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< \ EVANS, KUHN & ASSOCIATES, INC.

CONSULTING ENGINEERS

727 East Bethany Home Road, Suite D-225
Phoenix, Arizona 85014

(602) 241-0782

FAX NUMBER (602) 248-9158

March 9, 1992

Ms. Nona Baheshone

Salt River Pima-Maricopa Indian Community
10005 East Osborn Road

Scottsdale, Arizona 85256

Re: Master Drainage Plan - Northwest Area
Final Report
EKA #3182.1

Dear Ms. Baheshone:

Transmitted herewith for your review and comment are five (5) copies of
the Master Drainage Plan.

The guidelines contained in this document will enable the Community to
implement and control drainage improvements in the Northwest Area.
This document is intended to be a "living document" and should be
updated as improvements take place.

It has been a pleasure preparing this document for use by the
community. If you have any questions regarding the results of this
study, please do not hesitate to call.

Very truly yours,

EVANS, KUHN & ASSOCIATES, INC.

%wﬁfm

Bruce J. Jfriedhoff, P.E.
Project Manager
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INTRODUCTION

The Salt River Pima-Maricopa Indian Community is located in
the eastern part of Maricopa County, Arizona, in a rural
community setting. The Community is bounded by the City of
Scottsdale on the west and the City of Scottsdale, Fountain
Hills, and the Fort McDowell Indian Reservation on the
north. The Cities of Tempe and Mesa bound the south side of
the Community. :

The Master Drainage Plan discussed herein is located on
11,800 acres in the northwest corner of the Community north
of the Arizona Canal, east of Pima Road, south of the north
boundary, and west of Gilbert Road. The current land use in
the master plan area consists of approximately 3,600 acres
of farming, 8,040 acres of natural desert, and 160 acres of
commercial development. !

Proposed development in the Master Plan Area will be
changing the current land use and drainage patterns in the
northwest area during the next 5 to 10 years. Proposed
development includes:

. Construction of the Pima Freeway east of Pima Road.

° Construction of 4,000 acres of new farms and irrigation
systems authorized by the Water Rights Settlement Act of
1988.

. Commercial development of the remaining areas along the
west and north boundaries of the Master Plan area.

This Master Drainage Plan has been prepared following the
Community’s General Development Plan in providing efficient
and orderly development guidelines for the northwest area
with respect to drainage.

The purpose of this plan is to establish the basic drainage
considerations, guidelines, and requirements to be followed
during development in the northwest area. This plan was
prepared with the following goals in mind:

e Preserve natural and existing drainage patterns.

® Reduce flooding risk.

L Decrease the amount of storm water runoff leaving the
Community. -

e Provide for erosion protection.

o Minimize maintenance costs for drainage facilities.
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° Maximize the use of land.

® Minimize aesthetic impacts to existing landscape and
future development.

e Land owners have the right to protect their property
from flooding provided that the physical improvements
such as diversion, detention, or channelization
facilities do not injure others or deny other land
owners of the same right.

® Protect and improve the gquality of storm water leaving
the Community in accordance with Section 402 of the
Clean Water Act.

° Provide for dedicated drainage easement right-of-way to
prevent the blockage, obstruction, or diversion of storm
water runoffs. -

The Master Drainage Plan consists of this report and a
Master Drainage Plan Map, located at the end of this
section, which incorporates the results of a detailed
hydrologic analysis and alternative plan evaluation for
major drainage ways for the 100-year storm event. Specific
facility improvements are described with construction cost
estimates, right-of-way and phasing requirements. This plan
addresses major improvements only. Minor improvements
required for storm events other than the 100-year storm,
such as street drainage, storm drains, property line swales
and culvert crossings of roadways, are beyond the scope of
this plan.
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the watershed. Curve numbers are used to model
infiltration/runoff characteristics of particular soil
types. Soils with higher curve numbers have a higher
runoff potential. The table below shows the types of
soils found in the drainage basin and their
corresponding curve numbers. A map showing the
delineation of these soil groups is located in the
appendix of this report.

S80IL CONSERVATION BS8ERVICE CURVE NUMBERS

Hydrologic
Soil Group

Desert
Agricultural

III. HYDROLOGY

A. HYDROLOGIC MODEL (HEC-1)

The U.S. Army Corp of Engineers Flood Hydrograph Package
(HEC-1) was used to develop a computerized distributed
flow simulation of rainfall and runoff within the study
area. The basin is modeled by inputting numerical
parameters describing the physical features of the
watershed. Once a basic model describing the existing
conditions is completed, it can be altered to simulate
the effect of alternative drainage improvements.

B. BASE MODEL

The HEC-1 model from the Final Hydrology Report Outer
Loop Highway Camelback Walk Channel to the Arizona Canal
(Pima Freeway) was used as a base model for this study.
This model was used to simulate the existing conditions
in the watershed and was then modified to determine the
design flows specified in the Master Drainage Plan and
alternatives.

C. RAINFALL

The model prepared for the Pima Freeway by the Arizona
Department of Transportation (ADOT) was generated using
precipitation values for the 100-year 12-hour storm.
These are the expected values for a storm with a
duration of 12 hours which has the probability of
occurring once every 100 years. These same rainfall
depths, shown in the table below, were used in the
Master Drainage Plan modifications to the original
model. Using the 12-hour storm gives results which are
consistent with other hydrologic studies done in the
same area by the U.S. Army Corps of Engineers and the
Flood Control District of Maricopa County.




Rainfall Distribution
Precipitation Values (inches) for 100-Year 12-Hour Storm

5-min 15-min 1-hr 2=-hr 3-hr 6-hr 12-hr

KINEMATIC WAVE ROUTING

All of the alternative models were developed using the
Kinematic Wave distributed flow method of stream
routing. This method allows direct runoff to be routed
either as overland sheet flow or as stream flow. This
method 1is particularly applicable to the study area
because large portions of the basin are relatively wide
and flat, with few well defined stream channels. The
input data required for Kinematic Wave routing includes
overland flow lengths, slopes and roughness
coefficients, as well as channel lengths, slopes and
roughness coefficients. Channel shapes and dimensions
are also included as input data. Lengths and slopes
were determined using 7.5 minute quadrangle maps and
aerial photographs. Roughness coefficients were chosen
in conformance with those used in the base model. All
natural and proposed channels in the watershed were
modeled as being trapezoidally shaped. Dimensioning of
the natural channels was based on the ADOT model and
then field verified. Preliminary sizing of proposed
channels was based on maintaining a constant depth
throughout the channel and varying the bottom width. A
side slope of 4 foot horizontal to 1 foot vertical was
used for proposed channels. Pipe diameters and channel
sizes specified in these preliminary models were used to
simulate the flow condition only and are not intended as
final design sizes. Input data summaries and HEC-1
input/output data is located in the appendix of this
report.

SUB-BASIN DELINEATION

It was necessary to divide the drainage basin into
homogeneous sub-basins in order to simulate the runoff
response to rainfall. All sub-basins from the developed
portion of the watershed within the City of Scottsdale,
from between 96th Street and the proposed alignment of
the Pima Freeway, and from the agricultural portion of
the Community were taken, without modification, from the
Pima Freeway model. The remainder of the watershed was
subdivided into smaller areas on the basis of similar
hydrologic properties. Area-weighted average values for
overland slopes and roughnesses, channel slopes and
roughnesses, and curve numbers were then assigned to
each of these sub-basins.




MASTER DRAINAGE PLAN

The Master Drainage Plan shown in Section 1 of this
report shows the proposed flow pattern. There are two
major components to this plan. “The first component is
the construction of an east-west drainage channel along
Mockingbird Lane approximately 2,600 feet south of the
north boundary. This channel would intercept storm
runoff and divert it around the existing and proposed
agricultural areas of the Community. It would extend
from the eastern boundary of the drainage basin to a

‘point approximately 2,600 feet east of Alma School Road

(108th Street) where it would discharge into an existing
wide and shallow sheet flow area. The area between 96th
Street and Alma School Road would remain in its natural
state, exhibiting shallow, undefined sheet flow.

The other major component of this plan is the
installation of a storm drain in 96th Street. This
storm drain would intercept all remaining runoff from
east of 96th Street, thereby protecting the Pima Freeway
and the land area between. This runoff would be
conveyed south to a point just north of the Arizona

‘Canal where it would enter a channel parallel to the
‘canal to be conveyed off-site to the Indian Bend Wash
. floodway. HEC-1 hydrologic calculations and maps used

to develop the Master Plan are located in the appendix.
Design flows for the 100-year 12-hour storm generated by
the HEC-1 model are shown on the Master Plan in
Section 1 of this report.

COMPARISON OF FLOWS

The flow results for the Master Drainage Plan were found
to compare favorably with those of previous studies. A
similar study of the area conducted by the U.S. Army
Corp of Engineers (C.0.E.) in 1980 utilized a different
methodology and estimated .a peak discharge of 8,000
cubic feet per second (cfs) at the intersection of Pima
Road and the Arizona Canal. ADOT has adopted this 8,000
cfs design flow and applied it to the design of the Pima
Freeway outfall channel between Pima Road and the

_freeway. A study by /Simons, Li & Associates (SLA) in

1989 estimated a. peak discharge' of 9,326 cfs for the
100=year 24-hour storm and was used in the original
Concept Study prepared by DeLeuw, Cather & Company
(DCCO) for ADOT in September, 1989. After coordination
with affected agencies and the Community, .an updated
study was prepared for DCCO to incorporate the proposed
drainage improvements along 96th Street and comments
received by reviewing agencies. This updated study
estimated a peak discharge of 8,000 cfs for a 100-year
12-hour storm. The Master Drainage Plan uses a peak |
flow of 8,083 cfs.




IV.

PROPOSED IMPROVEMENTS

A.

GENERAL

A variety of Master Plan alternatives was developed to
meet the needs of the Community and are summarized in
Section VII of this report. Analysis and evaluation of
these alternatives by Community representatives resulted
in the selection of the following phased improvements to
be constructed at appropriate times in the future:

® 96th Street Storm Drain from the Arizona Canal to
the North Boundary.

Arizona Canal Outfall Channel from Pima Road to 96th
Street.

Mockingbird Lane Diversion Channel from 108th
Street to Stapley Drive.

] Natural Drainage Ways.
° Oon-Site Detention/Retention Facilities.

96TH STREET STORM DRAIN FROM THE ARIZONA CANAL TO THE
NORTH BOUNDARY

The 96th Street Storm Drain will be constructed to meet
both the initial needs of the Pima Freeway and the
future needs for major street improvements of 96th
Street.: The 96th Street Storm Drain will intercept flow
that would normally flow to the Pima Freeway thereby

allowing a smaller channel to be used along the freeway.

In the future, when the area is developed and 96th
Street is improved to a major arterial roadway the storm
drain will provide street drainage and flood protection
to adjoining parcels.

In the initial phase, an earth channel will intercept
and convey a flow of 398 cfs from the North Boundary to
Via de Ventura. The diversion channel will be 40 feet
wide with an average depth of 3.5 feet and a ‘bottom
width of 10 feet. An earth diversion channel and
underground conduit will convey a flow of 1969 cfs from
Via de Ventura to the Arizona Canal Outfall Channel.
The diversion channel will be 50 feet wide with an
average -depth of 4.5 feet and a bottom width of 10 feet.
The underground conduit is an average 12-foot square box
culvert. The diversion channel will be located on the
east side of 96th Street near the right-of-way line.
The box conduit would be located near the center of 96th
Street. Flows will then drain:into the Arizona Canal
Outfall Channel located north of the Arizona Canal
right-of-way and to ‘Indian Bend Wash Floodway. A 40
foot unpaved road will be located on the west side of
96th Street approximately 1 foot above existing ground
and design water surface elevation. See Section A-A on
the Master Drainage Plan Map for a typical section.

-] -




In a future phase, major street -improvements to 96th
Street would consist of replacing the diversion channel
with a smaller 25 foot channel on the east side of 96th
Street and drainage inlets in the street curb. Connector
pipes will be extended and the existing inlets relocated
to the new diversion channel location. A smaller storm
drain would be extended to the North Boundary to
intercept street drainage to provide for one 12 foot
dry lane in both directions for the 2-year storm runoff.
See Section A-A on the Master Drainage Plan map for a
typical section.

ARIZONA CANAL OUTFALL CHANNEL FROM PIMA ROAD TO 96TH
S8TREET

Improvements along the north side of the Arizona Canal
will be completed in two segments for the purpose of
reclaiming the existing floodplain for land development.
Improvements will be designed to function with the
Arizona Canal to convey stormwater runoff under Pima
Road to the Indian Bend Wash floodway channel. Finished
improvements must not raise the existing water surface
elevation in the canal during flood stage. The outfall
channel between Pima Road and the Pima Freeway will be
constructed by the Arizona Department of Transportation
as a major outfall for the freeway’s drainage facilities
and for runoff upstream of the Arizona Canal. The
channel will be concrete lined with a top width of 150
feet, a bottom width of 100 feet, and an average depth

«of 10 feet. Finished improvements will reclaim

approximately 50 acres of @existing floodplain.
Improvements will require a 220 foot drainage easement
which has already been acquired as part of the Pima
Freeway Right-of-Way.

The second segment of the Arizona Canal Outfall Channel
between the: Pima Freeway and 96th Street will be
constructed by the Salt River Pima-Maricopa Indian
Community as 'a major drainage outfall for the 96th
Street Storm Drain. The ;initial channel will be
concrete lined with ,a top width of 100 feet, a: bottom
width of 30 feet, an average depth of 7 feet, and a, 28
foot service road. Future improvements will provide for
development of approximately 56 acres of existing
floodplain. The configuration and location of future
improvements will be determined by the owner and the
Community at the time of development. Options could
include parking lots, green belt channels, floodwalls,
levees, and earth fill. It is estimated that a minimum
200 foot drainage easement would be required for a
permanent floodway in this reach. See Section B-B on
the Master Drainage Plan Map for a typical section.




The segment between 96th Street and Alma School Road
would be constructed some time in the future by
landowners. The location and type of improvement would
be determined by the owner and the Community at the time
of development for the design flow shown on the Master
Drainage Plan. Options would be similar to those
considered for the segment between the Pima Freeway and
96th Street and may require a minimum 200 foot drainage
easement.

MOCKINGBIRD LANE DIVERSION CHANNEL FROM 108TH BTREET TO
S8TAPLEY DRIVE

Proposed improvements to Mockingbird Lane consist of an
earth channel and levee which will divert and convey the
design flows shown on the Master Drainage Plan west to
an existing wash near 108th Street and then to Alma
School Road. This will provide flood protection for the
new subjugated land area south of Mockingbird Lane.
Improvements would be constructed by the Salt River
Pima-Maricopa Indian Community as part of the subjugated
land area development for new farms and irrigation
facilities. The channel would vary in width with a
maximum initial width of 117 feet and would be earth
lined. See Section C-C on the Master Drainage Plan Map.

It is anticipated that future commercial development
will occur in the corridor along the north boundary of
the Community and that flows from the north will be
conveyed through those developments in dedicated
drainage easements to the Mockingbird Lane Diversion
Channel. Roadway crossings of these drainage ways will
require bridge or culvert crossings to convey the design
flows shown on the Master Drainage Plan under the
roadway.

NATURAL DRAINAGE WAYS

Natural drainage ways exhibiting wide shallow sheet flow
characteristics have been shown on the Master Drainage
Plan with the required design flows. Future development
in these areas will require drainage improvements in
dedicated drainage easements to permit the flow of
runoff through the development to the Arizona Canal
Outfall Channel. The type of drainage improvement and
configuration would be determined at the time of
development and should be designed and constructed in a
way which will not adversely impact surrounding land
owners. Proposed water surface elevations could be
raised no more than one (1) foot above the existing
water surface elevation providing that there are no
adverse impacts. Also, improvements within this area
should not result in increased flows to either the 96th
Street Storm Drain or the Alma School Road Diversion
Channel. See Section D-D on the Master Drainage Plan
Map.




DETENTION/RETENTION

Flows from areas not within existing or proposed
rights-of-way can be eliminated or reduced by
construction of on-site retention facilities. Benefits
to the Community are:

° Reduced stormwater runoff
] Reduced flooding
Reduced storm drain sizes
Reduced impacts to adjoining landowners
Reduced maintenance costs for drainage facilities

Containment and treatment of point source
pollutants (NPDES)

o Groundwater recharge

On-site retention basins should be required for all
non-residential developments to retain runoff from the
100-year 12-hour storm (3.86 inches). The retention
volume should be drained within 36 hours by controlled
bleed-off to a storm drain system or by underground
injection by approved dry wells. Dry wells should be
installed in conformance with "Construction and Location
Criteria," and Article 8, Drywells, Sections 49-331 to
49-336, Arizona Revised Statutes.

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)
PERMIT

The Salt River Pima-Maricopa Indian Community is subject
to the Clean Water Act, Section 402 (p) which establishes
water quality standards for stormwater runoff. The
Clean Water Act prohibits the discharge of any pollutant
to waters of the United States from a point source
unless the discharge was authorized by a National
Pollutant Discharge Elimination System (NPDES) permit.
NPDES permits specify monitoring, reporting and control
requirements, including allowable levels of pollutants
in discharges.

It is recognized that rainfall picks up a multitude of
pollutants from falling on and draining off streets and
parking lots, construction and industrial sites, mining,
logging and agricultural areas. The pollutants are
dissolved into and are carried off by the rainfall as it
drains from these surfaces and areas. The runoff
eventually ends up in surface water bodies such as
creeks, rivers, estuaries, bays, and oceans. Runoff can
also end up in groundwater supplies.




NPDES permits are required for stormwater discharges
associated with industrial activity including gas
stations, feed 1lots, and construction activity.
Additionally, permits will also be required for
containment and treatment of stormwater runoff
associated with industrial activity prior to injection
below ground.

RIGHT-OF-WAY

The Community is in the process of acquiring 110 feet of
right-of-way for 96th Street. At this time there is no
existing right-of-way for the Arizona Canal Outfall
Channel or the Mockingbird Lane Diversion Channel. It
will be necessary for the Community to acquire drainage
easements prior to constructing facilities in these
areas. The following is a summary of the right-of-way
necessary for initial and future facility improvements.

SALT RIVER PIMA-MARICOPA INDIAN COMMUNITY
MASTER DRAINAGE PLAN
Right-0f-Way Calculations

Arizona Canal Outfall Channel

Initial Future
Length tt 3,258 3,258
Width ft 100 200
Area sq ft 325,800 651,600
Area acres 7.48 14.96

96th Street Storm Drain

Length ft 9,004
Width £t 80
Area sq ft 720,320
Area acres 16.54

Mockingbird Lane Diversion Channel

Length ft 20,011 20,011
Width ft 54 111
Area sq ft 1,089,000 2,221,560
Area acres 25.00 51.00

Total Right-Of-Way acres 49.02 70.09

Drainage easements will also be required for natural
drainage ways delineated on the Master Drainage Plan.
The alignment and width of these easements should be
determined at the time of development.

FINISHED FLOOR ELEVATIONS

Building structure improvements in the Master Plan area
are required to have the lowest finished floor elevation
a minimum of one (1) foot above the adjacent water
surface elevation caused by the 100-year storm. This
includes both channels and retention basins. The lowest
finished floor elevation may be below the 100-year water
surface where approved flood-proofing is provided.

-11-
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EROSION

Earth channels are particularly susceptible to erosion
and may require a substantial amount of maintenance and
repair if not properly sized. The USDOT Training Design
Manual, "Highways in the River Environment", 1975,
explains the causes of erosion and ways of predicting
erosion. Stream power is a means by which the erosion
potential of an earth channel can be estimated as a
function of the water velocity, density, depth, and
channel slope and is given by the following equation:

Stream Power = tV = YRSV (ft-1b/sec/ft?)
Where,

Boundary Shear Stress = YRS (psf)
Density of Water = 62.4 lbs/ft?
Hydraulic Radius (ft)

Energy Slope (ft/ft)

Velocity of Flow(fps)

wwnnn

The potential for erosion increases with increasing
stream power. A review of USDOT’s criteria indicated
that earth channel erosion could be minimized by setting
an upper limit for stream power of 10 foot-pounds per
second per square foot. Stabilized channels should be
used above this value. Where earth channels are used
they should be sized shallow and wide so that the
computed stream power is less than 10.

CONSTRUCTION COSTS

This section summarizes the probable construction cost for
the major drainage facilities shown on the Master Drainage
Plan. Calculations are located in the appendix of this
report. Costs for the development of major drainage ways
and for on-site retention are dependent on the type of
development and can only be determined at the time of
development. Typical unit costs have been included here for
planning information only.

