . 04 .",:.~ . 00 2 05 12 :::5 :36 . 47 101 :::: 1...:."""
X:::;ECT IO N 127 ADDlW D 17 1 2 . 0:3 0 4 . 0 4 24 . 0 0 2 'J ' ) 12 . 7 4 2 1 1 70 12 0 '3 7. ,.,}~

X~;ECT ION 127 RUNOFF 16 1 2 OE: 0 4 04 24 00 2 .23 1 -~' 45 21:::: .=,6 1::::4:::: 1
X:::ECT IO N 12 7 ADDHYD . :3:3 1 '-, . 0 ::: . 0 4 . 04 24 . 00 2 2:3 12 . 4 '3 :3:3'3 7:3 1 167 . 0e;

X ~; E CT I ON 13 2 RUNOFF 14 :£: 0 ::: 0 4 . 0 4 24 00 2 :::5 1·c' 45 .-.,.-:,.-.. 42 1.:;,:::: :::: ':14 ~_ "':'L •

X:::ECT ION 1:::::3 RUNOFF . 0:3 2 . 0 ::: . 0 4 . 0 4 2 4 . 00 :3 47 12 . 4 4 1'"'''' . 50 17 1::: . ::::.~ ,

X::;ECT I ON 132 ADDHYD 22 2 0::: 0 4 04 2 4 00 3 . 07 l 'c, 4S 35'3 7 00' lS::19.0L • '- '
XSECTION 1:31 REACH . 22 2 0:3 0 4 . 0 4 24 . 00 :3 . 06 1'-' . S:3 :3.=,4 . :3'3 15 7-5 1"-
X:::ECT I ON 1':01 RUNOFF 12 "2 0::: 0 4 0 4 2 4 0 0 :2 57 l 'C' 46 17 1 S:::: 1..1 4 1 4. "- ' ~ L

X:::ECT ION 13 1 ADDHYD . :3 4 2 . 0 :3 0 4 . 0 4 ;~4 . 00 2 . :3'3 1 '~' 49 5 1'3 .G9 1.':,10 7
X::;ECT ION 1:::: 1 I'!DDHYD I::.::: 2 0::: 0 4 04 2 4 00 2 S9 12 4'3 '309 47 134 1 4
~:: TRUCTURE 3 1 RE:::VOR . f~,::: "2 0::: . 0 4 . 04 24 . 00 ~~ 2 .5 14S'3 0 4 1':' 15 1.54 67 22::: 1'- '
X ~:: ECT I ON 121':, F~EACH 6::: :2 0::: 0 ~t 04 ;,4 00 :2 2 .~, 1':' 24 1'=, 4 6 4 22::: 1~, .
X::::ECT I ON 126 RUNOFF 16 2 0:3 .0 4 . 0 4 24 00 :3 . 4i:. 12 44 26.5 71 1(,:::1 7

X:::ECT I ON 126 ~lDDHYD ::::4 2 0::: 0 4 0 4 24 00 2 4 7 l 'c, 4'3 :::: 7 :~: . 04 446 2"-
X::;ECT I ON 13 4 G~E f4CH :34 "2 0:3 . 0 4 .04 24 00 2 . 47 1 '~' 4'3 37:3 0 '1 446 :"2• X::::ECT I ON 1:::: :<'=, RUNOFF 04 "2 0::: 0 4 0 4 24 00 3 4 7 12 _44 72 19 171 ::: ::: •X:::;ECTI ON 13 4 REf~CH . 0 4 2 0::: 0 4 . 0 4 2 0'1 . 00 :3 4!! 12 . :::0 6 4 . S:3 1.':.:37 . 6
X::;ECT I C!i~ 1·--,,1 ADDHYD :::::: 2 0::: o 4 04 24 00 2 .52 12 SO .12 9 42 .1:::9"- ' '''+

X:::E(.1 1:::: ,1 G:UNOFF . 20 ::: 0::: . 0 e O'1 2 '1 00 2 4':' 12 47 274 .S5 . 1::;''1::; I'- ' - - -

• • • • • • • • • • •

sur'lMARY TABLE - ::;ELECTED RE ~;ULE; OF :::TANDARD AND EXECUTI VE CONTROL IN:::TRUCTION::; IN THE ORDER PERFORI1ED
( A ::;TARCf:) AFTER THE PEAK DISCHARGE TI t'IE AND RATE (CFS ) VALU E::: IND ICATE::; A FLAT TOP HYDROGRAPH

A QUEST I ON MARK ( ? ) I NDI CATES A HYDROGRAPH WIT H PEAK AS LAST POINT .)

:::ECTI ONI :::TANDARD RA I N At'n EC t'lA I N PRECIP ITATION
:::THt)(:TURE CONTROL DRAI NAGE TABLE ~10I :::T Tl t1E - --- - - - - --- - - ----- - - - - --- RUNOFF

ID OPERAT I ON AREA # COND I NCREt'l BEGIN At'10UI'H DURAT ION Al'10UNT
(::: 1) MI:J (HR ) ( HR) (IN ) ( HR) ( IN )

RATE
(CS t'1 )

::;U ~1t'lARY

PAGE '3
J OE:

RATE
( CP:: )

PEAK DISCHARGE

ELEVATI ON TIME
(FT ) ( HR)

CAVE CREEK - AOMS HYDROLOGY
WIT H PROPOSED I MPROVEMENT:::

Tn 20 XEQ 11 -14-e6 15 : 57
REV PC 0'3/::::3( . 2 )



::::UMMARY TABLE 1 - !:::ELECTED RE::::ULTS OF STANDARD AND EXECUTI VE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
( (A STAR(l) AFTER THE PEAK DISCHARGE TIt'lE AND RATE ( CFS ) VALUES INDICATES A FLAT TOP HYDROGRAPH

A QUESTION MARK( ? ) I ND ICATES A HYDROGRAPH WITH PEAK A!::: LAST PO I NT . )

.',

v,..'

.)

. )

. )

,,J

•

•

RATE
( CSM)

527 . 6
46,5 . 8
465 .8

124 1. 7
470.5

654 . ::::
140:3 .1
725 . 5
72.5. .5

1:::::36 . 0

16:37 .9
493 .0
4'33 . 0

1052 . 0
1024 .4

827 . '3
504 . 2
5 13 . .5

1384 .9
,527 . 6

13::::8 .1
103:3 . '3
1::::67 . 2
115'3 . 7
503 . ::::

503 . :3
1016 .5
.507 . 2

1400 . ,5
.536 . :3

536 . :::
'3:31 . 2
539 . 9
,534 .4

1038 .7

J OB 1 SUMMARY
PAGE 10

703 . 34
164 . 16
e64 .80
864 .8 0

RATE
(CFS )

30 3 .53

1168 .11
1,552 .51
2:305 . 48

112 . 17
24 11. 70

48 14 .76
74 . 20

497 .1 7
5365 .2 8

2411 .70
42,58 . ,5'3
4258 . 59

7:3 . 26
4329 . 97

:35'3. 5:3
4641. 67
4641 . 67

t·E. . 28
64 .54

33 .45
'31 . 42
86 . 1::::

17,5 . 11
4:::14 . 76

53E.S . 2B
6:3 .6'3

5433 .58
5:378 .33

6:3 . :36

.54:38 . 26 . 5:37 . 1

••

PEAK DISCHARGE

12 . 55
12 .58
12 . 58
12 .52
12 .58

12.47
12 .88
12 . ,56
12 . 46
12 .5,5

12 .64

12 . 44
12 .56
12 .56
12 .58
12 . 70

12 .49
12 .45
12 .47
12 .47
12.46

12 .47
12 .5.5
12 .47
12 .51
12 . 56

12 . .55
12 ..59
12 . .5.5
12. 64
12 . .55

12 .56
12 .5:::
12 ..56
12. 47
12 .505

ELEVAT ION TIl'lE
(FT) ( HR)

•

1419 .1 4

1419 . 23

1419 .1 6

2 . 27

.-, '-..0:'
L . L,'_'

2 .25
2 .24
2 .24
-"') ' ''' -j
~ . L L.

2 .24

2 . 49
2 . 49
2. 40

2. 48
2 . 14
2 .25
2 . 40
2 .25

1 . 8:3
2 .27
2 .27
1 . 83

2 .27
1 .90
2 .27
2 . 48
oj: .-, .~

L . L I..)

2 .3 1
2 .fJ7
2 . ~:9
2 . 21

2 . 51
•." oj""')
~ " JL

2 . 27

:3 . 46
2 .27
2 . 27
1 .98
1 .9:3

RUNOFF
At10UNT

<IN )

•

24 . 00
24 .00
24 . 00
24 .00
24 . 00

24 .00
24 .00
24 .00
24 .00
24.00

24 . 00
24 .00
24 .00
24 .00
24 . 00

24 .00
24.00
24 . 00
24 .00
24 .00

24.00
24 . 00
24 .00
24 . 00
24 .00

24 .00
24 .00
24 .00
24 .00
24 .00

24 .00
24 .00
24 .00
24 .00
24 . 00

24 .00

4 .04
4 .04
4 .04
4. 04
4 .04

4 .04
4 .04
4 . 04
4 .04
4 .04

4 .04
4 .04
4 .04
4 . 04
4 .04

4 .04
4 .04
4 . 04
4 .04
4 .04

4 .04
4 . 04
4 .04
4 . 04
4 .04

4 .04
4 .04
4 .04
4.04
4 .04

4 . 04
4 .04
4 . 04
4 .04
4 . 04

At'10UNT DURATION
( IN) ( HR)

PREC IPITATI ON

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

BEGIN
(HR)

•

. 08

.08

.oe

. 08

.08

0 ,:-
. '-'
Oeo

o ' _"

. 08

. 08

.08

.0:3

. 08

.08

.08

. 08

.08

.08

. 08

.08

.oe

.0:3

. 08

.08

.oe

.0:3

. 08

.oe

.08

. 0:::

. 08

.oe

.oe

.08

. 08

.08

. 08

2

2

2

2

2
2

2

2

2

.-,

.<..

2

2
2

2
2
:2

2
2
2.-,...

.-,

.<..

2
~,

.L...,
.:..

2
2

...,
c:

2
2
2

2...,
c:

2...,
L
.-,
.<..

