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DOUBLETREE RANCH ROAD DRAINAGE IMPROVEMENT PROJECT
DESIGN STUDY REPORT

INTRODUCTION

(A) General
This Design Study Report has been prepared for the Flood Control District of Maricopa County

(FCDMC) and the Town of Paradise Valley (PV) as part of the Doubletree Ranch Road
Drainage Improvement Project (DTRR). The purpose of the project is to provide protection
from the10-year, 24-hour flood event to area residents. The project consists of a 10-year storm
drain system within Doubletree Ranch Road beginning at Tatum Boulevard and discharging into
Indian Bend Wash (IBW), with major storm drain laterals along Tatum Boulevard from
Doubletree Ranch Road to the trailhead at the Phoenix Mountain Preserve; 52" Street from
Berneil Wash to Butler Drive then continuing up Butler Drive to 49™ Street; and along 56"

Street from Cherokee Wash to Doubletree Ranch Road. Figure 1 shows the project location.

(B) Study Area

The study area is primarily within PV. A portion of the project extends into the City of
Phoenix. The watershed that contributes runoff to the study area extends into the Phoenix
Mountain Preserve to the west and Mummy Mountain to the south. The study area is bounded
on the west by 47™ Place west of Tatum Boulevard, on the north by the natural watershed divide
at Berneil Wash, on the east by the IBW, and on the south by Cherokee Wash. Doubletree
Ranch Road is on the section line between Sections 28 and 29 to the north and Sections 32 and
33 to the south, in Township 3N, Range 4E. The main inlet is west of Tatum Boulevard in
Section 31. The study area is shown on Figure 2. Runoff entering the study area from the west

crosses Tatum Boulevard and flows overland and along streets to the IBW.

(C) Existing Data & Reports
The FCDMC and PV have been collaborating on this project for several years. An initial

Feasibility Study was performed that indicated that a solution for the 100-year flood event is
cost prohibitive. As part of this design, the following data and reports were made available for

use on this project:
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Figure 2 - Study Area
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1. Hydrologic Report and HEC-1 Model dated November 1995.

2 Final Feasibility Report Study Report for the 100-year storm system dated
March 1997.

3. Topographic mapping of the study area in digital format.

(D) Deliverables

The DTRR project was performed in two phases. Phase I investigated the feasibility and
construction costs of a solution for the 10-year, 24-hour flood event based upon the alignment of
the 100-year preferred alternative as determined in the Feasibility Study. If the findings of the
preliminary design phase (Phase I) were acceptable to FCDMC and PV, the project would
proceed into Phase II which is the final design phase. The findings in Phase I indicated that
proposed design and estimates of probable costs were acceptable and authorization was given to

proceed with Phase II.

This Design Study Report is part of the deliverables for Phase II of the project. The other
Phase II deliverables consist of the Construction Drawings, special provisions and construction
cost estimate for the recommended 10-year storm drain plan. This report describes the
hydrology and hydraulics analysis and design and the evaluation of utilities, right-of-way, traffic
control, and environmental and 404 permit issues. A discussion of the plans and the engineer’s
estimate of construction cost is also included. An amendment to the Phase I Geotechnical

Report will be included as an appendix in the special provisions.

HYDROLOGY

(A) Introduction
The hydrology for the DTRR area was originally developed as part of the Feasibility Study.

Hydrology was developed for existing conditions in the Existing Hydrology Report, November
1995, prepared by Kaminski-Hubbard Engineering. Hydrology for the 100-year recommended
plan routing is presented in Pre-Final Stormwater Management Plan, Volume I, Hydrology, May
31, 1996, also prepared by Kaminski-Hubbard. Hydrology for this study was prepared by using
portions of both models to develop a model of the 10-year runoff condition with the
recommended storm drain routing and a model of the 100-year runoff condition that diverts 10-

year flows into the storm drain and routes the remaining 100-year flow overland according tothe
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overland routing parameters from the existing conditions model. The 10-year model is used to
size the storm drain system and the 100-year model is used to determine the excess overland flow

during a 100-year storm event.

(B) Methodology }
Hydrology for the DTRR area was developed using the U.S. Army Corps of Engineers, HEC-1

Flood Hydrograph Package (HEC-1) computer program. Guidance is given in the Drainage
Design Manual for Maricopa County, Arizona, Volume I, Hydrology (DDM1) for application of
the HEC-1 program within Maricopa County. Additionally, the computer program Drainage
Design Menu System (DDMS) has been developed by the FCDMC as an aid in the application of
the methods described in DDM1. Features within the DDMS used for this study include
Computation of Precipitation Frequency-Duration Values in the Western United States
(PREFRE) and Maricopa County Unit Hydrograph Procedure 1 (MCUHP1). The application of
these tools is more specifically described in the Kaminski-Hubbard Hydrology Report.

Runoff was originally evaluated under existing conditions for the 2-, 10-, 50-, and 100-year
storms for 6- and 24-hour duration storms using the SCS Type II time distribution of rainfall.
Aerial reduction factors were utilized from the NOAA Atlas II. Rainfall losses were estimated
using the Green-Ampt method. The Clark Unit hydrograph was used to represent runoff
characteristics for the watershed. The 10-year and 100-year, 24-hour duration storms were
evaluated for this study. The drainage subarea boundaries and the HEC-1 Schematic for the area

are contained in the Appendix.

(C) Drainage Area Characteristics

The watershed area is approximately 4 square miles in size and drains directly into Indian Bend
Wash. The drainage area is bounded by Mountain View Road to the north, IBW to the east,
Mummy Mountain to the south, and the Phoenix Mountain Preserve to the west. Significant
features affecting drainage patterns in the area are residential developments, Tatum Boulevard,

Doubletree Ranch Road and Cherokee Wash.

In general, the boundary between the City of Phoenix and the Town of Paradise Valley within the
study area is Tatum Boulevard. A large percentage of storm runoff originates in the steep

mountains west of Tatum Boulevard and drains northeasterly through residential streets and
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subdivision drainageways to the IBW. Historically, runoff emanating from the mountains
traveled overland through numerous small washes to the IBW. Developments have altered many
of these flow paths due to parcel subdivision, landscaping and block wall construction. As a
result, Doubletree Ranch Road becomes a major water carrier and is impassable to traffic. Many
homes experience flooding during frequent rainfall events and standing water in streets isolates
the community. In particular, Cherokee Elementary School at 5 6™ Street, south of Doubletree

Ranch Road is isolated during all but the smallest rainfall events.

Computed peak discharges at key concentration points are summarized in Table 1 for the 10-
and 100-year storms for existing conditions and with the recommended 10-year storm drain
system in place. The 100-year flows with storm drain are residual overland flow values. The

HEC-1 summary output for the 10-, and 100-year models is contained in the Appendix.

Table1

Location Existing Conditions 10-yr Storm Drain

10-yr 100-yr 10-yr 100-yr
Overland Overland with Residual
Storm overland

Drain flow

Tatum Blvd @ Doubletree Ranch Rd. 284 686 284 402
52" St. @ Butler Drive 92 220 92 128
52™ St. @ Doubletree Ranch Rd./South N/A 515 209 215
Berneil Wash @ 52™ St. 135 326 135 191
52" St. @ Doubletree Ranch Rd./North 2 5 135 5
Doubletree Ranch Rd. @ 52™ St. 295 N/A 627 409
Cherokee Wash @ 56™ St. 789 1813 789 1813
56™ St. @ Cherokee Wash 108 318 184 79
56™ St. @ Doubletree Ranch Rd. 145 395 219 120
Doubletree Ranch Rd. @ 56" St. 726 2025 909 933
Doubletree Ranch Rd. @ IBW 925 2145 954 1432

Note:  Decreasing flows going downstream include diversions into the storm drain.
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3.

HYDRAULICS

(A) Introduction

This section describes the hydraulic calculations used for the 10-year storm drain design. The
storm drain is sized for the existing conditions 10-year, 24-hour runoff. The excess runoff, not
carried in the storm drain system, during a 100-year storm is routed overland. The Doubletree
Ranch Road roadway section is lowered as part of the design to contain the excess flow that is

not conveyed in the closed conduit system during a 100-year storm event.

(B) Design Criteria

Drainage design for hydraulic structures in Maricopa County is governed by criteria presented in
Drainage Design Manual for Maricopa County, Arizona, Volume II, Hydraulics, January 28,
1996 (Hydraulics Manual.) The following criteria apply to the 10-year design:

Storm Drain Design Criteria:

Velocity: Where possible, a minimum cleansing velocity of 5 ft/s shall be maintained in the

system. However, a minimum velocity of 2 ft/s must be maintained when flow is one-half of the
design discharge.

Materials: The storm drain system is sized for concrete with a Manning’s n of 0.012.

Hydraulic Grade Line: Storm drain systems shall be designed so that the hydraulic grade line is
at least 1 foot below the gutter elevation.

Manhole Spacing: Manholes shall be spaced at intervals of approximately 500 feet for conduit
diameter 48 inches or larger. :

Pavement Drainage Criteria:
Hydrology: The flow rates used for pavement drainage are calculated with the FCDMC Rational
Method.

Pavement Flow Spread: The flow spread in streets shall be limited to allow one dry 12-foot
driving lane in each direction for collector and arterial streets during a 10-year storm.

Maximum flow in street: The flow within the right-of-way shall be limited to the 100 cfs
maximum flow with 10 feet per second maximum velocity and a maximum depth of 8 inches
during a 100-year storm.

Catch Basins: Pavement drainage inlets are sized for curb opening inlets with a 80% reduction
factor applied.

Exceptions to Established Criteria:

A decision was made during early project coordination meetings to depress Doubletree Ranch

Road to contain the difference between the 10-year flow in the storm drain system and the 100-
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year flow to ensure that the 100-year flow is contained within the road right-of-way. As
indicated in Table 1, the resulting surface flows within Doubletree Ranch Road are as high as
1432 cfs, which does not meet the stated criteria of 100 cfs maximum flow rate or 8 inches
maximum depth. The design is based on this decision and is reflected in the plans and

calculations.

Pavement dr.ainage inlets are generally sized to limit pavement flow spread to 6 feet during a 10-
year storm. Thé typical roadway section provides an 11 foot driving lane in each direction with a
6 foot bicycle lane adjacent to the gutter and a 1 foot paved shoulder adjacent to the median. The
pavement spread criteria is modified to allow the full 11 foot driving lane to remain clear with
pavement spread limited to the 6 foot bicycle lane. In limited cases the spread is allowed to
exceed 6 feet, up to a maximum of 7 feet. This is allowed due to the 1 foot shoulder adjacent to

the median that could be used by motorists if needed.

(C) Design Calculations

Initial estimates of required storm drain sizes were made based on the 10-year flows from the
HEC-1 hydrology model using Manning’s equation with the natural ground slopes along the
storm drain alignments. The routing parameters in the HEC-1 hydrology model were then
updated to reflect the preliminary pipe sizes. This was done to account for the hydrologic routing
effects of the closed conduit system. The revised 10-year flows from the new routing
calculations were then used to re-size the storm drain pipes. The 100-year HEC-1 model was
then developed to divert the pipe flows out of the historical overland flow path. The excess
overland flows were then routed along the historical overland flow path to determine the peak
discharges that would be flowing on Doubletree Ranch Road during a 100-year storm event. A
revised roadway profile was then developed for Doubletree Ranch Road. The roadway is
depressed below existing grade to contain the full excess 100-year flow not intercepted by the
storm drain system. The hydraulic capacity of the roadway for the depressed Doubletree Ranch
Road is checked using the HEC-RAS model. These calculations are presented in the Appendix,

and the diskette at the rear of the report contains the HEC-RAS input and output files.
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Based on the revised roadway profile, pipe profiles were then developed for the storm drain
pipes. The revised storm drain sizes and profiles were then coded into the StormPlus hydraulic
model to develop a hydraulic grade line model that includes junction and transition losses in the
system. Based on the StormPlus results, the storm drain sizes were finalized. The StormPlus
model was run using the soffit (inside top of box culvert) elevation as the tailwater condition.
The District requested that the higher of either the 10-year floodplain elevation in Indian Bend
Wash or the soffit elevation for the box culvert be used for the starting condition. The 10-year
design storm is used to evaluate outlet velocities important for designing the outlet energy
dissipator and the grass-lined channel at IBW. The StormPlus output using the design flow rates

from the 10-year, 24-hour storm is contained in the Appendix.

Pavement drainage calculations are performed using procedures from FHWA HEC-12, Drainage
of Highway Pavements. The FCDMC Rational Method is used to determine peak discharges for
inlet design. The Papadakis and Kazan time of concentration equation is used with a minimum
time of concentration of 10 minutes. The rainfall intensities from Figure 3.2 in the Hydrology
Manual are adjusted by a factor of 0.966 to convert Phoenix Metro intensity values to the
appropriate intensity at the DTRR project location. The pavement drainage and inlet calculations

are contained in the Appendix.

In addition to the pavement runoff, off site runoff must be admitted into the storm drain system.
Off-site runoff is intercepted before it enters the street section, when possible. Inlets are typically
either grate type or headwall type inlets located behind the curb or within an existing swale. In
cases where the off-site runoff enters the roadway, curb opening drain inlets will be used to
capture the runoff. The peak discharge reaching each inlet is computed using the Rational
Method. The Rational Method runoff is typically from drainage subareas that are a breakdown of
larger subbasins modeled in HEC-1. The storm drain pipe is sized using the HEC-1 flows from
the larger subarea analysis and the inlets are sized from the Rational Method small area analysis.
As a result, the sum of the Rational Method flows will typically be higher than the HEC-1
computed peak discharge for the same drainage area. As a result, there will be more inlet
capacity than storm drain pipe capacity. Rational Method discharge and inlet capacity
calculation sheets for off-site inlet flows are contained in the Appendix along with a sub-area

exhibit showing the sub-area breakdown.
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4. UTILITIES

Several utilities will be affected by the storm drain improvements. Underground and overhead
telephone, underground power and underground cable generally parallel the right-of-way line. Other
underground utilities in the project include water, sewer and gas lines. Letters of request were
mailed to all utility companies in the area. Utility companies owning facilities within the project area

are listed below.

Utilities have been shown on the plan and profile sheets based on information received from these
companies and from field measurements. Additional potholing was performed to better determine the

location and extent of utility conflicts.

Construction of the storm drain facilities will require the relocation of a number of underground
utilities. The lowering of Doubletree Ranch Road to accommodate the excess 100-year flow will
also require the relocation of some underground utilities. Relocation of these utilities has been

identified on the Construction Drawings.

City of Phoenix (Sanitary Sewer and Potable Water)  Arizona Public Service (Power)

Water and Wastewater Division P.O. Box 53999, Station 3539
200 West Washington Street, 8" Floor Phoenix, AZ 85072
Phoenix, AZ 85003 Contact: John Rael
Contact: Ralph Mosca Phone: (602) 371-6945
Phone: (602) 495-5601
City of Scottsdale (Sanitary Sewer) Southwest Gas (Natural Gas)
City of Scottsdale - Franchise Department
9312 North 94" Street 9 South 43™ Avenue, Mail Station 420-586
Scottsdale, AZ 85258 Phoenix, AZ 85009
Contact: Dave Petty Contact: Dominique Mitchell
Phone: (602) 391-5650 : Phone: (602) 484-5306
Cox Dimension Cable (formally Insight) US West Communications (Telephone)
115 North 51% Avenue 6350 South Maple Avenue, Room 125
Phoenix, AZ 85043 Tempe, AZ 85283
Contact: Carl McKay Contact: Helen Sutt
Phone: (602) 352-5860 Phone: (602) 831-4771
Utility Locations
Blue Stake

Phone: (602) 263-1100
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5. RIGHT-OF-WAY & EASEMENTS

The existing right-of-way within the project varies from 65 feet to 80 feet. Existing right-of-wayon
Doubletree Ranch Road and 56™ Street is 80 feet and is centered about the existing roadway
alignment. Right-of-way on 52" Street is primarily 80 feet in width and centered about the existing
roadway alignment with the exception of that segment between Tomahawk Trail and Doubletree

Ranch Road, where the westerly right-of -way is 25 feet in width.

The majority of the proposed drainage improvements will be contained within the existing rights-of-
way and drainage easements with the exception of the points of collection and discharge. Land
acquisition will be necessary for improvements associated with the 52™ Street laterals. The lateral to
the north will require additional right-of-way/easements at its collection point within Berneil Wash.
Improvements for the south lateral along 52" Street will require land acquisition at Butler Drive.

Limits are shown on the Construction Drawings.

6. TRAFFIC CONTROL

Maintenance of traffic is an important issue considering the volume of traffic on this roadway
arterial. Drainage improvements will affect the entire existing roadway prism. Two major factors
continued to surface during the investigation of traffic control, those being safety to the motoring
public and construction progress of the contractor. It was determined that closure of the roadway
would be the most beneficial due to these factors. The roadway will continue to be open to local
traffic. Advance warning of the street closure prior to construction will help in reducing the impact
to the motoring public. In addition, the contractor will be required to develop a public awareness
program that will keep the public informed of the progress, scheduled work, and anticipated project
completion. Notification of roadway closures and rerouting for emergency vehicles will be required.

Access to schools and residences must be maintained during all phases of construction.

7. ENVIRONMENTAL & 404 PERMIT ISSUES

Section 404 of the Clean Water Act regulates construction activities within “Waters of the U.S.”
The U.S. Army Corps of Engineers (COE) enforces the Section 404 requirements through the 404
permit program. Prior to undertaking construction activities within waters of the U.S., a 404 permit
must be obtained. The purpose of the 404 permit program is to avoid adverse impacts or to offset

unavoidable adverse impacts to existing aquatic resources.
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Waters claimed by the COE as waters of the U.S. are referred to as “jurisdictional waters.” The 404
permit requirements and limitations apply only to jurisdictional waters that are impacted by the
project. The FCDMC has assumed responsibility for delineating jurisdictional waters within the

project limits.

8. CONSTRUCTION DRAWINGS
The Construction Drawings are prepared at a 1 inch =20 feet scale and are submitted under separate

cover. The design includes identification of: utility conflicts through as-built and record drawings,
necessary acquisitions of permanent and temporary rights-of-way, inlets, catch basins, and an outlet
into IBW that minimizes impacts to the existing golf course and utilizes the existing low flow
channel. The following sections describe the major project features and special design

considerations:

| (A) Doubletree Ranch Road Trunkline
The Doubletree Ranch Road Trunkline will collect runoff west of Tatum Boulevard and convey

it along the Doubletree Ranch Road alignment to the IBW. Doubletree Ranch Road will be
lowered so that the roadway cross-section will convey the excess runoff that is not contained in
the storm drain system during a 100-year storm. The roadway centerline profile is shown on the

plans.

Runoff emanating from the Doubletree Canyon subdivision will be collected along the west side
of Tatum Boulevard with a grass lined swale. The swale will collect the broad shallow sheet
flow and concentrate it at the inlet for the dual 48-inch pipe. The 48-inch pipe will extend across
Tatum Boulevard to a junction structure where the storm drain becomes a single 60-inch pipe.
This 60-inch pipe will extend easterly to 52™ Street. A special junction structure was designed at
the 52™ Street intersection to accept runoff from the 52" Street laterals. Due to the large
discharges combined at this point from opposing laterals, the potential for large junction losses

exists. Special design considerations have been incorporated into the layout of the structure.

A two barrel 6' x 5' reinforced concrete box culvert (RCBC) section will be required for the
combined flows east of 52" Street. Surface runoff is collected and admitted into the storm drain
approximately 1300 feet east of 52° Street. The 2-6'x 5' section extends to S6™ Street where the

56™ Street lateral joins from the south. As with the 52" Street junction, this junction required
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special design consideration to limit junction losses.