Unit costs of construction were developed by consulting
various agencies, suppliers and contractors. Agencies
consulted include the Salt River Pima-Maricopa Indian
Community, Arizona Department of Transportation, Maricopa
County Flood Control District and the City of Phoenix.
Suppliers included Ameron, Hydro Conduit, Contech, Salt
River Sand and Rock, Gifford-Hill -and KIP Inc. Contractors
included Pulice Construction, Wheeler Construction, Phoenix
Gunite and JWJ Contractors. Material costs were provided on
an in-place basis and a wide variety of costs for the same
cost item were often encountered. Where possible, costs for
similar construction quantities were used as the preferred
unit cost. When this was not possible, costs were compared
and a most reasonable average value was utilized. Unit
costs are always subject to current material and labor
availabilities and may vary substantially, up or down, from
the unit costs used in this study.
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96th Street Initial Storm Drain $4,630,000

Arizona Canal Initial Outfall Channel
From Pima Road to Pima Freeway ADOT

Arizona Canal Initial Outfall Channel
From Pima Freeway to 96th Street 700,000

Mockingbird Lane Initial
Diversion Channel 260,000

Natural Drainage Ways (Per Acre) ' 4,000

On-Site Detention/Retention (Per Acre) 1,000

VI. PHASING

A.

GENERAL

This section on phasing describes the relationship
between the major elements of the Master Drainage Plan
and the considerations concerning the appropriate timing
of construction. The objective of phasing is to provide
for the desired operational characteristics of the
drainage system and distinguish between facilities to be
constructed initially from those that can be constructed
in the future. Both the Pima Freeway construction and
the new subjugated land area development play a dominant
role in the phasing of the Master Drainage Plan
improvements. Freeway construction will be completed
between 1995 and 2000. The subjugated land development
will be completed between 1993 and 1995. Development of
natural drainage ways and on-site retention will be done
at the time of development.

96TH STREET STORM DRAIN

The 96th Street Storm Drain could be completed in two
phases. ' The initial phase would construct the storm
drain and an earth diversion channel and should be
completed before grading and paving of the Pima Freeway
north of the Arizona Canal. A future phase would occur
when 96th Street Road improvements would replace the
earth diversion channel with a paved street.

ARIZONA CANAL OUTFALL CHANNEL FROM PIMA ROAD TO THE PIMA
FREEWAY

The outfall channel from Pima Road and the Pima Freeway
will be constructed by ADOT with the construction of the
grading improvements for the freeway north of the
Arizona Canal. It would be possible and desirable, but
not necessary, to construct this facility prior to
freeway construction and with the construction of the
96th Street Storm Drain.
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ARIZONA CANAL OUTFALL CHANNEL FROM PIMA FREEWAY TO 96TH
8TREET

The outfall channel from the Pima Freeway to 96th Street
can be constructed in two phases. ‘ The initial phase
would consist of a low flow channel which would be
constructed at the same time or after construction of
the outfall channel-by ADOT from Pima Road to the Pima
Freeway. It would also be possible, but not desirable,
to construct the channel before the freeway channel.
Constructing the channel before the ADOT channel would
result in additional maintenance costs to remove
sediment trapped in the depressed channel (temporary
retention basin). A future phase would construct a
levee and overflow channel north of the low flow channel
to permit reclamation of the existing floodplain. The
future phase could be completed at the same time the low
flow channel is constructed or after, but not before.

MOCKINGBIRD LANE DIVERSION CHANNEL

The initial Mockingbird Lane Diversion Channel should be
constructed at the same time that the new subjugated
land area is developed. Improvements could be made
before, but are not necessary, and would have little
benefit. Future improvements should be done at the time
of property development.

VII. ALTERNATIVES

A.

GENERAL

The Community was presented with three drainage Plan
Alternatives A, B and C on March 12, 1991.
Modifications were made and a gross array of
alternatives developed for conveying stormwater flows
through the Master Plan Area to the Arizona Canal. Plan
A, which is essentially the same plan that was developed
for use in the Pima Freeway right-of-way negotiation
process, was selected as the preferred alternative in
meeting Master Plan goals and is documented in Volumes
1 and 2, Preliminary Study, April 25, 1991. The
conveyance mechanisms investigated included reinforced
concrete pipes (RCP), concrete cast-in-place pipes
(CIPP), corrugated metal pipes (CMP), reinforced
concrete box culverts (RCBC), concrete lined channels,
earth 1lined channels, so0il cement 1lined channels,
asphalt concrete parking lots and reclaimed farmlands.
Drainage schemes included a combination of low flow
channels, overflow channels, and below ground conduits.

A review of the gross array of alternatives with the
Community indicated that a number of elements were
common to more than one plan. For example, with all
plans a storm drain system in 96th Street will extend
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from the Arizona Canal to the north boundary. Maximum
flows to be conveyed in the 96th Street storm drain
system varied, depending on the overall drainage scheme.
Therefore, the 96th Street storm drain system was
analyzed to convey a variety of flows using Plans A, B
and C. Other basic drainage elements included the
Arizona Canal, Alma School Road, Mockingbird Lane,
Doubletree Road (north boundary) and Via De Ventura.
See Exhibits 4, 5 and 6 Volume 1 Preliminary Study,
April 25, 1991 for the basic elements used in Plans A,
B, and C.

Each basic drainage element was sized for the design
flow considering the effects of erosion and channel
friction losses. Unit construction costs and right-of-
way costs were developed and used to compute the
probable project cost of each element. Drainage element
computations are contained in Volume 2, Preliminary
Study, April 25, 1991. Construction costs, right-of-way
costs and total project costs for each plan element are
summarized in Tables 7.2, 7.3 and 7.4 of Volume 1.

Alternatives B and C were not selected for the reason
that the Community does not have the financial resources
necessary to fund these alternative plans. Alternative
A is within the Community’s funding capability.

CONCLUSION

Proposed development during the next 5 to 10 years will be
changing the current land use and drainage patterns in the
northwest area. Following the requirements and implementing
the improvements described in this plan will provide for the
orderly and efficient development of drainage protection for
all properties in the northwest area for the 100-year storm.
The Master Drainage Plan is intended to be a working
document and should be updated as new data becomes available
and improvements are made in the master plan and drainage
areas.
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TABLE 1.

BASIN AREA DATA USED FOR INPUT YO HEC-1 HYDROLOGY MODEL (BA,LS)

NO BY  BASIN
AREA

(SQ MI)

0.0265
0.0517
0.0166
0.076
0.0732
0.1004
0.0115
0.0875
0.132
0.148
0.0387
0.181
0.3329
0.1019
0.31
0.221
0.023
0.148
0.1535
0.0488
0.449
0.3343
2.0022
2.8854
0.3121
0.4577
0.2497
0.092
0.0488
0.093
0.093
0.1
0.072
0.122
0.3616
0.098
0.118
0.04
0.2568
0.3615
0.47
1.08
0.0315
0.0303
0.032
0.0308
0.0308
0.032
0.0303

CN

X
IMPERV.

BASIN
AREA
(SQ MI)

NO BY

0.0315
0.0306
0.0303

0.032
0.0308
0.0308

0.032
0.0303
0.0239

0.008
0.0315
0.0303

0.032
0.0308
0.0308

0.032
0.0303
0.0315
0.0315
0.0303

0.032
0.0308
0.0308

0.032
0.0303
0.0315

0.063
0.0606
0.0639
0.0616
0.2505
0.2542
0.1107
0.0245
0.0921
0.0903
0.0903
0.0759
0.0759
0.0922
0.0922

0.094

0.093
0.0913
0.0913
0.0787
0.0493
0.0359
0.0903

CN

%
IMPERV.

BY BASIN
AREA
(sa MI)

0.0903
0.0921
0.1156
0.1134
0.1134
0.0315
0.1392

0.117
0.1847
0.0546
0.0657
0.0975
0.1214
0.1445
0.1959
0.0655
0.0717
0.1143
0.0822
0.0407
0.5043
0.3279
0.0108
0.0025
0.0066
0.0027
0.0151
0.0124
0.0032
0.0158
0.0149
0.0317
0.0253
0.0263
0.0427
0.0256
0.0234
0.0133
0.0659
0.0241
0.0321
0.0393
0.0416
0.0224

0.081
0.0419
0.0136
0.0739
0.0235

CN

I YNYYNY

x
IMPERV.

250 AZ
255 AZ
260 A2
270 AZ
280 AZ
290 AZ
300 Az
304 AZ
310 Az
320 AZ
330 Az
360 AZ
400 AZ
405 AZ
410 Az
415 AZ
420 AZ
425 AZ
545 AZ
1000 AZ
1010 AZ
1020 AZ
1030 AZ
1040 AZ
1050 AZ
1060 AZ
1070 Az
1080 AZ
1090 AZ
1159 Az
173 A2
1226 AZ
430A AZ
430C AZ
440A AZ
495A AZ
500A A2
5008 AZ
503A AZ
540A AZ
545A A2
5458 AZ
545C A2
5450 AZ
550A AZ
S60A AZ
5608 AZ
560C AZ

BY BASIN
AREA
(SQ MI)

0.0488
0.029
0.0448
0.0576
0.0599
0.0154
0.0319
0.0001
0.0286
0.0166
0.0179
0.0278
0.0994
0.0133
0.0337
0.0072
0.0787
0.0108
0.0321
0.0166
0.0387
0.0345
0.0308
0.0381
0.0009
0.0399
0.0393
0.0824
0.0528
0.0001
1E-05
1E-05
0.0759
0.0952
0.0696
0.026
0.0332
0.017
1€-05
0.068
0.0086
0.01
0.0113
0.0285
0.1578
0.0194
0.0224
0.0421

CN

77
7
77
w
7
[{4
[£4
”
L4
77
7
81
7
7
77
44
44
85
77
”
L4
4
L4
77
4
”
77
[£4

%
IMPERV.

36
36
36
45
85
92
n

41
92
92




TABLE 2. CHANNEL KINEMATIC WAVE INPUT DATA FOR HEC-1 HYDROLOGY MODEL(RK)

NO BY CHANNEL CHANNEL - CHANNEL CHANNEL DIAMETER  SIDE NO BY CHANNEL CHANNEL CHANNEL CHANNEL DIAMETER  SIDE
OR BOTTOM OR BOTTOM
LENGTH SLOPE ROUGHNESS SHAPE WIDOTH SLOPE LENGTH SLOPE * ROUGHNESS SHAPE WIDTH SLOPE
(FEET) (FT/FT) (FEET) z:1 (FEET)  (FT/FT) (FEET) z:1)

2,000 0.0175 0.045 TRAP 15 5.00 980 0.0029 0.045 TRAP 10  100.00

2,560 0.0175 0.045 TRAP 15 5.00 2,570 0.0028 0.045 TRAP 10 100.00

1,000 0.0124 0.045 TRAP 15 5.00 980 0.0029 0.045 TRAP 10 100.00

1,200 0.0067  0.035 TRAP 10 4.00 2,620 0.0028 0.045 TRAP 10 100.00

2,750 0.013 0.045 TRAP 15 5.00 980 0.0029 0.030 TRAP 20 10.00

3,300 0.018 0.045 TRAP 10 10.00 2,620 0.0028 0.024 TRAP 5 1.00

1,300 0.0154 0.035 TRAP 20 4.00 1,230 0.0029 0.030 TRAP 20 10.00

4,000 0.018 0.045 TRAP 10 10.00 2,570 0.0028 0.024 TRAP 5 1.00

500 0.02 0.045 TRAP 10 10.00 1,230  0.0029 0.045 TRAP 10 100.00

700 0.0014 0.035 TRAP 65 4.00 2,570 0.0028 0.024 TRAP 5 1.00

4,500 0.016 0.045 TRAP 10 5.00 1,230 0.0029 0.045 TRAP 10 100.00

5,500 0.015 0.045 TRAP 10 5.00 2,550 0.0028 0.024 TRAP 5 1.00

2,300 0.0065 0.035 TRAP 40 4.00 1,600 0.0029 0.045 TRAP 10 100.00

6,000 0.014 0.045 TRAP 10 5.00 2,940 0.0028 0.045 TRAP 10 100.00

2,000 0.013 0.045 TRAP 10 5.00 2,470 0.0028 0.045 TRAP 10 100.00

2,000 0.008 0.035 TRAP 50 ,4.00 3,900 0.0028 0.045 TRAP 10 100.00

6,750 0.015 0.045 TRAP 10 5.00 1,700 0.0028 0.045 TRAP 10  100.00

8,000 0.012 0.045 TRAP 10 5.00 2,400 0.0028  0.045 TRAP 10 100.00

3,500 0.01 0.045 TRAP 10 5.00 300 0.0029 0.045 TRAP 16 100.00

3,200 0.0078 0.035 TRAP 85 4.00 1,980 0.0028 0.045 TRAP 10 100.00

9,000 0.013 0.045 TRAP 10 5.00 2,470 0.0028 0.045 TRAP 10  100.00

9,250 0.013 0.045 TRAP 10 5.00 2,940 0.0028 0.045 TRAP 10  100.00

1,000 0.013 0.045 TRAP 12 5.00 4,200 0.0028 0.045 TRAP 10  100.00

800 0.0038 0.035 TRAP 140 4.00 1,250 0.0028 0.045 TRAP 10 100.00

9,500 0.013 0.045 TRAP 12 5.00 2,200 0.0028 0.045 TRAP 10 100.00

10,000 0.013 0.045 TRAP 12 5.00 530 0.0029 0.045 TRAP 10  100.00

2,000 0.0065 0.035 TRAP 115 4.00 2,770  0.0028 0.045 TRAP 10 100.00

3,000 0.008 0.045 TRAP 5 10.00 650 0.0029  0.045 TRAP 10 100.00

5,000 0.0077  0.045 TRAP 310 4.00 1,710 0.0028 0.045 TRAP 10 100.00

12,250 0.011 0.045 TRAP 12 5.00 1,900 0.0028 0.045 TRAP 10 100.00

160 5,000 0.0077 0.045 TRAP 310 4.00 500 0.0029 0.045 TRAP 10 100.00
3,200 0.0057 0.025 TRAP 45 0.50 8,500 0.0052 0.045 TRAP 5 - 10

4,500 0.0033 0.045 TRAP 1300 0.01 7,000 0.0038 0.045 TRAP 15 25

174 4,000 0.0057 0.045 TRAP 10 20.00 760 0.004 0.024 TRAP 10 50.00
175 5,000 0.003 0.065 TRAP 5 10.00 200 0.004 0.024 TRAP 10 50.00
180 12,500 0.0099 0.045 TRAP 10 20.00 240 0.004 0.024 TRAP 0 25.00
208 700  0.0029 0.030 TRAP 45 1.00 285 0.004 0.024 TRAP 10 25.00
18,000 0.0087 0.045 TRAP 10 20.00 240 0.004 0.024 TRAP 10 50.00

234 5,300 0.003 0.025 TRAP 45 0.50 1,000 0.004 0.035 TRAP 30 3.00
236 3,000 0.0007 0.018 TRAP 70 1.00 520 0.004 0.024 TRAP 10 25.00
240 5,000 0.0038 0.045 TRAP 15 25.00 - 1,020 0.004 0.035 TRAP 6 3.60
245 9,000 0.0078 0.045 TRAP 10 20.00 600 0.004 0.024 TRAP 10 25.00
250 5,500 0.0045 0.065 TRAP 10 20.00 640 0.004 0.024 TRAP 10 25.00
251 2,700 9.0007 0.035 TRAP 60 4.00 680 0.004 0.024 TRAP 10 25.00
253 2,700  0.0007 0.018 TRAP 70 1.00 250 0.004 0.018 TRAP 10 1.00
260 3,500 0.009 0.045 TRAP 5 10.00 1,280 0.004 0.024 TRAP 10 25.00
265 2,500 0.008 0.045 TRAP 5 10.00 800 0.004 0.024 TRAP 0 25.00
270 4,500 0.007 0.045 TRAP 5 10.00 720 0.004 0.024 TRAP 10 25.00
275 1,000 0.005 0.045 TRAP 10 10.00 520 0.004 0.024 TRAP 10 25.00
290 4,000 0.007  0.045 TRAP 5.00 0.004 0.025 TRAP 5 2.00

Table Continued




TABLE 2. CHANNEL KINEMATIC WAVE INPUT DATA FOR HEC-1 HYDROLOGY MODEL (RK)
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300 2,650 0.006 0.045 TRAP 5 5.00 135 A2 0.004
308 2,000 0.0048 0.055 TRAP 10 20.00 140 AZ 0.004
310 3,000 0.0048 0.035 TRAP 10 20.00 150 AZ 0.004
312 5,000 0.005 0.045 TRAP 15 5.00 151 AZ 0.004
315 9,000 0.0044 0.065 TRAP 10 10.00 155 Az 0.004
320 4,000 0.005 0.035 TRAP 5 7.00 156 AZ 0.004
328 4,000 0.005 0.045 TRAP 5 5.00 160 AZ 0.004
330 3,250 0.005 0.045 TRAP 5 5.00 161 AZ 0.004
340 2,500 0.0052 0.018 TRAP 10 1.50 165 AZ 0.004
348 4,500 0.0044 0.018 TRAP 10 1.50 180 AZ 0.004
350 7,000 0.006 0.045 TRAP 5 10.00 181 AZ 0.004
356 7,500 0.0044 0.012 DEEP 1" 185 AZ 0.004
360 8,500 0.0051 0.065 TRAP 20.00 186 AZ 0.004
376 3,400 0.0007 0.035 TRAP 4.00 188 AZ 0.004
378 3,400 0.0007 0.018 TRAP 1.00 190 AZ 0.004
390 7,000 0.006 0.045 TRAP 100.00 191 AZ 0.004
397 2,300 0.0007 0.035 TRAP 4.00 195 AZ 0.004
400 11,750 0.006 0.045 TRAP 5.00 200 AZ 0.004
1240 660  0.0029 0.024 TRAP 10.00 210 AZ 0.004
1250 660 0.0029 0.045 TRAP 100.00 211 AZ 0.004
1260 660  0.0029 0.045 TRAP 100.00 220 AZ 0.004
1270 660  0.0029 0.045 TRAP 100.00 220 A2 0.0044
1280 660  0.0029 0.045 TRAP 100.00 230 Az 0.004
1290 660  0.0029 0.045 TRAP 100.00 231 AZ 0.004
1300 660  0.0029 0.045 TRAP 100.00 233 Az 0.004
1310 660  0.0029 0.024 TRAP 10.00 235 AZ 0.004
1320 660  0.0029 0.024 TRAP 10.00 236 AZ 0.004
1330 660 0.0029 0.045 TRAP 100.00 240 AZ 0.004
1340 660 0.0029 0.045 TRAP 100.00 245 AZ 0.004
1350 660 0.0029 0.045 TRAP 100.00 246 AZ 0.0077
1360 660 0.0029 0.045 TRAP 100.00 248 AZ 0.004
1370 660 0.0029 0.045 TRAP 100.00 250 AZ 0.004
1380 660  0.0029 0.045 TRAP 100.00 255 AZ 0.004
1390 660  0.0029 0.045 TRAP 100.00 255 AZ 0.004
1391 300 0.0028 0.045 TRAP 100.00 260 AZ 0.004
1400 700 0.0029 0.024 TRAP 10.00 260 AZ 0.004
1410 660  0.0029 0.024 TRAP 10.00 270 A2 0.004
1420 660  0.0029 0.045 TRAP 100.00 280 AZ 0.004
1430 660 0.0029 0.045 TRAP 100.00 290 AZ 0.004
1440 660  0.0029 0.045 TRAP 100.00 291 AZ 0.004
1450 660  0.0029 0.045 TRAP 100.00 300 AZ 0.0059
1460 660 0.0029 0.045 TRAP 100.00 310 A2 0.004
1470 660  0.0029 0.045 TRAP 100.00 312 A2 0.004
1480 660 0.0029 0.024 TRAP 10.00 320 AZ 0.004
1490 660 0.0029 0.024 TRAP 10.00 330 AZ 0.004
1500 660  0.0029 0.045 TRAP 100.00 360 AZ 0.002
1510 660  0.0029 0.045 TRAP 100.00 400 AZ 0.0046
1520 660  0.0029 0.045 TRAP 100.00 405 AZ 0.005
1530 660 0.0029 0.045 TRAP 100.00 410 A2 0.0067
1540 660 0.0029 . 0.045 TRAP 100.00 415 AZ 0.01
1550 660 0.0029 0.045 TRAP 100.00 420 AZ 0.0058
1560 660 0.0029 0.024 TRAP 10.00 425 AZ 0.0083
1570 1,320 0.0029 0.024 TRAP 10.00 451 AZ 0.004
1571 1,330 0.0028 0.045 TRAP 100.00 545 AZ 0.003
1580 660  0.0029 0.045 TRAP 100.00 1000 A2 0.004
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TABLE 2. CHANNEL KINEMATIC WAVE INPUT DATA FOR HEC-1 HYDROLOGY MODEL (RK)