•

RAIN ANTEC MAIN
TABLE MOI ST TIME

# COND INCREM
(HR)

CAVE CREEK - ADM:::: HYDROLOGY
WITH PROPOSED IMPROVEMENTS

1 .41
3 . 08
4 .4'3

. 08
4 .57

4 . 57
9 . 14
9.1 4

. 06
9 .20

. 0::::

. 0'3

. 06

. 15
9 .57

. 2 1
9 . 41
9 . 41

. 06

.06

'3.57
.07

9 .64
. :35

'3 . '39

10 . Lc:

9 . 99
.07

10 . 06
10 .06

. 06

DRA INAGE
AREA

( !:::Q t1I )

•
ADDHYD

RUNOFF
ADDHYD
REACH
RUNOFF
REACH

RUNOFF
ADDHYD
RUNOFF
ADDHYD
ADDH YD

REACH
RUNOFF
ADDHYD
RUNOFF
ADDHYD

REACH
RUNOFF
ADDHYD
REACH
RUNOFF

ADDHYD
REACH
ADDHYD
RUNOFF
ADDHYD

REACH
ADDHYD
REACH
RUNOFF
ADDHYD

STANDARD
CONTROL

OPERATION

XSEC. 112

•

XSECTI ON 110
X:::ECTI ON 110
X:::ECTION 110
X:::ECTI ON 122
X:::ECTION 110

X:::ECTI ON 10:::
X:::ECTION 1(X3
XSECTI ON 109
X:::ECTI ON 1(X3
X:::ECTI ON 10:::

X:3ECTI ON 123
X:::ECTI ON 107
X :3ECTI O~1 108
XSECTI ON 106
X :3ECTIOt~ 10:3

X:3ECTI ON 124
X:::ECTI ON 124
X:3ECTI ON 124
XSECTI ON 103
X:3ECTI ON 124

eLIEB~eIE l ~IQB~ l
XSECT ION 134 ADDHYD 1 . 07
XSECTION 125 RUNOFF . 12
XSECT ION 1::::4 ADDHYD 1 .1 9
XSECT ION 124 REACH 1.1 9
XSECTION 124 RUNOFF . 22

XSECTI ON 111
XSECTION 111
XSECT ION 111
X:::ECTI ON 112
X:::ECTI ON 112

XSE CTION 104
X:3ECTI ON 104
X!:::ECTI ON 107
XSECTI ON 107
XSECTION 107

TR20 XEQ 11-14- 86 15 :57
REV PC 0'3/:3:3(.2 )

SECTI ON/
:::TRUCTURE

ID

•

c

( .

' .. ..
~ . '

(

( .

(

(

(.:

•

c



:;::U ~1I1ARY TABLE 1 - SELECTED RESULH;: OF :::TANDARD AND EXE CUTI VE CONTROL IN::;TRUCTIONS I N THE ORDER PERFORMED
( A STAR(*) AFTER THE PEAK DISCHARGE TI t1E AND RATE (CFS) VALUES I ND ICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK( ? ) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT .)

RAIN ANTEC MAIN PREC IPI TATION
TABLE MO IST TI ME - -------- - ------------ - - -

# COND INCREM BEGI N AMOUNT DURATION
(HR) ( HR) (IN ) (HR)

RATE
(C:::M )

1402 .5
1458 .6
114:3. ,5
1286 .5
1260 .7

1319 .1
1144 .7
1144 .7
1:3 19 . 1
1155 . 2

16 10 .6
1;::21 .6
1:352 . 2
1 ~:52 . 2
1291 .9

1239 .0
12:;:9 . 0
1464 .8
1431. 9
1256 .8

1718 .8
,540. '3

1708 .6
163,5 .8
1718 .8

12:::0 . 2
1299 . :3
1270 .0
1308 .5
1:;:08 .5

1;::19 . 1
1259 . :3

500 . 8
500 .8

12:<:7 .7

SllMMARY
I PAGE 11

.JOB

567 .63 • 4'38 .8

• •

RATE
(CFS)

75 .70
249 . 78
:31'3. 12
319 . 12
161 .49

:3'3 .76
218 .80
142 .9:3
353 . 80
346 . 68

160 . 0:3
162 .41
;::17 . 51
6:35 .94
635 .94

83 . 11
:386 . '32
386 .92

83 . 11
46 3 . 2 2

8;:: .11
1:353 . 71
538 .39
5:38.39
el . 1;::

10'38 .96
1098.96

1:33 . 10
178 .9:::

1271 .8'3

429 .70
,561 2 .14

146 .94
140 .68
110 .00

•

PEAK DISCHARGE

12 .80

12 .44
12 .55
12 .48
12 .4e
12 .48

12 . ,52

12 .9'3
12.74
12.,5'3
12 .66
12 .79

12 .46
12 .,59
12 .59
12 .46
12 .55

12 .52
12 .52
12 .64
12 ..5:3

12 .44
12.61
12 .44
12 .70
12 .44

12 . 46
12 .,52
13. 05
13 .05
12 . 5:;::

12 .58
12 .47
12 . 51
12 .49
12 .49

ELEVATION TIME
( FT) (HR)

•

1411 . :33

2 .2~:

2 . :;:9

2.23
2. 76
2 . 76
2 .2:3
2 . 67

•

2 . 44

2 .9,5
2 . 65
2 . 71
2 . 71
2 .2:3

3 . 47
2 .29
3 . 46
3 .44
3 . 47

2 . ,58
2 .44
2 . 44

2.22
2 .23
2 .22
2 . 46
2 . 46

2 .56
2 . 56
2 .94
2 . 9:3
2 .60

:3 . 4:3
3 . 44
') ..,..,
11- . &-L

2 .88
2 .88

RUNOFF
At'10UNT

( IN)

•
24 .00

24 .00
24 . 00
24 .00
24 . 00
24 .00

24 . 00
24 .00
24 .00
24 .00
24 .00

24 .00
24 .00
24.00
24 . 00
24. 00

24 . 00
24 .00
24•. 00
24. 00
24 .00

24 . 00
24.00
24 . 00
24 .00
24.00

24 .00
24 . 00
24 .00
24 .00
24 .00

24 . 00
24 .00
24 . 00
24 .00
24 .00

4 .04
4 .04
4 .04
4.04
4. 04

4 . 04
4 .04
4 .04
4 .04
4 . 04

4 .04
4 .04
4 . 04
4 .04
4 .04

4 .04
4 . 04
4 .04
4 .04
4 .04

4 . 04
4 .04
4 .04
4 . 04
4 .04

4 . 04
4 . 04
4 . 04
4. 04
4 . 0 4

4 . 04
4 .04
4 . 04
4 .04
4 .04

. 0

. 0

. 0

. 0

. 0

.0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.0

. 0

.0

. 0

. 0

. 0

. 0

. 0

•
. 0:3

.08

.08

.08

.oe

.08

.08

. 0:3
oeo '_'

.08

.08

. 08

.08

.08

.08

. 0:::

.08
0 0· '-'

.08

. 08
0' 0

· ' J

. 08

.0:::

. 0:3

. 08

.0:3

.08

.08

. 08

.08

.08

. 08

.08
· O ~:
. 0:3
· O~:

~J

L

2

2
2
~J

L

2

2

-,
L

2
2

2
2

2

"2

2

2
2
2

.-,....

~,....
~,

L

2

~,.....-,
L

.-,
L

2
2
"2
2

2..,....

~,

L..,....

...,....

•

1
1
1
1
1

1
1
1
1
1

CAVE CREEK - ADMS HYDROLOGY
WI TH PROPOSED IMPROVEMENTS

· :3'3
. :::9

. 2E:

. 05

.1 9

. 24

. 24

. 13

1':'· ~,

.1 :3

.25

. 4'3

. 49

. 28

.06

. 15

. 13

. 06

.34

. 34

.eJ6

. 40

. 1:3
1·:'· ~,

1 .01

. 06
1. 07
1 . 07
1.07

. OE,

DRAINAGE
AREA

(SQ MI )

•
ADDHYD 1 . 14

STANDARD
CONTROL

OPERATION

XSEC. 66

•

X:;::ECTION 4:3 REACH
XSECTION 48 ADDHYD
XSECTION 48 RUNOFF
XSECTI ON 48 ADDHYD
XSECT ION 56 REACH

XSECTION 43 RUNOFF
X:::E CT I ON 21 RUNOFF
XSECTION 21 ADDHYD
XSECTION 46 REACH
X:3ECTION 47 RUNOFF

XSECTION 46 REACH
XSECTION 46 RUNOFF
X:::ECT I ON 46 ADDHYD
XSECTION 46 ADDHYD
XSECTION 57 REACH

XSECT ION ,57 ADDHYD
XSECTION 59 REACH
XSECTI ON 45 RUNOFF
XSECTION 59 REACH
XSECTION 59 ADDHYD

eLIEB~eIE l 5IQB~ 1
X:;::ECTION 121 RUNOFF . 25
X:3ECTION 112 ADDHYD 10 .37
XSECTION 49 RUNOFF . 09
XSECTION 48 REACH .09
X:::ECT I ON 20 RUNOFF . 06

XSECTION 56 RUNOFF
XSECTION ,56 ADDHYD
XSECTI ON 57 REACH
XSECTION 57 RUNOFF
XSECTION 57 ADDHYD

SECTION /
STRUCTURE

ID

TR20 XEQ 11- 14- 86 15 :57
REV PC 09/83( . 2)

XSECTION 59 RUNOFF
XSECTION 59 ADDHYD
:::T RUCTURE 59 RE:::VOR
XSECTION 66 REACH
X:::ECT I ON 66 RUNOFF

•

( .

(

c·

•

c:



RATE
(CSM)

600 . 7
600 . 7

1096 .8
623 . 1

16'36 .6

498 . 8
1,51 2 .,5

512 . 0
146:3 . '3
1437 .8

1656 . 3
1:388.2
D38 .3
14:38 .8
1 32~: . 2

13,5,5 . 8
1355 .8
1496 .4
1%7 .6
13,57 .6

1441 .4
D64 . 4
1186 . 2
1129 .7
1376 . 0

1162 . '3
1122. 0
12,58 .6
1151. 3
111,5.1

1256 .8
12,56 . :3
D91 .3
1267 . 2
E:61 . 5

SUMMARY
PAGE 12

JOB

RATE
(CFS)

90 .81
7,59 .98
111 . 50
106 . 20
86 .69

182 ..58
176 .1 5
7'3. 29

25~: . 29
245 .:32

,564 .00
564 .00
116 .72
670 .E.5
670 .65

567 . 6~:

95 .29
614 .96
1:32 .9:3
179 .72

796 .54
796 .54

69 . 10
865 . 45
154 .39

610 .20

150 . 72
2 12 . 40
204.76
:3,5 1 .07
227 . 58

976 .52
'376 . ,52

f:':7 .65
1064.47
1920 .2E:

•

PEAK DISCHARGE

12 .62
12 . .52
12 .73
12 .68
12 .50

12 .60
12 .60
12 .60
12.60
12 .44

12 . .5.5
12 .55
12 .4.5
12 .52
12 . .52

1:3 .67

12 .46
12 .50
12 .55
12.70
12 .46

12 ..5:3
12 . 64
12 .5.5
12 .61
12 . 7:3

12 .80
12 .4.5
12 . E.0
12 .47
12 .57

12 . .5:3
12 . .53
12 .49
12 .53
12 .55

•

ELEVATI ON TIME
(FT) d-lR)

2 . 3'3
2 . :31
2 . :31

2 .29

2 . -58

2 .28

2 .2'3

2. 72
2 .72
2.66
2 .7 1
2 . 71

3 . 45
2 . 66
2 . 6.5
2 .9.5
2 .39

2 . .57
2 .69
2 . 22
2.2 1
2 . 40

2 . 47
2 . 47
2 . 14
2 .46
3 . 46

2 . 44
2 . 76
2 .46
2.66
2 . 66

2 . .5:3
2 . .57
2 . .58
2 .51

RUNOFF
At10UNT

( IN)

•

24.00
24 .00
24.00
24 .00
24 .00

24.00
24 .00
24 :00
24 .00
24 .00

24 .00
24 .00
24 .00
24 .00
24 .00

24 .00
24 .00
24 .00
24 . 00
24 .00

24 .00
24 .00
24 .00
24 . 00
24 . 00

24 . 00
24 .00
24 . 00
24 .00
24 .00

24 .00
24 .00
24 .00
24 .00
24 . 00

'24 . 00

4 .04
4 .04
4 .04
4 . 04
4. 04

4 .04
4. 04
4 . 04
4 .04
4 . 04

4 .04
4 .04
4 .04
4 .04
4 .04

4 .04
4 .04
4 .04
4 .04
4 .04

4.04
4.04
4 .04
4 . 04
4 .04

4 . 04
4 .04
4 .04
4 .04
4 .04

4 .04
4 .04
4 .04
4 .04
4 .04

AMOUNT DURATI ON
( IN) (HR)

PRECIPITATION

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.0

. 0

. 0

.0

.0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

BEG IN
( HR)

•

. 08
O'J. ....