A two barrel 10' X 5' RCBC is required from 56™ Street to Indian Bend Wash. The storm drain
leaves the roadway alignment east of Via Los Caballos and daylights into a new grass lined
channel that is graded to match into the existing low flow channel within Indian Bend Wash. An
energy dissipator outlet structure was developed at the IBW outlet as discussed in a later section.
(B) Tatum Lateral

The Tatum Lateral will collect runoff just north of the trailhead to the Phoenix Mountain
Preserve and Horseshoe Road. Collected storm water will be conveyed to the Doubletree Ranch
Road Trunkline. This lateral will consist of an 18-inch pipe from the Phoenix Mountain
Preserve to Horseshoe Road, where the pipe is upsized to a 30-inch to its connection with the

Doubletree Ranch Road Trunkline.

(C) 52" Street Lateral
The 52™ Street Lateral will collect runoff at the intersection of 49 Street and Butler Drive; and

convey it east along Butler Drive to 52™ Street. At 52" Street the lateral will then extend north
along 52" Street to the Doubletree Ranch Road Trunkline. Runoff is also collected north of
Doubletree Ranch Road at Berneil Wash and conveyed south to the Doubletree Ranch Road
Trunkline. There is an existing wash and dip section in Butler Drive west of 52" Street that will
concentrate flows at the storm drain inlet which will be situated along the west side of 52™
Street, north of Butler Drive. A 30-inch pipe will be installed in Butler Drive for approximately
1300 feet, then upsized to a 48-inch pipe. This 48-inch pipe will extend to 52" Street and then in

52™ Street to Tomahawk Trail. A 66-inch storm drain is required north of Alice Avenue.

Some field revisions have occurred, at the intersection of 49™ Street and Butler Drive, prior to
completion of the construction drawings. In this area, the wash has been paved over, the existing
headwall has been removed, and the culvert has been extended approximately 100’ to the west.
In order to provide an inlet into the Butler Drive/52™ Street South storm drain lateral, the limits
of the recently improved area must be surveyed, and a special manhole with a weir structure to
divert flow needs to be designed. The District requested that the plans be completed without
making the necessary revisions. Before construction, the design in this area should be revised.
The natural terrain north of Doubletree Ranch Road drains north to Berneil Wash, which is the

true low point in the area. The 60-inch pipe in the 52" Street lateral will intercept 10-year runoff
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within Berneil Wash and divert it south along 52" Street to the Doubletree Ranch Road

Trunkline.

(D) 56" Street Lateral
The 60-inch 56" Street Lateral will collect runoff at Cherokee Wash and convey it north along

56™ Street to the Doubletree Ranch Road Trunkline. The inlet at Cherokee Wash is designed to
intercept the portion of the 10-year discharge in Cherokee Wash that exceeds the channel
capacity. The intent is to fully utilize the existing channel capacity and only provide storm drain
capacity for the excess flow. This is discussed more fully in the following section.

(E) Cherokee Wash Crossing
One of the issues driving this project is the limitation of access to Cherokee School during smalil

storm events. Cherokee School is located on the east side of 56™ Street between Cherokee Wash
and Doubletree Ranch Road. The existing Cherokee Wash crossing consists of only a dip
section. Therefore, there is water crossing the roadway during any runoff event. Doubletree
Ranch Road becomes flooded as well during relatively small storms, thus isolating Cherokee
School. Under the proposed plan, access will be possible from Doubletree Ranch Road during a
10-year storm event. Providing a 10-year crossing at Cherokee Wash will allow a second access
to the school. A 4 barrel 10’ X3' RCBC is proposed for the crossing. The northern-most barrel
will discharge into the 56™ Street lateral. The remaining three barrels will discharge into
Cherokee Wash east of 52™ Street. A short concrete wall at the northern-most barrel will allow
low flows to continue in Cherokee Wash during all storms which will help support the existing
vegetative habitat downstream from 56" Street. A handrail along each face of the RCBC is
preferred by the Town of Paradise Valley over guardrail or any other type of barrier.

The effect of adding a box culvert at this location is investigated. Under existing conditions, the
channel upstream of 56™ Street has less than a 10-year capacity, as substantiated by an FCDMC
two-dimensional hydraulic model. Once channel capacity is exceeded, runoff will flow
northeasterly towards Doubletree Ranch Road. About 200 feet upstream of 56™ Street, the
channel capacity is 300 cfs, which is less than half of the 10-year flow 789 cfs. The hydraulic
effect of the culvert before and after improvements is determined for the 300 cfs flow rate, using
a HEC-RAS model. As shown in a comparative stream profile plot in the Appendix, there
would be no increase in water surface elevation after the culvert is constructed.

The culvert is designed for the full 10-year flow rate of 789 cfs. At some point in the future,
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channel improvements may be made to Cherokee Wash to contain the 10-year flow. Of the 789
cfs, 184 cfs would be intercepted by the 56" Street storm drain, and 605 cfs would continue
downstream. The capacity of Cherokee Wash for a short distance downstream of 56™ Street is
about 605 cfs. The Cherokee Wash cross section locations and HEC-RAS model output are
presented in the Appendix. The diskette at the rear of the report contains the HEC-RAS input
and output files.

(F) Indian Bend Wash Outlet
The Doubletree Ranch Road storm drain daylights near Indian Bend Wash. At the storm drain

outlet, riprap is placed for erosion protection. The storm drain exit velocity will be about 9.5 feet
per second, and the 100-foot length of riprap should act to slow this down to the channel velocity
of 4.2 feet per second. The riprap apron is set on the same grade as the grass lined swale, which
is at a slope of 0.18 percent. The grass-lined swale conveys the flow to the low flow channel of
the IBW. The Appendixv contains the riprap protection design, and the grass-lined channel

computations.
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FLOOD HYDROGRAPH PACKAGE
JUL 1997
VERSION 4.1

(HEC-1)

02FEBOO TIME 14:12:57

* *

* *
* * *
* * *
* * *
* RUN DATE * *
* * *
* * *

EE S S EEEEE SRS EER RS RS ERREEEEREE LRSS R R

X X XXXXXXX XXXXX ’ X
X X X X X XX
X X X X X
XXXXXXKX XXXX X KXXXK X
X X X X X
X X X X X X
X X XXXKXXX XXXXX XXX

LER SR RS SRS E R RS RS R RS SRS REEE R SR

*
U.S. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER *
609 SECOND STREET *
DAVIS, CALIFORNIA 95616 *
(916) 756-1104 *

*

*

khkkkkhkkdkddhhhhkkdhdhhkhhkrhdkhkhhkdrkhxdhhd

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION

1 HEC-1 INPUT PAGE 1
LINE ID....... 1oovun.. 2. ... - J 4o, L 6uvrnns Terennnn Burrirnn 9. ... 10
1 ID DOUBLETREE RANCH ROAD REGIONAL DRAINAGE STUDY FCD 97-32
2 ID FILENAME: 10YR24P1.DAT
3 iD 10~YEAR 24-HOUR STORM DURATION for the ALTERNATIVE CONDITIONS
4 iD
5 ID PREPARED BY DIBBLE & ASSOCIATES, SUB-CONSULTANT TO BROOKS HERSEY
6 ID Modified 12 June 98 by f. brown
7 iD See other modification notes at the end of this input file.
*DIAGRAM
8 IT 1 1500
9 10 5
*
10 KK 290s
11 KM SUB-BASIN 290




12 KM  24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
13 KM L= .38 Kb=.111 Adj. Slope = 315.0
14 BA .092
15 N 30
16 KM  RAINFALL DEPTH OF 2.38 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
17 KM AN AREAL REDUCTION FACTOR OF .976
18 PB 2,323
19 KM THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II STORM
20 PC .000 .005 .011 .016 .022 .028 .035 .041 .048 .056
21 PC .063 .071 .080 .089 .098 .109 .120 .133 .147 .163
22 PC .181 .204 .235 .283 .663 .735 .772 .799 .820 .838
23 PC .854 .868 .880 .891 .902 .912 .921 .929 .937  .945
24 PC .952 .959 . 965 .972 .978 .984 .989 .995  1.000
25 LG .160 .250  4.150 .470 30.000
26 uc .283 .164
27 UA 0 3 5 8 12 20 43 75 90 96
28 UA 100

.
29 KK  R291
30 KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 290 THROUGH SUB-BASIN 300
31 RS 4 FLOW -1
32 RC  0.035 0.030 0.035 1800 0.0268 ¢
33 RX 0 0.5 20.0 30.0 40.0 60.0 8.0 80.0
34 RY 7.0 5.0 3.0 1.0 0.0 3.0 5.0 7.0

*
35 KK 300s
36 KM  SUB-BASIN 300
37 KM  24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
38 KM L= .38 Kb = .059 Adj. Slope = 153.0
39 BA .052
40 LG .100 .250  3.950 .510 15.000
a1 uc .258 .205
42 UA 0 5 16 30 65 77 84 90 94 97
43 UA 100

*

HEC-1 INPUT PAGE 2
LINE ID....... lovene.. 20000, B PR - P A I P T 10

44 KK  HC305
45 KM COMBINE FLOWS FROM SUB-BASIN 290 AND SUB-BASIN 300
46 HC 2

*
47 KK  R306
48 KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 300 THROUGH SUB-BASIN 380
49 RS 1 FLOW -1
50 RC  0.035 0.030 0.035 400 0.0250
51 RX 0 0.5 1.0 39.5 40.5 79.0 79.5 80.0




53 KK 3108
54 KM  SUB-BASIN 310
55 KM  24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
56 KM L= .95 Kb = .104 Adj. Slope = 315.0
57 BA .249
58 1G .170 .250  4.200 .460 40.000
59 uc .488 .353
60 ua 0 3 5 8 12 20 43 75 90 96
61 UA 100
*
62 KK  R311
63 KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 310 THROUGH SUB-BASIN 360
64 RS 6 FLOW -1
65 RC  0.035 0.030 0.035 2800 0.0204
66 RX 0 0.5 1.0 39.5 40.5 79.0  79.5 80.0
67 RY 8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
*
68 KK 3208
69 KM  SUB-BASIN 320
70 KM  24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
71 KM L= .68 Kb=.087 Adj. Slope = 315.0
72 BA .170
73 LG .140 .250  5.600 .230 30.000
74 uc .333 .220
75 ua 0 5 16 30 65 77 84 90 94 97
76 UA 100
*
77 KK  R321
78 KM _ NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 320 THROUGH SUB-BASIN 330
79 RS 5 FLOW -1
80 RC  0.035 0.030 0.035 1000 0.0100
81 RX 0 0.5 49.5 50.0 155.0 155.5 199.5  200.0
82 RY 5.0 1.0 1.0 0.0 0.0 1.0 1.0 5.0
*
1 HEC-1 INPUT PAGE
LINE ID....... S S DU doiinns L J - I SO - FE - T 10
83 KK 3308
84 KM  SUB-BASIN 330
85 KM  24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
86 KM L = .49 Kb = .067 Adj. Slope = 264.4
87 BA .123
88 LG .110 .150 7.300 .120 17.000

89 uc .237 .140




104
105
106
107
108
109

110
111
112

113
114
115
116
117
118

119
120
121
122
123
124

LINE

125

UA
UA

KK
KM
HC

KK

KM
KM
BA
LG
uc
UA
UA

KK
KM
RS
RC
RX
RY

KK

HC

KK

RS
RC
RX
RY

KK
KM
KM
KM
BA
LG

iD

ucC

100

HC335
COMBINE FLOWS FROM SUB-BASIN 320 AND SUB-BASIN 330
2

3408
SUB-BASIN 340
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .34 Kb = .,132 Adj. Slope = 315.0
.069
.180 .250 4.800 .320 42.000
.279 174
0 3 5 8 12 20 43 75 90 96
100
R341
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 340 THROUGH SUB-~BASIN 360
5 FLOW -1
0.035 0.030 0.035 2400 0.0369
0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
HC345
COMBINE FLOWS FROM SUB-BASIN 330 &340
2
R336
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 330 THROUGH SUB-BASIN 360
5 FLOW -1
0.035 0.030 0.035 2400 0.0113
0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
350s

SUB-BASIN 350
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .38 Kb = .093 Adj. Slope = 315.0
.076
.140 .250 4.800 .320 48.000
HEC-1 INPUT PAGE
..... e R - DA - TP TS : DOV B X
237 150




126
127

128
129
130
131
132
133

134
135
136
137
138
139
140
141
142

143
144
145

146
147
148
148
150
151

152
153
154
155
156
157
158
159
160

161
162
163
164
165

02:
UA

KK
KM
RS
RC
RX
RY

KK

KM

BA
LG
ucC
[87:
UA

KK
KM
HC

KK
KM
RS
RC

RY

KK
KM
KM
KM
BA
LG
uc
UA
[2:%

KK
KM
RS
RC
RX

0 5 16 30 65 77 84 90 94 97
100
R351
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 350 THROUGH SUB-BASIN 360
5 FLOW -1
0.035 0.030 0.035 2600 0.0373
0 0.5 1.0 39.5 40.5 79.0 79.5 80,0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
3608

SUB-BASIN 360
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .87 Kb = .054 Adj. Slope = 297.2
.255
.110 .250  4.100 .490 19.000
.317 .201
0 5 16 30 65 77 84 90 94 97
100
HC365
COMBINE FLOWS FROM SUB-BASINS 310, 340, 350, 360 & COMBINED FLOWS AT HC335
4
R366
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 360 THROUGH SUB-BASIN 380
2 FLOW . -1
0.035 0.030 0.035 1300 0.0135 i
0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
3705

SUB-BASIN 370
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .64 Kb = .111 Adj. Slope = 315.0
.142
.160 .250 4.800 .320 42.000
.379 .268
0 3 5 8 12 20 43 75 90 96
100
R371
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 370 THROUGH SUB-BASIN 380
9 FLOW -1
0.100 0.030 0.100 3400 0.0135

0 0.5 1.0 39.5 40.5 79.0 79.5 80.0




LINE

167
168
169
170
171
172
173
174
175

176
177
178

179
180
181

182
183
184
185
186
187

188
189
190
191

RY

ID

KK

* ok % % ok % o sk % o H ok % I é =
(@] =

KM
RS
RC
RX
RY

KK
KM
KM
KM

KK
KM
DT
DI
DQ

8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
HEC-1 INPUT PAGE
B N 2.0, 3., 4o, 5. 6..0nnn Toveon B..o.... 9...... 10
380s

SUB-BASIN 380
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .45 Kb = .057 Adj. Slope = 151.0
.068
.100 .250 4.000 .500 17.000
.279 .219
0 5 16 30 65 77 84 90 94 97
100
HC384
COMBINE FLOWS FROM SUB-BASIN 370 & 380 AND COMBINED FLOWS AT HC365
3
HC385
COMBINE FLOWS FROM HC305 & HC384
2

This next diversion removed, flow in Cherokee Wash not diverted, and
the runoff to 52nd St. from Subbasins 230, 250, & 260 will be
intercepted in the proposed storm drain lateral.

DT385
100% DIVERSION AT CHEROKEE WASH AND 52TH STREET TO DOUBLETREE RANCH ROAD
261RE

0 1000 5000

0 1000 5000

See above note concerning previously proposed diversion DT385

R386
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 380 THROUGH SUB-BASIN 390
4 FLOW -1
0.035 0.030 0.035 1800 0.0061
0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
390s

SUB-BASIN 390
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
L = ,53 Kb = .058 Adj. Slope = 77.0




192
193
194
195
196

LINE

197
198
199

200
201
202
203
204
205

206
207
208
209
210
211
212
213
214

215
216
217

218
219
220
221
222
223

224
225
226
227

BA
LG
uc
92:%
UA

D

KK

HC

KK
KM
RS
RC

RY

KK
KM

KM
BA
LG
ac
UA
UA

KK
KM
HC

KK
KM

DT
DI
DO

KK
KM
KM
KM

.066
.100 .250 4,450 .400 15.000
.417 .397
0 5 16 30 65 77 84 90 94
100 :
HEC-1 INPUT
..... 3 O T I IIr - PA O - P
HC395
COMBINE FLOWS FROM SUB-BASIN 390 AND COMBINED FLOWS AT HC385
2
R396
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 390 THROUGH SUB-BASIN 400
3 FLOW -1
0.035 0.030 0.035 1600 0.0081
0 0.5 1.0 9.0 31.0 39.0 39.5 40.0
10.0 4.0 4.0 0.0 0.0 4.0 4.0 10.0
400s

SUB-BASIN 400
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .91 Kb = .079 Adj. Slope = 303.0
.145
.130 .250 4,650 .350 25.000
.400 .373
0 5 16 30 65 77 84 90 94
100
HC405
COMBINE FLOWS FROM SUB-BASIN 400 AND COMBINED FLOWS AT HC3985
2
DT405

PROPOSED CONDITIONS DIVERSION AT CHEROKEE WASH AND 56TH STREET
STREET HIGH POINT AT VIA BUENA VISTA RAISED TO ELEVATION 1348.71
281RE

181 544 725 789 1269 1450 1631 1813 2250
45 136 177 184 197 197 197 197 197
410s

SUB-BASIN 410
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
L = .45 Kb = .094 Adj. Slope = 315.0

97

97

2500
197

PAGE




228
229
230
231
232

233
234
235
236
237
238

LINE

239
240
241

242
243
244
245
246
247
248
249
250

251
252
253
254
255
256

257
258
259

260
261
262
263

BA
LG
uc
uA
ua

KK
KM
RS
RC
RX
RY

ID.