1581 1,280 0.0028 0.045 TRAP 10 100.00 1010 AZ 1,250 0.004
1590 1,320 0.0029 0.045 TRAP 10 100.00 1010 AZ 680 0.004
1591 1,360 0.0028 0.045 TRAP 10 100.00 1011 AZ 1,280 0.004
1600 1,320 0.0029 0.045 TRAP 10  100.00 1012 AZ 4,000 0.007
1610 5,250 0.0028 0.045 TRAP 10 100.00 1020 AZ 1,300 0.0054
1611 1,330  0.0029 0.024 TRAP 5 10.00 1030 Az 500 - 0.0041
1620 5,250 0.0028 0.045 TRAP 10 100.00 1030 Az 1,800 0.003
1621 1,350 0.0029 0.024 TRAP 5 10.00 1031 Az 400 0.0035
1630 2,900 0.0028 0.045 TRAP 10 100.00 1040 AZ 2,200 0.004
1640 2,100 0.0028 0.045 TRAP 10 -100.00 1041 AZ 1,820 0.004
1645 2,620 0.0035 0.045 10  100.00 1042 AZ 320 0.004
1650 2,570 0.0028 0.045 10  100.00 1050 Az 450 0.004
1660 2,570 0.0028 0.045 10 100.00 1050 AZ 200 0.004
1670 2,550 0.0028 0.045 10 100.00 1051 AZ 800 0.004
1680 2,550 0.0028 0.045 10 100.00 1060 AZ 2,400 0.0001
1681 830 0.0029 0.045 10  100.00 1070 Az 1,900 0.004
1690 2,570 0.0028 0.045 10 100.00 1070 Az 300 0.004
1691 980 - 0.0029 0.045 10  100.00 1080 Az 2,100 0,0057
1700 2,570 0.0028 0.045 10 100.00 1090 Az 1,500 0.004
1701 980  0.0029 0.045 10 100.00 430A AZ 3,400 0.0053
1710 2,620 0.0028 0.045 10 100.00 430C AZ 2,750  0.0053
1711 980 0.0029 0.030 20 10.00 440A AZ 1,600 0.0055
1720 2,620 0.0028 0.045 10 100.00 495A AZ 1,200 0.0043
1721 980  0.0029 0.030 20 10.00 S00A AZ 1,200 0.005
1730 2,570  0.0028 0.045 10  100.00 5008 AZ 765  0.0015
1731 980  0.0029 0.045 10 - 100.00 5038 AZ 7,000 0.0032
1740 2,570 0.0028 0.045 10 100.00 540A AZ 1,900 0.005
1741 980 0.0029 0.045 10 100.00 545A AZ 475  0.0023
1750 2,550 0.0028 0.045 10 100.00 5458 AZ 495  0.0015
1751 860  0.0029 0.024 10  100.00 545C AZ 500 0.0015
1760 2,550 0.0028 0.045 10  100.00 5450 AZ 1,080 0.0015
1761 550 0.0029 0.024 10  100.00 550A AZ 3,000 0.0049
1770 2,550 0.0028 0.045 10 100.00 560A AZ 900 0.0047
17N 400 0.0029 0.045 10 100.00 5608 AZ 1,500 0.0047
1780 2,570  0.0028 0.045 10 100.00 560C AZ 1,700 0.0047
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TABLE 3. OVERLAND FLOW KINEMATIC WAVE INPUT DATA FOR HEC-1 HYDROLOGY MODEL(UK)

NO BY OVERLAND OVERLAND OVERLAND PERCENT NO BY OVERLAND OVERLAND OVERLAND PERCENT BY OVERLAND OVERLAND OVERLAND PERCENT
FLOW SUBBASIN FLOW SUBBASIN FLOW SUBBASIN
LENGTH SLOPE ROUGHNESS AREA LENGTH SLOPE ROUGHNESS AREA LENGTH SLOPE ROUGHNESS AREA
(FEET)  (FT/FT) (FEET) - (FT/FT) (FEET)  (FT/FT)

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

100.00 935 0.0057
100.00 1,280 0.0057
100.00 1,330  0.0028
100.00 1,280 0.0028
100.00 1,350 0.0028
100.00 1,300 0.0028
100.00 1,300 0.0028
100.00 1,350 0.0028
100.00 1,280 0.0028
100.00 1,330 0.0028
100.00 1,330 0.0028
100.00 1,280 0.0028
100.00 1,350 0.0028
100.00 1,300  0.0028
100.00 1,300 0.0028
100.00 1,350 0.0028
100.00 1,280 0.0028
100.00 1,020 0.0028
100.00 - 300 0.0028
100.00 1,330 0.0028
100.00 1,280 0.0028
100.00 1,350 0.0028
100.00 1,300 0.0028
100.00 1,300 0.0028
100.00 1,350 0.0028
100.00 1,280  0.0028
100.00 1,330 0.0028
100.00 1,330 0.0028
100.00 1,280 0.0028
100.00 1,350 0.0028
100.00 1,300 0.0028
-100.00 1,300 0.0028
100.00 1,350 0.0028
100.00 1,280 0.0028
100.00 1,330  0.0028
100.00 1,330 0.0028
100.00 1,280 0.0028
100.00 1,350 0.0028
100.00 1,300 0.0028
100.00 1,330 0.0029

-
[

100.00 1,350 0.0029
100.00 1,000 0.0029
100.00 470  0.0029
100.00 980  0.0054
100.00 : 980 0.0029
100.00 980  0.0029
100.00 830 0.0029
100.00 830 0.0029
100.00 980  0.0029
100.00 980  0.0029
100.00 980  0.0029
100.00 980  0.0029
100.00 990  0.0029
100.00 980 0.0029
100.00 860 0.0029
100.00 550 0.0029
100.00 400  0.0029
100.00 980  0.0029
100.00 980  0.0029
100.00 980 0.0029
100.00 1,230 0.0029
100.00 1,230 0.0029
100.00 1,230 0.0029
100.00 1,630 0.0029
100.00 1,320 0.0029
100.00 1,320 0.0029
100.00 1,320  0.0029
100.00 1,200 0.0029
100.00 1,100 0.0029
100.00 1,370  0.0029
100.00 1,370  0.0029
100.00 1,370  0.0029
100.00 1,300 0.0029
100.00 1,730  0.0029
100.00 1,090 0.0029
100.00 1,200 0.0029
100.00 1,340 0.0029
100.00 960 0.0029
100.00 770  0.0057
100.00 650 0.0057

185  0.0213
290 0.0213
230 0.0213
385  0.0213
310 0.0213
350 0.0213
320 0.0213
270 0.0213
335  0.0213
345  0.0213
270  0.0213
375 0.0213
580 0.0213
405  0.0213
480 0.0213
333 0.0213
320 0.0213
220 0.0213
215 0.0213
225 0.0080
510 0.0213
650  0.0080
1,000 0.0080
1,150  0.0080
1,300 0.0057
650  0.0080
600  0.0057
365 0.0080
270 0.0080
290 0.0080
260 0.0057
350 0.0057
380 0.0057
340  0.0057
500 0.0057
360 0.0057
505 0.0057
225 0.0057
510 0.0057
360 600  0.0057
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TABLE 3. OVERLAND FLOW KINEMATIC WAVE INPUT DATA FOR HEC-1 HYDROLOGY MODEL(UK) Continued

NO BY OVERLAND OVERLAND OVERLAND PERCENT NO BY OVERLAND OVERLAND OVERLAND PERCENT
FLOW SUBBASIN FLOW SUBBASIN
LENGTH SLOPE ROUGHNESS AREA LENGTH SLOPE ROUGHNESS AREA
(FEET)  (FT/FT) (FEET) - (FT/FT)

100.00 420 AZ 1,200 0.0057
100.00 425 AZ 200 0.0057
100.00 545 A2 900 0.0057
100.00 1000 AZ 725 0.0063
100.00 1010 AZ 130  0.0040
100.00 1020 Az 110  0.0063
100.00 1030 Az 160  0.0040
100.00 1040 Az 100 0.0040
100.00 1050 A2 100  0.0040
100.00 1060 AZ 210 0.0014
100.00 1070 AZ 130  0.0040
100.00 1080 A2 110 0.0040
100.00 1090 A2 105 - 0.0040
100.00 430A AZ 500 0.0057
100.00 430C AZ 700  0.0057
100.00 440A AZ 1,200 0.0057
100.00 495A AZ 600  0.0057
100.00 500A AZ 700 0.0057
100.00 5008 AZ 600 0.0057
100.00 540A AZ 1,000 0.0057
100.00 S545A AZ 200  0.0057
100.00 5458 AZ 400  0.0057
100.00 545¢C AZ 500 0.0057
100.00 5450 AZ 600 0.0057
100.00 550A AZ 1,200 0.0057
100.00 560A AZ 300 0.0057
100.00 5608 AZ 300 0.0057
100.00 560C AZ 400 0.0057
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100,00
100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

70 AZ 270  0.0063

75 AZ 100 0.0050
80 AZ 105 0.0050
85 AZ 70 0.0050
90 AZ 150  0.0050
95 AZ 315 0.0050
100 A2 200 0.0050
110 AZ 120 0.0050
120 AZ 270 - 0.0050
130 AZ 510 0.0050
135 A2 390 0.0050
140 AZ 230 0.0050
150 A2 230  0.0050
155 AZ 230  0.0050
160 AZ 230 0.0050
165 AZ 230  0.0050
180 AZ 400 0.0082
185 A2 80 0.0082
190 AZ 1,230 0.0063
195 AZ 80 0.0082
200 AZ 260 0.0050
210 AZ 153  0.0040
220 AZ 135  0.0040
230 Az 110 0.0040
235 AZ 140  0.0040
240 AZ 140  0.0040
245 A2 130  0.0040
250 Az 150 0.0040
300 AZ 270  0.0033
310 AZ 680  0.0040
320 AZ 80 0.0040
330 Az 100  0.0040
360 AZ 1,000 0.0057
400 AZ 1,000 0.0057
405 AZ 200 0.0057
410 AZ 400 0.0057
415 AZ 200 0.0057
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TABLE 4.

SUMMARY OF PEAK FLOWS FOR THE 100 YEAR 12 HOUR STORM

NO PEAK
FLOW
(CFS)

4
133
80

34
130
275
154
121
136
246
562
370
173
2
508
615
520
17
180
588
723
880
170
7
877
908
1,339
159
280
"M
1,319
1,409
1,895
272
214
39
1,865
2,002
1,879
129

NO

PEAK
FLOW
(CFS)

121
1,962
2,07
2,743

47
22
2,888

838
2,888
1,000
1,888
1,000

548

262
2,657
2,678
1,888
1,553

352

905
2,596
3,165
1,148
1,000
2,352
1,352
1,000
2,597
3,164
6,795
4,259
1,352
1,435

545
6,250
1,267

247
2,176

208

228

NO

PEAK
FLOW
- (CFS)

316
6,250
395
49
232
189
132
595
120
165
244
354
750
375
912
1,124
375
291
375
205
955
116
686
381
1,792
363
1,438
217
1,754
1,969
261
2,131
8,083
6,250
319
8,077
8,292
630
8,732
10

NO

PEAK
FLOW
(CFS)

10
10
10
20
20
20
20
31
30
31
30
40
41
40
10
10
42
33
52
50
50
50
59
60
59
62
73
68
69
69
77
78
77
83
103
281
k14]
95
190
282

260AZ
270AZ
280AZ
290AZ
291AZ
292A2
300AZ
304AZ
310Az
312A2
320A2
322A2
330AZ
331Az
332A2
360A2
361A2
362A2
400AZ
402AZ
405A2
410A2
411A2
415A2
420AZ
423A2
425A2
431AZ
432A2
433AZ
441A2
451AZ
501AZ
54501
551A2
552A2
DAM75
DAMBO
DAMB5
DAM90

DAMS

1000AZ
1010AZ
1011A2
10122
1020AZ
1030A2
1031A2
1032AZ
103AAZ
103BAZ
1040AZ
1041AZ
104282
1043A2
1050A2
1051A2
1052A2
1060AZ
1070AZ
1080AZ
1090AZ
1159A2
1173A2
1226A2
1227A2
1228A2
230Az0
400AAZ
4108AZ
410CAZ
430AA2
430CAZ
440AA2
495AA2
500AAZ
500812
500822
S00BAZ
503AAZ

5038AZ
S03CAZ
540A1Z
540AAZ
564512
545A22
S45AAZ
545812
545822
545BAZ
545C12
545C22
545CAZ
545022
S5450A2
S45E12
545€22
S45EAZ
550AA2
560A12
560A2Z
S60AAZ
560812
560822
5608AZ
560C12
560C22
S60CAZ
DAM100
DAM110
DAM120
DAM135
DAM150
DAM155
DAM160
DAM165
DAM200
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FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT S12K VERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 93616
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THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS, AND THE NUMBER OF PLANS ARE REDUCED TO 3
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PLAN A

MODIFICATIONS TO ADOT MODEL:

03~ O N B LD R

o

ROBERT L. HARD, P.E.
CONSULTING ENGINEER

QUTER LOOP FREEWAY
(NORTH OF THE ARIZONA CANAL)
PHASE 2
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——
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HYDROLOGY ANALYSIS FOR OFFSITE DRAINAGE
100 YEAR EVENT
12 HOUR HYPOTHETICAL STORM DISTRIBUTION

o G
ur 00 =4

USES % INPERVIOUS COVER TO SIMULATE DEVELOPMENY
INCLUDES RETENTION/DETENTION BASINS FOR
RESIDENTIAL & COMMERCIAL AREAS
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THIS MODEL INCLUDES THE ADDITIONAL AREA
PREVIDUSLY MODELED BY THE CORP OF ENGINEERS

NN N
oo~ 05

ALL CURVE NUMBERS ARE FOR 12<HOUR STORM DURATION
NORMAL DEPTH STORAGE ROUTING ALONG ARIZONA CANAL
INCLUDES CAP CROSS-DRAINAGE AT ERST BOUNDARY
BASE MODEL USES APRIL 1989 HYDROLOGIC REVISIONS BY R. WARD
NARCH 1989 HIGHWAY ALIGNMENT HAS BEEN REVISED TO MID 1989
HIGHWAY ALIGNMENT,

) T € G G I N
N B RO e O D

MODEL EK135.241
THIS MODEL SIMULATES THE IMPACT TO THE OUTER LOOP
OF A NORTH/SOUTH CHANNEL ALONG AN EXTENSION OF
96th STREET FROX THE NDRTH BOUNDARY OF THE SRPNIC
TO THE ARIZONA CANAL
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13 DETENTION BASINS HAVE BEEN REMOVED THAT WERE ADJACENT
T0 THE OUTER LODP. MODIFIED PULS CHANNEL ROUTING
DPERATIONS ARE USED IN-PLACE OF THE BASING.
CHANNEL GEOMETRY IS BASED ON AVERAGED, APPROXIMATE XSEC
GEOMETRY. B
s [
=0 - Ja—
O CP 103 IS ROUTED TO SUB 360.
!;fALL SUB-BASIN DATA & ROUTING OPERATIONS HAVE BEEN REVISED
& TD REFLECT THE HIGHMAY ALIGNMENT CHANGE MADE BY DCCO IN
f MID-1983.  ADDITIONAL OFFSITE DRAINAGE HAS BEEN ROUTED
THROUGH 7000 LF OF PIPE AND INSERTED IN THE MODEL AT CP 503B
Q‘_\ HHAM&QLJHEJ{URTH SIDE OF VIA DE VENTURA

W e e e sl e vk e

ID - o,
1t T T e
& CHANNEL ROUTING OPERATIONS ARE REFERENCED TO OUTER LOOP
D % HIGHWAY STATIONING FROM THE HIGHWAY GENERAL PLAN
HEC-1 INPUT

T e i

ID....... } TR 2Zieennnn K L P Y T Y [T HPTTS: e L

1D HEEEERFEE R R R R R LR PR R B R R
£DIAGRAN

T 5 03JAN9! 0 289

I0 5

* HERHEEE L R R R R R R R R RS R R R R SRR SRR B 1

t BEGIN DRAINAGE AREA CONTRIBUTING DIRECTLY TO HIGHMWAY DRAINAGE CHANNEL
¥ HEEEEEE R R R E R LR R E RS R R LR LR R IR R R 8

KK 1000A7  SUB

KN RUNOFF FROM SUB 1000RZ

BA L0166

PH Jd 072 L2 2,50
Ls 7 60

Uk 725 L00B3 .10 100

RE 700 .0040 024 TRAP
KK 104282 cP T -
Kn ROUTE SUB 1000AZ TO CP 1042A1 )

RC 320 0,004 .02 TRAF epiozd

5&% 3 lods s

KK 1060AZ SR , Ay

K RUNDFF FROM SUB 1050AZ G 2B

BA L0399 {”n(w@pmﬁfwﬁj&ﬁf“
L§ 7 60 e ey
UK 210 .0014 .09 100 ’ Raar e
RE 2400 L0001 024 TRAP '

KK 105182 cP :
K ROUTE SUB 1060AZ TD CP 1051A1
RK 800  .0040  .024 TRAP

KK 1050A2 5UB
RUNOFF FROM SUB 1050A1
0009
LS n 60
100 .0040 .09 100
RK 450 .0040  .024 0006  TRAP
200 0040  .040 TRAP




KK 105261 cp
KN COMBINE SUB 1050AL & CP 1051AZ
HC 2

KK 104142 cp
K ROUTE €P 1052A1 TO CP 1041A1
RK  1B20 .0040  .024 TRAP

KK 104081 SuB

KN RUNOFF FROM SUB 1040A2
Ba  .0381

LS n 60

UK 100 .0040 09 100

RK. 2200 L0040 025 oo L RAP 30

ID.......L......L.-..-.3..---..4..----.5.....--5......-7.--..-.9.--.-..g.n..-lo

KK 10432 p
Kn COMBINE SUB 1040A1 WITH CP 1041A1 AND CP 144241
HE 3

Kk DAMB

KN ROUTE CP 1043AZ7 THROUGH RETENTION BASIN 8
RS t  STOR

s 0 1.8%% 379

5E 100 101 102

55 101.99 200 2.9 3

7 102 200 2.9 5

KK 1011A2 p
Kt ROUTE GUTFLOW FROM DAN 8 TO CP 1011AZ
RK 1280 0.0040  .024 TRAP 10

KK 1010AZ SUB

KH RUNOFF FROM SUB. 1010AZ

BA  .0387

Ls 77 45

tK 130 .0040 .09 100

RK 680 ,0040  .024 0057  TRAP
RK 1230 .0040  .024 TRAP

KK 101282 e
kH COMBINE SUB 1010AZ WITH CP 1011A1
HC 2

KK 286 , e
K ROUTE ADOT 1012 1O CP28B
RK - 4000  .007  .045 TRAP

KK 1020A2 SUB

Kt RUNOFF FROM SUB 1020A1

BA  .0345

LS 77 45

UK 110 .0063 10 100

RK 1300 .0054  .024 _ TRAP




290 SuB
RUNOFF FROM SUB 230 AND ROUTE 1020A1
100
77
350 L0057 .10 100
4000  .007  .045 TRAP

270R1 SUuB
RUNDFF FROM SUB 270A1
0576
77 45
130 .004 09 100

1440 004 024 TRAP 10 25
HEC-1 INPUT

llllnlll'll.lll2lll|'¢l3cll.lll4lllllll5.l.lllISIll.lll7lOlllllaitlllllgllluitlo

sup
RUNDFF FROM 300 AND ROUTE ADOT 270

77
0057 10 100
006 045 “TRAP

5uB
RUNDFF FROM SUB 275

77
0037 .10 100
005 .04 TRAF 10 10

i
COMBINE SUB 275, SUB 290, SUB 300, CP2B6,

5uB
RUNOFF FROM SUB 310 AND ROUTE CP280

85
. 0057 .10 100
0048 035 TRAP 10 20

DIy
DIVERT 50X OF FLOW FROM 310 INTO 315

0 100 500 1000 10000
0 50 250 300 5000

308 e
ROUTE REMAINING 310 TO CP308
2000 .0048  .05D TRAP 10

28081 SUB
RUNDFF FROM SUB 2808
0599
78

I3

|
/
‘
.-




165,004 .09 100
1600 004 024 TRAP 10 50

DANS
ROUYE SUB 2BOAZ THROUGH RETENTION BASIN §
I STOR
0 2.9
100 10t
101.99 200 2. 1.5
102 200 . 1.5
HEC-1 INPUT

l!llll!1'lOOIOOZIClllll3l'lll.l40.llll'5’llllllsll'IIll7ll.llll8lltl’l.glll'.llo

25047 SUB
RUNOFF FROM SUB 250AZ AND ROUTE DUTFLOW FROM DAM S
.0488

77 36
50 .004 09 100
1840 004  .024 TRAP 10 30

320 5uB
RUNOFF FROM 320 AND ROUTE ADOT 230

.098
80
340 L0057 .10 100
4000 .005 035 TRAP YES

/-

30441 e
FEE R R R R R R R R R R R R F R F R R R E R R R EF R RS
DISCHARGE IN CF5 RELEASED FROM THE LAKES
FEE R R R R R R R R E R R R LR R E R R F R R L R EH R E R EHE
FLOW RELEASED FROM THE LAKES
10 09JANS1 0
. 0001
200 200 200 200 200 200 200 200 200 200
200 200 200 200 200 200 200 200 200 200
200 200 200 200 200 200 200 200 200 200
200 200 200 200 200 200 200 200 200 200
200 200 200 200 200 200 200 200 200 200
200 200 200 200 200 200 200 200 260 200
200 200 200 200 200 200 200 207 230 260
288 305 317 324 330 333 33 3B KX 5] 334
333 332 330 328 327 326 324 322 319 317
313 i 308 306 303 304 298 295 291 yi
282 278 272 268 263 258 250 244 240 234
227 219 211 203 194 186 179 170 161 152
140 132 124 116 109 102 9% 88 79 n
67 62 a8 34 43 44 39 35 3t 28
24 20 18 15 12
HEEE R R R R R R R R F R E HE E HE F R R R LR R R R R R

[y

'- 4- .»-

’- "-

300A7 SUB
RUNDFF FROM SUB 300AI & ROUTE CP 304A1
L0313
77 KH
219 0033 10 100

I"- r"- ’-

r'-




X
1y
v
fopt

RK

KK
KN
RS
sV
St

58
ST

1360

DAN7

0039 .035 TRAP 20

ROUTE SUB 300A7 THROUGH RETENTION BASIN 7

!
0
100

101.99
102

5TOR
325 .65
101 102

200 2.9 1.3
200 2.9 1.5

HEC~1 INPUT

1 RS RN 2iennnsBinannns L TR T

29141

"y

ROUTE OUTFLODW FROM DAM 7 1O CP 291A1

650

290A1

004 .03 TRAP 12

SuB

RUNOFF FROM SUB 290A1

0154

100
LL

DANG

7 92
004 .09 100
004 - 035 TRAP

ROUTE SUB 290A7 THROUGH RETENTION BASIN 6

{

0

100
101.99
102
29241
2
331R1
680
33041
0179

100
1080

DAM2

i

0

100
101,99
102

33281

STOR
8 1.
101 10
200 2.
200 2.
ce
COMBINE DUTFLOW FROM DAM 6 WITH CP 291R7

e
ROUTE CP 292R1 TO CP 331Al
004,035 TRAP 12

5UB
RUNOFF FROM SUB 330A1

77 92
004 .09 100
004 035 TRAP 12

ROUTE SUB 330A7 THROUGH RETENTION BASIN 2
5TOR
.8
101
200
200

P
COMBINE CUTFLOW FROM DAM 2 WITH CP 331A1

ll'l'.7..lllllsl"'lllgll..lllo




g
I\
l\

-

2

23171

cP

ROUTE CP 33281 TO CP 231A1

480

ol

230R20

.004

Sup

035 TRAP 12
HEC-1 INPUT

:---2-------3.----..4;.-0:-.5-0-.--nsl-unnun7-ul.a|'813

RUNDFF FROM SUB 230A2

0419

1o
1840

23281

n
. 004

.004

(K3

60
.09 100
035 TRAP

COMBINE SUB 230AI WITH CP 231AI

2

23381

cp

ROUTE CP 23287 TO CP 23341

380
220A1

004
SuB

035 TRAP 12

RUNDFF FROM SUB 220A1 AND ROUTE CP 233AZ

0810
135
600

1440
330
118

305
3250

31082

i
004
004

0044

45

.09 100
024 L0091 TRAP 10
035 TRAP 2

5UuB

RUNOFF FROM 330 AND ROUTE ADOT 220

79

0057

005

SuB

.10 100
045 TRAP

RUNDFF FROM SUE 31041

.0286

680
£80

DAM4

77
.004
004

41
10 100
024 TRAP

ROUTE SUB 310AZ THROUGH RETENTION BASIN 4

!