. 08

.oa

. OE:

.08

. 0:::

.08

.08

.08

.08

.08

.08

.08

.oa

.0:3

.0:::

.08

.0:::

. 08

.08

. 0 :::

.08

.08

.0:3

. 0:::

. 08

.08

.08

. 08

.08

. 08

.08

.08

.08

. 08

MAI N
TI ME

INe REM
(HR)

~,

L

2
2
2

2

2

2

2
~,

L

2
2

~,

L

2

2
2
2
2
2

2

2

2
2

~,

L.-,
L.

2
2.-,
L

2
2
..,
<.

2

-»
L..,
L.

2
2..,
<.

•

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

. t

RA IN ANTEC
TABLE MOIST

II COND

CAVE CREEK - ADMS HYDROLOGY
WI TH PROPOSED IMPROVEMENTS

4'"• <.

4 ':'
.08
. 49
. 49

.09

. 1.5
· 1.5
.24
. 17

. 16

. 16

.06

7 .::'
o I_'

7 'J· ....
. 06
.84

.06

..56

. 09

.0'3

. 06

1 . :3:3
1 .33

.06
1 . 39

.0'3

2 .2:3

2 .2::::

•

DRAI NAGE
AREA

(SQ MI )

RESVOR

ADDHYD
REACH
RUNOFF
ADDHYD
REACH

REACH
RUNOFF
REACH
ADDHYD
RUNOFF

STANDARD
CONTROL

OPERATION

0 '''').... <.

41
41
41

41 ADDHYD
42 REACH
42 RUNOFF
42 ADDHYD
78 REACH

41
'-ri
<.<.

78 RUNOFF ·
78 ADDHYD
40 RUNOFF
82 REACH
E:2 RUNOFF

81
8 1
:::1
78

67 ADDHYD
69 REACH
6'3 RUNOFF
69 ADDHYD
23 RUNOFF

7::: ADDHYD
77 REACH
77 RUNOFF
77 ADDHYD
69 ADDHYD

XSECTION
XSECTION
XSECTION
XSECTION
XSECTION

XSECT ION
XSECTI ON
XSECTION
X:3ECTI ON
XSECTION

XSECTION
X:::ECTION
XSECTI ON
XSECTION
XSECTION

X:3ECTION
XSECT ION
XSECTI ON
X:::ECTI ON
XSECTION

XSECTION
XSECTION
XSECTI ON
XSECT ION
X:3ECTION

X:::ECTION
XSECT ION
X:::ECTION
XSECTI ON
XSECTION

eLIEB~eIE l SIQB~ l
XSECTION 67 REACH 1 .14
XSECT ION 67 RUNOFF .06
XSECTION 67 ADDHYD 1 . 20
XSECTION 44 RUNOFF . 1:3
XSECTI ON 67 REACH . 13

TR20 XEQ 11- 14-86 15:57
REV PC 09/:3:3( .2)

SECTI ONI
STRUCTURE

lD

•

(

(

(. .

(

c.'

(

(

c

c

•

SU~lMARY TABLE 1 - SELECTED RE:::ULTS OF STANDARD AND EXECUTI VE CONTROL I NSTRUCTIONS IN THE ORDER PERFORMED
C' (A STAR (t) AFTER THE PEAK DISCHARGE TI ME AND RATE ( CFS ) VALUES INDICATES A FLAT TOP HYDROGRAPH

A QUESTION MARK(? ) I NDICATES A HYDROGRAPH WITH PEAK AS LAST PO INT.)

r

(>



~;UMMARY TABLE 1 - SELECTED RE~;ULTS OF STANDARD AND EXECUTI VE CONTROL INSTRUCTI ONS IN THE ORD ER PERFORt1ED
( A STARU:) AFTER THE PEAK DISCHARGE TI ME AND RATE (CFS) VALUES INOICATES A FLAT TOP HYDROGRAPH
A QUESTI ON MARK (?) I ND ICATES A HYDROGRAPH WITH PEAK AS LAST POI NT . )

RA IN ANT EC MAIN PRECIPITATI ON
TABLE MOIST TIME - - - --- - - - - - ------ - - - - ---- RUNOFF

tI COND INCREt1 BEG IN AMOUNT DURATI ON At10UNT
( HR) (HR) ( I N) ( HR) (IN)

•

283 .3

RATE
(CSM)

1609 .0
307 .5

124:::.7
1243 . 7

307 . .5
494 . 6
491 . '3

1498 .9
49.5 . 1

1172 .4
1512 .5
119.5 . 9
1195 . 9
14.50 .7

1294 . 3
1245 .1
1226 .9
1204 .6

1463 .9
.500 .8

1:::86 . 0
1:337 . 4
1167 . 5

12:3:3 .4
1214 .8
1203. 4
1H::t . 7
1181 .7

1418 .7
1204 .7
1204 . 7
1450 . 7
1242 .0

SUMMARY
PAGE 1:3

JOB

89 .38

RATE
(CFS )

147 . 72
95 .29

226 . (J:3
226 .03

9 1 . 40

1.5.5 .41
15::: .07

.56 . .56
204 . 43
204 . 43

37 1 . :34 . 242 .0

•

284 . :31
284.31

'31 . 40
37 1 . :::4

610 .20
8 1 . .54
78 .44
77 . :30

151 .78

3B. 40
:3 1:3 . 40
702 .96
10 1 .37
782 .37

782 .37
6:::89 . 57
63.55 . :3.5

79 . 44
642:3 .06

338 . 15
66 12 . 0:3

87.32
84 .26
73 . 55

•

PEAK DISCHA RGE

12 .71
12 .45
12 .53
12 . 53
12 .4 6

12 .50
12 .50
12 . 83
12 ..50
12. 68

13 . 67
12 . .54
12 .68
12 . .53
12 . 58

12. 68
12 .61
12 .71
12 . 52
12 .70

12 .47
12 .68
12 .4 6
12 .65
12 . 54

12 .51

12 ..59
12 . 70
12 .54
12 .64
12 .64

12 . 46
12 .53
12 . 53
12 .46
12 . 51

ELEVATION TIME
( FT) (HR)

•

2 .32

2 . 4:::

2.34
2. 76
2 . 48
2 . 48
2 . .57

2 . 50
2 . .50

3 . 4.5
2.34

2 .29
2 . 48
2 . 47
.'") -"')0"')
L. . L.L.

2 .3.5

2 .37

2 .:34
2 .30
2 .30
3 .04
2 .30

2 . 6E.
2 .3 1
2 . 40
2 .:39
2 . 14

2.26
2 .26
2.22
2 .25
2 .2.5

2 .:31
2 . :::1
2 ..57
2 . :37

•

24 .00
24 .00
24 . 00
24 .00
24 .00

24 .00
24 .00
24 .00
24 .00
24 .00

24 .00

24 .00
24.00
24. 00
24.00
24 .00

24 .00
24 .00
24 .00
24 .00
24 .00

24 .00
24 .00
24 .00
24 .00
24 .00

24 .00
24 .00
24 .00
24.00
24 . 00

24 .00
· 24 .00
24 .00
24 .00
24 .00

4 .04
4 .04
4 .04
4 . 04
4 .04

4 . 04
4 .04
4. 04
4 .04
4 .04

4 .04
4. 04
4 .04
4 .04
4 .04

4 . 04
4 .04
4 .04
4 .04
4 . 04

4 . 04
4 .04
4. 04
4 .04
4 .04

4 .04
4 .04
4 .04
4 .04
4 .04

4 . 04
4 . 04
4 .04
4 .04
4 .04

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.0

. 0

. 0

. 0

.0

. 0

. 0

. 0

•

.08

.08

.0:3

.08

.08

.08

. 08

.08

.08

.08

.08

0' ·". ,_,

. 0:::

. 08

. 08

.0:3

.08

. 08

.08

.0:::

. 08

.08

.08

.08

.08

. 08

. 08

.08

.08

.08

. 0:::

.oe

. 0:3

.08

.0:3

. 0:::

2

2
2
2
2
2

r»
L

2
2
2

2

2

2
2

2
'-,
L.
~,

L
..,
L.

2

.-,

..:.

2
2.-,
..:.

2..,
L.

2
..,
L.

2

.-,
L.

.-,
L...,
..:.

2
2...,
.~

•

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

CAVE CRE EK - ADMS HYDROLOGY
WITH PROPOSED It1PROVEI'lENTS

. :30

. 1:3

.06

. 19

. 19

.06

. 06

. 24

. 2 4
J)6
. ::::0

'-) ':0
. 4 ....·

1,'"• ' j

. 13

.0.5

. 17

. 17

. 25

.2.5
2 .48

J)6
2 .54

13 . 20
. 06
.06
.06

2 . .54
12 . 92
12 .92

.05
12 .97

DRAINAGE
AREA

( ~;Q MI)

•
REACH

STA~lDARD

CONTROL
OPERATION

X:3ECTe 74

•

XSECTION 76 ADDHYD
XSECTION 7.5 REACH
XSECTI ON 75 ADDHYD
XSECTION 7.5 RUNOFF
XSECTION . 7.5 ADDHYD

XSECT ION 79 RE ACH
X~;ECT ION 79 RUNOFF
XSECTION 79 ADDHYD
X:::;ECT I ON 76 REACH
X~;ECTION 76 RUNOFF

XSECT ION 112 REACH
XSECTI ON 112 ADDHYD
XSECTI ON 113 REACH
X~;ECTION 1B RUNOFF
XSECTION 113 ADDHYD

XSECTION 60 ADDHYD
XSECTI ON 6.5 REACH
XSECT ION 6.5 RUNOFF
XSECT ION 65 ADDHYD
XSECT ION 68 REACH

XSECTI ON 120 RUNOFF
X:3ECTION 11:3 ADDHYD
XSECTI ON .58 RUNOFF
XSECTION 60 RE ACH
X~;ECT ION 60 RUNOFF

XSECTION 68 RUNOFF
XSECTION 68 ADDHYD
X~;ECTION 70 REACH
XSECTION 70 RUNOFF
XSECTI ON 70 ADDHYD

eLIEB~eI E l SIQB~ l
XSECTION 75 REACH 2 .23
XSECTION 83 RUNOFF .06
XSECT ION 80 REACH .06
XSECT ION 80 RUNOFF . 06
XSECTION 80 ADDHYD . 13

TR20 XEQ 11-1 4- 86 15:57
REV PC 09/83( . 2 )

SECTI ON/
~;TRUCTURE

ID

•

<.

r

(

c

c

c.