KK
KM
HC

KK
KM
KM
KM
BA
LG
ucC
va
UA

KK
KM
RS
RC
RX
RY

KK
KM
HC

KK
KM
RS
RC

.075
.140 .250 4.550 .370 31.000
.275 .204
0 5 16 30 65 77 84 90 94
100
R411

NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 410 THROUGH SUB-BASIN 430
10 FLOW -1
0.100 0.030 0.100 2480 0.0060

0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
HEC-1 INPUT
ceelloe, P Y S Sevinnn, [T Tovennn 8.vvnnn. 9
HC415
COMBINE FLOWS FROM DT405 AND SUBBASIN 410
2
420s

SUB-BASIN 420
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .80 Kb = .099 Adj. Slope = 315.0
.123
.150 .250 4.550 .370 31.000
.421 .391
0 5 16 30 65 77 84 90 94
100
R421
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 420 THROUGH SUB-BASIN 430
6 FLOW -1 )
0.100 0.030 0.100 1640 0.0060
0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
HC425
COMBINE FLOWS FROM SUBBASIN 420 AND HC415
2
R426
NORMAL DEPTH FLOW ROUTING FOR HC425 THROUGH SUB-BASIN 430
6 FLOW -1

0.100 0.030 0.100 1520 0.0060

97

97

PAGE




264
265

266
267
268
269
270
271
272
273
274

275
276
277

LINE

278
279
280
281
282
283
284
285
286

287
288
289
290
291
292

293
294
295
296
297
298
299
300
301

RY

KK
KM
KM
KM
BA
LG
uc
UA
ua

KK
KM
HC

ID

KK
KM
KM
KM
BA
LG
uc
92:
0221

KK
KM
RS
RC

RY

KK

KM

BA
LG
uc
ua
UA

0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
4308

SUB-BASIN 430
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .98 Kb = .050 Adj. Slope = 29.0
.237
.100 .250 4.650 .350 15.000
.904 .740
0 5 16 30 65 71 84 90 94
100
HC435
COMBINE FLOWS FROM SUB-BASINS 410, 420, 430 & COMBINED FLOWS AT HC405
2

HEC-1 INPUT

1708
SUB-BASIN 170
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .61 Kb = .138 Adj. Slope = 315.0
.187
.200 .250 4.250 .450 37.000
.442 .262
0 3 5 8 12 20 43 75 920
100
R171
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 170 THROUGH SUB-BASIN 180
3 FLOW -1
0.035 0.030 0.035 1200 0.0250
0 8.0 16.0 24.0 32.0 50.0 60.0 80.0
8.0 6.0 4.0 2.0 0.0 2.0 4.0 6.0
180S

SUB-BASIN 180
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= ,68 Kb=.100 Adj. Slope = 315.0
.095
.150 .250 4.150 .470 28.000
.392 .367
0 5 16 30 65 77 84 90 94
100

97

10

96

97

PAGE

8




302
303
304
305
306
307
308
309
310

311
312
313
314
315
316

LINE

317
318
319

320
321
322
323
324
325

326
327
328
329
330
331
332
333
334

335
336
337

KK
KM
KM
KM
BA
LG
uc
UA
1022

KK
KM
RS
RC
RX
RY

ID

KK
KM
HC

KK
KM
RS
RC
RX
RY

KK
KM

KM
BA
LG
uc
UA
UA

KK
KM
HC

190s
SUB-BASIN 190
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .91 Kb = .115 Adj. Slope = 315.0
.208
.170 .250 4.250 .450 42.000
.496 .385
0 3 5 8 12 20 43 75 90
100
R191
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 190 THROUGH SUB-BASIN 180
2 FLOW -1
0.035 0.030 0.035 1200 0.0400
0 25.0 30.0 40.0 50.0 55.0 80.0 100.0
6.0 4.0 2.0 0.0 2.0 4.0 6.0 6.0
HEC-1 INPUT
..... l.......2.......3 ' L R - S 8.......9
HC195
COMBINE FLOWS FROM SUB-BASIN 170, SUB-BASIN 180 & SUB-BASIN 190
3
R196
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 180 THROUGH SUB-BASIN 200
1 FLOW -1
0.035 0.030 0.035 200 0.0500
0 8.0 16.0 24.0 32.0 50.0 60,0 80.0
8.0 6.0 4.0 2.0 0.0 2.0 4.0 6.0
200s

SUB-BASIN 200
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .38 Kb = .093 Adj. Slope = 315.0
.048
.150 .250 4.150 .470 35.000
.250 .207
0 5 16 30 65 77 84 90 94
100
HC205
COMBINE FLOW FROM SUB-BASIN 200 AND COMBINED FLOWS AT HC195
2

96

97

PAGE

9




338
339
340
341
342
343

344
345
346
347
348
349
350
351
352

353
354
355
356
357

LINE

358
359
360
361
362

363
364
365
366
367
368
369
370
371

372
373

KK
KM
RS
RC
RX
RY

KK

KM

BA
LG
uc
UA
UA

KK
KM
DT
DI
bQ

KK
KM
KM
KM
BA
LG
uc
UA
92:9

KK
KM

R206
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 200 THROUGH SUB-BASIN 210
3 FLOW -1
0.035 0.030 0.035 1600 0.0125
0 0.5 1.0 9.0 31.0 39.0 39.5 40.0
10.0 4.0 4.0 0.0 0.0 4.0 4.0 10.0
220s

SUB-BASIN 220
24~HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
L= .27 Kb = .064 Adj. Slope = 219.2
.024
.100 .250  3.950 .510 15.000
.200 .182 ,
0 5 16 30 65 77 84 90 94 97
100
10y220

Divert the Q > Ql0 from basin 220 east to basin 230 to be routed overland

DIV220
0 12 25 100 200 300 400 500
0 0 13 88 188 288 388 488
HEC-1 INPUT
....... L O AR - UGG AU : SO < B ¢
220pip
MUSKINGUM~-CUNGE ROUTING FOR Q10 FROM BASIN 220 NORTH THRU TATUM LATERAL
The length-weighted average size and slope from the design plans were used
for routing. Avg Size = 22.8", Avg Slope = 0.0183
1484 .0183 .012 CIRC 1.9
2108
SUB-BASIN 210
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
L = .61 Kb = .043 RAdj. Slope = 185.0
.080
.100 .250 . 340 .490 21.000
.242 .217
0 5 16 30 65 77 84 90 94 97
100
HC211
COMBINE FLOWS FROM SUB-BASIN 210, 220 Q10 AND COMBINED FLOWS AT HC205

PAGE 10




374

375
376
377
378

379
380
381
382
383
384
385
386
387

388
389
390
391

392
393
394
395
396
397
398
399

LINE

400

401
402
403
404
405
406

407
408
409

KK
KM

RD

KK
KM
KM
KM
BA
LG
ucC
UA
UA

KK
KM
KM
HC

KK
KM
KM
KM
BA
LG
uc
102:

ID..

UA

KK
KM
RS
RC
RX
RY

KK
KM
KM

R212
MUSKINGUM-CUNGE FLOW ROUTING FROM SUB-BASIN 210 THROUGH SUB-BASIN 215

Pipe is 48"x76"HERCP. Round Equivalent = 60" was used for routing.
2604 .0103 .012 CIRC 5.0

2158
SUB-BASIN 215
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .51 Kb = .063 Adj. Slope = 51.0
.028
.100 .250 4,800 .320 15.000
. 492 .754
0 5 16 30 65 77 84 90 94 97
100
HC216W

COMBINE FLOWS FROM 215S AND COMBINED FLOWS AT HC211 TO GET FLOW FROM THE WEST
THIS IS THE MAIN LINE STORM SEWER DISCHARGE BEFORE LATERALS ADD IN.
2

2508
SUB-BASIN 250
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .45 Kb = .112 Adj. Slope = 315.0
.078
.160 .250 4.200 .460 37.000
.313 .230
0 3 5 8 12 20 43 75 90 96
HEC-1 INPUT
ceelnloiinnnl2 B R S T P Tovvvenn 8... 9. vt 10
100
R251
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 250 THROUGH SUB-BASIN 260
15 FLOW -1
0.100 0.030 0.100 3200 0.01e64
0 0.5 235.0 235.5 264.5 265.0 499.5 500.0
5.0 2.0 2.0 0.0 0.0 2.0 2.0 5.0
260s

SUB-BASIN 260
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
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410
411
412
413
414
415

416
417
418
419

420
421
422
423
424

425
426
427

428
429
430
431
432
433

434
435
436
437
438
439
440

LINE

441

442

443
444
445

KM
BA
LG
uc
[97:
9729

KK
KM

HC

KK
KM

KM
RD

KK
KM
DR

KK
KM
RS
RC
RX
RY

KK
KM
KM
KM
BA
LG
uc

ID.

UA
UA

KK
KM
HC

L= .49 Kb = .053 Adj. Slope = 126.0
.108
.100 .250  4.350 .420 15,000
.304 .198
0 5 16 30 65 77 84 90
100
HC265
COMBINE FLOWS FROM SUB-BASIN 250 AND SUB-BASIN 260
2
R266

MUSKINGUM-CUNGE ROUTING FOR SUB-BASIN 260 THROUGH SUB~BASIN 230
The length-weighted average size and slope from the design plan
for routing. Avg Size = 61.95", Avg Slope = 0.0039

2612 .0039 .012 CIRC 5.2

RET220
Retrieve diverted flow from basin 220 (Q>10yr, 12cfs)
DIV220

R221
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 220 THROUGH SUB-BASIN
15 FLOW -1
0.100 0.015 0.100 3000 0.0183
0 0.5 550.0 550.5 579.5 580.0 1999.5 2000.0
5.0 0.5 0.5 0.0 0.0 0.5 0.5 5.0
2308

SUB-BASIN 230
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .72 Kb = .051 Adj. Slope = 104.0
.221

.100 .250  4.500 .380 15.000

.417 .255

HEC-1 INPUT

N loeeeonn 2eveeenn K devenns 5.0 [ TN 7... 8..
0 5 16 30 65 77 84 90
100
HC235W
COMBINE FLOWS FROM SUB-BASIN 220 AND 230, TO GET FLOW FROM THE

2

94 97

S were used

230

94 97

WEST @ HC235

PAGE 12




446
447
448

449
450
451

452
453
454
455
456
457
458
459
460

461
462
463
464
465
466

467
468
469
470
471
472
473
474
475

476
477
478

LINE

479

KK

HC

KK
KM
HC

KK
KM
KM
KM
BA
LG
UcC
Ua
ua

KK
KM
RS
RC
RX
RY

KK
KM

KM
BA
LG
uc
UA
UA

KK
KM
HC

ID

KK

HCZ235
COMBINE FLOWS FROM HCZ35W AND COMBINED FLOWS AT HC265
2

2165&W
COMBINE FLOWS HC216W AND HC235 TO GET FLOW FROM THE SOUTH AND WEST @ HC216
2

130s
SUB-BASIN 130
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .23 Kb = .163 Adj. Slope = 315.0
.027
.200 .250 4.250 .450 32.000
.262 .203
0 3 5 8 12 20 43 75 90 96
100
R131
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 130 THROUGH SUB-BASIN 140
6 FLOW -1
0.015 0.015 0.015 1800 0.0156
0 0.5 1.0 1.5 28.5 29.0 29.5 30.0
5.0 0.5 0.5 0.0 0.0 0.5 0.5 5.0
1408

SUB-BASIN 140 -
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .68 Kb= .,074 Adj. Slope = 315.0
.134
.140 .250 4,300 .430 29.000
.313 .235
0 5 16 30 65 71 84 920 94 97
100
HC145
COMBINE FLOWS FROM SUB-BASIN 130 AND SUB-BASIN 140
2
HEC-1 INPUT
...... 1.......2 T . T T T M 10
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480
481
482
483
484

485
486
487
488
489
490
491
492
493

494
495
496

497
498
499

500
501
502

503
504
505
506

507
508
508
510
511
512
513
514
515

LINE

KK
KM

KM
BA
LG
uc
UA
UA

NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 140 THROUGH SUB-BASIN 150

5 FLOW -1
0.100 0.035 0.100 1355 0.0081
0 0.5 100.0 100.5 129.5 130.0 1098.5 1100.0
5.0 3.0 3.0 0.0 0.0 3.0 3.0 5.0
150s

SUB-BASIN 150
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .62 Kb = .054 Adj. Slope = 39.0
.121
.100 .250 4.650 .350 15.000
.583 .462
0 5 16 30 65 77 84 90 94 97
100
HC155
COMBINE FLOWS FROM SUB-BASIN 140 AND SUB-BASIN 150
2
R156
MUSKINGUM-CUNGE FLOW ROUTING FROM SUB-BASIN 150 TO DOUBLETREE RANCH\52ND ST
1385 .0037 .012 CIRC 5.0
HC216
COMBINE FLOWS 216S&W AND HC155 TO GET TOTAL FLOW AT HC216.
2
R217

MUSKINGUM-CUNGE FLOW ROUTING FROM SUB-BASIN 215 THROUGH SUB-BASIN 240
2-6'x5' RCBC Modeled with a Trapazoidal Channel of the Same Bottom Width.
1367 .0051 .012 TRAP 12.0 0 )

2408
SUB-BASIN 240
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .74 Kb = .059 Adj. Slope = 38.0
.134
.100 .250 4.700 .330 15.000
.733 .648
0 5 16 30 65 77 84 90 94 97
100

HEC-1 INPUT
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516
517
518

519
520
521
522

523
524
525
526
527
528
529
530
531

532
533
534
535

536
537
538
539
540
541
542
543
544

545
546
547

548
549
550

KK
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM
KM
HC

KK

KM
KM
BA
LG
uc
UA
UA

KK
KM
DR

KK
KM
RD

HC245
COMBINE FLOWS FROM SUB-BASIN 240 AND COMBINED FLOW AT HC216
2

R246
MUSKINGUM~-CUNGE FLOW ROUTING FROM SUB-BASIN 240 THROUGH SUB-BASIN 270
2-7'x5' RCBC Modeled by Trapezoidal Channel with Same Bottom Width.
1298 .0051 .012 TRAP 14.0 0

1608
SUB-BASIN 160
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .91 Kb = .053 Adj. Slope = 24.0
.144
.100 .250  4.650 .350  15.000
.979  1.012
0 5 16 30 65 77 84 90 94 97
100
275N&W

COMBINE FLOWS FROM SUB-BASIN 160 AND COMBINED FLOWS AT HC245 TO GET FLOW
FROM THE NORTH AND WEST @ HC275, BEFORE 56th STREET LATERAL.
2

2708
SUB-BASIN 270
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .59 Kb = .053 Adj. Slope = 41.0
.094
.100 .250 4.700 .330 15.000
.542 .473
o] 5 16 30 65 77 84 90 94 97
100 ’
RE281
RETRIEVE CHEROKEE WASH & 56TH STREET DIVERSION
281RE
R282
MUSKINGUM-CUNGE ROUTING FOR CHEROKEE WASH THROUGH SUB-BASIN 270
1865 .0054 .012 CIRC 5.0

HEC-1 INPUT
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551
552
553
554

555
556
557
558

559
560
561
562
563
564

565
566
567
568
569
570
571
572
573

574
575
576

577
578
579
580
581
582
583
584
585

586
587

KK
KM
KM
HC

KK
KM
KM
HC

KK
KM
KM
KM
KM
RD

KK
KM
KM
KM
BA
LG
uc
UA
972

KK
KM
HC

REBR

BA
LG
uc
ua
UA

KK

HC2758
COMBINE FLOWS FROM SUB-BASIN 270 AND DIVERSION FLOWS AT RE281 TO GET
TOTAL FLOW IN 56th STREET LATERAL.

2

HC275

COMBINE FLOWS FROM 275N&W AND

HC275S TO GET TOTAL FLOW AT HC275.
2

R276
MUSKINGUM-CUNGE FLOW ROUTING FROM SUB-BASIN 270 THROUGH SUB-BASIN 280
The length-weighted average box size and slope used from the design plans.
Average box size = 1-20.60'x5'RCBC (modeled with Trapezoidal Channel with

same bottom width), Average slope = .0033
1687 .0033 .012 TRAP 20.6 0
280S

SUB-BASIN 280
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .49 Kb = .054 BAdj. Slope = 24.0
.115
.100 .250  4.650 .350 15.000
.613 .416
0 5 16 30 65 77 84 90 94 97
100
HC277
COMBINE FLOWS FROM SUB-BASIN 160 & 280 AND COMBINED FLOWS AT HC275
2
100s

SUB-BASIN 100
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .45 Kb = .088 Adj. Slope = 315.0
.088
.140 .250 4.150 .470 18.000
.279 .189
0 5 16 30 65 77 84 90 94 97
100
R101

NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 100 THROUGH SUB-~BASIN 110




588 RS 12 FLOW -1
589 RC 0.100 0.025 0.100 2800 0.0086
590 RX 0 0.0 25.0 25.0 75.0 75.0 100.0 100.0
591 RY 5.0 0.5 0.5 0.0 0.0 0.5 0.5 5.0
*
1 HEC-1 INPUT PAGE 16
LINE ID....... loo..... 200 3., 4....... 5....... [P Toeeinn. - 9...... 10
592 KK 110s
593 KM SUB-BASIN 110
594 KM 24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
595 KM L= .72 Kb = .054 Adj. Slope = 42.0
596 BA .115
597 LG .100 .250 4.450 .400 15.000
598 uc .646 .601
599 ua 0 5 16 30 65 77 84 90 94 97
600 UA 100
*
601 KK HC1l15 :
602 KM COMBINE FLOWS FROM SUB-BASIN 100 AND SUB-BASIN 110
603 HC 2
*
604 KK R116
605 KM NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 110 THROUGH SUB-BASIN 120
606 RS 9 FLOW -1
607 RC 0.100 0.025 0.100 2200 0.0055
608 RX 0 0.0 25.0 25.0 75.0 75.0 100.0 100.0
609 RY 5.0 0.5 0.5 0.0 0.0 0.5 0.5 5.0
*
610 KK 120s
611 KM SUB-BASIN 120
612 KM 24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
613 KM L= .45 Kb = .056 Adj. Slope = 27.0
614 BA .086
615 LG .100 .250 4.650 .350 15.000
6l6 uc .558 .414
617 UA 0 5 16 30 65 717 84 90 94 97
618 UA 100
*
619 KK  HC125
620 KM COMBINE FLOWS FROM SUB-BASIN 110 AND SUB-BASIN 120
621 HC 2
*
LS A SRS EEEEEE RS RS SRS SRSl E SRR R TR R R R R R R L e R
* Modifications by Dibble & Associates. Proposed conditions data is based
* upon KHE file 298IMP10.DAT, substituting 10-yr 24-hour parameters based upon




INPUT
LINE

NO.

10

29

35

44

on

on

On

On

12 Jun 98:

12 Jun 98:

7 July 98:

29 July 98:

file DT124E.DAT, with new Tc and R calculated for the four subbasins that
changed in size due to proposed conditions (Subbasins 230, 240, 260, & 270.

Removed diversion 261RE, reduced diversion at 281RE to existing
conditions situation.

Revised subbasin 220 to route via natural channel to subbasin
230, revised HC to add three hydrographs, since no Tatum lateral
Revised R251 to natural channel route, since no Butler lateral

Revised all Muskingum-Cunge routing to refelct the actual pipe
size used for the appraisal estimate.

The average slope and predominate pipe size is used

from the design plans. In some cases, the weighted average

is used, as noted in the KM record for the particular routing.

Revised all UC records to conform to those from the file
DT124E.DAT, which is Kaminski-Hubbard's hydrology model.
This is necessary to make the Tc and R values consistent

with the 24-hour rainfall.

basins were revised, and KHE only ran
the proposed conditions.

¥ % % O ok Ok ok oF b 3k ok oF oF DF O %k ok F R ok F % DR b % % % % %

HEC-1 INPUT

LINE ID.c.oun lo...... 2.0 3. L S.iieal. 6.....,

622 2%
SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
290S
v

A
R291

3008

On 30 July 98: Revised the Tc and R values for subbasins 230, 240, 260,
and 270 to conform to the 24-hour storm.

The size of these
the 6-hour storm for

A E Ak R ARk A Ak Ak A Rk A kA A Ak A h A b Ak kA k kA kk kA kR kkhk kA khd ko hhhkdhkkkkkhkddFhhkdxhhkxhx
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260

266

275

278

287

293

302

320

326

335

338

355
353

358

R426

4308

170s

R171

HC195

R196

HC205

R206

180s

190s

R191

220s

10y220
v
v
220pip

DIV220




427
425

434

443

446

461

K DIV220
RET220
v
v
R221
230s
HC235W........o.tn
HC235............
2168&W. .o vvi vt
130s
A
v




467

476

479

494

497

500

503

507

516

523

532

536

547
545

548

551

HC145

v

v

R146

HC155

v

v

R156

HC216......000...
v
v
R217

240s

HC245............
v
v
R246

160s

275N&W. ... oo vnn e

270s

HC275s

1408

1508




610 . . . 120s

619 . . HC125............

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1*****************************************

* *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUL 1997 *
* VERSION 4.1 *
* *
* RUN DATE O2FEBOO TIME 14:12:57  *
* *
P R R SRR R R R EEE RS RS S S S R R0 EEEEEE ST

DOUBLETREE RANCH ROAD REGIONAL DRAINAGE STUDY FCD 97-32
FILENAME: 10YR24P1.DAT
10-YEAR 24-HOUR STORM DURATION for the ALTERNATIVE CONDITIONS

Tk Ak XAk A XTI AN A Ak khkhkdrhhhddhhhdhkhhhhdkkhhkk

*
U.S. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER *
609 SECOND STREET *
DAVIS, CALIFORNIA 95616 *
(916) 756-1104 *

*

*

*
*
*
*
*
*
*
*

hhkkdhkkkhkdrhkhhdhkdhkdkxdrhhhhkhkhkddkhdkhkhkkdk




PREPARED BY DIBBLE & ASSOCIATES, SUB-CONSULTANT TO BROOKS HERSEY
Modified 12 June 98 by f. brown
See other modification notes at the end of this input file.