0
100
101,99
102

KIVLY

120

§70R
{.8
101
200
200

P

102
2.9
2.9

ROUTE DUTFLOW FROM DAX 4 TO CP 312A1
. 004

024 TRAP 10

-..--9.-..“10




3| PPN Laas

320A1

HEC-1 INPUT

(T TN TTYAN: NN TR A Iee. NPT Ry 1

suB

RUNGFF FROM SUB 320A1

0166

80
960

3221

77 92

.004 .09 100
Q04 024 009 TRAP 10

cp

COMBINE SUB 320A7 WITH CP 31247

2

DAM3

ROUTE CP 322A1 THROUGH RETENTION BASIN 3

1

0

100
101.99
102

260A7

STOR

.8 1.6
101 102
209 2.9
200 2.9

SUE

RUNDFF FROM SUB 260AI AND ROUTE OUTFLOW FROM DAM 3

. 0448

120
1000
800

77 36
004 09 100

004
004

024
2035

0236

TRAP
TRAF

{0
8

gl

45141 ce
ROUTE SUB 260A7 TO CP 451A7
7RO 004 035 TRAF

328 e
ROUTE 451A1 1D CP 328
003 040 - TRAP

e
COMBINE CP328, SUB 320 AND SUE 330

ce
ROUTE CP326 TO CP312
005 045 - TRAP 15

5uB
RUNOFF FROM SUB 330

B2
0057 .10 100
006,045 TRAP 10
HEC-1 INPUT




313 cp
COMBINE CP312 AND SUB 350
2

24041 Sup
RUNOFF- FROM SUB 240A1
0739
71 33
140 .004 .09 100
1720 004 .024  .034  TRAP

24BA1 P
ROUTE SUB 240R7 TO CP 246A1
960 L0077 - .030 TRAP

243A1 SUB
RUNDFF FROM SUB 245A7
0235
77 36
130 004 .09 100
1320 .004 024 TRAP

247A1 [
COMBINE CP 24BAZ WITH SUB 245A2
2

24BA2 cp
ROUTE CP 247A1 TO CP 248A1
380 .004  .035

18041 SUB
RUNOFF FRDM SUB 1B0AZ
0659

.t
i
i
Y

7
400  .0082 .1 100
1600 004 035

235A1 SUB
RUNOFF FROM 5UB 235A1
.0230
77 36
135 .004 09
780 .004 .024
800  .004 024

236A2 P
ROUTE SUE 255A7 TO CP 236A1
680 .004  .024 TRAP 10 30
HEC-1 INPUT PAEE 10

S A PR T YT TS YT TR -y R . A B

-

235A1 Sup
RUNOFF FROM SUB 233A7
0136

.

n 36

g
£




N A Tl

0

v
1
L

140 004 .09 100
800  .004  .024 TRAP 10

23781 P
COMBINE CP 236A7 WITH SUB 235A7
2

181A1 cp
ROUTE CP 237A7 TO CP 181AZ
1160 .004  .024 TRAP 10

18241 ep

COMBINE CP 24BAI WITH CP 1BIAZ AND SUR 1BOAL

3

191A1 ce
ROUTE CF 182A% TO CP 191AI
1320 .004  .024 TRAP

19541 SUB
RUNDFF FROM SUB 195A1
0393
77 85
g0 .0082 .09 100
1000 .004 024 TRAP

18641 eP
ROUTE SUB 135AZ TO CP 1BBAZ
1040 004 024 TRAP

185A1 SuB
RUNDFF FROM SUR 1BSAL
.0241
77 85
80 - .00B2 09 100
1040 004 024 TRAP

18741 ce
COMBINE SUB 1BSAZ WITH CP 186A1
o2

18841 e
ROUTE CP 1B7AZ TO CP 18BBAZ
680  .004  .024 TRAP 10
HEC-1 INPUT

T S P PN N 3

18941 e
COMBINE CP 188AZ & CP 1912
2

DAN1
ROUTE CF 1B3AZ THROUGH RETENTION BASIN {
1 STOR
0 3.6 1.2
100 101 102

25

lllSllllllIgll'llllo

PAGE 1}




101.93 200
102 200

190AZ 5UB
RUNOFF FROM SUB 190AZ
.0321
77
1230 .00625 oA 100
600  .004  .035 TRAP 10 100

192A1 e
COMBINE DUTFLOW FROM DAM I WITH SUB 190A1
2

211A2 %4
ROUTE CP 192A1 TO CP 211A1
1320 004  .035 TRAP 10

210A1 suB
RUNOFF FROM SUB 210A2

0224
77 45
153 004 08 100
1200 004 024 TRAP 10

U I - TR N
N LN Ln oL LN
[= o, Q- NS I S

o
w
~4

21281 cr
COMBINE SUB 210AZ WITH CP 211AZ
2

SUB
RUNGFF FROM SUB 340 AND ROUTE 212A1

0
0057 10 100
L0052 .08 TRAF 10

e
ROUTE SUB 340 TO CP348
0044 .01B TRAP 10
HEC-1 INPUT PAGE 12

3.llll.l4l.lllllsl.‘l..ls.llll.l7l.ll.llalllllllgllll.lio

COMBINE CP313 AND CP34B

e
COMEINE CP308 AND CP343

cp
ROUTE CP347 TO CP 356
0044 .012 DEEP

¢
‘
P
'

5uB
RUNOFF FROM SUB 360




85
. 0057 10 100
L0081 L0635 TRAP 10

cp
COMBINE CP356 AND SUB 360
2 2
2

1270 suB
RUNOFF FROM SUB 1270
.0308
80
1300 ,0028 B 100
660 .0029 L0435 TRAP 10

1280 SUB
RUNDFF FROM SUB 1280 AND ROUTE SUB 1270
0308
80
1300 .0028 .13 100
660 .0029 - .045 TRAP 10

1330 SuB
RUNOFF FROM SUB 1350 AND ROUTE SUB 1280
. 0308
B0
1300 .0028 .13 100
BBO  ,0029 L0435 TRAP 10

1360 SUE
FUNOFF FROM SUB 1360 AND ROUTE SUB 1350
0208
8¢
1300 .0028 A5 100
B60 0023 .045 TRAP 10 100 YES
HEC-1 INPUT PAGE 13

....... PP NPT EITTTTI AP - PR : AT BT |

1440 SuB
RUNGFF FROM SUB 1440 AND ROUTE SUB 1360
. 0308
80
1300 0028 13 100
660 .0029  .045 TRAF 10 100

1450 SUB
RUNOFF FROM SUB 1450 AND ROUTE SUB 1440
0308
80
1300 .0028 A5 100
660 .0029  .045 TRAP 10 100

1520 SuB
RUNDFF FROM SUB 1520 AND ROUTE SUB 1440

e




.0308
80
1300 .0028 13 100
660 .0029  .045 TRAP 10

1530 SuB
RUNCFF FROM SUB 1530 AND ROUTE SUB 1520
.0308 ’
8o
1300 ,0028 B 100
660 .0029 . TRAP 10

1600 SuB
RUNCFF FROM SUB 1600 AND ROUTE SUB 1330
.0616

1300 ,0028 15 100
1320 .0023  .045 TRAP 10

1331 cp
ROUTE SUB 1600 TO CP {391
1360 .0028  .045 TRAP 10

1260 5uB
RUNGFF FROM SUB 1260
L0320
80
1350 .0028 B ] 100
650 0025 043 TRAP 10

1290 5uB
FUNDFF FROM SUB 1230 AND ROUTE SUB 1260
0320
80
1350 .0028 .15 100
6RO .0023 045 TRAP 10 100 YES
HEC-1 INPUT PAGE 14

2!lllIll3lllllll4lllIOIISOIIOICISIIIIlll7llltl.l8'll.'0l9lllll

1340 5uB
RUNOFF FROM SUB 1340 AND ROUTE SUB 1290
0320
20
1350 .0028 B ] 100
560 .0029  .045 TRAP 10

1370 5uB
RUNOFF FROM SUB 1370 AND ROUTE SUB 1340
0320
80
1350 .0028 15 100
660 .0023  .045 TRAP 10

1430 5uB
RUNOFF FROM SUB 1430 AND ROUTE SUB 1370
0320

i
gl




80
1350 .0028 A3 100
660 .0023  .045 TRAP 10

1460 SUB
RUNOFF FROM SUB 1460 AND ROUTE SUE 1430
. 0320
80
1350 .0028 135 100
660 .0023  .045 TRAP 10

1510 SuB
RUNOFF FROM SUB 1510 AND ROUTE SUB 1450
.0320
80
1350  .0028 15 100
Be0  .0029 (043 TRAP 10

1540 SuB
RUNOFF FROM SUE 1540 AND ROUTE SUE 1510
0320
80
1330 .0028 A3 100
BEO L0029 .04 TRAP 10

1590 suB
KUNOFF FROM SUB 1530 AND ROUTE SUB 1540
0639
80
1350 .0028 ] 100
1320 L0029  .045 TRAP 10 100 YES
HEC-1 INPUT PAGE 15

ll.l'lll'llllllzlllllllgllll"l4 lllll llsll'llllslttl.ll7.lll..l8lllll'.9llllll10

1592 e
COMBINE SUB 1590 WITH CP 1391

2

1581 ce
RDUTE CP 1592 70 CP 158!
1280 0.0028  .045 TRAP 10 100

1250 SUB
RUNOFF FROM SUB 1250
.0303
80
1280 .0028 .13 100
660 .0029 .04 TRAP 10 100

1300 5uB
RUNOFF FROM SUB 1300 AND ROUTE SUB 1250
.0303
80
1280 .0028 A5 100
660 .0029 045 TRAP 10 100




g
o
g
poufil

KK
K
BA
L8
UK
RK

KK
KM
BA
LS
UK
RK

KK
KN
BA
LS
UK
RK

Kk
KM
BA
LS
uk
RK

1330 - SUB
RUNOFF FROM SUE 1330 AND ROUTE SUB 1300
.0303
80
1280  .0028 B 100
6EO  .0029 04D TRAP 10

1380 SUB
RUNOFF FROM SUE 1380 AND ROUTE SUB 1330
0303
80
1280 . 0028 BH] 100
660  .0029  .045 TRAP 10

1420 SUB
RUNOFF FROM SUB 1420 AND ROUTE SUB 1380
.0303
80
1280 .0028 15 100
660 .0029  .045 TRAF 10

1470 SUE
RUNGFF FROM SUR 1470 AND ROUTE SUB 1420
. 0303
80
1280 . 0028 Y] 100
BeO L0023  .045 TRAP 10
HEC-1 INPUT

{1 RS (R JSP s TP P RN

1500 SUB
RUNDFF FROM SUB 1500 AND ROUTE SUB 1470
L0303
80
1280 .0028 A5 100
660 .0029  .045 TRAP 10

1550 SUk
RUNOFF FROM SUB 1550 AND ROUTE SUB 1500
0303
80
1280 .0028 15 100
B8O L0023  .04D TRAP 10

1580 5Ub
RUNOFF FROM SUB 1580 AND ROUTE SUB 1530
» 0606
80
1280  .0028 DY) 100
660 0023 .04 TRAP 10

1582 P
COMBINE SUB 1580 WITH CP 138!
2

1571 ce

100 YES

..... P PN M N

PAEE 16




ROUTE CP 1382 TO CP 1571
1330 0.0028  .045

1240 SuB
FUNOFF FROM SUB 1240
.0315
B0
1230 .0028 BH] 100
660 .0029 .04 TRAP

1310 SUB
RUNDFF FROM SUB 1310 AND ROUTE SUB 1240
0315
ao
1330 .0028 A5 100
660 .0023  .024 TRAP

1320 SuB
RUNDFF FROM SUB 1320 AND ROUTE SUB {310
. 0306
81
133¢  .0028 215 100
660 .0029  .024 TRRP 10 YES
HEC-1 INPUT PRGE 17

MivcdecennniZiinn 3o cedonnndboe i e B e 10

1400 sue
RUNOFF FROM SUB 1400 AND ROUTE SUR 1320
. 0080
84
300 .0028 .13 100
700 L0025 .04 TRAP

i

1350 SUB
9RUNUFF FROM SUB 1390

.023
80
1020 0028 .15 100
6RO L0029  .045 TRAP 10

1381 CP
ROUTE SUB 1390 TO CP 1391
300 0.0028 045 W 10

1392 gp
COMBINE SUB 1400 AND CP 1391
2

1410 SUB
RUNOFF FROM SUB 1410 AND ROUTE CP 1392
20315

80
1330 .0028 B 100
66O L0029 024 TRAP

1480 SUB




KM RUNOFF FROM SUB 1480 AND ROUTE SUB 1410
BA  .0315

Ls 80

o 1330 .0028 B ] 100

RK 6B0  .0029  .024 TRAP

Kk 1480 5UB

KM RUNDFF FROM SUE 1430 AND ROUTE SUB 1480
BA L0315

L5 80

UK 1330 .0028 A3 100

RK 660 .002%  .024 TRAP

KK 1560 suB
KN RUNDFF FROM SUB 1360 AND ROUTE SUB 1490
BA L0313
Ls 80
e 1330 .0028 Bt 100
RE 860  .0029 .024 TRAP
HEC-1 INPUT ' PAGE 18

ID.ll.'llil'l'll’2.".Ill3l"".l4l.ll.l's.l 6"'!!..7.".'..8".!l.lglllll'l(’

1570 SUB
RUNOFF FROM SUB 1570 AND ROUTE SUR 13560
0630
80
1330 .0028 A3 100
1320 .0028 024 TRAP

i
0
{

1572 cp
COMEINE CP 1572 WITH CP 1571
2

161! e
ROUTE CP 1572 T0 CP 1611
1330 0.0025  .024 TRAP

1610 SUB
RUNOFF FROM SUB 1610
+ 2505
a0
1330 .0029 15 100
5230 .0028  .045 TRAP

1612 cp
COMBINE SUB 1610 AND CP 111
2

A

162! P
ROUTE CP 1612 TO CP 1621
1350 0.0029  .024 TRAP

-

1620 SuB
RUNGFF FROM SUB 1820
2342
82




1350 .0029 13 100
5250 .0028  .045

1630 5UB
RUNDFF FROM SUB 1630
1107
B4
1600 .0025 B 100
2300 .0028  .045 TRAP 10

1640 SuB
RUNDFF FROM SUB 1640 AND ROUTE SUB 1830
0245
a7
470,002 . 100
2160 .0028 TRAF
HEC-1 INPUT PAGE 19

{62z - ¢CF
COMBINE SUB 164C, CP 1521 AND SUB 1620

J
!

1687 cp
ROUTE CP 1622 TG CP 1887
{ FLOW -1

L9000 .02 0BG 10500
0 50 100 13

400 400 400 385

1950 SuB
RUNOFF FROM SUB 1950

0407
80
%0 L0029 .15 100
1900 .0028 045

1945 5uB
RUNOFF FROM SUBR 19435
. 0822

]
&

1340 0029 A3
1710 ,0028  .043

1951 CF
ROUTE SUB 1945 TO CP 195!
300 0.0029  .043 TRAP 10

1952 P
COMBINE CP 1951 AND 5UB 1950
2

1940 5UB
RUNOFF FROM SUB 1940 AND ROUTE CP 1952
.1143
87




1200 .0029 .15 100
2776 L0028 045

1920 SUE
RUNDFF FROM SUB 1920
1959
86
1300 0029 B H] 100
4200 .0028  .045

194! P
ROUTE SUE 1920 TO CP 1941
650 0.0023  .045 TRAP 10
HEC-1 INPUT ‘ PAGE 20

TS TTTTY Y AN S ST T - N

KK 1942 cp
44 COMBINE SUE 1940 WITH CP 194!
HC 2

KK 1925 5uB

KM RUNDFF FRON SUB 1925 AND ROUTE CP 1942
BA L0835

LS 87

k1730 L0029 B4 100

RK 1250 .0028  .043 TRAP 10

KX 1930 . SuB

KM RUNDFF FROM SUB 1930 AND ROUTE SUR 1923
By L0717

Ls 86

Uk 1030 L0029 B 100

RE 2200 .0028  .045 TRAP 10

KK 1910 SUE

KM RUNDFF FROM SUB 1910

BA L1445

LS 8

B 1370 L0029 B 100

RE 2940 .002B  .045 TRAP 10

KK 1900 SUB

4 FUNDFF FROM SUB 1900 AND ROUTE SUE {910
BA L1214

LS 87

W 1370 .0029 Bt 100

RK 2470 .0028  .045 TRAP 10

KK 1830 SuB

KM RUNDFF FROM SUB 1B90 AND ROUTE SuB 1300
BA 0975

LS 87

UK 1370 0029 B H] 100

RK 1980 .0028  .045 TRAP 10

KK 193t e




ROUTE SUB 1890 TO CP 1931
530 0.0029  .045 TRAP 10

1332 cp
COMEINE SUB 1930 WITH CP 1931
2

1885 SUB
RUNOFF FROM SUB 1885 AND ROUTE CP 1932
0657
€7
1100 .0029 13 100
2400 .0028 045 TRAP 0 YES
HEC-1 INPUT PAGE 21

....... | PP SIS RN PR IR A M PP |

1850 SUB
RUNOFF FROM SUB 1830
.1382
86
1320 0029 A5 100
2940 0028 L0430 TRAP 10

1860 SuB
RUNOFF FROM SUB 1B60 AND ROUTE SUE 1850
1170
87
1320 .0028 B ] 100
2470 ,0028 045 TRAP 10

1870 SuE
RUNOFF FROM SUB 1870 AND ROUTE SUEB 1BEC
. 1847

¢

87
1320 . 0029 A3 100
3906 .0028 048 TRAP

1886 e
ROUTE SUE 1870 TO CP 1886
300 0,002  .045 TRAP

1880 Stp
RUNGFF FROM SUB 1880
0548
87
1200 .0029 B Y] 100
1700 L0028 .045 TRAP 100

1888 cp
COMBINE CP 1BBE, SUB 1880, AND SUB 1885 AND CP 1887
4

1984 P
ROUTE CP 1888 TO CP 1984
{1 FLOW -1
050 .024  .080  1B30 .0007

i

f‘-




-

0 50 100 115 180 190.5 194 344
400 400 400 385 385 395.5 392 39.35

1840 Sk
RUNOFF FROM SUB 1840
0315
86
1630 .0029 BH] 100
2050 .0028 .04 TRAP
HEC-§ INPUT

u-nn7.n Baaana-oglnoalnlo

167¢ SUB
RUNOFF FROM SUE 1670
0759
8o
830 .002% .15 100
2350 .0028 0435 TRAP

1681 cp

RBUTE 5UB 1670 T0 CP 168!
830 0.002%  .042 8 TRAF

1680 5uB
RUNOFF FROM SUB 1680
L0733
80
830 .0029% 15 100
2550 .0028 040 TRAP

1682 cp
COMBINE SUB 1680 AND CP {681

Vi
s

1731 e
ROUTE CP 16BZ TO 1751
860 0.002%  .024 TRAF 10 100

1226A1 cr
DISCHARGE FRDM 2-66" CMP OVER THE CAP AT STA 332+75
80 03JANST
. 00001
0 0 0 0 0 0 0 0 40
200 300 437 437 437 300 230 200 150
0 40 27 13 0

122781 DIV
DIVERT CROSS-DRAINAGE FROM CP 1226A7 DUT OF OUTER LODP MODEL
122842
0 100 1000
0 85 850

180 SUB
RUNGFF FROM SUB 180 AND ROUTE 122641
2,0022
77

PRBE 22




1000 .0080 .10 100
12500 .0093 .04 TRAP 10 20

1750 5UB
RUNDFF FROM SUB 1750 AND ROUTE SUB 1B0
0787
B0
860 L0029 W15 100
2550 .0028 045 TRAP 10 100 YES
HEC-1 INPUT PREE 23

1'.'!lll2lllllll3l..llll4.llll'lsl....ll6.llll'l7.llllllall.l...gill.ll10

a2 CF
COMBINE SUR 1750 AND CP 17351
2

1761 cp
ROUTE CP 1752 10 CP 1761
530 0.0029 .02 TRAP

1760 SUE
RUNDFF FROM SUB 1760
.0433
8
g5t L0029 BH 100
2550 .0028 043 TRAP

1762 tp
COMBINE SUR 1760 AND CP 176!