•

( >



~:U~lMARY TABLE 1 - :::ELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTION:=: IN THE ORDER PERFORMED
( A STAR<:t:) AFTER THE PEAK DI:3CHARGE TIME AND RATE (CFS) VALUES IND I CATES A FLAT TOP HYDROGRAPH
A QUESTION MARK( ? ) IND I CATES A HYDROGRAPH WI TH PEAK AS LAST POINT. )

0)

.)

.:,)

, ':'..)

•

•

RATE
(C:::M)

S1::: .3
66:3.5
51S .0
974.0
81 ~) .6

750 .'3

1226 .9
103 1 . 4
1239 .3
104'3. :3
1020 .6

'328. 6
1000 .4

521 . 1
960 .2
52::: . 1

112:3 . 4
sre .o
7:3'3 .7

1278 .1
11:::5 .2
12:3'3 . :3
1192 .1
110:3 . 2

1~:52 . :::

157:3 .1
12'3.5 . 7
1295 . 7
5 12 . '3
495 . 6

1:39:::: .9
12S3 .6
S27 .5
801 . 2

1:360. 1

SUMMARY
PAGE 14

. :::5S .6

JOB

70 .7:3
l E,l . 14
15S .S7
85 . 2:3

1'35 .23

::::4:3. 24

319 .S 1
296. 29
154 .91
447 . 05
413.7 1

115 . 33
483 .72
154.91
1:3 1. 16
606 . 24

258 .80
114 . 25

RATE
(CFS)

•

S8 .13
78 .97

267 .2:::

118 .86
722 . 31

7444 .87
221 . 79

7666 .59

99. 42
46'3. OS
469 .05

6'3.57 . 17
6722 .76

' 7451 . 99
153 .26

759.5 .18
130 .S1
10:::.62

•
12 .S'3

12 . 45
12 . 49
12 .49
12 .66
12 .81

12 .:31

12 . 48
12 .63
12 .54
12 .60
12 .84

12 . 53
12 .74
12 . 54
12 .91
12 .78

12 .S7
12 . 73
12 . 8'3
12 .46
12 .S6

PEAK DISCHARGE

12.4S
12 . 7:3
12 . 5::::
12 .7:3
12 .4:::

12 . '30
'12 . 80
12 .81
12 .82

12 .96
.13 . 17
12 .96
12 .S9
12 . 90

ELEVATI ON TIME
( FT ) (HR)

•

2 .31

."') .-" .")
L. • "-"-

2 .22
2 .:30
2 . 2.5
2 .24

2 . ~:O

2 . 28

1 .8:3
1 0:, .-,

. '_'4

2 . 46

2 .3 1
2 . :38
2 . :31

2 .22
2 .23
2 . 30
2 .29
2 .25

2 . 14
1. 92
1 . '31
2 . ::::1
2 .01

2 . :::0
2 . 11

2 .1:3

2 .31
2 .30
2 .07
2 .06
2. 40

2 .95
2 .47
2 . 47
2 . :31

RUNOFF
AMOUNT

<IN)

•

24 .00
24 .00
24 .00
24 .00
24 . 00

24 . 00
24 .00
24 .00
24 .00
24 .00

24 .00
24.00
24 .00
24 . 00
24 .00

24 .00
24 .00
24 .00
24 .00
24 .00

24.00
24 .00
24 .00
24 .00
24 .00

24 .00
24 .00
24 . 00
24 .00
24 .00

24 ..00

24 . 00
24 .00
24 . 00
24 .00
24 . 00

4 .04
4 .04
4 .04
4 .04
4 .04

4 .04
4 .04
4 .04
4 .04
4.04

4 . 04
4 .04
4 . 04
4 .04
4 . 04

4 .04
4 . 04
4 .04
4 . 04
4 .04

4 .04
4 .04
4 .04
4 .04
4 .04

4 .04
4 .04
4 .04
4 .04
4 . 04

4 .04
4. 04
4 . 04
4 .04
4 . 04

AMOUNT DURAT ION
<IN) (HR)

PRECIPITATION

. 0

.0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

BEG IN
(HR)

•

. ():,3

. 0 ::::

. 0 :3

. 0 ::::

. 0:::

. 0:::

. 08

.08

.0:3

. 08

. 0::::

. 0:3

.oe

. 0:3

. 0::::

. 0:3

. OS

.0:3

. 0:::

. 0:::

. 08

.08

. 08

.08

. OS

. 08

. 0:::

.0:3

. OS

.08

. 08

. 0 8

. 0 :::

. 08

. 08

.08

2
2
2
2

2

2

2

2

2
2
2

2.-,
L.-,
.r..

2
2.-,
L

.-,
c:

2
..,
c:

2..,
.r..

2.-,
.r..

2

2..,
c,

~,...
2
2
2

2
2
2..,
L

2

•

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

RAIN AN TEC MAIN
TABLE MOIST TI ME

# COND INCREM
(HR)

CAVE CREEK - ADMS HYDROLOGY
WITH PROP08ED I t1PROVEt1ENTS

.06

. 20

. 20

. 06

. 26

· :3:3

. 09

. 47
1':'· "- '

· 13
.59

. 25

. 2 .5

. 1:3
"':te·0 "_"_'

. 06

.06

.41

0::::
"7;' -"· '_' ''~

. 1:3
T'

14 . 29
. 2::::

14 .52

14 . 52
'J '')

· &-"-'

. 06

. :36

. 36
13 . .56
13 . 56

14 .75
1
,,,

· ..,
1':'

· -'

DRAINAGE
AREA

(SQ MI)

•
ADD HYD

RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD

RUNOFF
REACH
ADDHYD
REACH
RUNOF F

RUNOFF
ADDHYD
RUNOFF
REACH
ADDHYD

RUNOFF
ADDHYD
ADDHYD
RUNOFF
ADDHYD

REACH
RUNOFF
ADDHYD
RUNOFF
REACH

RUNOFF
ADDHYD
REACH
ADDHYD
REACH

STANDARD
CONTROL

OPERATION

64 RUNOFF
72 REACH
72 RUNOFF
72 ADDHYD

114 REACH

11:::
118
118
50
c.·C'_ L

XSEC-, 53

•

X:3ECTI ON 114
X:::ECTION 114
XSECTI ON 114
XSECT ION 119
XSECTI ON 114

X::::ECTION
X:3ECTI ON
XSECTION
XSECTI ON
XSECTION

X:3ECTION 5"
XSECTI ON 52
XSECT ION 55
X::::ECTION .<;', .5
X:3ECTI ON 55

X:3ECTI ON
XSECTION
XSECTION
X:::ECTI ON
XSECTI ON

X:::ECTI ON 115
X:3ECTION 114
XSECTION 71
XSECTION 114
XSECTION 114

X::::ECTI ON Ed
XSECTI ON 55
X::::ECTI ON 55
X::::ECTI ON .53
X::::ECTI ON !;:,::::

X:::ECT ION 74
XSECTI ON 74
X::::ECTI ot~ 11:::
XSECT ION 11:3
X:::ECTI ON 114

TR20 XEQ 11-14-86 15 :57
REV PC 09/:3 :3 ( .2 )
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:::TRUCTURE
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:::U~1MARY TABLE 1 - SELECTED RE:::ULT::: OF ::::TANDARD AND EXECUTIVE CONTROL IN::;TRUCTIONS IN THE ORDER PERFORMED
(- ( A STARU: ) AFTER THE PEAK DI SCHARGE TIt'IE AND RATE ( CFS ) VALUES I NDI CATES A FLAT TOP HYDROGRAPH

A QUEST I ON MARI<( ?) I NDI CATES A HYDROGRAPH WITH PEAK AS LAST POI NT . )

SECTI ON/ STANDARD RAIN ANTEC ~IAIN PRECIPITATI ON PEAK DISCHARGE
:::TRUCTURE CONTROL DRAI NAGE TABLE MOI ST TIME - ----- - - - - - - - - - - - --- - - - - - RUNOFF - - --- ------------------ - - - - - - - - -------

ID OPERATION AREA If COND I NCREM BEGIN A~IOUNT DURATION At10UNT ELEVATION TI ME RATE RATE
( :::Q MI) (H R) ( HR) (IN) ( HR) (IN) ( FT) ( HR) ( CFS) (C SM)

eLIEB~eIE____l ___SIQB~____l
X:::ECTI ON 61 REACH . 4 1 2 .08 . 0 4 .04 24 .00 2 .13 12.73 ~:30 . ~:7 8 11 . 7
X:3ECT I ON 61 RUNOFF . 10 2 . 08 . 0 4 .04 24 . 00 2 . :31 12 .46 137 .38 1:352 . 8
XSECTI ON 6 1 ADDHYD . 5 1 2 . 08 . 0 4 .04 24 . 00 2 .1 6 12 .57 421 .69 828 .5
X:3ECTION 62 REACH . 5 1 -, . 0:3 .0 4 .04 24 .00 2 . 16 12 .65 . .42 1 . 22 827 .5...
X:::ECTI ON s.» RUNOFF ' 1':' -, oe . 0 4.04 24 . 00 2 .21 12 .73 127 .63 9E: l . 8-''''' . '- ' .... . '-'

XSECTI ON 62 ADDHYD . . 64 2 . 08 . 0 4 .04 24 . 00 2 . 17 12 .66 5 46 .58 855 . 4

(

.I

"~\
:.~-'

, )

")

~)

.)

.)

': )

.)

,)

-. )

)

,
.. J

c

U

U

•
..../

•
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CAVE CREEK - ADMS HYDROLOGY
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(

(
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( .'



)

.)

, )

.' )

•

:1

.)

•

. 00
., .7.1

• ~ •..J

. 07

. 46

. 0'3

. 00

. 00

.00

. 00

.00

. 00

.00

. 06

. 2,5

.:37

.0'3

.09

. 16

. 17

.00

.08

. 00

. 45

. 14

. 20

. 2'3

. 14

. 0'3

. 1,5

.08

. 1:3

SUMMARY
PAGE 16

. 00

. 16

.08

.:32

. 16

. 00

. 00

. 00

. 00

. 00

. 00

. 00

. 08

. 24

. 08

. 16

.16

: 16
. 16
. 00
. 08
.00

. 08
, 08
. 16
. 24
. 2 4

. 08
O'=-. '- '

. 16

. 16

. 16

.80 ?

. 2:3

. 20
6 "":')

. 63

. 47

. :3 1

. 6 1
4·"). "-

.68 ?

. 17

. 4,5

.33

. 2,5

. 46

. 76?

. 17
sz. "-

1 . 00?
1 . 00?

. 40

. 39
1 . 00?

. 677
1 . 00 ?

J OB

468
77,5
:329
,540
27:'3

,577
,5'36

7:3
287

6,5

8:3 1 .00?
70 1 .00 ?
74 1 .00?
741 . 00?
79 1 . 00 ?

••
7:3 1 .00 ?

8 16 . :30

2:3.5
l S71
:32:3
102
9 1

2 14
:3'3,5

1297
32 4
:310

1057 1
0500
729

1029

. 86 1

. 983

. 938

. 8 ,52

.992

. 989.