9 10 QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

NQ 1500 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NDTIME 0059 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS

TOTAL TIME BASE 24.98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

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

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6~-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
2908 55. 12.13 7. 2. 2. .09
ROUTED TO
R291 55, 12.18 7. 2. 2. .09
1.09 12.18
HYDROGRAPH AT
3008 25. 12.07 3. 1. 1. .05
2 COMBINED AT
HC305 76. 12.10 10. 3. 3. .14

ROUTED TO




HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

4 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

310s

R311

3208

R321

3308

HC335

3408

R341

HC345

R336

3508

R351

360s

HC365

R366

126.

125.

120.

119.

113.

224.

51.

51.

271.

267.

62.

61,

129.

535.

532.

12

12.

12.

12,

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

.28

37

07

13

02

07

12

18

07

13

03

10

07

13

17

23.

23.

16.

16.

12.

28.

35.

35.

l6.

81.

81.

10.

10.

25.

25.

10.

10.

25.

25.

.25

.25

.17

.17

.12

.29

.07

.07

.36

.36

.08

.08

.25

.94

.94

1

.40

.12

.22

12.37

12.13

12.18

12.13

12.10




HYDROGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

DIVERSION TO

HYDROGRAPH

HYDROGRAPH

"ROUTED TO

2 COMBINED

AT

AT

AT

370s

R371

3808

HC384

HC385

R386

3308

HC395

R396

400s

HC405

281RE

DT405

4108

R411

93.

91.

33.

636.

711,

706.

27.

731.

728.

71.

789.

184.

605,

48.

47,

12.

12.

12.

12.

12,

12.

12,

12

12.

12.

12.

12.

12

12.

12

20

07

17

.22

27

25

25

.25

05

.20

14.

14.

100.

110.

110,

114.

114.

11.

125,

48.

77.

31.

35.

35.

36.

36.

39.

20.

19.

30.

33.

33.

34.

34.

38.

189,

19.

.14

.14

.07

.15

.30

.30

.07

.36

.36

.14

.51

.51

.51

.08

.08

3.51 12.17

1.75 12.32
4.56 12.22
3.15 12.27
1.58 12.20




HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

4208

R421

HC425

R426

430s

HC435

1708

R171

1808

1390s

R191

HC195

R136

200s

HC205

60.

59.

710.

707.

63.

769.

103.

103.

42.

104.

104.

240,

240.

29.

255,

12.13

12,22

12,25

12.30

12.35

12.30

12.23

12.28

12.13

12.30

12.32

12.28

12.28

12.05

12.27

10.

10.

924.

94,

l6.

110.

16.

16.

20.

20.

43.

43,

47.

25.

25,

29.

14,

14.

15.

24.

24,

28.

14.

14.

15.

.12

.12

1.71

.24

.19

.19

.09

.21

.21

.49

.49

.05

.54

1.

.74

.53

.84

12.22

12.30

12.28

12.32

12.28




ROUTED TO

HYDROGRAPH AT

DIVERSION TOQ

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

R206

2208

DIV220

10y220

220pip

210s

HC211

R212

2158

HC216W

2508

R251

2608

HC265

R266

RET220

R221

254.

12.

12.

12,

59.

292.

292.

301.

47.

46.

58.

92.

90.

12.

12.

12.

12,

12.

12.

12.

12.

12.

12,

12.

12,

12.

12.

12,

12.

12.

30

03

02

02

07

05

20

23

18

23

17

30

07

12

18

03

18

47. 1s5.
1. 0
0. 0
1 0.
1 0.
7 2.

55. 18.

55. 18.
2 1

57. 18.
7 2.
7 2.
7 2.

13. 4.

13. 4.
0 0
0 0.

15.

17.

17.

18.

.54

.02

.02

.02

.02

.08

.64

.64

.03

.67

.08

.08

.11

.19

.19

.00

.00

.51

.42

12.30

12.30




HYDROGRAPH

2 COMBINED

2 COMBINED

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

2308

HC235W

HC235

2165&W

130s

R131

1408

HC145

R146

150s

HC155

R156

HCZ216

R217

2408

HC2459S

112.

112.

197.

l6.

16,

76.

90.

89.

47.

135.

134,

626.

625.

42.

©65.

12.12

12.12

12.15

12.17

12.13

12.22

12.08

12.08

12.15

12.20

12.17

12,20

12.18

12.20

12.28

12,20

14.

14.

28.

85.

11.

13.

13.

21.

21.

106.

106.

115.

27.

33.

33.

36,

26.

32,

32.

34.

.22

.22

.41

.08

.03

.03

.13

.16

.16

.12

.28

.28

.36

.36

.13

.49

.00

.11

.89

12.18

12.22

12.15




ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

ROUTED TO

2 COMBINED

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

R246

160S

275N&W

270s

RE281

R282

HC2758

HC275

R276

2808

HC277

100s

R101

110s

HC115

R116

1208

664.

31.

690.

37.

184.

184.

219.

907.

906.

46.

952.

46,

44.

35.

79.

76.

35.

12.

12.

12.

12.

12

12.
12.

12.

12

12.

12.

12,

12.

12.

12

12,

12.

22

.25

28

27

22

.23

22

23

07

22

25

.23

42

18

115.

124.

48.

48.

55.

179.

179.

187.

13.

13.

36.

39.

20.

20.

22.

60.

60.

63.

34.

37.

19.

19,

21,

58.

58.

60.

.14

.64

.09

.00

.00

.09

.73

.73

.12

.85

.09

.09

.12

.20

.20

.08

.32

.53

12.22

12.42




2 COMBINED AT
HC125 103. 12.38 18. 5. 5. .29

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) (MIN) (IN) {MIN) (CFS) (MIN) (IN)
220pip MANE 1.00 12.03 724.00 .62 1.00 12.03 724.00 .62
CONTINUITY SUMMARY (AC-FT) - INFLOW= .7920E+00 EXCESS= .0000E+00 OUTFLOW= ,7920E+00 BASIN STORAGE= .1434E-03 PERCENT ERROR=
R212 MANE 1.00 292.00 734.00 1.04 1.00 292,00 734.00 1.04

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3548E+02 EXCESS= .0000E+00 OUTFLOW= .3547E+02 BASIN STORAGE= .9295E-02 PERCENT ERROR=

R266 MANE 1.00 90.49 731.00 .84 1.00 90.49 731.00 .84

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8304E+0l EXCESS= .0000E+00 OUTFLOW= .8297E+01 BASIN STORAGE= .2351E-02 PERCENT ERROR=
R156 MANE 1.00 134.10 732.00 .84 1.00 134.10 732.00 .84

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,1267E+02 EXCESS= .0000E+00 OUTFLOW= .1267E+02 BASIN STORAGE= .1686E-02 PERCENT ERROR=
R217 MANE 1.00 625.10 732.00 .91 1.00 625.10 732.00 .91

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6581E+02 EXCESS= .0000E+00 OUTFLOW= .6580E+02 BASIN STORAGE= .2792E-01 PERCENT ERROR=
R246 MANE .99 664.57 732.37 .89 1.00 663.98 733.00 .89
CONTINUITY SUMMARY (AC-FT) - INFLOW= .7106E+02 EXCESS= .0000E+00 OUTFLOW= .7106E+02 BASIN STORAGE= .3279E-01 PERCENT ERROR=

R282 MANE 1.00 183.84 737.00 -1.00 1.00 183.84 737.00 -1.00




R276 MANE 1.00 906.36  734.00 1.30 1.00 906.36 734.00 1.30

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1199E+03 EXCESS= .0000E+00 OUTFLOW= .1198E+03 BASIN STORAGE= ,1254E+Q0 PERCENT ERROR= -.1

**% NORMAL END OF HEC-1 ***







l*****************************************

* R *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
* JUL 1997 *
* VERSION 4.1 *
* *
* RUN DATE O02FEBOO TIME 14:12:45  *
* *
khkkhhkhkdhkhdhhdhrhhdhhkddhkhhhhdhkkhdhddhhbdkhhhkk

KhkkFdIkdhkddhrhhhkhkxhdhkhkhkhkhkhhhhkhkdhkrohkrhdxhxd

*
* U.S. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

* DAVIS, CALIFORNIA 95616

* (916) 756-1104

*
*

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXKX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES ~RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID..ven.. P 2000 3....... oo, LI B Turennn.  JE - S 10
1 ID DOUBLETREE RANCH ROAD REGIONAL DRAINAGE STUDY FCD 97-32
2 ID FILENAME: 100Y24P1.DAT
3 ID 100-YEAR 24-HOUR STORM DURATION for the ALTERNATIVE CONDITIONS
4 ID :
5 ID PREPARED BY DIBBLE & ASSOCIATES, SUB-CONSULTANT TO BROOKS HERSEY
6 ID Modified 12 June 98 by F. Brown
7 iD See other modification notes at the end of this input file.
*DIAGRAM
8 IT 1 1500
9 I0 5
*
10 KK 2908

11 KM SUB-BASIN 290

dhkhkkkhkhkdhkhkhhhkhhhhhkdhhrhhdrddhkdhhhkhhkdkh




29
30

32
33
34

LINE

44
45
46

KM
KM
BA
IN
KM
KM
PB
KM
PC
pC
PC
PC
PC
LG
ucC
Ua
UA

KK
KM
RS
RC
RX
RY

KK
KM
KM

BA
LG
ucC
1221
UA

ID

KK
KM
HC

KK

RS

RC
RX

24-HQUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
L= .38 Kb = .111 Adj. Slope = 315.0
.092
30
RAINFALL DEPTH OF 3.77 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
AN AREAL REDUCTION FACTOR OF .976

3.68
THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II STORM
.000 .005 .011 .016 .022 .028 .035 .041 .048 .056
.063 .071 .080 .089 .098 .109 .120 .133 .147 .163
.181 .204 .235 .283 .663 .735 L1772 .799 .820 .838
. 854 .868 .880 .891 .902 .912 .921 .929 .937 . 945
.952 .959 .965 .972 . 978 .984 .989 .995 1.000
.160 .250 4.150 .470 30.000
.225 .127
0 3 5 8 12 20 43 75 90 96
100
R291
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 280 THROUGH SUB-BASIN 300
4 FLOW -1
0.035 0.030 0.035 1800 0.0268
0 0.5 20.0 30.0 40.0 60.0 68.0 80.0
7.0 5.0 3.0 1.0 0.0 3.0 5.0 7.0
300s

SUB-BASIN 300
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .38 Kb = .059 Adj. Slope = 153.0
.052
.100 .250  3.950 510 15.000
.204 .158
0 5 16 30 65 77 84 90 94 97
100
HEC-1 INPUT PAGE
..... l.......2... 3.......4 . 5. vveeedbieeee 7o Bl 90000010
HC305
COMBINE FLOWS FROM SUB-BASIN 290 AND SUB-BASIN 300
2
R306 _
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 300 THROUGH SUB-BASIN 380
1 FLOW -1
0.035 0.030 0.035 400 0.0250
0 0.5 1.0 39.5 40.5 79.0 79.5 80.0




52 RY 8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0

*
53 KK 3108
54 KM  SUB-BASIN 310
55 KM  24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
56 KM L = .95 Kb = ,104 Adj. Slope = 315.0
57 BA .249
58 LG .170 .250  4.200 .460 40,000
59 uc .375 .264
60 - UA 0 3 5 8 12 20 43 75 90 926
61 UA 100

*
62 KK R311
63 KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 310 THROUGH SUB-BASIN 360
64 RS 6 FLOW -1
65 RC  0.035 0.030 0.035 2800 0.0204
66 RX 0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
67 RY 8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0

*
68 KK 3208
69 KM  SUB-BASIN 320
70 KM  24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
71 KM L= .68 Kb = .087 Adj. Slope = 315.0
72 BA .170
73 LG .140 .250  5.600 .230 30.000
74 uc .258 . .166
75 UA 0 5 16 30 65 77 84 920 94 97
76 UA 100

*
77 KK R321
78 KM  NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 320 THROUGH SUB-BASIN 330
79 RS 5 FLOW -1
80 RC 0.035 0.030 0.035 1000 0.0100
81 RX 0 0.5 49.5 50.0 155.0 155.5 199.5  200.0
82 RY 5.0 1.0 1.0 0.0 0.0 1.0 1.0 5.0

*

HEC-1 INPUT PAGE
LINE ID....... I 20000 < TR doinn.. Sereinns JA U Bevernnn CH 10

83 KK 3308
84 KM  SUB-BASIN 330
85 KM  24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
86 KM L= .49 Kb = .067 Adj. Slope = 264.4
87 BA .123
88 LG .110 .150 7.300 .120 17.000

89 uc .200 .11le




104
105
106
107
108
109

110
111
112

113
114
115
116
117
118

119
120
121
122
123
124

LINE

125

UA
(0229

KK
KM
HC

KK
KM
KM

BA
LG
uc
UA
UA

KK
KM
RS
RC
RX
RY

KK
KM
HC

KK
KM
RS
RC

RY

KK
KM
KM
KM
BA
LG

ID

uc

0 5 16 30 65 77 84 90 94 97
100

HC335
COMBINE FLOWS FROM SUB-BASIN 320 AND SUB-BASIN 330
2

3408
SUB-BASIN 340
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .34 Kb = .132 BAdj. Slope = 315.0
.069
.180 .250 4.800 .320 42.000
.229 .140
0 3 5 8 12 20 43 75 90 96
100
R341
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 340 THROUGH SUB-BASIN 360
5 FLOW -1
0.035 0.030 0.035 2400 0.0369
0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
HC345
COMBINE FLOWS FROM SUB-BASIN 330 &340
2
R336
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 330 THROUGH SUB-BASIN 360
5 FLOW -1
0.035 0.030 0.035 2400 0.0113
0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
3508

SUB-BASIN 350
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .38 Kb = .,093 Adj. Slope = 315.0
.076
.140 .250 4.800 .320 48.000
HEC-1 INPUT : PAGE
..... T S T S - DI IR 1
200 124




126
127

128
129
130
131
132
133

134
135
136
137
138
139
140
141
142

143
144
145

146
147
148
149
150
151

152
153
154
155
156
157
158
159
160

lel
162
163
164
165

UA
UA

KK
KM
RS
RC
RX
RY

BERR

BA
LG
uc
UA
UA

KK
KM
HC

KK
KM
RS
RC
RX
RY

KK
KM
KM
KM
BA
LG
uc
[87:
8228

KK

RS

RC
RX

0 5 16 30 65 77 84 90 94 97
100
R351
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 350 THROUGH SUB-BASIN 360
5 FLOW -1
0.035 0.030 0.035 2600 0.0373
0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
3608

SUB-BASIN 360
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .87 Kb = .054 Adj. Slope = 297.2
.255
.110 .250 4.100 .490 19.000
.242 .149
0 5 16 30 65 1 84 90 94 97
100
HC365

COMBINE FLOWS FROM SUB-BASINS 310, 340, 350, 360 & COMBINED FLOWS AT HC335
4

R366
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 360 THROUGH SUB-BASIN 380
2 FLOW -1
0.035 0.030 0.035 1300 0.0135
0 0.5 1.0 39.5 40.5 78.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
370s

SUB-BASIN 370
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .64 Kb=.111 Adj. Slope = 315.0
.142
.160 .250 4.800 .320 42.000
.296 .204
0 3 5 8 12 20 43 75 90 96
100
R371
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 370 THROUGH SUB-BASIN 380
9 FLOW -1
0.100 0.030 0.100 3400 0.0135

0 0.5 1.0 39.5 40.5 79.0 79.5 80.0




166

LINE

167
168
169
170
171
172
173
174
175

176
177
178

179
180
181

182
183
184
185
186
187

188
189
190
191

RY

ID

% Sk ok ok R ok Ok % % % % o I

KM
RS
RC
RX
RY

KK
KM
KM
KM

KK
KM
DT
DI
DQ

8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
HEC-1 INPUT PAGE
PO 2o K . 4....... Sevnn.n. 6. Toveennn 8.....n. 9...... 10
3808

SUB-BASIN 380
24~HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .45 Kb = .057 Adj. Slope = 151.0
.068
.100 .250 4.000 .500 17.000
.221 .169
0 5 16 30 65 77 84 90 94 97
100
HC384
COMBINE FLOWS FROM SUB-BASIN 370 & 380 AND COMBINED FLOWS AT HC365
3
HC385
COMBINE FLOWS FROM HC305 & HC384
2

This next diversion removed, flow in Cherokee Wash not diverted, and
the runoff to 52nd St. from Subbasins 230, 250, & 260 will be
intercepted in the proposed storm drain lateral.

DT385
100% DIVERSION AT CHEROKEE WASH AND 52TH STREET TO DOUBLETREE RANCH ROAD
261RE

0 1000 5000

0 1000 5000

See above note concerning previously proposed diversion DT385

R386
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 380 THROUGH SUB-BASIN 390
4 FLOW -1
0.035 0.030 0.035 1800 0.0061
0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
390s

SUB-BASIN 390
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
L = .53 Kb= .058 BAdj. Slope = 77.0




192
193
194
195
196

LINE

197
198
199

200
201
202
203
204
205

206
207
208
209
210
211
212
213
214

215
216
217

218
219
220
221
222
223
224

225
226
227

BA
LG
uc
6229
UA

ID

KK
KM
HC

KK
KM
RS
RC
RX
RY

KK
KM
KM
KM
BA
LG
ucC
L2:
022

KK
KM
HC

SEEER

DI
DO
*

KK
KM
DT

.066
.100 .250 4.450 .400 15.000
.308 .284
0 5 16 30 65 77 84 90 94 97
100 )
HEC~1 INPUT PAGE
...... T - O B o
HC395
COMBINE FLOWS FROM SUB-BASIN 390 AND COMBINED FLOWS AT HC385
2
R396
NCRMAL DEPTH FLOW ROUTING FROM SUB-BASIN 390 THROUGH SUB-BASIN 400
3 FLOW -1
0.035 0.030 0.035 1600 0.0081
0 0.5 1.0 9.0 31.0 39.0 39.5 40.0
10.0 4.0 4.0 0.0 0.0 4.0 4.0 10.0
4008

SUB~BASIN 400
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .91 Kb = .079 Adj. Slope = 303.0
.145
.130 .250  4.650 .350 25.000
.304 .275
0 5 16 30 65 77 84 90 94 97
100
HC405
COMBINE FLOWS FROM SUB-BASIN 400 AND COMBINED FLOWS AT HC395
2
DT405

PROPOSED CONDITIONS DIVERSION AT CHEROKEE WASH AND 56TH STREET

STREET HIGH POINT AT VIA BUENA VISTA RAISED TO ELEVATION 1348.71

2B1RE IS FLOW ENTERING BOX CULVERT AND FLOWING NORTH IN STORM DRAIN (Q10)
281RE

181 544 725 789 1269 1450 1631 1813 2250 2500
45 136 177 184 197 197 197 197 197 197
CHWASH

SEPARATE 56TH ST OVERLAND BREAKOUT FROM FLOW REMAINING IN CHEROKEE WASH
56THST




228
229

230
231
232
233
234
235
236
237
238

LINE

239
240
241
242
243
244

245
246
247

248
249
250
251
252
253
254
255
256

257
258
259
260
261
262

263

DI
DQ

KK
KM
KM
KM
BA
LG
uc
UA
UA

ID

KK
KM
RS
RC
RX
RY

KK
KM
HC

KK
KM

KM
BA
LG
ucC
ua
UA

KK
KM
RS
RC
RX
RY

KK

136 408 548 605 1072 1253 1434 1616 2053
0 0 4 8 40 53 67 79 110
410s

SUB-BASIN 410
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .45 Kb = .094 Adj. Slope = 315.0
.075
.140 .250  4.550 .370  31.000
221 .160
0 5 16 30 65 77 84 90 94
100