-
3
-

i e
ROUTE CF 1782 TO CF 1774
400 0.0029 .04 TRAP

1770 SUB
RUNDFF FROM SUB 1770
.0355
8o
400 - .0029 BH] 100
2550 L0028 045 TRAP

17172 cF
COMBINE SUB 1770 AND CP 177!
2

cadi

1841 e -
ROUTE CP 1772 TO CP 1841
1600 0.0029 - .045 TRAP

1842 P
COMBINE CP 1841 AND SUB 1B40
2

1830 SUR
RUNOFF FROM SUB 1830 AND ROUTE CP 1842




100 :
TRAP
HEC-1 INPUT PREE 24

RS P . croresd

{660 SUB
RUNDFF FROM SUB 1660
0303
8o
980 0029
2570 - .0028

1691 P
ROUTE SUB 1660 TC CF 1891
380 0.0023  .045

1680 5uB
RUNOFF FROK SUB 1690
0922
80
980  .0029 & 100
2570 .0028 L0435

1692 P
COMBINE SUE 1690 AND CP 1£9!
2

174} cr
ROUTE CF 1692 YO CP 1741
980 0,002 .04 TRAP

1740 5UB
RUNOFF FROM SUR 1740
0913
80
980 .0029 13 100
2570 .0028  .045 TRAP

1742 ce
COMBINE SUB 1740 AND CP 174!
2

1781 e
ROUTE CP 1742 70 CP 178!
980 0.0023  .045 TRAF

1780 5UB
RUNDFF FRON SUB 1780
0903
83
980 0029 BH] 100
2570 .0028 045 TRAP

1782 ce

et




COMBINE SUB 1780 AND CP 178!

s

HEC-1 INPUT

O T T YTy FTTTe

1831 cP
ROUTE CP 1782 TO CP 1831
1230 0.0023 .04 TRAP 10 100

1832 £r
" COMBINE CP 1B3t AND SUB 1820
2

1820 SUEB
RUNOFF FROM SUB 1820 AND ROUTE CP 1832

1134

84
1230 0029 13 100
2570 .0028° .04
1650 S
RUNOFF FROM SUER 1650

0903

80
980  .0029 A5 100
2570 .0028 045

1701 42
ROUTE SUB 1650 TO CP 170!
580 0.0029  .045

1700 SUB
RUNOFF FRON SUB 1700

0922

o
980 .0029 B 100
2570 .0028 .04

1702 CF
COMBINE SUB 1700 AND CP 1701
Z

1731 cp
ROUTE CP 1702 70 CF 1731
980 0.0029  .043 TRAP

1730 SUR
RUNOFF FRON SUE 1730

0913

8o
930 .0029 Bt
2570 .0028  .045

1732 tr
COMBINE SUE 1730 AND CP 1731

2

- P

PAGE 25




HEC-1 INPUT PAGE 26

{1 RS VAN P PN AN FRTTTTTY TP AP RN el

KK 175t cp
KM ROUTE CP 1732 70 CF 1761
RK 980 0.0029  .045 TRAP 10

KK 1750 5uB

K RUNCFF FROM SUB 1790

BA  .0903

LS g2

Uk 980 0023 A3 100

REK 2570 - .0028 043 . TRAF 10

Kk 1792 cr
K COMBINE SUB 1730 AND CF 1791
HC 2 :

KK 1822 CF
K¥ ROUTE CP 1792 TO CP 1822
R 12300 0.0028 0435 TRAP 10

K~ 1823 cp
KM COMBINE SUB 1820 AND CP 1822
HC 2

KK 1810 SuB

KM RUNDFF FROM SUB 1810 AND ROUTE CP 1823
BA L1136

L8 87

U 1230 0025 160

RE 2620 {028

KK 1BgE SUE

& RUNDFF FROM SUB 1643

BL L0521

Ls B4

UK 980 . 0034 13 100

RE 2820 L0035 045 TRAP

KK 1781 CF
K ROUTE SUB 1645 TO CP 1711
RK 380 L0029 L030 TRAP

Kk 1710 SuB
Kn RUNCFF FROM SUB 1710
BA  .0540

LS 83
UK 980 .0029
RE 2620 ,0028 04 TRAP

KK 1712 cp

KN COMBINE SUE 1710 AND CP 1711
HC 2

HEC-1 INPUT PAGE 27

3
g
©




111 PR O . SRS SR

PTTTTY PRI N RPN NS 1

kKK 1721 cF
KN ROUTE CP 1712 TD CP 1721
RK 980 ,0029 030 TRAP

Kk 1720 SUR
RUNOFF FROM SUB 1720
BA  .0930
LS 83
Uk 980 .0029 .1 100
RE 2620 0028 .045 TRAF

Kb oo 1722 CF
COMBINE SUR 1720 AND CP 1721
HC 2

44 I
kv 18 eourde 1722 10 op 1808

Rk 980 0029 .030 TRAP

KE o 1800 SUR
RUNOFF FROM SUB 1800
BA .0592t
Ls 87
UK 980 L0029 S
RE 2820 .0028 .04

KK 1802 e
KE COMEINE SUB 1800 AND CP 1801
HC 2

KK 1811 cp
KN ROUTE CF 1B0Z TO CP 1811
RE 1230 0023 030 TRAP

Kk 1BiZ cr
KM COMEINE CP 1811 AND SUB 1B1C

HC 2

KE 5 SUE

4 RUNDFF FRD¥ SUE 5
B ]

LS 77

UK 5 .0213 10
RK L0175 043

K. 5UB ,
KM RUNOFF FROM SUB 10
BA
L5 77
UK 230 L0213 .10 100
RE 2500 L0175 045 TRAF
HEC-1 INPUT PAGE 28

\ l
v
3
+
Ry
i

41 [ PR SO M PN TRTTTTYY TOTTTTUs MOPPRP: AR RS |

’- -




CF
COMBINE SUB 5 AND SUB 10

cP
ROUTE CP 7 TO CP b
L0067 035

SUE
FUNDFF FROM SUB 15
. 100
045 TRAP

cp
COMEINE CP16 AND SUE 15

—
PO
o
e

SUB
~ RUNODFF FROM SUB 20
L0760

b Bk B Bt
N

—
— s s

79
385 0213 A0 100
2750 013 045 TRAP

.
s Y3 0y T Yy LT
O 4 O LN B LY

Cp
COMEINE CP{8 AND SUB 20

—
-4
<> Qad

¢p
ROUTE CP17 T0 CP 28
L1940 038 TRAP

SUE
FUNOFF FROM SUB 25

81
310 L0213 A0 100
3300 L018 .04S TRAP

28 CF
COMBINE CP26 AND SUR 25

2

30 SuB
RUNCFF FROM 5UB 30
1004

350 .02 100
4000 TRAP 10 10
HEC-1 INPUT PAGE 29

B
3

O O T T Y FTTPIIN : NPT N




v
\
0
o

13
192

1153
1194
1195

119
1197
1198
1193
1200

1208

202
1203
1204

1205
1208
1207
1208
1209
1210

1948
sbad

1212
1213

I
daat
{3 E
dd
121%
1217
1218
1219
1220

iyt
sbai

1222
1223

1225

[~

B0

. 1480

345
£000

COMBINE CP2B AND SUE 30

P
ROUTE CP27 TD CP36
0014 035

SuB
RUNOFF FROM SUB 33

a0
0213 A0
020,045

cF
COMBINE CP36 AND SUB 35

5uB
RUNDFF FROX SUE 40

78
0213 A 100
016 040

CF
COMBINE CP38 AND BUB 40

e
ROUTE CP37 YO CRde
Q065 035

sUE
RUNOFF FROM SUB 45

81
0213 .10 100
015 045

e :
COMBINE CP46 AND SUR 45

SUB
RUNOFF FROK SUB &0

8¢
0213 40 100
014 045

TRAF

TRAP

TRAP 10

HEC-1 INPUT

COMBINE CP4B AND SUB 60

U T Y . R NTTILL

PAGE 30




66 e
ROUTE CP 50 TO CPEE
2000 .008  .033

65 5uB
RUNOFF FRO¥ SUB &5
L0387
7
0213 A0 100
013 .45 TRAF 10

b8 cp
COMBINE CPBE AND SUB €%

2

117341 cp
DISCHARGE FROM 36" RCP OVER CAP AT S5TA 243+00
60 03JANSI
. 00001
0
15
§

9 Sub
RUNGFF FROX SUR 90 AND ROUTE 1173AZ
3325
78
s8¢ L0213 .10 100

BOGL 012 045 TRAP 4]

a¢ SUR
KN RUNOFF FROM SUB 80
BN
L3 77
UK TS 0212 10 100
RK o OB73C 015 043 TRAP 10

KK 70 cF
KM COMBINE CPBB, SUB BC AND SUE 90

i 3

KK 9% cp
K ROUTE CP70 TO CP3E
RK L0078 035 TRAP
HEC-1 INPUT PAGE 31

R e (Y Y T P T - . RS 1
SUE
RUNDFF FROM SUB 95
77
0213 .10 100
010 .045 TRAP 10

cP




COMBINE CP9& AND SUB 95

SUk
RUNOFF FROM SUE 110

8o
L0213 .10

L0130 045

SUE
RUNOFF FROM SUB 120

80
30,0213 .10
2500013 L045

e
COMEINE CP98, SUR 110 AND SUB 120

Cr
ROUTE CPIGO TO CP12E
L0038 .03 TRAP

KK 9 . SUE

KN RUNDFF FROM 5UB 128

BR k

L5 77

UK 320 L0212 Y 100

BEO fa00 L0123 045 TRAP

KK 128 F

COMEINE CP126 AND SUB 125
C 2
KK 30 SuE
KK RUNOFF FROM SUB 130
Br L 14B0
LS 75
14 2200 ,0213 e 100
RK 9500 013 043 TRAP

HEC-1 INFUT PAGE 32

5 P T Y TN P Y T TTT- TP N |

Lr
COMBINE CP128 AND SUE 130
2

136 CF
ROUTE CP 127 TO CP 136
2000 L0085 035 TRAP 1

135 5uB
RUNOFF FROM SUE 133
535




78
215 .0213 10 100
10006 013 040 TRAP 12

138 ce

COMBINE CP13t AND SUB 135
2

{153A1 cr
BEEERER R RS R R R R R R R R R R R S HE R R L EE R R R B EE R R RS
DISCHARGE IN CFS RELEASED FRON 3-72* CMP ACROSS CAP AT STR 234+10
FEER R R EE R E R EE R F R F R E R R R E R E R R E R E R R R R R R R R
DUTFLOW FROM FIPES '
10 3JANSS 0
. 0001
2 3 7 10 14 17 ' 2% 23
3 41 46 ) 37 63 75 2
k[ 104 112 120 130 140 162 173
198 212 225 239 252 268 300 317
350 366 384 402 420 440 480 500
540 957 573 590 507 623 655 670
712 728 745 757 770 782 798 806
817 822 825 827 830 g3l 834 834
32 832 B! 830 828 825 22 820
817 814 gi2 810 8oy 807 802 13§
753 790 787 783 780 776 7746 76
760 756 752 748 743 738 728 724
713 706 700 694 687 B8t 667 1134
633 843 638 628 618 603 597 380 970
339 549 539 328 a8
FREFFREERREE R R E R R R R R R RN R R R RN R R R R R R RN R R R R R R R R R R R R A E

L T I
G ) a3 03 L3 G €
T A A N N A x)
L )
b B B <= I = o T o v I = I ) I VS ol
03 0Q 0O TJ
3 KR A LI e LA T L2 LA O O

—
[ h)
e
wn
~J
—
w

T A I N ==Y
O g3 e L) b WD

150 SuB
FUNOFF FROM SUB 130 AND ROUTE 1139A1

74
213 0 100
30 RN (&1 TRAF 12 YES
HEC-1 INPUT PRGE 33

P i i
G T ) O ) L
LX) .

P O TN T T PN : RPS: P

cr
COMBINE CP138 AND SUB 150

2

160 Sup
RUNOFF FROM SUE 160 AND ROUTE CP140
3343
77
630 . 0080 A 100
5000 L0077 045 TRAP 310

5UB
RUNDFF FROM SUR 145

7




L0080 100 100
008045 TRAP

cP
ROUTE RUNGFF FROM SUB 145 THRUDGH SUB 160
L0077 045 TRAP 310

ce
COMBINE CPidb AND SUB 160

DIVERSION
DIVERT FLOW GREATER THAN 1000 CFS TO SUR 170

300 1000 15060 2000 5000 10000
¢ 0 500 1000 4000 9000

cp

ROUTE REMAINING FLOW FROM SUB {60 TO CP1B5
L0057 025 TRAP 4% %]

SUE
RUNOFF FROM SUR 245

n
. 0080 .10 10¢
0078 045 TRAF 1o

CF
COMBINE CP 165 AND SUB 245

SUE
RUNOFF FROM SUR 220

77
HEG L0080 A0 100
18000 - 0087 045 TRAF {0 20
HEC-1 INPUT PAGE 34

1 PPN P IS P NN FPRUN. A D AN : A R 1)

223 CF

COMBINE CP 243 AND SUB 220

DIVERT FLOW IN EXCESS OF 1000 CFS TO SUB 240

500 1000 2000 5000 10000
0 0 1000 4000 9000
2%4
<5
ROUTE UNDIVERTED CP223 T0 CP226
5300 .003 025 TRAP 45 .5

275
- (P




v
Iy
v

K
KN
EA
LS
UK
RE
KK

R
4
RE

KK
KK
kA
LS
U
RE
RE

01 PR PR MM

KK
HC
KK
BA

UK

210

2

23t

30064

107682

COMBINE CP236 AND ADOT 1812

cp

ROUTE CP237 10 CP208

.0029

COMBINE CF208 AND CP1984

ROUTE CP210 TO CP236 IN ARIZONA CAAL

0607

Sk

Ny

030

.018

RUNOFF FROM SUR 1070R2

0252

130
360
19040

103142

77
L0040
L0040

004

CF

43
A0
.024

035

ROUTE SUE 1070A7
400 0.0035

103041

5UB

035

100
0057

RUNOFF FROM SUB 103041

(308

160
00
1800

103241

77
0040
0041

003

CF

43
.10
025
.035

Iy

100
RUCH

TRAP

TRAP

TRAP
TRAP

10 CF 1031AZ

TRAF

TRAP
TRAP

HEC-1 INPUT

R PR TP A

COMEINE SUB 1030A1 WITH CP 1031AZ

2
270
.093

250
4500

265
0488

270
2500

267

RUNCFF FROM SUB 270 AND ROUTE 103271

7
. 0080
007

77
. 0080
.008

cp

Sue

.10
045

5UB
RUNOFF FROM SUB 265

.40
045

100

100

P N - RS- A



COMBINE 5UB 265 AND SUR 270
2

313 SuB
RUNDFF FRDM SUE 315 AND ROUTE CF 267
J3e16
83
300 L0057 .10 100
3000 .0044 08D TRAP 10 10

108041 UE
RUNCFF FROM SUR 10B0AZ

77 8
110 .0040 .10 100
2100 L0057 024 TRAP

105041 Sk
RUNOFF FROM SUE 1090AI AND ROUTE SUR 10B0AI
0328
77 38
0040 0 104
L0040 024 TRAP

SUE
RUNCFF FROM SUB 260 AND ROUTE 1090AI

77
35,0080 B¢ 100
3300 009 045 TRAP 10 YES
HEC-1 INPUT PRGE 36

O S N T Y YN : M M 1

170K SUE
RUNCFF FROM SUB 170N AND ROUTE SUB 260

TIL0057 L0 100
2500 L0052 .045 TRAF

173 RET
RETRIEVE FLOW DIVERTED FROM SUB 180

Y

174 cr
ROUTE RETRIEVED FLOK TO CP174
4000 L0057 .045 TRAP 10 20

RET
RETRIEVE FLOW DIVERTED FROM SUB 310

cp
ROUTE RETURN FLOW FROK SUB 310 TO CP175
003 L0BS TRAF H] 10




cr
COMBINE SUR315, CP 174, CP{75 AND SUE 170N

e
ROUTE CP172 TO CP17!
L0033 045 TRAP 1300 01

SuB
RUNDFF FROM SUB 1705
. 3275
ge
£ L0057 A0 e
7000 0038 TRAP

<>

RETREIVE FLOW DIVERTED FROM CPIES

en Lth o
-t

Padibety
e e

SUB
RUNOFF FROM SUB 240 AND ROUTE DIVERTED FLORW

— -
[ A R )

— b g
I - ¥ )

oo =1 e L

3121
85
1300 00537 10 100
000 ,0038 .04 TRAF YES
HEZ-1 INPUT PagE 37

— b
wn £
i as o

S FRTRTUON JUSUUTIR: AU PRSI N TS FYT TR : AN T

238 cF
COMRINE CP171, SUB 1705 AKD SUE 240

o

cP
COMBINE CP236 AND CPZ38

— s pot
LN o oen
[N N
a3 D

cP
DIVERSION - £250 CFS IN ARIZIONA CAMAL, REMRINDER IN
PARALLEL CHANNEL

[N N W]
-3 o n

w0

500 1000 5000 6000  B2%0 7000 10000 12000
SO0 1000 . 5000 B000  B230 250 6250 6250

R ELEL Y]

[ O S O o

[ PP W SO

b=

ing
ROUTE UNDIVERTED FLOM IN TRAPEIDIDAL CHANNEL (EARTH) PARALLEL
T0 ARIZONA CANAL (CP172 TO CP251) TD 98TH STREEY
2700 L0807 033 TRAP 60 4

250 SUB
RUNOFF FROM SUB 250
85
0057 .10 100
L0045 085 TRAP 10

cp

¢
i
v




COMBINE CP251 AND SUB 250

cp
COMBINE CP358 AND CP252

CF
ROUTE CP 247 70 CP 376
L0007 033 TRAP 100

RET
RETREIVE FLOW DIVERTED INTD ARIZONR CANAL

ep
ROUTE FLOW THROUGH ARIZONA CANAL TD 96TH STREET
L0007 .018 TRAP 70 1

(SN
W oL LRt
wvnoon

n
[, QT N PN )

"

P
ROUTE FLOW THROUGH ARIZONA CANAL FROE 9ETH STREET TO FIHA FREEWAY
L0007 .018 TRAP 70 1
HEC-1 INPUT : PAGE 38

— -
LN ocn cn
cy Ch

VI va )

oy

n

N IR T Y PR PO PN : M.