.974

.992

.'367

. '382

. 9'3,5

. 8 '3'3
· '30,5
· '37:3
. 9'30

1 . 000
1 .000 .
1. 000
1 .000
1 . 000

. 9'37

. 789

. 97'3
1 . 000
1 . 000

. 948

. 929
1 .000

· '388
1 .000

•

. 002 1 . 000

. 1056 . '306

. 00 1

. 00 :3

. 00 1

. 00 1

.00'3

.0 18

.300

. 0:30

.0 11

.007

.0 18

. 06:3

. 264

. 0:3,5

. 0 10

. 06,5

. 09 1

.007

. 027

. 006

. :362

. 0 ,5 1

. 12:3

. 18 4

. 0 18

. 049

. 11 2
,04'3
. 08,5
.026

1 .66
1 . 66
1 . ,54
1 . 2,5
1 . 25

1 . ,5 1
1 , 054
1 .2,5
1. 40
1 . 2,5

1 . 054
1 . 26
1. 66
1 .40
1 .48

1 . 66
1 . 66
1 .24
1. 66
1 ..,.")

• • ..JL.

1. 66
1 .66
1 . 21
1 . 24
1 . ,52

1 . 17 1 .67
. 220 1 . ,54

1 . 76 1 .4,5
8 .22 1 . 25
1 .59 1 .44
1 .5'3 1 . 44
7 .05 1. 2,5

•

. 540

. 561
r , 050
7q:~

. 498

. 410

. 060

. 3 10
4 .54
4 . 59

. 050

. 050

.643

. 040
1 .06

. 040

. 040
1 . 5~:

. 6 55

. 542

. 699

. 440
6 .75
2 . 10
6 .82

o
o
o
o
o

o
1

2

1
1
1
o
o

1
1
o
1
o

1
1
1
1
1

•

. 08

. 08

. 08

. 08

. 08

.08

. 08

.08

. 08
, 08
.08
.08

. 08

.08

. 08

. 08

.0:3

, 08
.08
.08
. 08
. 08

.08
0' 0

. '-'

. 08

.08

. 08

. 08

. 08

.08

. 0'8

. 08

2 .:34
2 .29

2 . .52
2 . :3'3

2 . 4:3
2 .20
2 . 20
2 .,57

2 . ,57
2 .2 1
2.:3:3

1 . 97
1 . 8:3
1 .93
1. 97
2 .00

2 . 056
2 .2 1
3 . 47
2 . 76
2 .24

2 . 18

:3 . 47
:3 . 46
2 . :3,5
1 .90
2 .29

3 . 46
:3. 46
:3 . 1'3
2 .'30
1 . 8:3

••

_ BO!.!Il~G_EeBe~EIEBs_____________________ PEAK
VOLUME MAIN ITER- Q AND A PEAK S/Q ATT- IBB~EL_Il~E

ABOVE TIME ATION _E~!.!eIIQ~__ LENGTH RATIO @PEAK KI N STOR- KINE-
BA:3E I NCR # COEFF POWER FACTOR 0 I I ( n COEFF AGE ~lATI C
( IN~ ( HR) ( X) ( M) (K* ) (Q* ) (SE C) ( C) ( HR) (HR)

o
o
o
o
o

o
o
o
o
o

o
o

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

BASE
FLOW
(CFS)

1:3. 4

1:3 .4
1:3 .4
12 . 6

13 .0

12 . 6
12 . E.

12 . 6
13 . 0
12 . 6

13 .6
12 .7
12 . 6

12 .5

20 1
280

169 12 . 6

•

40 ·-:''-'._'

3 48

298
429

1:317
132:::
~:0 1

1290

1336

22 4
1163

189

1:3 .4
12 . 6
13 .4
1:3 . 4
12 .6

12 . 6
1:3 . :3
12 . 8
12 .6
12 . 6

12 . 6
1:3 .0
12 . 9
12 . 7
1:3 . 0

1:3 . 0
12 .7
12 . 7
12 . '3
12 . 7

1:3 . 0
12 .6
12 . '3
1:3 . 0
1:3 . 7

12 . 6
12.7
12 .7
12. '3
12 . 8

CAVE CREEK - ADMS HYDROLOGY
WITH PROPOSED I ~lPROVH1ENTS

342
4:34
146
4,5'3

244
1,58
443
5:31
10,5

266
117
1:39

:301 12 . 6
.56 12 . 7

,54
:36

2'3:3
112
,532

•

2:30

12:30
166

1307
1:317

16:3

1,5,5
1006

8'3
l ,j ·7.1

. _ • •..J

1:319

__O!.!IELO\L _
PEAK TIl-IE
(CFS) (HR)

12 .6
12.8
12 . 6
12 , 6
12 . 6

13 . 4
12 . 6
1:3 . 4
1:3 .4
12 . 6

12 . 6
12 . 7
12 . ,5
12 .6
12 . 9

12 .8
12 . 6
12 . 7
12. 8
12 . 7

12 . 05
12 .,5
12 .6
12 .6
1:3 .4

3 48
:37

267
149
142
2:30
48 1

30 1 12 . 6
62 12 .,5

•

,57
'3:3

298
11:3
,532

46:3
172
46:3

247 12 .5
162 12 .05
446 12. 6
05,50 12 . 7
107 12 .6

12:30
166

1307
13 17

168

156
1119

99
189

1:3:31

____________~YQBOGBeE~ _l~EQB ~eIIO~_~ _
OUTFLOW+

l~IEB~~eBEe
PEAK TIt1E
( CFS ) (HR)

__l MELOI,L __
PEAK TIME
(CFS) (HR)

1640
1:320
1:320
1320
1:320

2 100
3,500
1:320
1320
1:320

1:300
3000
2200
1700
3000

1000
1400
1600
1600
1400

2700
26 40
1:320
2640
1320

1800
1400
2 100
1'300
:3000

4
.5
8
o
'J

:3
:3
6
8

••

14
11
1:3
14
14

14

8:3 1:320
8:3 2000

1,5
27
25
27
:37

X:3EC REACH
ID LENGTH

(FT)

TR20 XEQ 11-1 4- 86 15 : 57
REV PC 0'3/8:3( ,2)

:::U~1I1ARY TABLE 2 - :::ELECTED MODIF IED ATT-I<IN REACH ROUT INGS I N ORDER OF STANDARD EXECUTI VE CONTROL I NSTRUCTIONS
(A STAR( l) AFTER VOUJI1E ABOVE BASE( IN) I NDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDI NG BASE + iox OF PEAK '.)

A QUESTION MARf«? ) AFTER COEFF .(C ) INDICATES PARAMETERS OUTSIDE ACCEPTABLE LI MITS, SEE PREVIOUS WARN INGS >
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SUt1MARY TABLE 2 - SELECTED MODI FIED ATT - KIN REACH ROUTINGS I N ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
( ( A STAR U:) AFTER VOLU~lE ABOVE BA:::E( IN) IND ICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BA:3E + 10% OF PEAK

A QUESTION MARK( ? ) AFTER COEFF . (C ) INDICATES PARAMETERS OUTSIDE ACCEPTABLE LIMITS, SEE PREV IOUS WARNINGS)

C ____________HYDBQGBeEH_l~EQB~eIlQ~____________ ____________________BQ~Il~G _EeBe~EIEB S_____________________ PEAK
OUTFLOW+ VOLUME ~lAIN I TER- Q AND A PEAK S /(~ ATT- IBe'>!EL_Il~E

XSEC REACH __l~ELQW___ __Q!.!IELQW__ l~IEB~LeBEe BASE- ABOVE TIME ATION _E~~eIlQ~ __ LENGTH RATIO @PEAK KIN STOR- KI NE-
C' ID LENGTH PEAK TI ME PEAK TII'lE PEAK TIt1E FUJI", BASE INCR It COEFF POWER FACTOR Oil (K) COEFF AGE MATI C

(FT) ( CFS) ( HR) (CFS) (HR) (CFS) (HR) ( CFS) ( I N) ( HR) ( X) ( M) (I(l) (Q :n (~;EC) ( C) (HR) (HR)

C
eLIEB~eIE____l ___SIQB~____l

87 1320 46 4 12 .6 464 12 , 6 0 2 . 54 . 08 0 1. 21 1 . 67 . 002 1. 000 60 1 , 00 ? . 0 0 . 00
(" :37 1320 '31 12 . .5 8'3 12 .6 5054 12 ,6 0 2 . 57 . 08 1 . 440 1 . .54 . 034 .987 301 . 65 . 0 8 . 08

8 4 1:320 63'3 12 .6 6:3 13 12 .6 0 2 .5S . 08 0 . 360 1 .67 . 004 1.000 109 1 .00? . 0 0 ,00
105 1:320 17:37 12 . 6 1737 12 .6 1798 12 ,6. 0 2 . 24 . 08 0 1 .lS 1 . 46 ,00 1 1.000 78 1 . 00 ? . 0 0 . 00

C" 102 1:320 67 12 .6 5:3 1:3 .0 108 12 .7 0 2 .84 . 08 1 . 020 1 .66 . :389 . 787 1576 . 17 . 2 4 . 46

105 1320 108 12 .7 90 1:3, 1 0 2 .47 . 08 1 .020 1 .66 .192 8''' ''' 1:304 . 20 3 '::- "710. ' .... ./- • •..1 •..)

C 104 l S00 18S9 12 .7 185 9 12 .7 1924 12 .6 0 2 .24 . 08 0 1 .09 1. 46 ,00 1 1 .000 90 1 . 00 ? . 0 0 . 00
29 3:300 86 12 .6 49 1:3 . 4 243 12 .9 0 ., -j-; 'cJ8 1 . 040 1 .66 1 .1 20 ,S7S 29 :3S . 09? . 2 4 .83L. • ~ L.