HEC-1 INPUT

R411
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 410 THROUGH SUB-BASIN 430
10 FLOW -1
0.100 0.030 0.100 2480 0.0060

0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
HC415
COMBINE FLOWS FROM DT405 AND SUBBASIN 410
2
4208

SUB-BASIN 420
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .80 Kb = .099 Adj. Slope = 315.0
.123
.150 .250 4.550 .370 31.000
.321 .289
0 5 16 30 65 77 84 90 94
100
R421
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 420 THROUGH SUB-BASIN 430
6 FLOW -1
0.100 0.030 0.100 1640 0.0060
0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
HC425

2303
123

97

PAGE

97




264
265

266
267
268
269
270
271

272
273
274
275
276
277
278
279
280

LINE

281
282
283

284
285
286
287
288
289
290
291
292

293
294
295
296
297
298

299

KM
HC

KK
KM
RS
RC
RX
RY

KK
KM
KM
KM
BA
LG
uc
UA
ua

D

KK

HC

KK
KM
KM
KM
BA
LG
uc
221
102:

KK
KM
RS
RC
RX
RY

KK

COMBINE FLOWS FROM SUBBASIN 420 AND HC415

2
R426
NORMAL DEPTH FLOW ROUTING FOR HC425 THROUGH SUB-BASIN 430
6 FLOW -1
0.100 0.030 0.100 1520 0.0060
0 0.5 1.0 39.5 40.5 79.0 79.5 80.0
8.0 8.0 8.0 0.0 0.0 8.0 8.0 8.0
4308

SUB-BASIN 430
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

I, = .98 Kb = .050 Adj. Slope = 29.0
.237
.100 .250 4.650 .350 15.000
.629 .495
0 5 16 30 65 77 84 90 94
100
HEC-1 INPUT
..... 1 L C JSTURURY S D - T | [ - -
HC435
COMBINE FLOWS FROM SUB-BASINS 410, 420, 430 & COMBINED FLOWS AT HC405
2
170S

SUB-BASIN 170
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .61 Kb = .138 Adj. Slope = 315.0
.187
.200 .250 4,250 .450 37.000
.338 .194
0 3 5 8 12 20 43 75 90
100
R171
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 170 THROUGH SUB-BASIN 180
3 FLOW -1
0.035 0.030 0.035 1200 0.0250
0 8.0 16.0 24.0 32.0 50.0 60.0 80.0
8.0 6.0 4.0 2.0 0.0 2.0 4.0 6.0

180s

97

96

PAGE




300
301
302
303
304
305
306
307

308
309
310
311
312
313
314
315
316

317
318
319
320
321
322

LINE

323
324
325

326
327
328
329
330
331

332
333
334
335
336
337

KM
KM
KM
BA
LG
uc
UA
L2:

KK
KM
KM
KM
BA
LG
uc
92:
UA

KK
KM
RS

RX
RY

1D

KK
KM
HC

KK

RS
RC
RX
RY

KK
KM
KM

BA
LG

SUB-BASIN 180
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .68 Kb = .100 Adj. Slope = 315.0
.095
.150 .250 4.150 .470 28.000
.296 .269
0 5 16 30 65 71 84 90 94 97
100
190s

SUB-BASIN 190
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .91 Kb = .115 Adj. Slope = 315.0

.208

.170 .250 4.250 .450 42.000

.383 .290
0 3 5 8 12 20 43 75 90 96

100

R191

NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 190 THROUGH SUB-BASIN 180

2 FLOW -1

0.035 0.030 0.035 1200 0.0400
0 25.0 30.0 40.0 50.0 55.0 80.0 100.0

6.0 4.0 2.0 0.0 2.0 4.0 6.0 6.0
HEC-1 INPUT PAGE
..... locieii2ieneee 3l S ibiinee T8 90,0010
HC195
COMBINE FLOWS FROM SUB-BASIN 170, SUB-BASIN 180 & SUB-BASIN 190
3
R196
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 180 THROUGH SUB~BASIN 200
' 1 FLOW -1
0.035 0.030 0.035 200 0.0500
0 8.0 16.0 24.0 32.0 50.0 60.0 80.0
8.0 6.0 4.0 2.0 0.0 2.0 4.0 6.0
2008

SUB-BASIN 200
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .38 Kb = .093 Adj. Slope = 315.0
.048
.150 .250 4.150 .470 35.000




338
339
340

341
342
343

344
345
346
347
348
349

350
351
352
353
354
355
356
357
358

359
360
361
362
363

LINE

364
365
366
367
368

369
370
371
372
373

uc
UA
UA

KK
KM
HC

KK
KM
RS
RC
RX
RY

KK
KM
KM
KM
BA
LG
ucC
UA
[57:9

KK

DT

DI
pQ

ID

KK

“EREE

KK
KM
KM

BA

.204 .165
0 5 16 30 65 71 84 90 94
100
HC205
COMBINE FLOW FROM SUB-BASIN 200 AND COMBINED FLOWS AT HC195
2
R206
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 200 THROUGH SUB-BASIN 210
3 FLOW -1
0.035 0.030 0.035 1600 0.0125
0 0.5 1.0 9.0 31.0 39.0 39.5 40.0
10.0 4.0 4.0 0.0 0.0 4.0 4.0 10.0
2208

SUB-BASIN 220
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .27 Kb = .064 Adj. Slope = 219.2
.024
.100 .250 3.950 .510 15.000
.200 .182
0 5 16 30 65 77 84 90 94
100
10y220

Divert the Q > Q10 from basin 220 east to basin 230 to be routed overland
DIV220

0 12 25 100 200 300 400 500

0 0 13 75 175 275 375 475

HEC-1 INPUT

220PIP
MUSKINGUM-CUNGE ROUTING FOR Q10 FROM BASIN 220 NORTH THRU THE TATUM LATERAL
The length-weighted averege size and slope from the design plans were used

for routing. Avg Size = 22.8", Avg Slope = ,0183
1484 .0183 .012 CIRC 1.9
2108

SUB-BASIN 210

24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
L = .61 Kb = ,043 Adj. Slope = 185.0 ’
.080

97

97

PAGE 10




374 LG .100 .250 .340 .490 21.000
375 uc .200 .176
376 va 0 5 16 30 65 7 84 90 94 97
377 UA 100
*
378 KK  HC211
379 KM COMBINE FLOWS FROM SUB-BASIN 210 AND COMBINED FLOWS AT HC205
380 HC 3
*
381 KK 211PIP
382 KM DIVERT 100YR BALANCE TO SURFACE AS OVERLAND FLOW
383 DT 2110L
384 DI 0 284 300 400 500 600 700 800
385 DQ 0 0 16 116 216 316 416 516
*
386 KK R212
387 KM MUSKINGUM-CUNGE FLOW ROUTING FROM SUB-BASIN 210 THROUGH SUB-BASIN 215
388 KM Pipe is 48"x76"HERCP. Round Equivalent = 60" was used for routing.
389 RD 2604 .0103 .012 CIRC 5.0
*
390 KK 215s
391 KM SUB-BASIN 215
392 KM 24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
393 KM L= .51 Kb=.063 Adj. Slope = 51.0
394 BA .028
395 LG .100 .250 4.800 .320 15.000
396 uc .371 .551
397 873 0 5 16 30 65 71 84 90 94 97
398 ua 100
*
399 KK 215PIP
400 KM  DIVERT 100YR BALANCE TO SURFACE AS OVERLAND FLOW
401 DT 2150L
402 DI 0 9 20 30 40 50 60 100
403 - DQ 0 0 11 21 31 41 51 91
*
1 HEC-1 INPUT PAGE 11
LINE ID....... lo...... 2000000 3., 4., S.ienn. 6ovivnnn T 8.....0 9ennnn 10
404 KK HC2le6w
405 KM COMBINE FLOWS FROM 2155 AND COMBINED FLOWS AT HC211 TO GET FLOW FROM THE WEST
406 KM THIS IS THE MAIN LINE STORM SEWER DISCHARGE BEFORE LATERALS ADD IN.
407 HC 2




408
409
410
411
412
413
414
415
416

417
418
419
420
421
422

423
424
425
426
427
428
429
430
431

432
433
434
435

436
437
438
439
440

LINE

441
442
443
444
445

KK
KM
KM
KM
BA
LG
uc
Ua
UA

KK
KM
RS
RC
RX
RY

KK
KM
KM
KM
Ba
LG
uc
UA
Ua

KK
KM
KM
HC

KK
KM
DT
DI
DQ

*

ID.

KK
KM
KM
KM
RD

2508
SUB-BASIN 250
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .45 Kb = .112 Adj. Slope = 315.0
.078
.160 .250 4,200 .460 37.000
.242 .173
0 3 5 8 12 20 43 75 90 96
100
R251
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 250 THROUGH SUB-BASIN 260
15 FLOW -1
0.100 0.030 0.100 3200 0.0164
0 0.5 235.0 235.5 264.5 265.0 499.5 500.0
5.0 2.0 2.0 0.0 0.0 2.0 2.0 5.0
2608

SUB-BASIN 260
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .49 Kb = .053 Adj. Slope = 126.0
.108
.100 .250 4.350 .420 15.000
.283 . .216
0 5 16 30 65 77 84 90 94 97
100
HC265
COMBINE FLOWS FROM SUB-BASIN 250 AND SUB-BASIN 260
2
265PIP
DIVERT 100YR BALANCE TO SURFACE AS OVERLAND FLOW
2650L
0 92 100 200 300 400 500 600
0 0 8 108 208 308 408 508
HEC-1 INPUT
T R T B P R R T T iy S 8.vveee 90,010
R266

MUSKINGUM-CUNGE ROUTING FOR SUB-BASIN 260 THROUGH SUB-BASIN 230
The length-weighted average size and slope from the design plans were used
for routing. Avg Size = 61.95", Avg Slope = 0.0039

2612 .0039 .012 CIRC 5.2

PAGE 12




446
447
448

449
450
451
452
453
454

455
456
457
458
459
460
461
462
463

464
465
466

467
468
469
470
471

472
473
474

475
476
4717

LINE

KK
KM
DR

KK
KM
RS
RC
RX
RY

KK
KM
KM
KM
BA
LG
ac
UA
UA

KK
KM
HC

KK
KM
DT
DI
DQ

KK
KM
HC

KK
KM
HC

RET220
Retrieve diverted flow from basin 220 (Q>10yr, 12cfs)
DIV220
R221
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 220 THROUGH SUB-BASIN 230
15 FLOW -1
0.100 0.015 0.100 3000 0.0183
0 0.5 550.0 550.5 579.5 580.0 1999.5 2000.0
5.0 0.5 0.5 0.0 0.0 0.5 0.5 5.0
230s
SUB-BASIN 230
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
L= .72 Kb = ,051 Adj. Slope = 104.0
.221
.100 .250 4.500 .380 15.000
.308 .182
0 5 16 30 65 77 84 90 94 97
100
HC235W
COMBINE FLOWS FROM SUB-BASIN 220 AND 230, TO GET FLOW FROM THE WEST @ HC23S
2
235PIP
DIVERT 100YR BALANCE TO SURFACE AS OVERLAND FLOW
2350L
0 123 200 300 400 500 600 700
0 0 77 177 277 377 477 577
HC235
COMBINE FLOWS FROM HC235W AND COMBINED FLOWS AT HC265
2
216S&W
COMBINE FLOWS HC216W AND HC235 TO GET FLOW FROM THE SOUTH AND WEST @ HC216
2
HEC-1 INPUT

PAGE 13




478
479
480
481
482
483
484
485
486

487
488
489
490
491
492

493
494
495
496
497
498
499
500
501

502
503
504

505
506
507
508
509
510

511
512
513
514
515
516
517
518
519

KK
KM
KM
KM
BA
LG
ucC
UA

ua
*

KK
KM
RS
RC
RX
RY

*

KK
KM
KM
KM
BA
LG
uc

Ua
Ua

*

KK
KM
HC

*

KK
KM
RS
RC
RX
RY

*

KK
KM
KM
KM
BA
LG
uc
uA
[67:

130s
SUB-BASIN 130
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .23 Kb = .163 Adj. Slope = 315.0
.027
.200 .250 4,250 .450 32.000
.213 .160
0 3 5 8 12 20 43 75 90
100
R131
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 130 THROUGH SUB-BASIN 140
6 FLOW -1
0.015 0.015 0.015 1800 0.0156
0 0.5 1.0 1.5 28.5 29.0 29.5 30.0
5.0 0.5 0.5 0.0 0.0 0.5 0.5 5.0
1408

SUB-BASIN 140
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .68 Kb=.074 Adj. Slope = 315.0
.134
.140 .250  4.300 .430 29,000
.242 177
0 5 16 30 65 77 84 90 94
100
HC145
COMBINE FLOWS FROM SUB-BASIN 130 AND SUB-BASIN 140
2
R146
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 140 THROUGH SUB-BASIN 150
5 FLOW -1
0.100  0.035 0.100 1355 0.0081
0 0.5 100.0 100.5 129.5 130.0 1099.5 1100.0
5.0 3.0 3.0 0.0 0.0 3.0 3.0 5.0
1508

SUB-BASIN 150
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .62 Kb = .054 Adj. Slope = 39.0
.121
.100 .250 4.650 .350 15.000
.425 .325
o] S 16 30 69 77 84 20 24
100

96

97

97




LINE

520
521
522

523
524
525
526
527

528
529
530

531
532
533

534
535
536
537

538
539
540
541
542
543
544
545
546

547
548
549
550
551

KK
KM
HC

KK

DT
DI
DQ

KK
KM
RD

KK
KM
HC

KK
KM
KM
RD

KK
KM
KM
KM
BA
LG
ucC
UA
Ua

KK
KM
DT
DI
DQ

HEC~1 INPUT

...... e N I T R RS- Tty RIS PN TR R R ¢}
HC155 :
COMBINE FLOWS FROM SUB-BASIN 140 AND SUB-BASIN 150
2
155P1IP
DIVERT 100YR BALANCE TO SURFACE AS OVERLAND FLOW
1550L
0 135 200 300 400 500 600 700
0 0 65 165 265 365 465 565
R156
MUSKINGUM-CUNGE FLOW ROUTING FROM SUB-BASIN 150 TO DOUBLETREE RANCH\52ND ST
1385 .0037 .012 CIRC 5
HC216
COMBINE FLOWS 216S&W AND HC155 TO GET TOTAL FLOW AT HC216,
2
R217

MUSKINGUM-CUNGE FLOW ROUTING FROM SUB-BASIN 215 THROUGH SUB-BASIN 240
2-6'x5' RCBC Modeled with a Trapazoidal Channel of the Same Bottom Width.
1367 .0051 .012 TRAP 12.0 0

2408
SUB-BASIN 240
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .74 Kb = .059 Adj. Slope = 38.0
.134
.100 .250 4.700 .330 15.000
.350 .167
0 5 16 30 65 77 84 90 94 97
100
240PIP
DIVERT 100YR BALANCE TO SURFACE AS OVERLAND FLOW
2400L
0 42 100 200 300 400 500
0 0 58 158 258 358 458
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552
553
554

LINE

555
556
557
558

559
560
561
562
563
564
565
566
567

568
568
570
571
572

573
574
575
576

577
578
579
580
581
582
583
584
585

586
587

KK
KM
HC

ID

"EEER

KK
KM
KM
KM
BA
LG

Ua
ua

KK
KM
DT
DI
DO

KK
KM
KM
HC

KK
KM
KM
KM
BA
LG
uc
UA
97:9

KM

HC245
COMBINE FLOWS FROM SUB-BASIN 240 AND COMBINED FLOW AT HC216
2
HEC-1 INPUT
...... e e B I T T ey SO : I T N
R246

MUSKINGUM-CUNGE FLOW ROUTING FROM SUB-BASIN 240 THROUGH SUB-BASIN 270
2-7'%5' RCBC Modeled by Trapezoidal Channel with Same Bottom Width.
1298 .0051 .012 TRAP 14.0 0

1608
SUB-BASIN 160
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .81 Kb = ,053 Adj. Slope = 24.0
.144
.100 .250 4.650 .350 15.000
.683 0.679
0 5 16 30 65 77 84 90 94 97
100
160PIP
DIVERT 100YR BALANCE TO SURFACE AS OVERLAND FLOW
1600L
0 31 100 200 300 400
0 31 69 169 269 369
275N&W

COMBINE FLOWS FROM SUB-BASIN 160 AND COMBINED FLOWS AT HC245 TO GET FLOW
FROM THE NORTH AND WEST @ HC275, BEFORE 56th STREET LATERAL.
2

2708
SUB-BASIN 270
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .59 Kb = .053 Adj. Slope = 41.0
.094
.100 .250 4.700 .330 15.000
.475 .479
0 5 16 30 65 77 84 90 94 97
100
270PIP

DIVERT 100YR BALANCE TO SURFACE AS OVERLAND FLOW
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588
589
590

591
592
593

LINE

594
595
596

597
598
599
600

601
602
603
604

605
606
607
608
609
610

611
612
613
614
615
616
617
618
619

620
621

DT
DI
DQ

KK
KM
DR

ID

KK
KM
RD

KK
KM
KM
HC

KK
KM

HC

BEEERR

RD

KK
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM

2700L
0 37 100 200 300 400
0 0 63 163 263 363
RE281
RETRIEVE CHEROKEE WASH & 56TH STREET DIVERSION
281RE
HEC-1 INPUT
....... . < T S S - RS - S X 0
R282
MUSKINGUM-CUNGE ROUTING FOR CHEROKEE WASH THROUGH SUB-BASIN 270
1865 .0054 .012 CIRC 5.0
HC2758

COMBINE FLOWS FROM SUB-BASIN 270 AND DIVERSION FLOWS AT RE281 TO GET
TOTAL FLOW IN 56th STREET LATERAL.
2

HC275

COMBINE FLOWS FROM 275N&W AND

HC275S TO GET TOTAL FLOW AT HC275.
2

R276
MUSKINGUM-CUNGE FLOW ROUTING FROM SUB-BASIN 270 THROUGH SUB-BASIN 280
The length-weighted average box size and slope used from the design plans.
Average box size = 1-20.60'x5'RCBC (modeled with Trapezoidal Channel with
same bottom width), Average slope = .0033

1687 .0033 .012 TRAP 20.6 0

2808

SUB-BASIN 280
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN
L = .49 Kb = .054 Adj. Slope = 24.0
.115
.100 .250 4,650 .350 15.000
.442 .290
0 5 16 30 65 77 84 90 94 97
100
HC277

COMBINE FLOWS FROM SUB-BASIN 160 & 280 AND COMBINED FLOWS AT HC275
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622

623
624
625

626
627
628
629
630
631

LINE

632
633
634

635
636
637

638
639
640
641
642
643

644
645
646

647
648
649
650
651
652
653

KK
KM
DR

KK
KM
RS
RC
RX
RY

iD

KK
KM
DR

KK
KM
HC

KK
KM
RS
RC

RY

KK
KM
DR

KK
KM

RS
RC
RX
RY

LEE RS R RS RS RS RR R R RS R EE Rl R e R R R B R R e S R ]

*****************************************************************************

LR AR R R RS AR EEEE SRR RS R g e 2 e e e

+2110L
RETRIEVE 2110L OVERLAND FLOW
2110L
R2110L
ROUTE 2110L OVERLAND DOWN DOUBLETREE RANCH ROAD TO 52ND ST
5 FLOW -1
.033 .015 .033 2600 .01
0 2 23 23.1 56.9 57 78 80
1.5 0.5 0.5 0 0 0.5 0.5 1.5
HEC-1 INPUT
...... 2N AVS PR BN SRR ¢
+2150L
RETRIEVE 2150L OVERLAND FLOW
2150L
CPDT1
COMBINE 2110L AND 2150L AT 52ND STREET
2
RDT10L
ROUTE OVERLAND FLOW COMBINED AT 52ND ST OVERLAND TO BERNEIL WASH @ DOUBLETREE
3 FLOW -1
.033 .015 .033 1350 .007
0 2 23 23.1 56.9 57 78 80
1.5 0.5 0.5 0 0 0.5 0.5 1.5
+1550L
RETRIEVE 1550L OVERLAND FLOW
1550L
R1550L