-
P
et
rey

RUNOFF FROM SUR 1B5AZ

0133

L A I I
Y Yy o Oy O O N

LA B 0 I

WA .72
77 85
230 005 05

a0 02

o b pea b pn bk b

oW oLn

K DAMIBS
ROUTE SUE 1£3A1 THROUGH RETENTION BASIN
t STOR

L £ 1 .53
100 101 102
101,55 200 2.9

102 200 2.9

136A2 cr
ROUTE DAY 163AI TO CP 15641
gan 004 .024 TRAP 10

160RI 5tk
RUNDFF FROM SUB 16041

v
1y
\
Y

g -
.09 100
024 TRAP 10

DAMIED
ROUTE SUE 160A7 THROUGH RETENTION BASIN
§TOR
0 483 .93




— —
[, A ] €N LA own
o o o0 3
Lo N = ] o« ~Jd o

-
o
-—

[ ]
[ 25 I o)

b e a e b b
oo own

(V=Y. . N
~} Oy Cf e

(Su)

[

ot o

(¥~ I ¥ ]
>y Yy

St 160
85 101,99
§T 102

KK 161Al

44 ROUTE DAM 180A1 TO CP 161A2

RK 740

KK 18541

.004

SuB

025

TRAP

KM RUNGFF FROM SUR 155A1

BA 025
LS
w2

iy

RE 1120

KK DAMISS

7’7
i
RG]

. 004

85
.03

-
ud

50

KM ROUTE SUB !55A7 THROUGH RETENTION BASIN

|4 RO P S

KK 15782

KM COMEINE DAY 15SAZ WITH CP 158AZ AND CF 161A1

HC 3

K IB1RZ

KK ROUTE CF 157RZ 70 CP 1ZiAT

R 1146

K 150R2

ETO0R

.51
104

ap
200

200

ce

LF

004

SUE

1.02
102
2.9
2.5

{24

1.5
1.5
HEC-1 INPUT

TRAF

KK RUNOFF FRDN SUE 150AI
7

BE 0427
LS

114 230
RE 1200

KK DARIGD

77
05

004

c
o

09
024

100
TRAP

TR F . Y PN PR RN TR

10

10

KA ROUTE SUB. 150A7 THROUGH RETENTION BASIN

K5 !
gy ¢
SE 100
85 101.93
5T 102

KK 15281

5TOR
.83
101
200
200

g

1.70
102
2.9
2.9

i COMBINE DAN 150AZ WITH CP 151AI

HC 2

KK 12181

cp

KM ROUTE CP 15287 70 CF 121A1

RK 726

. 004

024

TRAP

10




T0R1 SUB
RUNOFF FRDM SUB 70A1
0108
7
270 .00625 .1 100
760 .004 024 TRAP 10

12241 CF
ROUTE CP SUB 70AI TO CP 122A1
520 .004 024 TRAP 10

12087 SUB
RUNOFF FRO¥ SUB {Z0RI
L0149
77 85
270 .05 09 10
Bod LG4 0 TRAF
HEC-1 INPUT

l)llllqtllllllﬁll|ill16lllllll7llt!ll08llllIIISDUIIIIIO

( DRMIC :
ROUTE SUE 120A7 THROUGH RETENTION BASIN
t  5TOR
RN N1 .9
{00 161 102
101.99 200 2.9
102 200 2.5

12341 Lk
COMEINE DAM 120RZ WITH CP {21A7 AND CP 122RI

7581 SUR
RUNDFF FROX SUB 75A1 ARD RDUTE CF 12341
L0025
77 8
106,003 .03 100
200,004 024 TRAF 10

DAKTS
ROUTE SUE 75A7 THROUGH RETENTION BASIN
t  STIR
0 08
100 101
101.5% 200
102 200

i

83R1 SUE
RUNGFF FRON SUB BZAL AND ROUTE DAM 75A1
0027
7 85
70 .00 .09 100
285,004 024 TRAP 10 23

DANES
ROUTE 5UB B5A7 THROUGH RETENTIDN BASIN




Lo

ST
o O e
D I Y = V)

Cirorn

(S,
-3

LY KT
[N BN

LT <% |

oo

STOR
2055
101
200
200

SUB
RUNOFF FROM SUE BOAZ

77 8%
005 .09 100
004,024 TRAP
HEC-1 INPUT

8 s U TS P - M. I £

DAKBO '
ROUTE SUEB BOAZ THROUBH RETENTION BASIN

} - STIR

0 26
10z
2.3

2.9

37hI :
ROUTE DAM BOAZ TO CP B7A2
P 1 BN TRRP

BBAZ cF
COMEINE CP B7RZ AND DAM 834!

i

9541 LF
ROUTE CP BBAZ 70 CF 98AZ
08,024 TRAF 16

SUE
RUNOFF FROM SUE 98A1

77

i

0

164
165,99
102

9741

COMBINE DAM 95AZ WITH CP 9BAL

Z

9141

05
004

2275
101
200
200

g

cp

9
.0

02

ROUTE SUE 95A7 THROUGH RETERTION BASIN
STOR

ROUTE CP 97A1 TO CP 91AZ

PAGE 41




<

~8 ~d
(o]

— . e e e b e
el el g~y
[ D8 I DCTE S e I < 1

L3 () LI D L3 RO BD

L

A4 S26 .004 024

Kk 80AI SUB
4 PUNOFF FROM SUE 90A1
AoL018
LS 77 &6¢
UK 156,005 .09 100
RO 1000 004,033 TRAF
HEC-1 INPUT

1/ S S S U T TR P : HAN NS L

DAMSG
ROUTE SUE 90RI THRDUGH RETENTION BASIN
t STOR
0 .26 92
100 101 162
101.9% 200 2.9
200 2.9

92R1 CF
COMEIKE DAM S0AI WITH CP 912

-

KK 110A2 S

44 RUNGFF FROY SUE (10AI
Bk 015

LE 77 g5

i 12,005 .04 166

RLOLZRE L0040 024 TRAP 10
KK DANILO

K ROUTE SUE 110RI THROUGH RETENTION BASIK
RE { GTOR

Fi £ L3 .62

SE iod 101 102

55 10435 208 2.9

5T 102 200 2.9

B L0RE CF
KM ROUTE DAM 110AZ TO CP 101AZ
RE £B0 004 .04 TRAP 10

KK 100A1 il

KK RUNOFF FROF SUE 10041

BA L0032

Lg 77 gs

UK 200 L0035 03 100

Rk 640 004 024 TRAF 10

KK DAR10O

4 ROUTE SUE 100AZ THROUGH RETENTION BASIN
kS 1 BTOR

gy 0 1

5t 100 101

55 101.99 200

ST 102 200

PAGE 42




x

3~ €

LIRS e e T
(VW R o B RN R Y =]
Fu e LI GBI 0 L)

(2%}

T
PO

-

1160 004  .024 TRAP 10 30
HEC-1 INPUT

llllll.'lill.lllzlll'lll3lllllll4lllllll5lllll'lsl..l'll7ll.llllB'llllllgllllll10

DAXIZS
ROUTE SUE 133A7 THROUGH RETENTION BASIN
{ SOk
¢ .3 L
100 101 102
101,99 200 2.9
200 2.9

SuB
RUNDFF FROM SUE 42CRI AND ROUTE DAM 13541

77
200 0037 .10

600 L0083 043 TRAF

42641 P
- COMBINE BUE 405AI, SUB 415RI AND SUR 425A7
40087 YR
RUNOFF FROM SUE 400K7 ARD ROUTE CF 428A1
L0358
2
toee L0057
23000046 043 TRAP

40048 tr

ROUTE S 40087, TO OLH STH 2414430

L3 040 /0 L0085
H z 89 129
25 29 ¢ 0

cp
COMBINE CF 400RAI & CF 4017

42171 cr
ROUTE CP 40ZAZ TD OLH STA 2423450
1 FLOW -1
045 030 L04F 1320 L0015
G ! 2 9 123
30 29 29 0 0

430CA2 SUE
RUNDFF FROM SUR 430CAZ
0382
83
760 .0057 10 100
750 L0053 04 TRAF
HEC-1 INPUT

PAGE 46

PAGE 47




41 P D O A TP T TS PN N R 1

43281 P
COMBINE SUR 430CAI & CP 431A1

2

43341 CF
ROUTE €7 432A1 TO OLH STA 2439400
. FLOW -1
045 018 045 930 0015
b { 2 &0 80 139 140
30 g 29 { 0 25 30

430RA2 SUB
RUNGFF FROM SUE 430ARI
0759

- bem e
1 L on
ud 0 —~J

[ = BN R )

s
o
>

B4
500 0087 0 160
3400 .0033  .045

-
(X
o

~

K 4408A2 SuE
RUNDFF FROM SUR 440RA7
0636
83
1206 0057 .10 10¢
100 L0085 045 TRAP

441A1 tF
COMBINE SUB 430RAZ, 5UB 440RAI, & CP 433A1

e

S0l

ROOTE CP &41R2 7O VIA DE VEKTURA (OLH STA 24424002

1
SAT
LM
{ 1 2 G

30 25 3 0

SQ0RAT
RUNGFF FROK SUE SO0CRAI
0332

By

fyoy

8¢
7660057 .10 100
1200 0050 .30

e b e e m e
O D el Ry
o Lo O3 ) -

L2

(K -S03RAL ce
OFFSITE DRAINAGE HYDRDGRAFH FROM KORTHWEST EDGE OF SRPMIC BOUNDARY
10 0SJANS! 1038
00001

0 ¢
120.6 ~ 38,
%8 5

PABE 48
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1951 KK 503BAl cp

1992 KM RDUTE HYDRDGRAPH FROM CP SO3RAZ THROUGH 7000 LF OF 4,5 FT DIAMETER PIPE
1993 L 70 CF S03BRZ

1994 RE 7000 0032 012 CIRC 4.5

1995 KK S03CAT P
1996 KN COMBINE SUB SOOAAZ, CP 501AZ, & CP 503BAI
1957 HC 3

1998 S00B:1 P

1959 ROUTE CP S03CA7 TO OLH STA 2449+65
2000 ! t FLOM -1

2084 L 045 025 048 782 L0085
2002 0 1 2 89 116
2003 Y 30 23 e & ¢

2004 Y S00BAZ SuE

2005 4] RUNOFF FROM SUB S00BAZ
2008

2047 ‘ g2

2008 0 L0057

2009 K 785 L0018

2040 bR OBLoRZI CP

2081 4 (P SOOBIT & SUB S00BAI
2012 : 2

2013 11 iy

2Gi4 : ROUTE SUB SO0B2Z 70 OLK STR 2454+40

2015 ! FLOW

2ib RC o L0 030 475 L0010

2017 ) : &3 12d

01 0 24 0 it
LHE

RUNOFF FRON SUB S60RAL

8!
005 L1

A047 045 TRAF

Se0AZT {p
COMBINE SUB SHORAT & CF SBOAIAZ
2

S60R17 cp
ROUTE CP SROAZAY TG OLK BTR 24535430
i FLOW -1
A45 030 L0640 490 0015
¢ 1 2 89 127 243
kit 23 25 ¢ ¢ 25
HEC-1 INFUT PAGE 49

g

LTS P S S APTTIIN UM T PPN NP B L

S60BAL 5uB
RUNOFF FROM SUB S60RRI




203t 0224

2037 79

2038 300 L0057 10 100

2028 1500 0047 045 TRAP

2040 E o GBUR22 CF
2041 COMBINE SUE SH0BAZ & CP S60BIAZ
2042 C Z

2043 K 360C11 {F

2544 K ROUTE CP 360FZAL TO OLH STR 2474435

2043 i FLOW -1

2046 RC 045 030 045 1505 L0015

2047 : § Z 85 33 243
2048 i 30 Z ¢ ¢ 23

2085 (K B6OCAI

2050 4 RUNDFF FROM SUB S60LAZ

2051 0421

2052 77

2053 400 0057 10 160

2054 B 1700 - L0047 043 TRRF

360021 ce
COMEINE SUE S60CAT & CF GEOCIAZ

2

S31Rl Cr
ROUTE CP SEOC2AZ TO OLK 574 2458+00 (INDIAN BEND
I FLOW -1
043 030 045 2365 LO0ME
0 i Z g3 12z 238 233
3t 29 29 { 0 29 23

435842 SUB
RUNDFT FROM BUE 495AA1
L0280
g3
806G L0037 .10 100
1200 0043 045

S50RAL St
RUNOFF FROM SUB SSORAI ¥ ROUTE SUE 493RAZ

a2
1200 .0057 - .10 100
KICUHI I I TRAP 10 YES
HEC-1 INPUT PAGE 50

vl Zinnn e dinndni b T B nna 9aaa 0l 10
KE GS52A1 {F

K COMEINE SUB S50AAZ ¥ CP SH1AZ

HC 2

KK S40AAI  SUB
L4 RUNGFF FROM SUB S40AAT & ROUTE ALONG INDIAN BEND RGAD TO OLH

by
.




208%
2090
20%1
2650

2093

2094
2095
20%
2097
2098
209

2100
2101

21107

0680
85
fe00 0037 .10
1900 0030 020

S40A11 3
COMEINE SUB S40AR2 & CP

-
-~

45R11 gr

ROUTE CP S40R1AZ UNDER INDIAN BENG ROAD TO OLH STA 2504435

FLOW -1
B E I 4 6335
1 2 60
29 2 0

S4CART SUE
RUNOFF FROY SUB S45ARI
0086
g5
200 .0057 Al 100
475 ,0022  .030
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COMBINE CP S43EIAI & SUB S45EAI
THIS IS THE TOTAL DISCHARGE TO THE NORTH SIDE OF THE ARIZONA CANAL
FROM THE DUTER LOOP HIGHWAY DFFSITE DRAINAGE CHANNEL
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THIZ CONCLUDES THE AREA CONTRIBUTING TO THE NORTH/SOUTH

HIGHWAY DRAINAGE CHANNEL
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398 Cr
COMBINE CP397 AND SUB 39¢

SUE
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I
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006 045 TRAP 10

tr
COMBINE CP33B AND SUE 400

SCHEMATIC DIAGRAM OF STREAM NETHORK
Vi ROUTING {---3} DIVERSION OR PUMP FLOW
{.1 CONNELTOR {¢--~) RETURN OF DIVERTEL OF PUMPED FLOM
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FLDOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985
U.5. ARMY CORFS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 93616
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SALT RIVER PIMA - MARICOPA INDIAN COMNUNITY
DRAINAGE STUDY

PLAN A
MODIFICATIONS TO ADOT MODEL:

ROBERT L. WARD, P.E,
CONSULTING ENGINEER

e

QUTER LODP FREEWRY
(NDRTH OF THE ARIZONA CANAL)
PHASE 2

HYDROLOGY ANALYSIS FOR OFFSITE DRAINAGE
100 YEAR EVENT
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12 HOUR HYPOTHETICAL STORM DISTRIBUTION

USES % IMPERVIOUS COVER TO SIMULATE DEVELOPNENT
INCLUDES RETENTION/DETENTION BASINS FOR
RESIDENTIAL & COMMERCIAL ARERS

s .

1

.

THIS ‘MODEL INCLUDES THE ADDITIONAL AREA
PREVIOUSLY MODELED BY THE CORP OF ENGINEERS

ALL CURVE NUMBERS ARE FOR 12-HOUR STORM DURATION
NORMAL DEPTH STORAGE ROUTING ALONG ARIZONA CANAL
INCLUDES CAF CROSS-DRAINAGE AT EAST BOUNDARY
BASE MODEL USES APRIL 1989 HYDROLOGIC REVISIONS BY R. WARD
KARCH 1989 HIGHWAY ALIGNNENT HAS BEEN REVISED TO MID 1989
HIGHWAY ALIGNMENT.

MODEL EK15.241
THIS MODEL SIMULATES THE IMPACT TO THE BUTER LOOF
OF & NORTH/SOUTH CHANNEL ALONG AN EXTENSION OF
6th STREET FROM THE NORTH BOUNDARY OF THE SRPHIC
TO THE ARIZONA CANAL

12 DETENTION BASINS HAVE BEEN REMOVED THAT WERE ADJACENT
TO THE OUTER LOOP., MODIFIED PULS CHANNEL ROUTING
OFERATIONS ARE USED IN-PLACE OF THE BASINS.

CHANNEL GEOMETRY IS BASED ON AVERAGED, APPROXIMATE XSEC
GEOMETRY.

)ﬂm******!‘l*lﬁ**m****************

CP 103 IS ROUTED TD SUB 360.

+ ALL SUB-BASIN DATA & ROUTING OPERATIONS HAVE BEEN REVISED
+ 0 REFLECT THE HIGHWAY ALIGNMENT CHANGE MADE BY DCCO IN

+ NID-1983, ADDITIONAL OFFSITE DRAINAGE HAS BEEN ROUTED
$THROUGH 7000 LF OF PIPE AND INSERTED IN THE MODEL AT CP 503R
+  WHICH IS AT THE NORTH SIDE OF VIA DE VENTURA

¥

3+ CHANNEL ROUTING OPERATIONS ARE REFERENCED TG OUTER LOOF

+ HIGHWAY STATIONING FROM THE HIGHWAY GENERAL PLAN £
*!-H.-H-HiHH-l-il-ﬂ-*ﬂﬂﬂ"i*ﬂ"HHﬂ**ﬂ{-ﬂﬂiiﬂﬂH-!'H-Hi-l-

*********‘****************************

58 10 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
83CAL 0, - HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 9JAN31 STARTING DATE
ITINE 0000 STARTING TINE
NE 28% NUMBER OF HYDROSRAPH ORDINATES
NDDATE 10JAN3! ENDING DATE
NDTIME 0000 ENDING TIME

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  24.00 HOURS

ENBLISH UNITS
1 NG UPSTREAM INFLOW TO ROUTE - ERROR EXIT FROM ##¢  FDKSRM ¥

3
N

L
| —

Page 74
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¥

FHEFEFEFEREREY
¥ ¥
£ 358 *
¥ ¥
(2223223222222

GUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
IPLET 2 PLOT CONTROL
g5CAL (. HYDROGRAPH PLOT SCALE

HYDROGRAPH CONBINATION
ICONF 2 NUMBER OF HYDROGRAPHS TO COMBINE

LEELEBETREEL 42304545555
TETETETER FEXTXTESY x

HYDRDBRAFH AT STATION 358
SUM OF 2 HYDROGRAPHS

EREEEE R R R EEEE R R R E R R R R R R R FE R R R R
F43
H ¥
DA MON HRHK ORD FLOW DA MON HRMN FLOW ‘DA MOK HRMK ORD FLOW & DA MON HRMN ORD
FLOW
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G JRN G000 5 JAN 0605 5 JAN 1210 147 9 JAK 1815 220
9 JAN 6005 2 . 9 JAN OR1D 9 JAN 1215 9 JAN 1820
9 JAN 0010 9 JAN 0615 9 JAN 1220 9 JAN 1825
9 IAN 0015 4 9 JAN 0820 77 9 JAN 1225 130 9 JAN 1B30
9 JAN 0020 9 JAN 0625 . 9 JAN 1230 : 9 JAN 1833
9 JAN 0025 k5 JAN (B30 9 JAN 1235 § JAN 1840
9 JAN 0030 E 5 JAN (B35 ¢ 9 JAN 1240 | 9 JAN 1845
9 JAN 0B40 9 JAN 1245 9 JAN 1850

9 JAN 0040 9 JAN 06435 9 JAN 1250 9 JAN 1855

1

9 JAN 0043 9 JAN 0830 9 JAN 1235 5 JAN 1900

g JAN 0050 9 JAN 0655 9 JAN 1300 5 JAN 1905
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9 JAN G035
9 JAN 0100
3 JAN 0105
9 JAN 0110
9 JAN 0115
3 3AN 0120
3 JAN 012

3 JAN 0130
9 JAN 0135
3 JAN 0140
9 JAN 0145
9 JRN 0150

9 JAW 0155

3 JAN (200

3 JN 0205
3 IAN 0210
5 JAN 0215
3 AN 0220
3 I8N 0225
3 JAN 0230
3 AN 0235
3 JAN 0240

3 JAN 0245

9 JAN 0280

9 JAN 0255

9 JAN 0300

9 JAN 0305

9 JAN 0310

9 JAN 0315

9 JAN 0700

9 JAN 0705

9 JAN 0710

9 JAN 0715

9 JAN 0720

9 JAN (725

$ JAN 0730

9 JAN 0733

5 JAN 0740

9 JAN 0745

5 JAN 0750

9 JAN 0755

§ JAN 080G

9 JAN 0805

9 JAN Geit

5 JAK 0BiS

9 JAK 0820

9 JAK 0B2%

5 JAN 083C

9 JAN (B35

9 JAN 0B40

9 JAN 0845

9 JAN 0BSO

9 JAN 0B35S

§ JAN 0900

9 JRN 0905

5 JAN 0910
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5 JAN 1420
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9 JAN 1455
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9 JAN 1930
9 JAN 1935
5 JAN 1940
9 JAN 1945
9 JAN 1950
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9 JAN 2115
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9 JAN 2210
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9 JAN 0545 70 212, 9 JAN 1150 143 287. 9 JAN 1735 216 270. 10 JAN 0000 289

9 JAN 0550 TI 213, 9 JAN 1155 144 296, 9 JAN 1800 217 267.
5 JAN 0SS5 T2 214, 9 JAN 1200 145 307, 9 JAN 1B0S 218 284,
5 JAN 0BOC 73 217, 9 JAN 1205 146 319, 5 JAN 1810 219 261,
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FERK FLOW TIME MAXIMUM AVERAGE FLOW
&-HE 24-HR 72-HR 24, 00-HE
(CFS: (HR}
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(INCHES) 2,371 J.114 5,114 5114
(AC~FT) 278. 800, 00, 600,
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92305 278.
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£#5 HARNING #

#54 UARKING ##3

¥4 UARNING

#i¢ WARKING #

#55 WARNING ##3

£5+ BARNING ###

Fx WRENING ##3

#55 WARNING #4d

KODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 419, 10 8659,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED EY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

MODIFIED PULS ROUTINE MAY BE NUMERICALLY UNSTABLE FOR CUTFLOWS BETWEEN ¢. 10 8859,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS DR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORRGE (USE A LONGER REACH.)

» MGDIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR DUTFLOWS BETWEEN 0. T0 8659,

THE ROUTED HYDROGRAFH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CDRRECTED BY DECREASING THE TIME INTERVAL DR INCREASING STORAGE (USE A LDNSER REACH.)

- MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEK 0. 10 8659.

THE ROUTED HYDRDGRAPH SHOULD BE EXANINED FOR OSCILLATIONS DR CUTFLONS GREATER THAN PEAK INFLOWS,
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

MODIFIED PULS ROUTING MRY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 745, 70 4BB23.
THE ROUTED HYDRDGRAPH SHOULD BE EXAMINED FOR DSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

MODIFIED PULS ROUTING MAY BE NUMERICALLY UNGTAELE FOR DUTFLOWS BETWEEN 95. 10 46E20.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR DSCILLATIONS DR DUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OF INCREASING STORAGE (USE A LONGER REACH.)

MDDIFIED PULS RDUTING MAY BE NUMERICALLY UNSTABLE FOR DBUTFLOWS BETMWEEN 2075. 0 55924,
THE ROUTED HYDROGRAFH SHOULL BE EXAMINED FOR DSCILLATIONS O OUTFLOWS GRERTER THAN PEAK INFLOWS,
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETHWEEN 173, 10 553924,
THE ROUTED HYDRDGRAPH SHOULD BE EXAMINED FOR DSCILLATIONS OR DUTFLOWS GREATER THAN PEAK INFLONS.
THIS CAN BE CORRECTED BY DECREASING THE TINE INTERVAL OR INCREARSING STORAGE (USE A LONGER REACH.)
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#5% WARNING ##4

HARNING ##+

WARNING #¥¥

NRENING ##¥

- RARNING

H5 HARNING

- WARNING

E WARNING #

MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 6247. TO 53924,
THE RBUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OF DUTFLOWS GREATER THAN PEAK INFLOMWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 143, 70 4BBSE.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR DSCILLATIONS OR OUTFLOWS GREATER THAN PERK INFLOMWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCRERSING STORAGE (USE A LONGER REACH.)

MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR DUTFLOWS BETWEEN 0. 70 48858,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR BSCILLATIONS OR ODUTFLOWS GREATER THAN PEAK INFLODWS.
THIE CAN BE CORRECTED BY DECREASINE THE TINE INTERVAL OF INCREASING STORAGE (USE A LONGER REACK.)

MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 144, 70 59444,
THE RGUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 144, TO 52472,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FDR OSCILLATIONS OR OQUTFLOWS GREATER THAN PEAK INFLOWS.

THIS CAN BE CORRECTED EY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE & LONGER REACH.)

MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN {63, TD  54935.
THE ROUTED HYDRDGRAFH SHOULD BE EXAMINED FOR DSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETHWEEN 6633, T0 57908,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR DUTFLOWS BRERTER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL DR INCREASING STORAGE (USE A4 LONGER REACH.)

 NODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOMS BETWEEN 39705, TO 52473,
‘THE ROUTED HYDROSRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.

THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

£ RODIFIED FULE ROUTING MRY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETMEEN 0. 70 60300,

THE EOUTED HYDROGRAPH SHOULD BE EXAMINED FOR DSCILLATIONS OR CUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAK BE CORRECTED BY DECREASING THE TINE INTERVAL OR INCREASING STORAGE (USE A LONGER REACH,)

c #++ MOLIFIED FULE ROUTING MAY BD NUMERICALLY UNSTARLE FOR DUTFLOWS BETHEEN 126, 70

- WARKING

5% WARNING ##+

55 WARNING #3¢

THE RCUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OF OUTFLOWS GREATER THAN PEAK INFLOWS.
THIG CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE £ LONGER REACH.)

FODIFIED PULE ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETUWEEN 283. 70 B6330.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR QUTFLOMG BREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED Y DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

¥ODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 1585, 7O 63404,
THE ROUTED HYDRDGRAPH GHOULD BE EXAMINED FOR OSCILLATIONS DR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED EY DECREASING THE TIME INTERVAL DR INCREASING STORAGE (USE & LONGER REACH.)

MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 288, T0 38478,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR DSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIE CAR BE CORRECTED bY DECREASING THE TIME INTERVAL O INCREASING STORAGE (USE & LONGER REACH.)

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TINE OF AVERAGE FLOW FOR MAXINMUM PERIOD BASIN HAYINUM

N

TIME OF

""?zf?"




OPERATION

HYDROSRAPH AT

ROUTED 10

HYDROSRAFH AT

ROUTED TC

HYDRGSRAPE A7

2 COMEINED A7

ROUTED TCO

HYDROGRAPE AT

2 COMBINED AT

ROUTED TO

aUTES TN
REUTES 70

2 COMEINED A7

ROUTED 10

RYDROGRAPH AT

HYDROGRAFH AT

HYDROGRAPH AT

HYDROGRAFH AT

STATION

1000A7

104261

1060A2

105181

1050R1

1041A2

1040R2

164382

DAKE

10LIRL

161242

102081

240

6-HOUR

24-HOUR

72-HOUR

STAGE

MAY STAGE




.

HYDROGRAPH AT
4 COMBINED AT
HYDROGRAFH AT
GIVERSION TO
HYDROGRAPH AT
ROUTED TC

HYDRDGRAPH AT

ROUTED 1O

HYDROGRAFH AT
HYDROGRAFE AT
HYDROGRAPE AT
HYDRDGRAFE AT

RIITED T8

(GUTED TD
EYDROGRAFE A7

ROUTED TG

2 COMBINED AT
ROUTED 10

HYDROGRAPH AT

30047

DAM7

102,15

102.09




L

ROUTED TD

2 COMBINED AT

ROUTED 70

HYDROGRAPH AT

2 COMEINZD AT

ROUTED TO

HYDROGRAPH AT

EYDRDGRAPH AT

HYDRUSRAPH AT

ROUTER TO

RIUTED T

HYDROGRAFH AT

2 COMBINED a7

ROUTED 10

HYDRDGRAFH AT

3 COMEINED AT

33201

231A1

230RIG

23281

32087

32281

Dan3

102.15

161,92

.33

24,00
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e
s

ROUTED 10
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTER 7O
HYDROARAFY AT
2 COMEINED £7
ROUTEDR TO
HYDROGRARH AT
HYDROGRARH AT
ROUTED TC
HYDEGEEAFH A7
2 COKEINED AT
ROUTEDR TO
I COMBINED £7
ROUTED TO
HYDROGRAPH AT
ROUTED T0

HYDROGRAFH AT




-
o
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v
~

2 COKEINED AT

ROUTED 7O

2 COMBINED AT

HYDROGRAFH AT

2 CONBINED AT

OUTER T

HYDROGRAFE AT

2 COMBINED A7

HYDRGGRARH AT

RGITED TG

: COMETRED A7

COMEINED AT

ROUTED 10

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAFH AT




HYDROGRAPH AT

HYDROGRAFH AT

HYDROGRAFH A

HYDEDGEAPH

HYDROGRAPH

HYDROGRAFH

ROUTED TO

BYDROGRAPH

HYDRDGRAPH

HYDRDGRAPH A1

HYDROGRAFE 4

HYDROGRAFE

HYDROGRAFH AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRA®H AT

2 COMBINED AT

ROUTED 10

HYDROGRAPH AT

HYDROGRAFH A7
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v

e S N - - e
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HYDRDGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRARH AT

HYDROGRAPE AT

HYDROGRAPH AT

HYDROGRAFH AT

HYDROGRAPH AT
HYDROGRAFR AT
HYDROGRAFH
HYDROGRAPH
HYDROGRAFH
ROUTED 70
2 CONBINED A7
HYDROGRAPH AT
HYDROGRAPH AT

HYDROGRAPH AT

1300

1

3

30




HYDROGRAPH AT

HYDROGRAPH AT

2 COMEINED AT

ROUTEE T

HYDROGRAPH AT

2 COMBINED AT

RCUTED T0

HYDROGEAPH AT

HYDROGEAPE AT

HYDROGRAPE AT

HYDRDGRAFH AT

HYDROGRAPH AT

ROUTED 10

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPE AT

ROUTED T0

387.40
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.
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o

- T - .
N ¢ .

2 COMEINED

HYDROGRAPH

HYDROGRAFH

HYDROGRAFH

RYDROGRAPE

HYDROGRAPH

ROUTED T0

2 COMEINED A

HYDROGRAPE &

HYDROGRAFH 4

BYDROGRAFE £7

HYDROGRAFR A7

ROUTEE TO

4§ COMBINEER A7

ROUTED TG

HYDRDGRAPH AT

HYDROGRAPH AT

ROUTED TO

1942

1925

1930

15310

1900

185¢

388.74




HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TC

KYDROGRAPH AT

HYDROGRAFE AT

2 COXEINED AT

ROUTED 10

HYDRUGRARH AT

2 COMEINED A7

»

BEITEN T
ROUTED T0

HYDROGRAFH AT

2 CONBIRED AT

ROUTED TO

2 COMRINED AT

HYDROGRAFH AT

HYDROGRAPE AT




ROUTED TO

HYDROGRAEE AT

Z COYBINED

ROUTED TG

HYDROGRAPH

2 COMBINED

KOUTED TC

HYDRGGRAFH

Z COMEINED &

ROZTEER 10

EYDROGRARH

ROUTED TO

HYDROGRAPH AT

2 CONBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED RY

ROUTED 10




HYDROGRAPH AT

2 COMEINED AT

ROUTED 10

2 COMBINED £

HYDROGRAZE ¢

HYDROGRAPK A1

ROUTED TC

HYDROGRAPH

1804

HYDROGRAPH &
1800

2 COMEINED
1802

ROUTED 10
1811

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

i i 3
i
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2 COMEINED AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED A7
HYDROGRAPH AT
Z COMBINED AT
ROUTED TC

HYDROGRAPH AT
2 CONBINED #7
HYDROGRAPH AT
2 CONBINEL AT
RQUTEE 0

508,

HYDROGRAPE AT
24,

2 COMBINED &

520,

HYDROGRARE

2 COXEBINED A7

ROUTEE 10

HYDROGRAPH AT

2 COMBINED AT

6.42

B.25

b.42

Page
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HYDROGRAFY AT

Z COMBINED AY

ROUTED 10

HYDROGRAPH

2 COMBINED

HYDROBRAFE AT

HYDEOGRAPYH A

HYDROGRAFE £7

I COMEINED &

:OUTED TC

HYDROGRARH £

2 COMBIMED

HYDROGRAPH £

HYDROGRAPH

v
N .
O
pgé

3 COKEINED

ROUTED TC

HYDROGRRFE A1

2 COMBINED

HYDROGRAPH AT

2 COMBINED AT

Page 103
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ROUTED TO

HYDROGRAFH AT

Z COMBINED A7

HYDROGRAPH AT

HYDROGRAPE AT

2 COMEINED AT

HYDROGRAFR AT

HYDROGRAPH AT

ROUTED 10

"BIVERSION 10

HYDROGRAPH AT

ROUTER TC

HYDROGRAPH AT

2 COMBINED &7

HYDROGRAFE AT

2 COMBINED A7

DIVERSION T0

HYDROGRAPH AT

- 115941

1004,

1000,

Page

1057.

104
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ROUTED 70

2 COMBINEDR A7

ROUTED 0

2 COMBINEL #7

ROUTEL 70

HYDROSRAPH AT

ROUTED TC

HYDROGRARE AT

2 COMEINED AT

HYDROGRAPH AT

HYDROGRAPE AT

2 COMBINZD A7

BYDROGRAPH A7

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAFE AT

HYDRCGGRAFH AT

HYDROGRAPH AT

ROUTED T0

274
ke o

2%

257

1676A2

103182

1030R1

103281

70

265

108041

1080R2

260

6.41

10,20

10,20
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HYDROGRAPH AT

ROUTED TO

4 COMEINED AT

ROUTED TC

HYDROGRAPE AT

HYDROGRAPH AT

HYDROGRAFH AT

3 COMBINED AT

2 COMEINED AT

LIVERSIOK 10

HYDREOBRAPE AT

ROUTED T0

RYDRDGRARH AT

Z COMBINED A7

2 COMEINED &7

ROUTED T

HYDROGRAFH AT

ROUTED TO

ROUTED 10

HYDROGRAPH AT
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165A1

ROUTED TO
DAMIBS

ROUTED TD
156R1

HYDROGRAPH A7
160A7

ROUTER TC
DANLEO
ROUTED T0
1611
HYDROGRATH AT
15582
DAKLSS

3 COMEINED A7

ROUTED TO

nRNTER T
ROUTEDR 1O

DAMLSO

2 CDMBINED AT

ROUTEL 10

RYDROGRARH AT

HYDROGRAPH AT
120A1

ROUTEL TO
DAN120

107

102,12




3 COMBINED AT

HYDROGRAPH AT

ROLTED TC

HYDROGRARH AT

ROUTED TO

HYDROGRAPH AT

ROUTED 1O

ROUTER TD

2 CO¥EINED

ROUTER T0

EYDROBRAPE £

ROUTEE T

2 COMBINED AT

ROUTED TC

HYDROGRAPH AT

mireen TH
ROUTER TO

2 COMBINED AT

HYDROGRAPH AT

DARTS

9741

9182

50A1

DAMSO

108

102.47

1062.07

102,13
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4

ROUTED 10
DaMilce

ROUTED 70
101R2

100R1
DARL00
3 COMBINED A7

102a1

ROUTED TC
10341

DIVERSION TO
' 103842

HYDROGRAPE A7
103RA1

ROUTED 70
3B1R7

arsy

HYDROGRAPH &

2 COMEIRED 17

ROUTED 10

410841
HYDROGRAPH AT
41081
ROUTED TO
410881
2 COMBINED AT
410CA1

ROUTED TO
42101
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HYDROGRAPH

ROUTED 10

HYDROGRAFH AT

ROUTED TC

AYDROGRAFH A

ROUTED T0

S AOED TR
2 COMBINED AT

ROUTED T0

IvAnRan AT
HYDRGGRAPH

HYDROGRAFH

HYZROGRAFE AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

140A1

DAML40

DAMIZ0

420A1

4206R1

40561

DAMI3S
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RLUTED 0
400AA2

Z COMBINED A7

402A1

ROUTED TO

HYDROGRAPH AT

2 COMEINED A7

RGUTEE 70

IYmme e e %
HYRROGEARY AT

440RR1

o mAaprInS
o DOREIND

ROUTED 10
S01A1

S00RAT

HYDROGRAPE A7

S03RRI

ROUTED 70
503BA2

3 COMEINED AT
S03CA2

ROUTEER TC

S00BLI

HYDROGRAFH AT

2 COMBINED A7

300R21

ROUTED TO
SB0ALT




HYDROGRAFE A
S60AA2

2 COPRINED £
SE0R21

ROUTEL TO

S60BII
HYDRDGRAPH A7

SEOBRI

2 COMEINED
S60B21

FIUTED T0
SE0C1T
HYDROGRAFH AT

J60CAT

2 COMBINED

~aY

Se0l27

4354R2

HYDROGRAFH £
Sa0RAL
& COMBINED

HYDROGRAFE &

7.00

HYDROGRAPE &

2 COKBINED AT

ROUTED 10




HYDROGRAPH AT

2 COMEINED AT

ROUTED 70

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMEINED AT

HYDROGRARH AT

2 COMBINED #7

¢ COMBINED AT

ROUTED T0

HYDROGRAPH AT

2 COMEINED AT

HYDROGRAPH AT

2 COMBINED AT

S45B11

545BR1

J45CAL

543021

g0es.

4003,

7.00 194. 4.

§73z.  7.%0 4182, 17235, 1725,

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION
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INITIAL VALUE  SPILLWAY CREST  TOF OF DAM
ELEVATION 100,00 101,98 102,00
 STORAGE 6. 4, 4,

QUTFLOW 0. 0. i

MAXINLY NAYIMUM  MAXINUN  MAXIMUM  DURATION TIME OF TINE OF

RESERVOIR DEFTH STORAGE  QUTFLOW  OVER TOP  MAX DUTFLOW  FAILURE

H.Z.ELEV  OVER DA¥ AC-FT Crs HOURS HOURS HOURS

162,18 .19 4, 38, 10.25 B.50

SUMMARY OF DAM OVERTOPPING/BREACK ANALYSIS FOR STATION DARS

INITIAL VALLE SFILLUWAY CREST TOP OF DAM
ELEVATION 100,90 101.99 102.00
STORAGE 0. E. 5.

OUTFLOM 6. 0. 1,

HAXINUM  MAXIMUM  MAXIMUN  DURATION TINE OF TINE OF
RESERVOIR DEPTH STORAGE  OUTFLOW  OVER TOP  MAX OUTFLOW  FAILURE

W.5.ELEV  OVER DAK AC-FT {rs HIURS HOURS HOURS

102,15 A5 6. 67. 1.67 £6.50

SUNMARY OF DAY OVERTOPPING/BREACH ANALYSIS FOR STATIDN pAM?

’- -
;




| I G

RATID

oF

PHF

FRTIO

or

PHF

INITIAL VALUE

ELEVATION 100,00
STORASE oG

QUTFLOW G,

MAYINUM MALIKUM  MAXINUM

RESERVOIR DEFTH STORAGE

W.5.ELEV  OVER DAM AC-FT

SPILLWAY CREST

101,99

]
ia

0.

MEYIMUM  DURATION

QUTFLON  OVER TOP

CFs HOURS

337, 24.00

TOP DF DAM

102.00
1.

1.

TIME OF
¥AY OUTFLOW

HBURS

12,83

SUMMARY OF DAM OVERTOPPING/BREACE ANALYSIS FOR STATION DAXE

INITIAL VALUE
ELEVATION 100,00
8TORABE 0.

QUTFLOK {.

MAYTHUN MAXIMUM  MAXINUM

DEFTH 5TORAGE
OVER DAN AC-FT

102,09 .03 2.

SPILLWAY CREST

101,93

2.

{.

MAXINUK  DURATIOR

DUTFLOY  OVER TOP

CFS HOURS -

3, 5,25

T0P OF DAY

102,00

-
}
i

{.

TIME OF

MAX DUTFLOW

HOURS

£.33

SUMMARY OF DAK OVERTOPPING/BREACH ANALYSIS FOR STATION DAKZ
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TIME OF

FAILURE

HOURS

TINE OF

FRILURE

HOURS




INITIAL VALUE SPILLWAY CREST TOF OF DAK
ELEVATION 100,00 101.99 102.00
STORAGE 0. & 2

OUTFLDK 0. 0. 1,

KAXINUY MAYIMUE  MAXIMUK  MAXINMUM  DURATION TIME OF

RESERVDIR DEPTH STORAGE  OUTFLOW ~ OVER TOP  MAY OUTFLOW
W.S.ELEV - OVER DAM AC-FT Crs HOURS HOURS
102,15 BH] Z. &3, 6.08 6.33

SUMMARY OF DAW DVERTOPFING/BREACH ANALYSIS FOR STATION DARE

INITIAL VALUE SrILLURY CREST TOF OF DAM
ELEVATION 100,00 101,95 102,06
STORAGE 0. 4. 4.

QUTFLOW 0. 0. 1.

HAYINUN HAYINUM  MAXINMUM  MAXINUM  DURATION TINE OF

RESERVOIF DEPTH STORAGE  OUTFLOW  OVER TOP  MAY OUTFLOW
¥.5.ELEV  OVER DAM AC-FT CFs HDURS HOURS

16,52 00 3 @, .00 00

SUMMARY OF DAM OVERTOPPING/RREACH ANRLYSIS FOR STATION DAR3

PLAN ! ... Criesarens INITIAL VALUE SPILLWAY CREST TOP GF DAN

TIME OF

FAILURE

HOURS

TINE OF

FRILURE

HOURS




ELEVATION 100,00 101,99 102.00

STORAGE 0, 2, 2,

QUTFLOK 0. 0. i,

HRYINU MALIMUYM  MAXINUM  MAXINUK  DURATION TINE OF TI¥E OF
RESERVOIF DEPTE STORAGE  OUTFLOK  OVER-TOP  MAX OUTFLOK  FAILURE

¥.5.ELEY  [VER DAM AC-FT Fs HOURS HOURS HOURS

162,14 Bl 2 62. 5,75

SUMMARY DF DAN OVERTOPPING/BREACH ANALYSIS FOR STATION DANY

INTTIAL VALUE SPILLWAY CREST T0P OF DAN

ELEVATION 160,00 101,99 102.00

.
{

STORASE G, 14 .

QUTFLDK 0. . 1.