2 '3 2640 20'3 12 . 8 209 12 . 9 0 1 . 97 . 08 1 6 .00 1 .2S . 0 18 . 998 17:3 . 9 1? . 0 8 . OS
( :3:3 2640 4S2 12 . 9 452 12 .9 637 12 ,9 0 2 . 06 . 08 0 7 . .53 1 . 2S . 0 10 1 .000 124 1 . 00 ? . 0 0 . 00

:32 3400 '3'3 12 . 6 60 1:3 . 4 193 12 .9 0 2 .30 .08 1 . 030 1 .66 .9'36 . 60'3 272S . 10 . 40 . 83
( :33 :3800 1'3:3 12 . '3 192 13 . 0 0 2. 12 . 08 1 5 .64 1 .2.5 . 023 . 9'34 266 . 70 ? .08 . 07

'33 26 40 lSS 14 . 3 lSS 14 .5 2 71 12 .6 0 1 .70l . 08 1 5 . 57 1 . 25 . 00:3 1. 000 195 . 8S? . 16 . 05
'33 2000 187 12 .S 186 12 .6 0 2 .39 . 08 1 4 .69 1 . 2S 0''' ''' . 9'38 163 . 94? . 08 . OS. L. .J

( 9'" 2000 4S7 12 .6 4S7 12 .6 625 12 .6 0 1 . 86::1: . 08 0 1.27 1 .67 .00 1 1 .00,0 89 1 . 00? , 00 . 00'-

97 26 40 62.5 12 . 6 62.5 12 , 6 :::79 12 .6 0 1. 91 . 08 0 . 890 1. 67 . 00 1 1.000 128 1 . 00 ? . 00 . 00
C 96 1320 1:3:3 12 .8 129 13 .0 251 12 ,6 0 2 . 5S . 08 1 . 200 1 . S4 . 039 .971 43'3 . 4'3 . 16 . 12

'37 2000 2S 1 12 ,6 2.5 1 12 ,7 0 2 . :38 . . 08 1 4 .19 1 . 2.5 . 0 17 . 9'38 168 , '32 ? 'cJ8 ,05
'3:3 :300 1107 12 ,6 1107 12 .6 1236 12 . 6 0 2 .04 . 0:3 0 1. 67 1 .44 . 00 1 1 . 00 0 46 1 . 00 ? . 0 0 ,00
'39 1200 12:36 12 . 6 12:36 12 .6 B62 12 . 6 0 2 . 07 . 08 0 1 .67 1 .44 . 002 1 .000 66 1 . 00? . 00 , 00

140 1:320 2.54 12 . 6 254 12 . 6 4 ~r" 12 .6 0 2 .66 .08 0 :3 . 25 1 .25 . 0 16 1 . 000 1:36 1 . OO? . 00 . 00L ~'

( 139 2200 .5 12 12 . 6 .5 10 12 . 6 764 12 .6 0 2 .5 1 . 08 1 3 .21 1 . 25 .027 . 997 199 .84? . 08 . 06
1:3:3 :3000 111 12 . 5 107 12 . 7 ;;:84 12 . .5 0 3 .47 . 08 1 . 170 1 . 66 . 120 . 972 80 '3 .30 . 0 8 . 23
1:39 2000 :3:34 12 . .5 :356 12 . 6 0 2 .6.5 . 08 1 . 0.50 1 . 66 . 110 . '326 687 . :3.5 . 16 . 19

(, 127 2.500 195 12 ,5 17:3 12 . 7 0 2 .4 1 .08 1 . 080 1 ,66 . 177 . 9 12 8 47 . 2'3 . 0 8 . 24

127 2300 46 12 .5 3 6 12 . 9 2 11 12 . 7 0 2 , 07 . 0:3 1 .oeo 1 .66 . 44:3 . 782 1:3:32 . 19 . 16 . 40
c. 1:31 2000 :35.5 12 . .5 35:3 12 .6 .520 12 . .5 0 :3 . 07 . 08 1 . 170 1 , 66 ,032 . '3'32 3:3'3 . 60 . 08 .0'3

126 1.500 1.5.5 1:3 . 1 155 13 . :3 37:3 12 . .5 0 2 ,2.5l , 0:3 1 , .560 1. 67 , 00 1 1 . 000 16:3 . '32? . 16 . 05
1:34 1.500 :37:3 12,.5 373 12 . .5 0 2 ,4 7 . 08 0 1. 2 1 1. 67 ,000 1 . 000 74 1 . 00? . 00 . 00
1:34 :3200 70 12 . .5 65 1'-" o 4 2::: 12 . .5 0 3 ,47 0':> 1 ,1 30 1 . 66 . 2:36 , '318 1214 . 2 1 , 08 . 34c: . •-oJ . '"
124 2400 86 4 12 .5 864 12 . 5 1167 12 . .5 0 2 .49 . 0:3 0 . 900 1.67 . 002 1 . 000 102 1 .00 ? . 00 . 00
124 '300 1553 12 . '3 1.553 12 . 9 0 2 .14 . 08 0 . 960 1 .S1 . 00 1 1 .000 .5 1 1 .00? .00 . 00

• • •• • • • • • • • • • •
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c: "j

:::U~lMARY TABLE 2 - :::ELECTED MODI FIE D ATT-KI N REACH ROUTI NGS I N ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
f

" ( A STAR n) AFTER VOLUME ABOVE BASE(IN ) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% OF PEAK " )
A QUESTION MARI« ? ) AFTER COEFF. (C) INDICATES PARAMETERS OUTSIDE ACCEPTABLE LIMITS , SEE PREVIOUS WARNINGS)

,- ____________HYDBQGBeEH_l ~EQB~BIlQ~ ____________ - - - - - - - - -___________BQUI1~G_EeBe~EIEB S_____________________ PEAK :.')c

OUTFLOW+ VOLUME ~lAIN ITER- Q AND A PEAK S/Q ATT- IBe~EL_U~EXSEC REACH __l~ELQI,L__ __QUIELQ\L_ l~IEB~LeBEe BASE- ABOVE TIME ATION _EQUeU QtL_ LENGTH RATIO Il!PEAK UN STOR- U NE-( .... ID LENGTH PEAK TIME PEAK TIt1E PEAl< TIt1E FLOW BASE INCR It COEFF POWER FACTOR Oil (K) COEFF AGE MATIC ,;)
(FT ) (CFS ) (HR) (CFS ) (HR) (CFS) (HR) (CFS) ( I N) (HR) (X) (M ) (K*) (Q*) ( SEC) (C) ( HR) ( HR)

C;' )
eLIEB~eIE____l ___SIQB~____l

104 1:320 24 10 12 . 6 24 10 12 .6 0 2 .2.5 .08 0 . 960 1 . .5 1 . 00 1 1 .000 6.5 1 .00? .00 .00r: 107 1.000 42 4.5 12 .6 424.5 12 .6 4318 12 .6 0 2 .24 . 08 0 . 850 1 . .53 .000 1 .000 40 1 .00? .00 . 00 ~)

10:3 1700 46 4 1 12. 6 4641 12 .6 0 2 .27 . 0:3 0 . 850 1 . .53 . 00 1 1 . 000 66 1 .00? .00 . 00
108 700 66 12. 6 64 12 .7 91 12 . 6 0 1. 98 . 08 1 . 080 1 . 66 .0:37 .974 :36.5 . .57 . 16 . 10

( 110 1:320 481.5 12 .6 481.5 12 .6 48 :::9 12. 6 0 2 .27 . 0:3 0 . 850 1 . .53 . 001 1 .000 .5 1 1 . 00? . 00 . 00 0)

111 1320 .5:362 12 .6 .5362 12 . 6 54;::0 12.6 0 2 . 28 .08 0 1 .07 1 . .5:3 .000 1 .000 4'" 1 .00? . 00 .00..
( 112 1:320 .5430 12.6 .5:37:3 12 .6 5438 12 .6 0 2 . 27 . 08 1 . 040 1 .63 . 004 . 9'30 2 10 .8 1? .08 . 06 :)

4':) 1:320 144 12 .5 140 12 .7 0 3.46 .08 1 . 040 1.66 . 110 .97.5 766 .:32 . 08 .2 1'-'
4':) 2640 107 12 . .5 '30 1:3 .0 2 18 12 .7 0 :3 .47 . 08 .1 . 040 1.66 . 423 .83.5 172 4 . 1.5 . 08 . .50'-'

(- .56 1866 :3.54 12.6 347 12 .8 386 12 .6 0 2 . 88 . 08 1 . 120 1 .66 . 032 . 980 39 1 . .54 . 16 .11 .,J
.57 1320 :386 12 .6 :3:36 12.6 46 3 12 .6 0 2.76 . 08 0 1 .87 1 .44 . 00.5 1 .000 96 1 .00? . 00 .00

( 46 26 40 :319 12 . .5 3 19 12 ..5 0 2 .71 . 08 0 9 .38 1 . 2.5 . 0 12 1 .000 111 1 . 00? . 00 . 00 ' )
46 1320 161 12 ..5 160 12 .6 ;::16 12 .5 0 2 . 23 . 08 1 . 5 10 1 . .54 . 023 . 990 22:3 . 78? .08 . 06
.57 1:320 6:3.5 12 . .5 63.5 12 . .5 0 2 . 46 .08 0 6 .49 1 . 2.5 . 007 1 .000 6.5 1 .00? . 00 . 00

<: .59 1:320 1086 12 . 6 1086 12 .6 0 2 ..56 . 08 0 1 .87 1. 44 . 004 1 .000 70 1 . 00? .00 . 00 )

.5'3 1400 182 12 . 6 179 12 .6 12 62 12.6 0 2 . 94 . 08 1 .110 1.66 . 039 . 983 403 ..5:3 . 08 · 11
( 66 660 .538 1:3 .0 5:38 1:3 .0 .568 1,.... 0 0 2.44 . 08 0 1 .64 1 .67 . 000 1 . 000 24 1 . 00 ? .00 .00 ,JL .\..'

67 1:320 ,568 12 . 8 .56:3 12 .8 6 1:::: 12 . 6 0 2 . 44 . 08 0 1.19 1.67 . 000 1 .000 .56 1 .00? . 0 0 . 00
67 1:320 18:3 12 . .5 180 12 . 6 0 2 . 66 . 08 1 . 250 1 . .54 . 040 . 982 :3:39 . 60 . 08 . 09
69 1:320 7'33 12 .6 79:3 12 .6 8 6 1 12 .6 0 2. 47 .08 0 1 .14 1 .67 . 000 1 . 00 0 .50 1 . 00? . 00 . 00 '!

4 1 3000 153 12 .5 150 12 . 6 0 :3 . 46 . 08 1 . 240 1.66 . 069 .9:36 57 '3 . 40 . 08 . 16
I, 4 1 2:300 2 11 12 .6 20 5 12.7 350 12 . 6 0 2 . !56 . 08 1 . 240 1.66 . 056 .97 1 475 . 47 . 08 .1:3 ' '

4'" 2.':.00 564 12 .6 564 12 . 6 6 613 12 .5 0 2 .72 . 08 0 6 .139 1 . 25 . 0 14 1 .000 120 1. 00 ? . 00 . 00..
7':) 1:320 66 8 12 .5 668 12 .5 75::: 12 .5 0 2 .71 . 08 0 4 .69 1 . 25 . 00'3 1 . 000 84 1 . 00 ? . 00 . 00'-'

C' ,~ .-.. 1400 111 12. 6 106 12 .7 l SI 12 .6 0 ."") ..,. ..,. . 08 1 . 100 1 .66 .068 . 950 51 8 . 4:3 . 16 · 15 ". ~'-' A- iL- • A-L-

8 1 1:320 1:31 12 .6 176 12 .6 2 .52 12 . 6 0 2 .29 . 08 1 . 220 1 . 54 .040 . '372 370 . 56 .08 . 10
Co' 78 1320 2 .52 12 . 6 245 12 .7 0 2 .3 1 . 0:3 1 . 090 1.66 . 035 . '372 376 ..55 . 08 · 11 ( )

77 1320 '372 12 .6 972 12 .6 105 9 12. 6 0 2 . .5:3 . 0:3 0 2 .34 1 .44 .003 1 .000 62 1 . 00? . 00 . 00
75 .520 610 13 .7 6 10 1:3 . 7 0 2 . 2'3:t: . 08 0 . 520 1.67 . 000 1 .000 :3.5 1 . 00 ? . 00 . 00eo 1:320 el 12 . 6 78 12 . 7 1.=,2 12 . 6 0 2 . 4:3 . 0:3 1 . 230 1 . .54 .062 , '3.5:3 476 . 46 . 16 . 13 "\

J

7'3 1320 1.52 12.6 148 12 . 7 22 4 12 . 6 0 2 . :3.5 . 08 1 . 2 ~:O 1 . .54 . 04:3 . 974 :3:3:3 . .5.5 . 16 . 11• 76 1:320 224 12 . 6 224 12. 6 ;:: 13 12 . .5 0 2 .4:3 . 0:3 0 ::: .49 1 . 2.5 . 006 1 .000 6.5 1 . 00 ? . 00 . 00 •
~.