ROUTE 1550L FLOW OVERLAND TO BERNEIL WASH @ DOUBLETREE
ROUTING PARAMETERS TAKEN FROM EXISTING MODEL (R156)

9 FLOW -1

0.1 0.035 0.1 2300 0.0046
0 0.5 100 100.5 129.5 130.0 1099.5 1100.0
5 3 3 0 0 3 3 S
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654
655
656

657
658
659
660
661
662
663

664
665
666

LINE

667
668
669
670
671
672
673

674
675
676

677
678
679

680
681
682
683
684
685

KK
KM
DR

KK
KM
KM
RS
RC
RX
RY

KK
KM
DR

ID

KK
KM
KM
RS
RC
RX
RY

KK
KM
DR

KK
KM
HC

KK
KM
RS
RC

RY

+2350L
RETRIEVE 2350L OVERLAND FLOW
2350L
R2350L
ROUTE 2350L FLOW OVERLAND TO BERNEIL WASH @ DOUBLETREE
ROUTING PARAMETERS TAKEN FROM EXISTING MODEL (R236)
3 FLOW -1
0.1 0.03 0.1 1000 0.007
0 0.5 235 235.5 264.5 265 499.5 500
5 2 2 0 0 2 2 5
+2650L
RETRIEVE 2650L OVERLAND FLOW
2650L
HEC-1 INPUT
....... O PR A S < D A R TR 1Y
R2650L
ROUTE 2650L FLOW OVERLAND TO BERNEIL WASH @ DOUBLETREE
ROUTING PARAMETERS TAKEN FROM EXISTING MODEL (R266)
4 FLOW -1
0.1 0.03 0.1 1400 0.0086
0 0.5 235 235.5 264.5 265 499.5 500
5 2 2 0 0 2 2 5
+2400L
RETRIEVE 2400L OVERLAND FLOW
2400L
CPDT2
COMBINE ALL OVERLAND FLOWS AT BERNEIL WASH @ DOUBLETREE
5
RDT20L
ROUTE COMBINED OVERLAND FLOW TO 56TH ST/DOUBLETREE
3 FLOW -1
.033 .015 .033 1250 .0048
2 4 25 25.1 58.9 5% 80 84
2.5 0.5 0.5 0 0 0.5 0.5 2.5
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686
687
688

689
690
691

692
693
694

695
696
697
698
699
700

LINE

701
702
703

704
705
706
707
708
709

710
711
712
713
714
715
716
717
718

KK
KM
DR

KK
KM
DR

KK

DR

KK
KM
RS
RC
RX
RY

ID

KK
KM
HC

KK
KM
RS
RC
RX
RY

+1600L
RETRIEVE 1600L OVERLAND FLOW
1600L
+2700L
RETRIEVE 2700L OVERLAND FLOW
2700L
+56THS
RETRIEVE 56TH STREET OVERLAND BREARKOUT FLOW
56THST
R560L
ROUTE 56TH STREET QVERLAND BREAKOUT FLOW NORTH TO DOUBLETREE RANCH RD
8 FLOW -1
.033 .015 .033 1600 .0045
0 5 10 10.1 49.9 50 55 60
1 0.5 0.5 0 0 0.5 0.5 1
HEC-1 INPUT
...... - S N TR NN - T [ B.......9......10
CPDT3
COMBINE OVERLAND FLOW @ 56TH ST/DOUBLETREE
4
CPIBW
ROUTE COMBINED OVERLAND FLOW TO INDIAN BEND WASH
2 FLOW -1
,033 .015 .033 1335 .004
2 4 25 25.1 58.9 59 80 84
2.5 0.5 0.5 0 0 0.5 0.5 2.5

A S SRS RS RS RR RS RS EES R RS RSt sssERaEaSsRassRRERRSREE TS

LRSS RS EEEE SRRt R LR EEE R SRS ERRR Rt bRt SRE Rttt RSttt R RS RS

RS SR R AR RS AR RS R RS R R Rttt ettt RE Ee R R RSt Attt Rt E eSS

KK
KM
KM
KM
BA
LG
ucC
022

vaA
*

100s
SUB-BASIN 100
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .45 Kb = .088 Adj. Slope = 315.0
.088
.140 .250 4.150 .470 18.000
.217 .143
0 5 16 30 65 71 84 80 94 97

100

PAGE 19




719
720
721
722
723
724

725
726
727
728
729
730
731
732
733

734
735
736

LINE

737
738
739
740
741
742

743
744
745
746
747
748
749
750
751

752
753
754

KK
KM
RS
RC
RX
RY

KK
KM
KM
KM
BA
LG
uc
UA
UA

KK

HC

ID

KK
KM
RS
RC
RX
RY

BER

BA
LG
uc
UA
Ua

KK
KM
HC

R101
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 100 THROUGH SUB-BASIN 110
12 FLOW -1
0.100 0.025 0.100 2800 0.0086
0 0.0 25.0 25.0 75.0 75.0 100.0 100.0
5.0 0.5 0.5 0.0 0.0 0.5 0.5 5.0
1108

SUB-BASIN 110
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L= .72 Kb = .054 Adj. Slope = 42.0
.115
.100 .250 4.450 .400 15.000
.458 .411 ’
0 5 16 30 65 77 84 90 94 97
100
HC115
COMBINE FLOWS FROM SUB-BASIN 100 AND SUB-BASIN 110
2

HEC-1 INPUT

..... I < I - R IR 1
R116
NORMAL DEPTH FLOW ROUTING FROM SUB-BASIN 110 THROUGH SUB-BASIN 120
9 FLOW -1
0.100 0.025 0.100 2200 0.0055
0 0.0 25.0 25.0 75.0 75.0 100.0 100.0
5.0 0.5 0.5 0 0 0.5 0.5 5.0
1208

SUB-BASIN 120
24-HOUR SCS TYPE II RAINFALL USED TO FIND TC & R FOR THIS BASIN

L = .45 Kb = .056 Adj. Slope = 27.0
.086
.100 .250 4.650 .350 15.000
.408 .293
0 5 16 30 65 77 84 90 94 97
100
HC125
COMBINE FLOWS FROM SUB-BASIN 110 AND SUB-BASIN 120
2

TR S T e R R R RS R E S SSL SRS S S S SsRa s st st b Attt sttt sttt bRl eSS
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Modifications by Dibble & Associates. Proposed conditions data is based
upon KHE file 298IMP10.DAT, substituting 10-yr 24-hour parameters based upon
file DT124E.DAT, with new T¢ and R calculated for the four subbasins that

Oon

On

On

changed in size due to proposed conditions

12 Jun 98:°

12 Jun 98:

7 July 98:

(Subbasins 230, 240, 260, & 270.

Removed diversion 261RE, reduced diversion at 281RE to existing
conditions situation.

Revised subbasin 220 to route via natural channel to subbasin
230, revised HC to add three hydrographs, since no Tatum lateral
Revised R251 to natural channel route, since no Butler lateral.

Revised all Muskingum-Cunge routing to refelct the actual pipe
size used for the appraisal estimate.

The average slope and predominate pipe
from the design plans. 1In some cases,
is used, as noted in the KM record for

size is used
the weighted average
the particular routing.

On

29 July 98:

Revised all UC records to conform to those from the file

DT124E.DAT, which is Kaminski-Hubbard's hydrology model.
This is necessary to make the Tc and R values consistent
with the 24-hour rainfall.
On 30 July 98: Revised the Tc and R values for subbasins 230,
and 270 to conform to the 24-hour storm. The size of these
basins were revised, and KHE only ran the 6-hour storm for
the proposed conditions.

240, 260,

* ok bk b ok b b b 3k b X% % % % ok ok % oF b ok ok ok 3k sk % ok % ¥ % %

hhkdkkkhkhk ok k ko kA kA Ak A A A A A A kA Ak kA Ak ko ko k Ak h sk k kA Ak khkk kA Ak dkhk kA kR kA Xk kkkhkkkkk*

HEC-1 INPUT PAGE 21
LINE ID....... looo.... 2hiiinn. 3., 4o Seennnnn [ TN Teweeenn 8..vn 9...... 10
755 22

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (-—->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
10 290S
\Y%
v
29 R291

35 . 3008




44 HC305.....00vuut

\
v
47 R306
53 . 310s
\%
. v
62 . R311
68 . . 3208
\
. . v
77 . . R321
83 . . . 330s
92 . . HC335...vveeennes
95 . . . 340s
v
. . . v
104 . . . R341
110 . . HC345..,..00veenns
v
. . v
113 . . R336
119 . . . 350s
\
. . . v
128 . . . R351
134 . . . . 360s
143 . HC365 . i vttt venveanerrassonnossscansanns
v
. v
146 . R366

152 . . 3708




222
218

227
225

230

239

245

248

DT405

CHWASH




257

263

266

272

281

284

308

317

323

326

332

341

350

361
359

R421

430s

180s

1908

R191

2 (O

R196

200s
HC205. .. .ueen. ..
R206

220s

10y220
\Y%
\Y%

> DIV220




364

369

378

383
381

390

401
399

404

417

423

432

438
436

448
446

210s

260s

220PIP
HC211..vuevuvnnns
fmm———m- > 2
211pPIP
\Y%
v
R212
2158
215PIP
HC216W. e vvvnennnns
2508
v
v
R251
HC265
265PIP
. v
v
R266

RET220
v

v

R221

DIv220




455 . . . . 2308

464 . . . HC235W............

469 . . . Lo > 2350L
467 . . . 235PIP
472 . . HC235............
475 . 216S&W. ..o
478 130s
v
\%
‘ 487 R131
‘ 493 . . . 1408
502 . . HCl45............
v
. . \
505 . . R146
511 . . . 150s
520 . . HC155........cv.0
525 . . S > 1550L
523 . . 155PIP
\
. . v
528 . . R156
531 HC2l6............
v
\
534 R217

538 . . 240s




549
547

552

555

559

570
568

573

577

588
586

593
591

594

597

601

605

611

620

625
623

275N&W

som———= > 2400L
240PIP
1608
S mm———— > 1600L
160PIP
270s
e > 2700L
270PIP
S Kmmm
RE281
v
v
R282
HC2758...cvvvnenn
280S
Cmmm———— 2110L




626

634
632

635

638

646
644

656
654

657

666
664

667

676
674

677

680

688
686

691
689

v
A
R2110L

CPDT1
\%

\%
RDT10L

CPDT2
v

v
RDT20L

K= 2150L
+2150L
K= 1550L
+1550L
\'%
\4
R1550L
Kmm————— 2350L
+2350L
A%
A
R2350L
R e 2650L
+2650L
v
v
R2650L
K= 2400L
+2400L
Lo 1600L
+1600L
Cmmom 2700L




694
692

695

701

719

725

734

737

743

752

(***)
1************************'k****************

*

*
*
*
*
*
*
*

(0020 G T
. . \
v
CPIBW
1008
v
. v
R101
1108
HC115..... Peene
A
. v
. R116
. 120s
HC125............

RUNOFF ALSO COMPUTED AT THIS LOCATION

*

FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUL 1997
VERSION 4.1

*
*
*
RUN DATE O2FEBO0 TIME 14:12:45 *
*
*

EEE AR RS RES RS ES R S R S R ESEER RS EREREE]

DOUBLETREE RANCH ROAD REGIONAL DRAINAGE STUDY FCD 97-32
FILENAME: 100Y24P1.DAT

56THST

RS2SRRSR RS ERRERSE RS E R SRR SR LR EE S

*
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
* *

LS 2SS S SRR LSRRt SR SRR RS EREEEE LSS




100~-YEAR 24-HOUR STORM DURATION for the ALTERNATIVE CONDITIONS

PREPARED BY DIBBLE & ASSOCIATES, SUB-CONSULTANT TO BROOKS HERSEY
Modified 12 June 98 by F. Brown
See other modification notes at the end of this input file.

9 IO OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1500 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NDTIME 0059 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .02 HOURS

TOTAL TIME BASE 24,98 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
1
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
+ 2908 123. 12.05 14, 4. 4. .09
ROUTED TO
+ R291 123. 12.10 14. 4. 4. .09
+ 1.48 12.10
HYDROGRAPH AT
+ 300s 63. 12.03 7. 2. 2. .05

2 COMBINED AT




ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

4 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

R306

3108

R311

320s

R321

3308

HC335

340s

R341

HC345

R336

350s

R351

360s

HC365

288.

286.

244,

243,

200.

438.

101.

100.

535.

530.

117.

11e6.

319.

1188.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

07

20

25

03

08

02

03

07

12

05

10

02

07

03

08

21.

43.

43.

29.

29.

22.

51.

13.

13.

63.

63.

15.

15.

34.

15S.

14,

14.

15,

19.

19.

10.

47.

13.

13.

14.

18.

18.

10.

45.

.14

.25

.25

.17

.17

.12

.29

.07

.07

.36

.36

.08

.08

.25

.94

.55

.63

.62

.57

12.07

12.25

12.08

12.12

12.10

12.07




ROUTED TO

R366 1183. 12.10 155. 47. 45. .94
4.77 12.10
HYDROGRAPH AT
370s 191. 12.13 26. 8. 8. .14
ROUTED TO
R371 189. 12.23 26. 8. 8. .14
2.34 12.23
HYDROGRAPH AT
3808 83. 12.03 9. 3. 2. .07
3 COMBINED AT
HC384 1430. 12.10 190. 58. 55. 1.15
2 COMBINED AT
HC385 1609, 12.10 210. 64. 61. 1.30
ROUTED TO
R386 1599. 12.15 210. 64. 6l. 1.30
6.24 12.15
HYDROGRAPH AT
390s 70. 12.08 9. 2, 2. .07
2 COMBINED AT
HC395 1666. 12.13 219. 66. 64, 1.36
ROUTED TO
R396 1663. 12.17 218. 66. 64. 1.36
4.84 12.17
HYDROGRAPH AT
400s 167. 12.08 22. : 7. 6. .14
2 COMBINED AT
HC405 1813. 12.15 241. 73. 70. 1.51
DIVERSION TO
281RE 197. 12.15 64. 29. 28. 1.51
HYDROGRAPH AT
DT405 1616. 12.15 177. 44, 42. 1.51
DIVERSION TO
56THST 79. 12.15 5. 1. 1. 1.51

HYDROGRAPH AT
CHWASH 1537. 12.15 171. 43. 41. 1.51




HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

3 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

4108

R411

HC415

4208

R421

HC425

R426

4308

HC435

170s

R171

180s

1908

R191

HC195

R196

103.

101.

1638.

140.

138.

1776.

1771.

184.

1953.

234.

234.

105.

235.

235.

555,

12.

12.

12.

12.

12.

12.

12.

12.

12

12.

12.

12.

12.

12.

12.

12.

03

13

15

08

15

15

18

22

.20

15

18

07

20

22

17

17

12.

12.

184.

20.

20.

203.

203.

32.

236.

31.

31.

14.

37.

37.

82.

82.

47.

53.

53.

62.

10.

10.

12.

12,

26.

26.

45.

51.

51.

59.

11.

11.

25.

25.

.08

.08

.58

.12

.12

71

.71

.24

.94

.19

.19

.09

.21

.21

.49

.48

.50

.09

.11

12.13

12.15

12.18

12.18

12.22




HYDROGRAPH AT
2 COMBINED AT

ROUTED TO

HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT
ROUTED TO

HYDROGRAPH AT
3 COMBINED AT
DIVERSION TO
HYDROGRAPH AT
ROUTED TO

HYDROGRAPH AT
DIVERSION TO
HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

200s

HC205

R206

2208

DIV220

10y220

220PIP

210s

HC211

2110L

211pIP

R212

2158

2150L

215P1IP

HC216W

64.

602.

600.

28.

le.

13.

13.

22.

13.

12,

12.

12.

12.

12.

12

12.

12.

12.

11.

11.

11.

12.

11.

11.

11.

03

1z

17

03

03

.03

07

03

12

82

82

87

13

78

78

87

90.

90.

12.

104.

30.

74.

74.

1.

28.

28.

32,

25.

25,

26.

27.

27.

31.

24,

24.

25.

.05

.54

.54

.02

.02

.02

.02

.08

.64

.64

.64

.64

.03

.03

.03

.67

.51

.49

12.17

12.17




ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

R251

260s

HC265

2650L

265PIP

R266

RET220

R221

2308

HC235W

2350L

235PIP

HC235

216s&W

1308

R131

102.

126.

220.

128.

92.

92.

16.

15.

274.

287.

164.

123.

215.

508.

35.

35.

12.20

12.05

12.08

11.82

11.82

11.98

12,03

12.17

12.05

12.05

11.72

11.72

11.98

11.92

12.07

12.15

13.

14.

27.

20.

20.

30.

31.

10.

21.

40,

117.

12.

38.

12.

37.

.08

.11

.18

.19

.19

.19

.00

.00

.22

.22

.22

.22

.41

.08

.03

.03

.70

.10

.25

12.20

12.17

12.15




HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

140s

HC145

R146

150s

HC155

1550L

155PIP

R156

HC216

R217

2408

2400L

240PIP

HC245

R246

160s

1600L

174.

205.

122.

326.

191.

135.

135.

643.

643,

173.

131.

42.

685.

685.

9z,

64.

12.

12

12.

12.

12.

11.

11.

11.

11.

11.

12.

11.

11.

11.

12.

12

12.

03

.05

08

13

10

78

78

92

98

05

67

98

00

.21

217

21.

25.

25.

17.

42,

12.

29.

29.

146.

146.

18.

10.

155.

155.

20.

16.

12.

47.

47.

50.

50.

12.

45.

45.

48,

48.

.13

.16

.16

.12

.28

.28

.28

.28

.36

.36

.13

.13

.13

.49

.49

.14

.14

.49

12.08




HYDROGRAPH

2 COMBINED

HYDROGRAPH

AT

AT

AT

DIVERSION TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

2 COMBINED

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

160PIP

275N&W

2708

2700L

270PIP

RE281

R282

HC275S

HC275

R276

2808

HC277

+2110L

R2110L

+2150L

CPDT1

RDT10L

27.

712.

79.

42,

37.

197.

197.

234.

946.

946.

121.

1062.

415,

409.

13.

421.

418.

12.

12

1z,

11.

11.

11.

12,

12.

12,

12.

12.

12.

12.

12,

12,

12,

12.

27

.27

85

85

07

07

27

28

12

15

12

20

13

18

23

158.

13.

10,

64.

64.

74.

233.

233.

le.

248.

30.

30.

31.

31.

51.

29.

29.

32.

82.

82.

87.

49,

28.

28.

30.

79.

79.

83.

.14

.64

.09

.09

.09

.00

.00

.09

.73

.73

.12

.85

.00

.00

.00

.00

.00

.02

12.20




HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

5 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

ROUTED TO

4 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

+1550L

R1550L

+2350L

R2350L

+2650L

R2650L

+2400L

CPDT2

RDTZ20L

+1600L

+2700L

+56THS

R560L

CPDT3

CPIBW

187.

163.

128.

125.

131.

934.

928.

64.

42,

79.

78.

1109.

1095.

12,

12

12.

12.

12

12.

12.

12,

12.

12,

12.

12.

12.

12.

12,

10

.20

05

10

.08

13

05

17

20

27

17

15

23

20

23

12.

12.

10.

10.

10.

71.

71.

16.

96.

96.

18.

18.

25.

25.

17.

17.

24.