MAXINUK MAYIMUN  MAXINUE  MAYINUN  DURATION TI¥E OF - TIME OF
REGERVEIR DEFTH STORAGE  DUTFLOM  OVER TOP  MAX DUTFLONW  FAILURE

B.S.ELEV  OVEFR DAM AC-FT gre HOURS HOURS HOURS

’_- ”- w- (-

102.47 .47 14, 382, 10,33 B.30

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATIOK  DAKIES

INITIAL VALUE SFILLWAY CREST TOF OF DAM

LEVATION 100,00 101.99 102,00




§TORAGE

DUTFLOW

HAXINUN

RESERVLIR

K.S.ELEV

162,12

SURMARY DF DAY DVERTOPFING/BREACK AKRLYSIS FOR STATION

ELEVATION

STORABE

QUTFLOK

MAYINUN
RESERVOIR

¥.S.ELEY

102,18

FAXINUK  WAXIMUM

DEFTH STORAGE

QVER DAM AC-FT

A2 .

INITIAL VALUE
104,06
0.

0.

RAYINUN

RAXINUM
BEFTH STORAGE

OVER DAN

.18 L.

HAXINUN  DURATION
QUTFLOW

£rs HOURE

30. 4.83

SPILLWAY CREST

101,99

i

.

MAYLINUM  DURATION

QUTFLOW  OVER TOF

HOURS

2. £.58

OVER TOP

TIME OF

MAY OUTFLOW

HOURS

.17

DAM18G

TOF BF DAY

102.00

4
ds

1.

TIME OF

NAY DUTFLOM

HOURS

6.2%

SUMMARY OF DAM DVERTOPPING/BREACH ANALYEIS FOR STATIDN  DAN1SS

FLAN 1 misiiicncnnse

ELEVATION

STORAGE

INITIAL VALUE
100,00

0.

SPILLWAY CREST

101,99

1.

TOP OF DaN

102.00

{.

TIME OF

FAILURE

HOURE

TIME OF

FRILURE

HOURS




0
<

v
et

DUTFLORK

MAYINUK MREINUN  NAXIMUX  MAXIMUY  DURATION
RESERVGIE DEFTH STORAGE  OUYTFLOW  OVER TOP  WAX OUTFLOW

W.G.ELEV  OVER LAM AC-FT {rs HOURS HOURS

HL 20 1, 108, e £.25

SUMMARY DF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION  DARMIZO

INITIAL VALUE SFILLERY CREST TOF OF DAK
LEVATIEN 106,00 161,98 142,00
STORAGE ¢, 2.

DUTEL DM @, i,

KRiIRUE MAXIHUN  NMAYINUM  MAXIMUY  DURATION TIME OF
or RESERVDIR DEFTH STORAGE  ODUTFLOW  OVER 7TOF  MAX OUTFLOW

PHF #.5.ELEY  OVER DAM BC-FY ere HOURS HOURS

O .28 2, 174,

SUMMARY OF DAY [VIRTOPRING/BREACE AKALYSIS FOR STATION

INITIAL VALLE SPILLWAY CREST TOP OF DAY
100.0¢ 101.93 102.00
STORAGE 0. i

DUTFLOW ¢, 0.

TINE OF

FRILURE

HOURS

TIME OF

FAILURE

HOURS




RATIO MAYINOY MRXINUN
oF RESERVTIR DEPTH
FEF W.5.ELEV  DVER DANM

102,13 A3

MAKINUK

STORAGE

AC-FY

{

i

MAYINUM  DURATION ~ TIME OF

DUTFLOW  DVER TOF  MAX OUTFLDR

CFS HOURS HOURS

e
i

SUMHARY Df DAY OVERTOFFING/BREACH ANALYSIS FOR STATION  DAMIG

PLAK INITIAL VALUE

ELEVATIOR

STORAGE

QUTFLOK

RATID MEXIMUN HAXINUY
o REQERVOIR BEPTH
W.8.ELEV  DVER DAM

102,48 48

SUMMARY DF DA DVERTOPPING/BREA

L
LEVATIEN
STORAGE

DUTFLOW

106,00

0.

0.

v
MAXIMUE

§T0RRSE

AC-FT

¢.

IKITIAL VALUE

106,00

0.

Ol

SPILLURY CREST

SPILLWAY CREST

TOF OF DAX

101,99

0.

0.

MEXIMUN  DURATION TIME OF

QUTFLOW  OVER TOP  KAX OUTFLOR

Ings HOURS HOURS

354, 10,00 £.33

R ANALYSIS FOR GTATION  DAMES

70P OF DAM
101,95 102,00
0. 0.

()l 1.

TIME OF

FAILURE

HOURS

TIHE OF

FRILURE

HOURS




RATIO MAXINUN MAXINUM  MAXINLN - MAXINUM  DURATION TINE OF TINE OF
or RESERVOIR - DEFTH STORRGE  QUTFLOW  OVER TOP  MAX OUTFLOW  FAILURE

PHF W.S.ELEV  DVER DaM AL-F1 CFS HOURS HOURS HOURS

378, 10,42 £.33

UMMERY OF DAY DVERTOPPING/BREACH AKBLYSIR FOR STATION  DAMBO

0 INITIAL VALUE  SPILLWAY GREST  TOP OF DAM
ELEVATION 101,98 102,00
5STORAGE 0. @,

DLIFiby I 0. 1.

KRLINUE MAYIRUN INOE  MAXIMUM  DURATION
RESCRVOIR DERTH - TOR7E QUTFLON  DVER TOP

IWER DAY - oFE i Urs HOURS

Eam ey ¥ A
VLN Y S 0. F<B

QUMNARY [F DAY QVERTORTIKE/RREEZH ANALYSIS FOR STATION  DAMIG

INITIAL VALUE SPILLWAY CREST TOF OF DAM
ELEVATIOK 100,00 101,99 162.00
5TORASE & 1. 5.

DUTFLOK G, G, L.

g
-
=

i
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RATID MRXINUN FAYIMUX  MAXINUM  MAXIMUM  DURATION TINE OF TINE OF
bF RESERVDIF DEPTH STORAGE  OUTFLOW  OVER TOP  MAX DUTFLON  FRILURE

¥.S.ELEY  DVER DAM AC-FT LFs HOURS HOURS HOURS

102,13 13 i 35, 4.75 6.25

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIE FOR STATION  DAM3C

INTTIEL VALLE SRILLUAY [RERT T0P OF DAM
ELEVATION 100,00 101,93 102,00
8TGRAGE & H 1.

QUTFLOK ¢, Q. b

RATIO MAXINON RAYIMUM  MAXIMUM  MAXIMUM  DURATIDM TIME OF TINE OF
or RESERVOIR DEFTH STORAGE  OUTFLOW  OVER TOP  MAY OUTFLOW  FAILURE

W.5,ELEV  OVER DAK AC-FT CFs HOURS HOURS HOURS

3
ol

76, o.08 £.25

cHMMaRy OF DAX DVERTOPPING/BREACH AMALYSIS FOR STATIDN  DAMINC

1

INITIAL VALUE SPILLWAY CREST T0F OF DAY
10¢.00 101,95 102,00

¢ 1, 1.

DUTFLDM ¢, 0. i

i
i .

MAYINUE MAXIKUK  MAXIMUM  MAXIMUM  DURATION TIME OF TINE OF

.




-

v
.

RATIS

oF

RESERVOIE DEFTR STGRASE  DUTFLOW  OVER TOF  WAX QUTFLOM

W.5,ELEV  CVER DA AT-FT 3 HEURS HOURS

162, 14 14 i 64. 3,58 £.17

UMMARY OF D&M OVERTOPPING/BREACH ANALYSIS FOR STATION  DAMIGO

INITIAL VALUE SPILLWAY CREST TOF OF DAY
ELEVATION $00,30 101,95 102,00
STORASE ¢, 4, 0.

DUTFLOK {. ' g, 1.

KRYINUM MAYINUY  MAYINUY  MAXIMUN  DURATION TI¥E OF
RESERVOIR BERTH STOR&RE  QUTFLOH  OVER TOP  MAX OUTFLOW

W.5.ELEV  QVER DAY BL-FT £rs HoURS HBURS

102.24 L2 . 1 5.08 W

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR ETATION  DANid0

SPILLWRY CREST TOF OF DAK
ELEVATION 100.00 101,99 102,80
STORAGE 0. {. f.

QuTFLON a. @, i

KAXINUY MAXIMUM  MAXIMUM  MAXIMUM  DURATION TIME OF

RESERVOIR DEPTH STORAGE  OUTFLOW  OVER JOF  MAX OUTFLOW

Page 123

FRILURE

HOURS

TINE OF

FAILURE

HOURE

TIME OF

FAILURE




W.S.ELEV  OVER DAN AC-FT Crs HOURS

18

SUMMARY TF DAN CVERTOPFING/BRERCH AKALYSIS FOR STATIOR  DAKI30

INITIAL VALUE SRILLWAY CREST TOF OF DA
ELEVATION 100,00 101.9% 102,60
87CRAGE i, i, 1.

QUTFLOH 0. ¢ 1.

XATID ¥AXINUK HAXINUN { MAXINUM  DURATION TINE OF
QUTFLOW  OVER TOF  MAX DUTFLOK

W.G.ELEV - OVER DAE -FT Fs HIURS HOURS

35 .42 .33

SUMMARY OF DAY OVERTOPFING/BREACH ANALYSIS FOR STRTIDN  DAMZOC

INITIAL VALUE SPILLMAY CREST TOF OF DAY

ELEVATION 106G 00 101,95 102.00
STORAGE 0, G, 0.

GUTFLOW 0. -0 1.

KaYInUM MAYTNUE  MAXIMUK  NAXINUY  DURATION TIME OF TIME OF

RESERVOIR DEPTH STORAGE  QUTFLOYW  OVER TOP  MAY DUTFLOW FAILURE

W.G,ELEV  DVER DAN AC-FT CFs J0URS HOURS ROURS




102,13 A3 0. 60, - 1.2% £.42

SUNMARY OF DA OVERTOPFING/BREACH ANALYSIS FOR STATIDN  DAKIZS

IRITIRL VALUE SPILLWAY CREST TOF OF DAK
106,00 101,95 R
STORAGE &, i, {.

QUTFLOW g, 0 1.

RATIO HALINUK MAYIMUE  BAXINUM  MAXINUM . DURATION TIRE OF TINE OF
oF RESZRVOIR DEFTH STORABE  OUTFLOW  OVER TOP  MAY OUTFLOK  FAILURE

R.S.ELEY  OVER DR -FT Lre HOURE HOURS HOURS

l ‘
0
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ARIZONA CANAL OUTFALL CHANNEL
EXISTING CHANNEL SECTION 35+00
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ARIZONA CANAL OUTFALL CHANNEL
IMPROVED CHANNEL SECTION 35400
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ARIZONA CANAL OUTFALL CHANNEL
EXISTING FLOW CONDITIO
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Salt River Pima-Maricopa Indian Community 3182AMOCK.WQ1
Mockingbird Lane Diversion Channel BJF 03/04/92

Summary of Channel Flow Geometry

Units 9 Average
initial improvements

Flow 900
Velocity 5
Depth l 4
Bottom Width 25
Top Width 73

Future improvements

Low Flow Channel
Flow
Velocity
Depth
Bottom Width
. Top Width

[4.]

Loal
2@”#&
29&)02

Overflow Channel
Flow
Velocity
Depth
Bottomn Width
Top Width

B8

Combined
Flow
Bottom Width
Top Width




Salt River Pima-Maricopa Indian Community
Mockingbird Lane Diversion Channe!

Channel and Levee Design
Reach = ] 4 8 8 7 [ ]

Qc = Channel flow = 1,400 908 ™ 820 a0 84
| = Reach length = 3,200 2,000 2300 700 1,300 1,200
s = Land slope = Energy elope = 0.00780 . 0.00800 0.00830 0.00140 0.00154 0.00870
z= Bide siope = 4 4 4 -4 4
d-= Depth of fiow = 4.00 4.00 4.00 4.00 200
n = Friction value = 0.035 0.035 X 0036 0.035 0.035
b= Bottom width = 30 [ ] -] " 10
&= Cross sectional area = b*d+d*~2°z= 183.48 3 18338 118.82 :8.02
p =  Wetted perimeter = b+2*°d*sqrt(1 +2°2) = 82,85 48.82 5782 4800 28.50
r= Hydraulic radius = ajp = 282 2.60 283 2.54 1.38
tw= Top width = b + 2°d*z +20 82 ] n” [ ] 48
v = Velochy = 1.46°r~ (2/3)*sqrt{s)/n = 7.88 318 a 428
sp = Stream power = v*ris*82.4 = 10.01 0.34 o7 0.76 248
Q' = Estimated flow trial and eror = v*a = 1,408 908 820 aro 154
ot = Emorof estimate = Q' - Qc >= 0 o ©) ©) ©) ]

4,235 8,721
22,348 6,744 3,534
[} 1 2 1

2, .3%.
o
a§§.§§

»
§i:sa

Ve = Volume Excavation = a*/27 =
A= Amaofliningsi*ph=
ROW = Right-of-Way Area = tw * 43560 =

38
gss 2%

Overtflow channel and leves design
Reach =

Qc = Channel flow =

I = Reach length =

s = Land slope = Energy siope =
z= - Sidesiope =

d = Depth of flow =

y = Depth of overfiow channe! =

Sﬂgg’s g

Low Fiow Channel
n = Friction value =
b = - Bottom width =
a = Cross sectiona area = 2°d ~2+d*b-z°y ~ 2=
p= Wetted perimeter = (2*d-y)*sqitz~2+1)+b =
r= Hydrulic radius = a/p =
tw= Top width = (2°dy|*24¢b+20 =
v= Velocity = 1.48°r~ (2/3)*sqrt(s)/n =
sp = Stream power = v*r's*62.4 =
Ql = Flow in low flow channel =

2
2

b
gisaa

Ve = Volume Excavation = a*//27 =
A= Asactiining=i*p=
ROW = Right-of-Way Area = tw * /43580 =

28
£ss &

Overflow Channel

n= Friction value =

b= Bottom widih =

a= Cross sectional area = z/2*y~2+b'y =
p = Wetted perimeter = b+y*sqri(z~2+1) =
r= Hydraulic radius = ajp =

twe Topwidth=b + 2y

v= Velocity = 1.40%~ (2/3)*sqrt(s)/n =
sp = Stream power = v*r*g*g2.4 =
Qo= Filow in overfiow channel =

2
2

@
fina»

Ve = Volume Excavation = a*/27 =
A= Amacflining=i*pP=
ROW = Right-of-Way Area = tw * /43580 =

32
BEs &

Combined Low Fiow and Overfiow Channel

a= Combined Cross Section Area =
p= Combined Perimeter =

tw = - Combined top width

Qi = Flow in low flow channe! =
Qo = Flow in overflow channel =
Q= Combined flow = Qi + Qo =
o= Emor of estimate = Q- Cc >= 0

183.00
128.34
147.47
868
325
N2

12
Totais
101,318
214,724
8t

2
»

Ve = Combined & Hon Volume =
Al = Combined Lining Area =
ROW = Combined Right-of-Way Area =

28
g5s 3388,
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SALT RIVER PIMA - MARICOPA INDIAN COMMUNITY EKA#3182.2
MASTER DRAINAGE PLAN 8182C1BF.WQ1
$6th Street Street Storm Drain 03/04/82
Construction Cost Estimate :

[TEM DESCRIPTION TOTAL UNIT UNIT TOTAL
QUANTITY cosT COST
========’=‘=’=-=-B‘=====-“EGEESE“.-EﬂﬂﬂtBBB““E MEEENSE EZESE CEESDEDESEELE EFEEREEDREEIK
Roadway Fill cy. $0.50 $9,096
13' x 13 Concrete Box Culvert LF. $518.00 $1,577,760
11’ x 11’ Concrete Box Culvert LF. $444,00 $1,815,960
9 9’ Concrete Box Culvert LF. $370.00 $307,100
8 8’ Concrete Box Culvert : LF. $333.00 $123,210
7 6’ Concrete Box Culvert LF. $278.00 ~ $113,980
8 4’ Concrete Box Culvert Connector LF. $259.00 $68,376
12* Dia. Storm Drain Pipe LF. $15.00 $495
Storm drain transition/junction structure EACH $12,500.99 $50,004
Headwall w/wingwalls for 16'x14' outiet, ADOT B-03.10 (Mod.) EACH $5,000.00 $5,000
Trash rack for outiet structure, MAG 502-1, Modified EACH $3,400.00 $3,400
Congiuit access structure (Manhole) EACH $2,000.00 $20,000
Concrete Apron, 4* P.C.C. w/6'x6" w.w.f. (10 ga.) SF. $4.00 $51,840
Trash rack for inlet structure, MAG 502-1, Modified EACH $3,400.00 $20,400
Geotextile fabric for subdrain SF. $0.50 $116
Aggregate for subdrain fill TON $12.00 $720
Asphalt Conerete Surface Course (2, A 1-1/2) TON $24.00 $2,088
Select Fill or Aggregate Base for roadways (4%) TON $20.00 $1,890
Cutoff wall, MAG 552 LF. $15.00 $20,760
Remove tree 73 EACH $1.00 $73
Remove/relocate power pole & down guy, by SRP 1  EACH $10,000.99 $10,001
Drywell w/connector & catch basin 2 EACH $4,000.00 $8,000

Sub-total, Construction $4,210,269
10% Contingencies $421,027

Total Construction $4,631,296
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SALT RIVER PIMA - MARICOPA INDIAN COMMUNITY EKA#3182.2
MASTER DRAINAGE PLAN 3182C1BF.WQ1
Arizona Canal Outfall Channel 03/04/82
Construction Cost Estimate

fTEM DESCRIPTION TOTAL UNIT UNIT TOTAL
QUANTITY COosT COSsT

Channel Excavation 91,482 cY. $2.50

4" Gunite Lining 12345 8. $18.00

Maintenance Ramp, 8' P.C.C. w/6'x6* w.w.. (10 ga.) 5,198 S.F. $3.20

Barbed Wire Fence - 6,875 LF. $20.89

Grade and Compact 12’ Maintenance Road 4344 SY. $3.00

Grade 1’ deep roadside drainage ditch 3258 LF. $2.00

Survey marker, MAG 120-1, Type B 6 EACH $1,000.00

Maintenance ramp access gate 1 EACH $2,600.00

Sub-total, Construction
10% Contingencies

Total Construction
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SALT RIVER PIMA - MARICOPA INDIAN COMMUNITY EKA#3182.2
MASTER DRAINAGE PLAN -3182C1BF.WQ1
Mockingbird Lane Diversion Channel 03/04/92
Construction Cost Estimate

ITEM DESCRIPTION TOTAL UNIT UNIT TOTAL
QUANTITY COSsT COSsT

Channel Excavation 83,120 C.. $2.50 $207,800

Sub-total, Construction $207,800
25% Contingencies '$51,850

Total Construction $259,750




SALT RIVER PIMA - MARICOPA INDIAN COMMUNITY 3182\ROW1.WKS
MASTER DRAINAGE PLAN BJF 03/04/92
~ Right-of-Way Calculations

Initial Future
Arizona Canal Outfall Channel
Length 3,258
Width ' 100
Area
Area
96th Street Storm Drain -
Length - 9,004 9,004
Width | 80 20
Area S 720,320 180,080
Area ’ , - 16.54 4.13
Mockingbird Lane Interceptor Channel |
Length ft 20,011
Width | ft 54 111
Area sq ft 1,089,000 2,221,560
Area | acres 25.00 51.00

Total Right-of-Way acres 49.02 70.09
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II.

EXISTING DRAINAGE BABSIN CHARACTERISTICS

A.

AREA/LOCATION

The drainage basin consists of approximately 20 square
miles located primarily within the Salt River Pima-
Maricopa Indian Community. The drainage area is bounded
on the northeast by the Granite Reef Aquifer, on the
south by the Arizona Canal, and on the west by Pima
Road. The perimeter and location of this drainage area
can be seen on the sub-basin and concentration point map
located in the appendix of this report.

EXISTING DRAINAGE PATTERN/FACILITIES

Currently, the Master Plan area exhibits a northeast to
southwest drainage pattern. No major drainage
improvements have been made on Community lands outside
of the existing farm area and the Pavillions commercial
development. All drainage outside the existing farmland
is provided by natural channels having slopes ranging
between .002 ft/ft and .018 ft/ft Existing overland
slopes range from .0028 ft/ft in agricultural areas to
.0213 ft/ft in the northeast section of the basin area.
All runoff is intercepted on the southern boundary of
the drainage area by the Arizona Canal. A portion of
this runoff is allowed to enter the canal at various
inlet locations while the remainder ponds against the
northern embankment and is conveyed westward to Indian
Bend Wash and then to the Salt River.

LAND USE AND GROUND COVER

The majority of the study area located within the Salt
River Pima-Maricopa Indian Community is wundeveloped
desert land with sparse desert vegetation. The
remainder of the land within the Community consists of
irrigated agricultural fields. The portion of the
drainage basin outside the Community is primarily urban
developed land within the City of Scottsdale. This area
includes Scottsdale Ranch and other developments having
significant drainage improvements which alter the
natural runoff characteristics of the drainage basin.
These improvements include on-site detention,
channelization and lakes.

80IL DATA

Based on a review of the Soil Survey of the Aquila-

Carefree Area, Parts of Maricopa and Pinal Counties,
Arizona, U.S. Department of Agriculture, April, 1986, it

was determined that the basin area was comprised of two
major hydrologic soil groups, Groups B and C. These
groups were further subdivided into desert and
agricultural areas. These classifications were used to
select Soil Conservation Service (SCS) curve numbers for