• • •• • • • • • • • • • •



SUMMARY TABLE 2 - SELECTED MODIFI ED ATT-K I N REACH ROUTINGS IN ORDER OF STANDARD EXECUTI VE CONTROL INSTRllCTIONS
( A STAR<:t: ) AFTER VOLUME ABOVE BASE ( IN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + l Or. OF PEAK
A QUESTI ON MARI« ? ) AFTER COEFF. (C) I NDICATES PARAMETERS OUTSIDE ACCEPTABLE LIMITS , SEE PREVIOUt; WARNINGS )

____________~YQBQGBee~_lMEQB~BI1QN____________ ____________________BQ~I1NG _EeBe~ EIEB~_____________________ PEAK
OUTFLOW+ VOLUt1E MAIN ITER- Q AND A PEAK S/ Q ATT- IBe~EL_n~E

XSEC REACH __lNELQW___ __Q~IELQJ,.L_ ltHEB~LeBEe BASE- ABOVE TIME ATION _E!il~eIlQN __ LENGTH RATIO (~PEA K KIN STOR- KINE-
ID LENGTH PEAK TIt1E PEAK TI t1E PEAK TIt1E FLOI"" BASE I NCR It COEFF POWER FACTOR 011 (K) COEFF AGE MATIC

( FT) ( CFS) ( HR) ( CFt;) ( HR ) ( CFS) (HR) (CFS ) <IN) (HR) (X ) ( M) ( 1<*:) ( Q:t: ) ( SEC) (C) (HR) ( HR)

eLIEB~eIE____l ___~IQB~____l
75 1320 :313 12 .05 31:3 12 .05 0 2 . 050 . 08 0 7 . 05 1 .205 . 007 1 .000 70 1. 00? . 0 0 . 00

112 1:320 78 1 12 . 7 78 1 12.7 0 2 .34 .08 0 . 410 1.67 . 000 1 .000 9:3 1 .00? . 0 0 . 00
11:3 1320 6370 12 .6 63050 12 . 7 6416 12 . 7 0 2.30 . 08 1 . 040 . 1 .63 . 003 . 997 198 .84? . 0 8 ' . OS
60 1320 87 12 .05 84 12 .6 155 12 . 6 0 2 .40 . 08 1 .250 1 . 05 4 . 064 . '368 440 . 4'3 . 0 :3 1'"· "-605 1:320 1505 12 .6 105:3 12 . 7 2 04 12 .6 0 2 .26 . 08 1 .280 1 . 054 . 03:3 · . 986 :334 . 60 . 1E. . 0'3

68 1:320 204 12 . 6 204 12 .6 2 83 12 .6 0 2. 2.5 . 08 0 6 . 82 1 .205 . 009 1 . 000 78 1 .00? . 00 .00
70 1:320 28:3 12 .6 .'").:- .,:! 12 .6 3 70 12 .5 0 2 .:31 . 08 0 6.14 1 . 205 . 009 1 .000 80 1 .00? . 0 0 . 00Lo ' .}·..}

74 1320 :370 12 .5 370 12 .05 469 12 .5 0 2 . :37 . 08 0 6 . 75 1 . 205 . 007 1 .000 70 1 .00? . 0 0 . 00
11:3 1320 469 12 . 05 46'3 12 .5 0 2 . 47 . 08 0 a. 11 1.205 . 0 105 1 . 000 1205 1 .00 ? . 0 0 . 00
114 3000 694 7 12 .6 6722 12 .8 0 2 . :31 . 08 1 . 040 1 .6:3 . 0 12 . 968 434 . 050 . 16 . 12

7'" 26 40 :319 12 .5 2'36 12 . 6 44 3 12.6 0 ., -")'"') . 08 . 180 1. 54 . 128 .927 691 .34 . 1E. . 19"- L. • L.L.

114 2000 44:3 12 .6 41 2 12 .8 483 12 .7 0 2 .25 . 08 . 050 1.66 . 096 . 929 649 .36 . 0 8 . 18
114 22 00 1505 12 .6 1:31 12 . 9 0 2 . 30 . 08 . 050 1 . 66 . 234 .846 1086 .23 . 16 · :3 1
118 4000 76605 12 .8 74052 1:3 . 0 7595 13 . 0 0 2 . :31 . 08 . 050 1 .66 .0 12 . 972 418 . 05 1 . 16 . 12

5 '-' 1500 130 12 . 6 109 12 . 9 161 12 . 7 0 1 .8:3 . 08 . O~:O 1.66 . 227 . 83 05 1079 . 24 .24 · :31. "-

55 1320 161 12 .7 156 12 .9 195 12 . 6 0 1. 92 . 08 . 090 1 . 66 . 037 . 965 450 .4'3 . 16 . 13
55 1867 87 12 . 5 79 12. 7 0 2 . :31 . 08 . 090 1.66 . 172 . 908 8 13 .30 .08 . 23
5:3 1200 267 12 . 6 259 12 . 7 347 12 . 6 0 2 .07 .08 . 090 1. 66 . 020 . 970 :3305 . 60 . 16 . 09
6 1 2 100 347 12 . 6 :330 12 . 7 4 ...... --.. 12 . 6 0 2 .1:3 . 08 . 110 1. 66 . 0:35 . 952 467 . 47 . 16 . 13L L

F'-" 2000 4''' ''' 12 . 6 421 12 .6 546 12 . 6 0 2 . 16 . 08 4 .1 9 1. 25 . 0 1:3 . 99 '3 152 . 97? . 08 . 04,,"- "- "-

TR20 XEQ 11-14-86 15 :57
REV PC 09 / 8:3 ( . 2 )

CAVE CREE l< - ADMS HYDROLOGY
WI TH PROPOSED I MPROVEMENTS
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SUMMARY
PAGE 19

••

JOB

•••••••••••
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•
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•
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SUMMARY
PAGE 20

••

J OB

•••••••

165 . 7:3

24::: . 49

1.54. 64

154 .67

44 6 .92

464 . :::::::

46:3. :3'3

61 0. 20

:3.5 1 .51

1 ~:36 . 00

1.5.52 .51

1271 .16

STORM NUMBERS . , . , .
1

CAVE CREEK - ADMS HYDROLOGY
WITH PROPOSED I~lPROVEI'lENT :3

•

DRAINAGE
AREA

<:3Q m)

••

_SIBU(IVBE__31 ~~~

ALTERNATE 1

_XSE(IIQ~ l ~lS

ALTEF~NAT E 1

_X~ECIIQ~ 2 ~lQ

ALTERNATE 1

_ XSECIIQ~ S ~34

ALTERNATE 1

_XSECI I ON 6 ~4Q

ALTERNATE 1

_SI8~CIVBE 8 1~18

ALTERNATE 1

_~IB~CI~BE__S~ l~QZ

ALTERNATE 1

_SIB~(IVBE__43 3~4S

ALTERNATE 1

_~IB~CIVBE__J~ 3~Q8

ALTERNATE 1

_SIBUCIVBE__3z 2~Z2

ALTEf,NATE 1

_SIB~CI~BE__JJ l~QZ

ALTERNATE 1

TR20 XEQ 11-1 4-86 15 :57
REV PC 0'3 / :3:3( .2)

X:::ECTIONI
:::TRUCTURE

ID

:::UMMARY TABLE ;:: - DI:::CHARGE (CFS) AT X:::ECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

•

c

c.'

c ·

( ' "
'..

( .

( . .,

(,

•

C"

c



•

SUMMARY
PAGE 2 1

••

JOB

•••••••

56 .7 0

86 .'32

110 . 00

155 . 97

171 ,'3:3

101 .41

532 . 09

2 98 . 55

10E, . 65

224 . 76

1121 . 0'3

1:315 . 07

:::TORM NUt1BERS .
1

CAVE CREEK - ADMS HYDROLOGY
WITH PROPOSED IMPROVEMENTS

•

DRAI NAGE
AREA

(S(~ m )

••

_XSECIIQ~ l~ ~l~

ALTERNATE 1

_ ~SECIIQ~ 1~ Q2
ALTERNATE 1

_~~ECIIQ~ lS l~

ALTERNATE 1

_XSECIIQ~ 1~ ~12

ALTERNATE 1

_~SECIIQ~ l Z Q6
ALTERNATE 1

_~SECIIQ~ ~ QZ
ALTERNATE 1

_ XSECIIQ~ lQ ~Q~

ALTERNATE 1

_~~ECIIQ~ ll ~~

ALTE RNATE 1

_XSECIIQ~ 12 ~QZ

ALTERNATE 1

_~SECIIQ~ l~ S~ '

ALTERNATE 1

_~~E(IIQ~ Z 12
ALTERNATE 1

X:3ECT IONI
STRUCTURE

ID

TR20 XEQ 11-14-86 15 : 57
REV PC 09/83( .2)

:::UMMARY TABLE 3 - DI SCHARGE ( CPO:) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

•

I'-,

\. .

(

(

("

•

( .

c;

c.



•

SUMMARY
PAGE 22

••

JOB

•••••••

141 .66

1'33 .67

99 .02

208 .97

451.69

149 . 4:3

::::27 . 43

188 . 52

2E.8.8 1

154 . 39

2 12. 40

:319. 12

D ::::l .60

STORM NUMBERS .
1

CAVE CREEI( - ADM::: HYDROLOGY
I,J I TH PROPOSED I t'lPROVH1ENTS

•

DRAINAGE
AREA

( S(~ MI )

••

_X~ECIIQN 3Q ~2S

ALTERNATE 1

_X~ECIIQN ~1 ~Q8

ALTERNATE 1

_X~ECIIQN J2 ~26

ALTERNATE 1

_X~ECIIQ~ ~3 1~QZ

ALTERNA TE 1

_X~E(IIQ~ 2~ ~1~

ALTERNATE 1

_~~ECIIQN__~26 ~ ~Ql

AL TERNATE 1

_X~E(IIQ~ 2Z 2~6Q

ALTERNATE 1

_~~ECIION 28 ~16

ALTERNATE 1

XSECT IONI
t ;TRUCTURE

ID

SUMI1ARY TABLE :3 - DI~;CHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTER NATES

TR20 XEQ 11 -1 4- 86 15 : 57
REV PC 0'3/8:3 (.2)

•

(

, ,
'-.

•
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(
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c ·
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(

"

'::'.