24,

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.98

.48

2.22

12.23

12.20

12.10

12.13

12.20

12.23

12.23




HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ISTAQ

220PIP

CONTINUITY SUMMARY

R212

CONTINUITY SUMMARY

R266

CONTINUITY SUMMARY

R156

AT
1008 112. 12.02 12. 3. 3 .09
R101 108, 12.20 12. 3. 3 .09
AT
1108 100. 12.15 15. 4, 4 .12
AT
HC115 207. 12.17 27. 8. 7 .20
R116 203. 12,32 27. 8. 7 .20
AT
1208 S1. 12,12 12, 3. 3 .09
AT
HC125 270. 12.25 39. 11, 11. .29
SUMMARY OF KINEMATIC WAVE -~ MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEARK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN)
MANE 1.00 12.58 724.00 .96 1.00 12.58 724,00
(AC-FT) - INFLOW= ,1231E+01 EXCESS= .0000E+00 OUTFLOW= .1231E+01 BASIN STORAGE=
MANE 1.00 285.24 712.00 1.44 1.00 285.24 712.00
(AC~FT) - INFLOW= .4935E+02 EXCESS= ,0000E+00 OUTFLOW= .4935E+02 BASIN STORAGE=
MANE 1.00 92.00 720.00 1.24 1.00 92.00 720.00
(AC-FT) - INFLOW= .1232E+02 EXCESS= .0000E+00 OUTFLOW= .1231E+02 BASIN STORAGE=
MANE 1.00 135.00 718.00 1.21 1.00 135.00 718.00

.56 12,20
.91 12.32
VOLUME
(IN)
.96

.1416E-03 PERCENT ERROR=

1.44

.8024E-02 PERCENT ERROR=

1.24

.1973E-02 PERCENT ERROR=

1.21




CONTINUITY SUMMARY (AC-FT) - INFLOW= ,1822E+02 EXCESS=
R217 MANE .99 643.05 716.
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,9370E+02 EXCESS=
R246 MANE .98 685.00 719.
CONTINUITY SUMMARY (AC-FT) - INFLOW= .9925E+02 EXCESS=
R282 MANE 1.00 197.00 726.
R276 MANE 1.00 946.24 737.
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1635E+03 EXCESS=

**% NORMAL END OF HEC-1 ***

.0000E+00 OUTFLOW=

19 1.29

.0000E+00 OUTFLOW=

85 1.25

.0000E+00 OUTFLOW=

00 -1.00

00 1.77

.0000E+00 OUTFLOW=

.00 643.00

.00 685.00

.00 197.00

.00 946.24

.1820E+02 BASIN STORAGE=

719.00

.9369E+02 BASIN STORAGE=

720.00

.9925E+02 BASIN STORAGE=

726.00

737.00

.1635E+03 BASIN STORAGE=

.1212E-02 éERCENT ERROR=
1.29

.2568E-01 PERCENT ERROR=
1.25

.2989E-01 PERCENT ERROR=

-1.00

1.77

.1387E+00 PERCENT ERROR=

.0

.0

.1







Doubletree Ranch Road . N
Off-Site Flows Calculated

wthe Rational Method » \% 3
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Flood Control District of Maricopa County
Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98

LOCATION DATA
Location: BASIN RL  fex el below,
Project Name: Double Tree Subarea id: R1
Drainage Area Cover:

DESIGN DATA

Drainage Area 7.7000 acres
Watercourse Length 3108.0000 feet
Top Elevation 1424.0000 feet
Bottom Elevation 1364.0000 feet
Slope 0.019 feet/feet
. Roughness Coefficient (Kb) 0.1280
' 10-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
0 (cfs) 4 6 8 11 14 17
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 40.0 34.1 30.5 27.5 25.9 24.5
i (in/hr) 1.2 1.8 2.5 3.2 3.8 4.4

N () 1‘{ !‘/(‘,()‘ o f-i AF[«()(" 0{0_( )\[/ /]} -}/[\ I‘J\ ({L ’/’(,,/] 2] [/ )'ﬂ La /(7\("
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Flood Control District of Maricopa County
Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA
Location: BASIN R2A
Project Name: Double Tree Subarea id: R2A
Drainage Area Cover:
DESIGN DATA
Drainage Area 13.4000 acres
Watercourse Length 2106.0000 feet
Top Elevation 1392.0000 feet
Bottom Elevation 1362.0000 feet
Slope 0.014 feet/feet
Roughness Coefficient (Kb) 0.1220
10-year, 6-Hour Rainfall 2.0000 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 8 11 15 21 27 32
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 33.2 28.6 25.8 23.4 22.1 20.9
i (in/hr) 1.4 2.1 2.7 3.6 4.2 4.8
Draing to Falot #7924  (CBGB - b bhq)




Flood Control District of Maricopa County
Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA
Location: BASIN R2B (€ note betew
Project Name: Double Tree Subarea id: R2B
Drainage Area Cover:

DESIGN DATA

Drainage Area 6.3000 acres
Watercourse Length 1745.0000 feet

Top Elevation 1392.0000 feet
Bottom Elevation 1362.0000 feet

Slope 0.017 feet/feet
Roughness Coefficient (Kb) 0.1300

10-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Q (cfs) 4 6 8 11 14 16
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 27.9 24.3 22.2 20.2 19.0 18.0
i (in/hr) 1.6 2.3 3.0 3.8 4.5 5.2

}//I o “}'() (,{’("'/l [ [1 !Df{ g ).f]‘g 7[(}1 W )" l‘o e ’.".r ’}". ‘}"’z"\ 1‘__)“ ol {r,;,
rocaivos rongft from Sub R,
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Untitled

Basin RL T RaB

SUBBASIN Rl + R2B

The longest flow path is from Subbasin R1.

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Wtcrse. Length = 3630 (feet) Kb = .1290

Top Elev. = 1424 (feet) "P(10,6) = 2 (inches)
Bottom Elev. = 1362 (feet) Area = 14 (acres)
Slope = .0171 (feet/feet) c(i0) = .4

Hydrological Summary Table

PARAMETER 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs): 6 9 12 18 ’ 23 28
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min): 48.2 40.4 35.9 32.2 30.3 28.6
i(Adj) (in/hr): 1.0 1.6 2.2 2.9 3.4 4.0

i (Phx) (in/hr): 1.1 1.7 2.3 3.0 3.6 4.1

Didins +o  Jwnlet # 78 (cBbe + 8 £7)

Page 1




Flood Control District of Maricopa County
Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA

Location: BASIN R3

Project Name: Double Tree Subarea id: R3
Drainage Area Cover:

DESIGN DATA

Drainage Area 47.3000 acres
Watercourse Length 3120.0000 feet

Top Elevation 1424 .0000 feet
Bottom Elevation 1356.0000 feet

Slope 0.022 feet/feet
Roughness Coefficient (Kb) 0.1080

10-year, 6-Hour Rainfall 2.0000 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 27 40 52 74 94 113
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 33.2 28.7 25.9 23.4 22.1 20.9
i (in/hr) 1.4 2.1 2.7 3.6 4.2 4.8
l)ﬂhaj o :ﬁnaf% i+ b (. Cl?<};)




Flood Control District of Maricopa County

Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA
Location: BASIN R4
Project Name: Double Tree Subarea id: R4
Drainage Area Cover:
DESIGN DATA
Drainage Area 53.7000 acres
Watercourse Length 3025.0000 feet
Top Elevation 1406.0000 feet
Bottom Elevation 1356.0000 feet
Slope 0.016 feet/feet
Roughness Coefficient 0.1070
10-year, 6-Hour Rainfall 2.0000 inches
Hydrological Summary Table
Parameter 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 56 80 103 123
C 0.400 0.440 0.480 0.500
Tc (min) 28.2 25.5 24.0 22.7
i (in/hr) 2.6 3.4 4.0 4.6

D ms o Tde
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Flood Control District of Maricopa County
Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA
Location: BASIN R5A
Project Name: Double Tree Subarea id: R5A
Drainage Area Cover:
DESIGN DATA
Drainage Area 6.9000 acres
Watercourse Length 1067.0000 feet
Top Elevation 1384.0000 feet
Bottom Elevation 1372.0000 feet
Slope 0.011 feet/feet
Roughness Coefficient (Kb) 0.1290
10-year, 6-Hour Rainfall 2.0000 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 5 7 9 12 16 19
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 23.7 20.8 19.2 17.5 16.5 15.6
i (in/hr) 1.8 2.6 3.2 4.1 4.8 5.6
D!ﬁf} in$ Fo Iﬂ[@ '/"' Eed 1.7 ( (.,_B 4/}')




Flood Control District of Maricopa County
Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA
Location: BASIN R5B
Project Name: Double Tree Subarea id: R5B
Drainage Area Cover:

DESIGN DATA

Drainage Area 4.8000 acres
Watercourse Length 1370.0000 feet

Top Elevation 1384.0000 feet
Bottom Elevation 1368.0000 feet

Slope 0.012 feet/feet
Roughness Coefficient (Kb) 0.1330

10-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50~-Yr 100-Yr
Q (cfs) 3 4 6 8 10 12
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 28.4 24.7 22.5 20.5 19.3 18.2
i {(in/hr) 1.6 2.3 3.0 3.8 4.4 5.2

Deamg o Tnlt # 14 ( CB b a)




Flood Control District of Maricopa County
Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA
Location: BASIN R5C
Project Name: Double Tree Subarea id: R5C
Drainage Area Cover:

DESIGN DATA

Drainage Area 2.3000 acres
Watercourse Length 667.0000 feet

Top Elevation 1371.0000 feet
Bottom Elevation 1364.0000 feet

Slope 0.010 feet/feet
Roughness Coefficient (Kb) 0.1410

10-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (ctfs) 2 3 3 5 6 7
c 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 19.1 16.8 15.7 14.2 13.4 12.7
i (in/hr) 2.1 2.9 3.5 4.5 5.3 6.1

Qs o Enle S ( C8IA)




Flood Control District of Maricopa County
Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA
Location: BASIN R5D
Project Name: Double Tree Subarea id: R5D
Drainage Area Cover:

DESIGN DATA

Drainage Area 0.8000 acres
Watercourse Length 394.0000 feet

Top Elevation 1364.0000 feet
Bottom Elevation 1362.0000 feet

Slope 0.005 feet/feet
Roughness Coefficient (Kb) 0.1520

10~-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
0 (cfs) 1 1 1 2 2 2
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc  (min) 19.1 16.8 15.7 14.2 13.5 12.7
i (in/hr) 2.1 2.9 3.5 4.5 5.3 6.1

Dais #o Talet 16 (LB léHB)




Flood Control District of Maricopa Coun
Drainage Design Manual Rational Method

ty

Computed by: KWR Date: 11/9/98
LOCATION DATA
Location: Basin R6 _
Project Name: Doubletree Subarea id: R6
Drainage Area Cover:
DESIGN DATA
Drainage Area 1.9200 acres
Watercourse Length 780.0000 feet
Top Elevation 1366.0000 feet
Bottom Elevation 1360.0000 feet
Slope 0.008 feet/feet
Roughness Coefficient (Kb) 0.1370
10-year, 6-Hour Rainfall 2.0700 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yx
Q (cfs) 1 2 3 4 5 6
o4 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 23.0 20.3 18.8 - 17.1 l6.1 15.2
i (in/hr) 1.9 2.7 3.3 4.3 5.0 5.8

do Talep oifglte (B 16 A)
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Flood Control District of Maricopa County

Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA

Location: BASIN R7A

Project Name: Double Tree Subarea id: R7A

Drainage Area Cover:
DESIGN DATA

Drainage Area 27.9000 acres

Watercourse Length 3564.0000 feet

Top Elevation 1360.0000 feet

Bottom Elevation 1340.0000 feet

Slope 0.006 feet/feet

Roughness Coefficient (Kb) 0.1140 .

10-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
0 (cfs) 7 13 19 28 35 43
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc {min) 77.0 60.0 51.9 46.6 44.0 41.5
i {in/hr) 0.6 1.2 1.7 2.3 2.6 3.1

ﬁ)(“—\ g i dea fo v T a C C/[S g o £ :;“.’3




Flood Control District of Maricopa County
Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA
Location: BASIN R7B
Project Name: Double Tree Subarea id: R7B
Drainage Area Cover:

DESIGN DATA

Drainage Area 15.7000 acres
Watercourse Length 2040.0000 feet

Top Elevation 1354.0000 feet
Bottom Elevation 1340.0000 feet

Slope 0.007 feet/feet
Roughness Coefficient (Kb) 0.1200

10-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
0 (cfs) 7 11 14 21 27 32
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 45.0 38.0 33.8 30.4 28.6 27.0
i (in/hr) 1.1 1.7 2.3 3.0 3.6 4.1

@ft{{qj )‘o IV\(G'f' - }Ob L Cfﬂgo = CB 3))




Flood Control District of Maricopa County

Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA

Location: BASIN R8

Project Name: Double Tree Subarea id: RS

Drainage Area Cover:
DESIGN DATA

Drainage Area 15.8000 acres

Watercourse Length 1874.0000 feet

Top Elevation 1360.0000 feet

Bottom Elevation 1346.0000 feet

Slope 0.007 feet/feet

Roughness Coefficient (Kb) 0.1200

10-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 8 12 15 22 29 35
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 40.5 34.5 30.8 27.7 26.1 24.7
i (in/hr) 1.2 1.8 2.4 3.2 3.8 4.4
o e
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Flood Control District of Maricopa County
Drainage Design Manual Rational Method
Computed by: KWR Date: 11/9/98
LOCATION DATA
Location: BASIN R9
Project Name: Double Tree Subarea id: R9
Drainage Area Cover:
DESIGN DATA
Drainage Area 15.1000 acres
Watercourse Length 1477.0000 feet
Top Elevation 1346.0000 feet
Bottom Elevation 1338.0000 feet
Slope 0.005 feet/feet
Roughness Coefficient (Kb) 0.1210
10-year, 6-Hour Rainfall 2.0000 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
0 (cfs) 7 11 15 22 28 33
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 39.5 33.8 30.2 27.2 25.6 24.2
i {in/hr) 1.2 1.9 2.5 3.3 3.8 4.4
g PRA T Cp 5L A .. o Ko P
Octins  po Enle+ offsfie CCr 524 4 cLFaB)




Flood Control District of Maricopa County

Drainage Design Manual Rational Method

Computed by: KWR

LOCATION DATA

Location: BASIN R10

Project Name:

Double Tree

Drainage Area Cover:

DESIGN DATA

Date:

Subarea id:

11/9/98

R10

Drainage Area 23.2000 acres

Watercourse Length 1990.0000 feet

Top Elevation 1342.0000 feet

Bottom Elevation 1334.0000 feet

Slope 0.004 feet/feet

Roughness Coefficient (Kb) 0.1160

10-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25~Yr 50-Yr 100-Yr
Q (cfs) 8 13 19 27 35 42
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 56.0 46.1 40.7 36.5 34.3 32.5
i (in/hr) 0.9 1.4 2.0 2.7 3.2 3.7
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Flood Control District of Maricopa County
Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98

LOCATION DATA

Location: BASIN R1l1l

Project Name: Double Tree Subarea id: R11

Drainage Area Cover:
DESIGN DATA

Drainage Area 40.6000 acres
Watercourse Length 2216.0000 feet
Top Elevation 1354.0000 feet

Bottom Elevation 1346.0000 feet

Slope 0.004 feet/feet

Roughness Coefficient (Kb) 0.1100

10-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 13 22 31 45 58 70
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 61.9 50.3 44.1 39.6 37.3 35.2
i (in/hr) 0.8 1.4 1.9 2.5 3.0 3.5
1 , Y
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Flood Control District of Maricopa County

Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA

Location: BASIN R12A

Project Name: Double Tree Subarea id: R12A

Drainage Area Cover:
DESIGN DATA

Drainage Area 17.3000 acres

Watercourse Length 1434.0000 feet

Top Elevation 1346.5000 feet

Bottom Elevation 1343.0000 feet

Slope 0.002 feet/feet

Roughness Coefficient (Kb) 0.1190

10-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yxr
Q (cfs) 6 10 14 20 26 32
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 56.4 46.4 40.9 36.7 34.5 32.6
i (in/hr) 0.9 1.4 2.0 2.7 3.1 3.6

Dutins P Snler ofgite (CB3OA & CB




Flood Control District of Maricopa County
Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA
Location: BASIN R12B
Project Name: Double Tree Subarea id: R12B
Drainage Area Cover:

DESIGN DATA

Drainage Area 5.0000 acres
Watercourse Length 857.0000 feet

Top Elevation 1344.0000 feet
Bottom Elevation 1340.0000 feet

Slope 0.005 feet/feet
Roughness Coefficient (Kb) 0.1330

10-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
0 (cfs) 3 4 6 8 10 13
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 30.4 26.4 24.0 21.8 20.5 19.4
i (in/hr) 1.5 2.2 2.9 3.7 4.3 5.0

Draing v Talet  otErtte (84> /’7)




Flood Control District of Maricopa County
Drainage Design Manual Rational Method

Computed by: KWR Date: 11/9/98
LOCATION DATA

Location: BASIN R13

Project Name: Double Tree Subarea id: R13

Drainage Area Cover:
DESIGN DATA

Drainage Area 22.2000 acres

Watercourse Length 3277.0000 feet

Top Elevation 1352.0000 feet

Bottom Elevation 1336.0000 feet

Slope 0.005 feet/feet

Roughness Coefficient (Kb) 0.1160

10-year, 6-Hour Rainfall 2.0000 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 5 10 15 22 28 34
C 0.400 0.400 0.400 0.440 0.480 0.500
Tc (min) 78.6 60.9 52.6 47.3 44.6 42.1
i (in/hr) 0.6 1.1 1.7 2.2 2.6 3.0
Dasis Ao Trlet OFsite ( (B5>C + C 852-D)




Rational Method

' : ‘ Table 3.1

Equatlon for Estimating Kb in the Tc Equation

Kb=mlogA+b
Where A Is drainage area, In acres
Equation
Typlcal Parameters
Type Description Applications m b
A |Minimal roughness: Relatively smooth and/or |Commercial/ -0.00625 | 0.04
well graded and uniform land surfaces. industrial areas
Surface runoff is sheet fiow. Residential area
- |Parks and golf
courses
i B {Moderately low roughness: Land surfaces Agricultural fields | -0.01375 | 0.08
have irregularly spaced roughness elements  |Pastures
that protrude from the surface but the overall |Desert rangelands
character of the surface is relatively uniform.  {Undeveloped
Surface runoff is predominately sheet flow urban lands
around the roughness elements.
C |[Moderately high roughness: Land surfaces Hillslopes -0.025 0.15
that have significant large- to medium-sized  |Brushy alluvial
. |roughness elements and/or poorly graded fans
- ‘ land surfaces that cause the flow to be Hilly rangeland
- |diverted around the roughness elements. Disturbed land,
Surface runoff is sheet flow for short distances | mining, etc.
draining into meandering drainage paths. Forests with
underbrush
D |Maximum roughness: Rough land surfaces Mountains -0.030 0.20
with torturous flow paths. Surface runoft is Some wetlands
concentrated in numerous short flow paths
that are often oblique to the main flow
direction.

| Assumptions

Application of the Rational Equation requires consideration of the following:

1. The peak discharge rate corresponding to a given intensity would occur only
if the rainfall duration is at least equal to the time of concentration.

The calculated runoff is directly proportional to the rainfall intensity.

The frequency of occurrence for the peak discharge is the same as the frequency
for the rainfall producing that event. - |

The runoff coefficient increases as storm frequency decreases.