SUMMA RY TABLE ::: - DISCHARGE (CFS) AT XSECTI ONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

•

SUMMARY
PAGE 2:3

••

JOB

•••••••

161 .4 9

7.5.70

1:32 . '3:3

6:35 . '34

1::: :~: . 10

111 .SO

:3.5:3.8 0

167 .08

564 .00

670 .6.5

483.34

281 .50'

1:307 . 88

18:::::: .83

STORM NUMBERS .
1

CAVE CREE l< - ADMS HYDROLOGY
WITH PROPOSED nlPROVE~lENT S

•

DRA INAGE
AREA

(SQ Nt )

••

_K~ECIIQ~ 45 ~13

ALTERNATE 1

_ X~ECIIQ~ 46 ~49

ALTERNATE 1

_KSECIIQ~ 4Z ~13

ALTERNATE 1

_X~ECIIQ~ 32 3~ZQ

ALTERNATE 1

_X~ECIIQ~ 4Q ~Q9

ALTERNATE 1

_X~E[IIQ~ 41 ~42

ALTERNATE 1

_ X~ECIIQ~ 42 ~_~49

ALTERNATE 1

_XSECIIQ~ 43 ~Q5

ALTERNATE 1

_KSE[IIQ~ 35 ~25

ALTERNATE 1

_X~ECIIQ~ ~~ ~S~

ALTERNATE 1

_KSE[IIQ~ 3Z 3~45

ALTERNATE 1

_X~ECIIQ~ ~~ ~lJ

ALTERNATE 1

TR20 XEQ 11-14- 86 15: 57
REV PC 09/83( . 2 )

X:3ECT IONI
:,nRUCTURE

ID

•

.
\.. /

(

•

t..

.'

r:

("

(

(

c

"
(-

;..
.~.'

C-
..
'.

( :



•

SUMMARY
PAGE 24

••

JOB

••••••

87 .32

:::::: .13

546 . 58

31'3. -5 1

155 .41

421 .69

•

161.14

34::: .24

267 .28

1:30 .-51

146.94

1:35:3.71

t;TORt1 NUMBERS , , .
1

CAVE CREEK - ADMS HYDROLOGY
WITH PROPOSED IMPROVEMENTS

•

DRAINAGE
AREA

(SQ m )

••

_XSE(IIQ~ S~ l~QZ

ALTERNATE 1

_XSE(IIQ~ 6Q ~13

ALTERNATE 1

_XSECIIQ~ 61 ~~1

ALTERNATE 1

_XSECIIQ~ ~2 ~2Q

ALTERNATE 1

_X~E(IIQ~ S3 ~41

ALTERNATE 1

_XSE~IIQ~ SS ~~2

ALTERNATE 1

_X~E(IIQ~ S6 ~34

ALTERNATE 1

_XSE~IIQ~ ~Q ~l~

ALTERNATE 1

_XSE(IIQ~ Sl ~Q6

ALTERNATE 1

SUMMARY TABLE 3 - DISCHARGE ( CFt;) AT XSECTIONS AND ::;TRUCTURES FOR ALL STORMS AND ALTERNATES

TR20 XEQ 11-14- 86 15:57
REV PC 09 / 83( .2 )

X::;ECTION/
::;TRUCTURE

ID

•

•

( .

.' (
;.~

c'

(-

,

" (".,

,
-:

".

: ~
(

~;;

L
.:::

!.
( :

(

'.- (; )



)

:)

'J

,)

-'

J

)

,
;..'

'J

::)

.)

•
, _ I

•

::; lJ~1MARY

PAGE 2.5

••

JOB

•••••••

7:32 .37

226.0:3

154 .91

31:3. 40

976 .52

447 .0.5

4E·9 .05

284 .31

204 .43

796 .54

:371.:34

.567 .6:3

1064 .47

1920 .28

STORM NUMBERS .
1

CAVE CREEK - ADMS HYDROLOGY
WITH PROPOSED I t'1PROVH1ENTS

•

DRAI NAGE
AREA

(SQ MI )

••

_ XSECIIQ~ Zl ~13

ALTERNATE 1

_XSECIIQ~ Z4 36
ALTERNAT E 1

_X~ECIIQU 1~ 2~~4

ALTERNATE 1

_X~ECIIQU Z6 ~25

ALTERNATE 1

_X5ECIIQ~ Zl ~~4

ALTERN ATE 1

_XSECI IQU Z~ ~Z~

ALTER NATE 1

_X~ECIIQ~ ~~ ~24

ALTERNATE 1

_X~ECIIQ~ 65 ~lZ

ALTERNATE 1

_X~ECIIQ~ ~6 1~14

ALTERNATE 1

_X~ECIIQ~ 6Z 1~33

ALTERNATE 1

TR20 XEQ 11-14- 86 15 :57
REV PC 09/83( .2)

SlJ~1MARY TABLE :.:: - DISCHARGE (CFS) AT X::H:T IONS AND ::;TRUCTlJRES FOR ALL STORMS AND ALTERNATE::;

X~3ECTI ON /

::;TRlJCTURE
10

•

i'

(

•

c·

c

t .

( ." )

c: ' )



..)

)

, .
" "'

'. 'J

~~.

"J

•

•

SUMMARY
PAGE 26

••

JOB

•••••••

4,57 .47

62 .1 6

90 .81

:31 . .54

16 '3 . 21

:'::1) 1 . 14

625 .56

464 . E,4

182 .SE:

25:3. 29

639.05:3

151 .7E:

1:317 .82

1745 .51

STORM NUMBERS .
1

CAVE CREEK - ADMS HYDROLOGY
WITH PROPOSED II1PROVEt1ENTS

•

DRAINAGE
AREA

(SQ MI )

••

_XSECIIQ~ ~Q ~2J

ALTERNATE 1

_XSECIIQ~ ~l ~lJ

ALTERNATE 1

_XSECIIQ~ ~5 J~11

ALTERNATE 1

_XSE[IIQ~ 86 ~Q6

ALTERNATE 1

_XSECIIQ~ ~l ~SQ

ALTERNATE 1

XSECTION/
STRUCTURE

ID

TR20 XEQ 11-14-86 15:57
REV PC 09/83( .2 )

•

t. "

•

( .

(

( .'

c

('

( \



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

TR20 XEQ 11-14- 86 15 :57
REV PC O'3/ :?,:3( . 2)

•

SUMMARY
PAGE 27

••

JOB

•••••••

67 . 37

6E. . 2:=:

112 .17

108 . 28

108 .52

132 .85

186.62

2.'0.1 . 35

1866 . 17

1236 . 35

1362 . 2.5

1108 . ,54

4641 . 67

42S::: . 59

STORM ·NUMBERS .
1

CAVE CREEI< - ADMS HYDROLOGY
WITH PROPOSED IMPROVEMENTS

•

DRAINAGE
AREA

(S(~ 111 )

••

_XSECIIQ~__lQ~ Q~

ALTERNATE 1

_XSECI ION__IQZ 9~Al

ALTERNATE 1

_X~ECIIQ~__l Q3 ~Q8

ALTERNATE 1

_XSECIIQ~__l Q4 ~_14

ALTERNATE 1

_ XSECIIQ~__lQ5 A~5Q

ALTERNATE 1

_XSECIIQ~ ~~ 2S
ALTERNATE 1

_XSECIIQ~__lQQ Q8
ALTERNATE 1

_XSECIIQ~__l Ql ~Q5

ALTERNATE 1

_ XSECIIQ~__l Q2 11
ALT ERNATE 1

_XSECIIQ~ 9Z 1~9~

ALTERNATE 1

_ XSECIIQ~ ~8 2_Q~

ALTERNATE 1

_XSECIIQ~ 99 Z~lS

ALTERNATE 1

_XSECIIQ~ ~4 1~

ALTERNATE 1

_XSECIIQ~ ~S ~lJ

ALTERNATE 1

XSECTIONI
=:;TRUCTURE

ID

•

(

I''.

(

(

c'

{

c:

c



•

t:UMMARY
PAGE 28

••

JOB

•••••••

86 . 1:3

115 .3:3

3:::: :::: . 15

22 1 .79

35'3.5:3

42'3 . 70

497 . 17

759.5 . 18

7666 .59

5365 .28

5433 .58

6957 . 17

4814 .76

STORt1 NI}MBERS .
1

CAVE CREEK - ADMS HYDROLOGY
WITH PROPOSED IMPROVEI"lENTS

•

DRAINAGE
AREA

(SQ m )

••

_X~ECIION__122 ~~S

ALTERNATE 1

_XSECII0~__123 ~21

ALTERNATE 1

_X~ECII0~__121 ~2S

ALTERNATE 1

_X~ECIIQ~__11~ 14~ZS

ALTERNATE 1

_XSECII0~__11~ ~23

ALTERNATE 1

_X~ECIIQ~__11Q ~~~~

ALTERNATE 1

_XSECIIO~__111 1Q~Q6

ALTERNATE 1

_X~ECIIQ~__lQ~ ~~SZ

ALTERNATE 1

_XSECIIO~__lQ~ ~Q6

ALTERNATE 1

SUI"lMARY TABLE 3 - DISCHARGE (CFt:) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

TR20 XEQ 11-14-86 15 :57
REV PC 09/83( .2)

XSECT ION/
STRUCTURE

ID

•

, .
\

c·

c:

•

( .

( .

C-'.



<. . )

')

:)

)

.'J

<)

•

.::)

•

SUMMARY
PAGE 2 9

••

JOB

••••••

:38.26

•

72 .19

46 .93

50 .71

1:37 .50

11:::: .44

19:3 .6'3

'309. 47

864. :::0

164 .16

:3:3'3 . 7 8

:35 9 .7 8

373 .04

2411 .70

STORM NUMBERS .
1

CAVE CREEI( - ADMS HYDROLOGY
WITH PROPOSED I ~lPROVEt'lENTS

•

DRAINAGE
AREA

(:3 (~ HI)

••

_XSECIIQ~__136 ~QZ

ALTERNATE 1

_XSECIIQ~__13Z ~Q8

ALTERNATE 1

_XSECIIQ~__134 1~1~

ALTERNATE 1

_X~ECIIQ~__135 ~Q4

ALTERNATE 1

_X~ECIIQ~__12Z ~~J

ALTERNATE 1

_XSECIIQ~__128 ~Q4

ALTERNATE 1

_X~ECII0~__129 ~14

ALTERNATE 1

_XSECIIQ~__13Q ~Q3

AL TERNATE 1

_XSECIIO~__l Jl ~~~

ALTERNATE 1

_XSECIIQ~__132 ~22

ALTERNATE 1

_XSECIIQ~__124 4_~Z

ALTERNATE 1

_X~ECIIQ~__125 ~12

ALTERNATE 1

~;UMMARY TABLE:;: - DISCHARGE (CFS) AT XSE CT IONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

X~3ECTION/

STRUCTURE
ID

TR20 XEQ 11-14-86 15 :57
REV PC 0 9 / 8 3( . 2 )

•

(

(

l

•

c·

(.

( -,

c·

c

(



SUMMARY TABL E 3 - DISCHARGE (CFS) AT XSECT IONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

•

::;UMMARY
PAGE :30

•

JOB

•••••••

113 . :39

2.54 . 2:3

51 3 .57

:~:84 . 32

1280 .48

2585 . 49

STORM NUMBERS .
1

CAVE CREEK - ADMS HYDROLOGY
WITH PROPOSED IMPROVEt'IENTS

•

DRAI NAGE
AREA

(SQ MI)

••

_X~ECIIQ~__144 ~lJ

ALTERNATE 1

_X~ECIIQ~__141 ~1~

ALT ERNATE 1

_X~E[IIQ~__1~8 ~2Z

ALTERNATE 1

_ X~ECIIQ~__l~~ ~~Q~

ALTERNATE 1

TR20 XEQ 11-14-86 15: 57
REV PC 09/83( .2 )

X::;ECTIONI
:::TRUCTURE

ID

•

(

•

c

(

( :

(

I ·· .', .