CALCULATION OF SUBBASIN ROUGHNESS COEFFICIENT, Kb

Kh=mlogA=b

Type m b
A -0.0063 0.04
B -0.0138 0.08
C -0.025 0.15
D -0.03 0.20
| _Basin ID Type Basin Area Kb

R1 C 7.70 0.1278

R2A C 13.40 0.1218

R2B C 6.30 0.1300

R3 C 47.30 0.1081

R4 C 53.70 0.1068

R56A C 6.90 0.1290

R5B C 4.80 0.1330

R5C C 2.30 0.1410

R5D C 0.80 0.1524

R6 C 11.60 0.1234

R7A C 27.90 0.1139

R7B C 15.70 0.1201

R8 C 15.80 0.1200

R9 C 15.10 0.1205

R10 C 23.20 0.1159

R11 C 40.60 0.1098

R12A C 17.30 0.1190

R12B C 5.00 0.1325

R13 C 2220 0.1163

TRAILHEAD C 3.40 0.1367

RationalRoughness.wb3 Dibble & Associates 02/01/00
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Table 3.2

Ratlonal Method

C Coefficlents for Use with the Rational Method

Return Period
Land Use 2-10 Year | 25 Year 50 Year 100 Year
Streets and Roads
Paved Roads 0.75-0.85 |0.83-0.94 |0.90 —0.95 |0.94 —0.95
Gravel Roadways & Shoulders ]0.60 — 0.70 ]0.66 — 0.77 |0.72 - 0.84 ]0.75 —0.88
Industrial Areas :
Heavy 0.70-0.80 [0.77 - 0.88 |0.84 -0.95 |0.88 — 0.95
Light 0.60 -0.70 |0.66 —0.77 |0.72-0.84 [0.75 —0.88
Business Areas
Downtown 0.75-0.85 {0.83-0.94 {0.90-0.95 |0.94 —0.95
Neighborhood 0.55 -0.65 |0.61 —0.72 10.66 —0.78 |0.69 —0.81
([Residential Areas D
Lawns — Flat 0.10-0.25 /0.11 -0.28 {0.12-0.30 |0.13 - 0.31
- — Steep 0.25 -0.40 10.28 —0.44 [0.30-0.48 |0.31 —0.50
| Suburban > 10.30-0.40 J0.33 -0.44 |0.36 —0.48 |0.38 — 050
Single Family 0.45-0.55 {0.50—-0.61 {0.54—-0.66 {0.56 — 0.69
Multi-Unit 0.50 - 0.60 [0.55—0.66 [0.60—0.72 |0.63—0.75
Apartments 0.60-0.70 {0.66 —0.77 {0.72-0.84 {0.75—-0.88
Parks/Cemetaries 0.10-0.25 10.11-0.28 (0.12-0.30 |0.13 - 0.31
Playgrounds 0.40 - 0.50 {0.44 —0.55 {0.48 —0.60 {0.50 — 0.63
|Agricultural Areas 0.10-0.20 |0.11 -0.22 {0.12-0.24 |0.13 - 0.25
Bare Ground 0.20-0.30 {0.22-0.33 [0.24-0.36 |0.25—0.38
Undeveloped Desert D 30 — 0.40 )0.33 — 0.44 [0.36 —0.48 {0.38 — 0.50
Mountain Terrain (Slopes > 10%) (0.60 — 0.80 [0.66 —0.88 [0.72 -0.95 |0.75 — 0.95

Note: Values of C for 25, 50 and 100 Year were derived using frequency adjustment
factors of 1.10, 1.20, and 1.25, respectively, with an upper limit of 0.95 for C for

the 2-10 Year values.

------------
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Storm Plus Modeling Assumptions

> PARALLEL PIPE REACHES:
Parallel pipe reaches cannot be modeled in Storm Plus. These reaches were modeled by

. assuming each pipe carries half of the flow. The flow was reduced by half in the model, and

conveyed by only one pipe. This accurately models the friction losses through the parallel pipe
reach. ' :

Double-barrel box culverts can be, and were, modeled accurately in Storm Plus.

> BENDS AND ANGLE POINTS:
Bends 15° or less in magnitude can be modeled accurately as angle points in Storm Plus.

Bends gfeater than 15° in magnitude must occur over a reach of length greater than 0' in Storm
Plus. Wherever a bend greater than 15° occurs in the system, a short reach of approximately 5'
was added, and the bend was forced to occur over that length.

For this reason, the stations in the model for the reaches immediately upstream and downstream
from a bend greater than 15° will differ slightly (by about 2.5") from the true stations on the
plans. : .

> BEGINNING TAILWATER ELEVATIONS (TWE):

The beginning TWE for the Doubletree Ranch Road (DTRR) model was provided by FCDMC.
The instruction was to start at the 10-yr water surface elevation (WSE) in Indian Bend Wash, or
the crown of the proposed outfall box culvert, whichever was higher. The 10-yr WSE in Indian
Bend Wash is 1326.8', as provided by FCDMC. The soffit of the proposed outfall box culvert is
1329.31". The beginning TWE for the DTRR model, therefore, is 1329.31".

Once this was established, the DTRR model was run, and HGL elevations were read from the
output at locations where the other models join the DTRR system. A list of the beginning
TWE?’s for each model follows.

Location File Name Start HGL
DTRR (dt_10.dat): 1329.31
Tatum (dtttm_10.dat): 1378.84'
52" St. North (dt52n_10.dat): 1349.07'
527 St. South (dt52s_10.dat): 1349.07'
56™ St. (dtS6s_10.dat): 1334.22'




STORM DRAIN ANALYSIS PLUS

Original version by Los Angeles County Public Works
Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989

Version
Serial Number

May 22, 2000 13: 6:43

Input file : dt_l0.dat
Output file: dt_10.out

Nipte! Acf it |0oo +o all 2levations Fo match  ConsFruchom a(mw,'nj i/(VCH!'foﬁ_p‘

INPUT FILE LISTING

T1 DOUBLE TREE RANCH ROAD - STORM DRAIN DESIGN | BY: DIBBLE & ASSOCIATES
T2 TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ l FILENAME: DT_10.DAT

T3 STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JoB NO: 9801
3

S0 1000.00 324.31 12 .012 29.31

R 1215.00 324.83 12 . 013 10.
R 1880.84 326.35 12 .012

JX 1885.84 326.37 12 1 .012 45. 328.12 90.

R 2574.28 328.86 12 .012

JX 2594.28 328.95 10 1 5.012 23. 219. 331.98 328.98 60. 60.
R 2637.00 329.18 10 .012

R 3861.26 335.92 10 .012

JX 3871.26 335.97 10 1 .012 17. 338.95 90.

R 3881.96 336.03 10 .012

JX 3891.96 336.08 10 1 .012 23. 336.06 90.

R 5186.00 343.20 10 .012

JX 5196.00 343.33 5 5 5.012 135. 197. 343.33 343.33 60. 60.
R 7776.00 369.84 5 .012 38.
JX 7786.00 369.94 4 3 .012 128.5 369.94 1.

R 7817.90 371.24 4 .012

JX 7819.90 371.33 4 2 .012 27. 327.08 45.

R 7950.48 376.72 4 .012

WE 4

SH 4




1 SP

WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE 1
0 CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZRINV  Y(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) Y(8) Y(9) v(10)
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP
cD 1 4 2.00
cD 2 4 2.50
CD 3 4 4.00
CD 4 4 4.50
CD 5 4 5.00
CD 6 4 5.50
cD 7 3 0 .00 5.00 5.00 .00 .00 .00
cD 8 3 0 .00 6.00 5.00 .00 .00 .00
CD 9 3 0 .00 4.00 5.13 .00 .00 .00
CD 10 3 1 .75 5.00 12.70 .05 .00 .00
cD 11 3 1 .75 5.00 14,70 .05 .00 .00
cD 12 3 1 .92 5.00 20.90 .02 .00 .00
cD 13 3 2 .75 5.00 25.50 .00 .00 .00
CD 14 3 1 1.08 5.00 25.08 .03 .00 .00
CD 15 3 1 .75 5.00 16.70 .05 .00 .00
CD 16 3 1 .75 5.00 18.70 .05 .00 .00




1
0
OHEADING LINE NO
0
OHEADING LINE NO
0
OHEADING LINE NO
0]

1

0

0 ELEMENT NO 1
0 ELEMENT NO 2
0 ELEMENT NO 3
0 ELEMENT NO 4
0 ELEMENT NO 5
0 ELEMENT NO 6
0 ELEMENT NO 7
0 ELEMENT NO 8
0 ELEMENT NO 9
0 ELEMENT NO 10
0 ELEMENT NO 11
1

0

0 ELEMENT NO 12
0 ELEMENT NO 13

0 ELEMENT NO 14

IS A

IS A

IS A

Is A

Is A

IS A

IS A

IS A

IS A

IS A

IS A

Is A

IS A

WATER SURFACE PROFILE - TITLE CARD LISTING

DOUBLE TREE RANCH ROAD

- STORM DRAIN DESIGN

| BY: DIBBLE & ASSOCIATES

TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | FILENAME: DT_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE

WATER SURFACE PROFILE - ELEMENT CARD LISTING

SYSTEM OUTLET *
U/S DATA  STATION
1000.00
REACH *
U/S DATA  STATION
1215.00
REACH *
U/S DATA  STATION
1880.84
JUNCTION *
U/S DATA  STATION
1885.84
REACH *
U/S DATA  STATION
2574.28
JUNCTION *
U/S DATA  STATION
2594.28
REACH *
U/S DATA  STATION
2637.00
REACH *
U/S DATA  STATION
3861.26
JUNCTION *
U/S DATA  STATION
3871.26
REACH *
U/S DATA  STATION
3881.96
JUNCTION *
U/S DATA  STATION
3891.96

WATER SURFACE

REACH *
U/S DATA  STATION
5186.00
JUNCTION *
U/S DATA  STATION
5196.00
REACH *

* *

INVERT SECT
324.31 12

* *

INVERT SECT N

324.83 12 .013
* *

INVERT SECT N

326.35 12 .012
* * *

INVERT SECT LAT-1 LAT-2 N

326.37 12 1 0 .012
* *

INVERT SECT N

328.86 12 .012
* * *

INVERT SECT LAT-1 LAT-2 N

328.95 10 1 5 .012
* *

INVERT SECT N

329.18 10 .012
* *

INVERT SECT N

335.92 10 .012
* * *

INVERT SECT LAT-1 LAT-2 N

335.97 10 1 0 .012
* *

INVERT SECT N

336.03 10 .012
* * *

INVERT SECT LAT-1 LAT-2 N

336.08 10 1 0 .012

PROFILE - ELEMENT CARD LISTING

* *
INVERT SECT N
343.20 10 .012
* * *
INVERT SECT LAT-1 LAT-2 N
343.33 ) S S .012
* *

| JoB NO: 9801

Q3
45.0

Q3
23.0

Q3
17.0

Q3
23.0

Q3
135.0

W S ELEV
329.31
RADIUS
.00
RADIUS
.00

*

Q4 INVERT-3 INVERT-4

.0 328.12 .00
RADIUS
.00

*
Q4 INVERT-3 INVERT-4
219.0 331.98 328.98
RADIUS
.00
RADIUS
.00

*
Q4 INVERT-3 INVERT-4
.0 338.95 .00
RADIUS
.00

*
Q4 INVERT-3 INVERT-4
.0 336.06 .00
RADIUS
.00

*
Q4 INVERT-3 INVERT-4
197.0 343.33 343.33

ANGLE
.00

ANGLE
.00

PHI 3
90.00

ANGLE
.00

PHI 3
60.00

ANGLE
.00

ANGLE
.00

PHI 3
90.00

ANGLE
.00

PHI 3
90.00

ANGLE
.00

*

PHI 3
60.00

PAGE NO

PAGE NO

ANG PT
10.00

ANG PT
.00

PHI 4
.00

ANG PT
.00

PHI 4
60.00

PT
.00

PT
.00

PHI 4
.00

ANG PT
.00

PHI 4
.00

PAGE NO

ANG PT
.00

PHI 4
60.00

MAN H

MAN H

MAN H

MAN H

MAN H

MAN H

3

MAN H




U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

7776.00 369.84 5 .012 .00 .00 38.00 0
0 ELEMENT NO 15 IS A JUNCTION * * * * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
7786.00 369.94 4 3 0 .012 128.5 .0 369.94 .00 1.00 .00
0 ELEMENT NO 16 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
7817.90 371.24 4 .012 .00 .00 .00 0
0 ELEMENT NO 17 IS A JUNCTION * * * * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
7819.90 371.33 4 2 0 .012 27.0 .0 327.08 .00 45.00 .00
0 ELEMENT NO 18 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
7950.48 376.72 4 .012 .00 .00 .00 0
0 ELEMENT NO 19 IS A WALL ENTRANCE *
U/S DATA STATION INVERT SECT FP
7950.48 376.72 4 .500
0 ELEMENT NO 20 IS A SYSTEM HEADWORKS * *
U/S DATA STATION INVERT SECT W S ELEV
7950.48 376.72 4 .00

NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING

** WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC




1 PAGE 1
WATER SURFACE PROFILE LISTING
DOUBLE TREE RANCH ROAD - STORM DRAIN DESIGN | BY: DIBBLE & ASSOCIATES
TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | FILENAME: DT_10.DAT

STORM DRAIN DESIGN - KYDRAULIC GRADE LINE | JOB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM SO SF AVE HF NORM DEPTH ZR
************************‘k************************'k'k******'k*********************************‘k**********‘k***********i*************t**

0 1000.00 324.31 5.00 329.31 943.0 9.46 1.39 330.70 .00 4.10 5.00 20.90 .02 1 .92
0 215.00 .00242 .00349 .75 4.65 .00

0 1215.00 324.83 5.28 330.11 943.0 9.46 1.39 331.50 .00 4.10 5.00 20.90 .02 1 .92
0 665.84 .00228 .00297 1.98 4.48 .00

0 1880.84 326.35 5.74 332.02 943.0 9.46 1.39 333.48 .00 4.10 5.00 20.90 .02 1 .92
OJUNCT STR .00400 .00283 .01 .00

0 1885.84 326.37 5.99 332.36 898.0 9.01 1.26 333.62 .00 3.97 5.00 20.90 .02 1 .92
0 688.44 .00362 .00270 1.86 3.66 .00

0 2574.28 328.86 5.36 334.22 898.0 9.01 1.26 335.48 .00 3.97 5.00 20.90 .02 1 .92
OJUNCT STR .00450 .00396 .08 .00

0 2594.28 328.95 5.19 334.14 656.0 10.96 1.87 336.00 .00 4.53 5.00 12.70 .05 1 .75
o] 42.72 .00538 .00522 .22 4.13 .00

0 2637.00 329.18 5.18 334.36 656.0 10.96 1.87 336.23 .00 4.53 5.00 12.70 .05 1 .75
0 626.36 .00550 .00522 3.27 4.09 .00

0 3263.36 332.63 5.00 337.63 656.0 10.96 1.87 339.49 .00 4.53 5.00 12.70 .05 1 .75
0 10.02 .00550 .00335 .03 4.09 .00

0 3273.38 332.68 4.99 337.67 656.0 10.89 1.84 339.52 .00 4.53 5.00 12.70 .05 1 .75
OHYDRAULIC JUMP .00

0 3273.38 332.68 4.09 336.78 656.0 13.30 2.75 339.52 .00 4.53 5.00 12.70 .05 1 .75
0 241.21 .00550 .00551 1.33 4.09 .00

0 3514.59 334.01 4.09 338.10 656.0 13.30 2.75 340.85 .00 4,53 5.00 12.70 .05 1 .75
0 211.32 .00550 .00546 1.15 4.09 .00




1 PAGE 2
WATER SURFACE PROFILE LISTING
DOUBLE TREE RANCH ROAD - STORM DRAIN DESIGN | BY: DIBBLE & ASSOCIATES
TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ [ FILENAME: DT_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE l JOB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM SO SF AVE HF NORM DEPTH ZR
***t**********************i**********************************************************************************************t*********

0 3725.91 335.17 4.12 339.29 656.0 13.22 2.71 342.01 .00 4,53 5.00 12.70 .05 1 .75
0 119.49 .00550 .00511 .61 4.09 .00

0 3845.40 335.83 4.32 340.15 656.0 12.60 2.47 342.62 .00 4.53 5.00 12.70 .05 1 .75
0 15.86 . 00550 .00452 .07 4.09 .00

0 3861.26 335.92 4.53 340.45 656.0 12.01 2.24 342.69 .00 4.53 5.00 12.70 .05 1 .75
0JUNCT STR .00500 .00460 .05 .00

0 3871.26 335.97 5.10 341.07 639.0 10.67 1.77 342.84 .00 4.45 5.00 12.70 .05 1 .75
0 10.70 .00561 .00495 .05 3.98 .00

0 3881.96 336.03 5.09 341.12 639.0 10.67 1.77 342.89 .00 4.45 5.00 12.70 .05 1 .75
OJUNCT STR .00500 .00477 .05 .00

0 3891.96 336.08 5.34 341.42 616.0 10.29 1.64 343.06 .00 4.34 5.00 12.70 .05 1 .75
0 376.31 .00550 .00460 1.73 3.90 .00

0 4268.27 338.15 5.00 343.15 616.0 10.29 1.64 344.80 .00 4.34 5.00 12.70 .05 1 .75
[ 24.99 .00550 .00309 .08 3.90 .00

0 4293.26 338.29 4.82 343.10 616.0 10.60 1.75 344.85 .00 4.34 5.00 12.70 .05 1 .75
OHYDRAULIC JUMP .00

0 4293.26 338.29 3.90 342,19 616.0 13.11 2.67 344.86 .00 4.34 5.00 12.70 .05 1 .75
0 584.95 .00550 .00550 3.22 3.90 .00

0 4878.21 341.51 3.90 345.41 616.0 13.11 2.67 348.08 .00 4.34 5.00 12.70 .05 1 .75
0 198.63 .00550 .00541 1.08 3.90 .00

0 5076.84 342.60 3.95 346.55 616.0 12.95 2.61 349.15 .00 4.34 5.00 12.70 .05 1 .75
0 84.95 .00550 .00502 .48 3.90 .00




1 PAGE 3
WATER SURFACE PROFILE LISTING
DOUBLE TREE RANCH ROAD - STORM DRAIN DESIGN | BY: DIBBLE & ASSOCIATES
TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | FILENAME: DT_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JOB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV QOF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIa ID NO. PIER

0 L/ELEM S0 SF AVE HF NORM DEPTH ZR

B L L I I I e T a2 T I T R R R R R s

0 5171.79 343.12 4.14 347.26 616.0 12.35 2.37 349.63 .00 4.34 5.00 12.70 .05 1 .75
0 14.21 .00550 .00444 .06 3.90 .00

0 5186.00 343.20 4.34 347.54 616.0 11.77 2.15 349.69 .00 4.34 5.00 12.70 .05 1 .75
OJUNCT STR .01300 .00715 .07 .00

0 5196.00 343.33 5.74 349.07 284.0 1l4.46 3.25 352.32 .00 4.60 5.00 .00 .00 0 .00
0 2580.00 .01027 .01013 26.14 4.07 .00

0 7776.00 369.84 5.78 375.62 284.0 14.46 3.25 378.87 .00 4.60 5.00 .00 .00 0 .00
OJUNCT STR .01000 .00773 .08 .00

0 7786.00 369.94 7.98 377.92 155.5 9.78 1.49 379.41 .00 3.65 4.50 .00 .00 0 .00
0 31.90 .04075 .00533 .17 1.87 .00

0 7817.90 371.24 6.85 378.09 155.5 9.78 1.49 379.58 .00 3.65 4.50 .00 .00 0 .00
OJUNCT STR .04500 .00448 .01 .00

0 7819.90 371.33 7.51 378.84 128.5 8.08 1.01 379.85 .00 3.34 4.50 .00 .00 0 .00
0 66.94 .04128 .00364 .24 1.68 .00

0 7886.84 374.09 4.99 379.08 128.5 8.08 1.01 380.10 .00 3.34 4.50 .00 .00 0 .00
OHYDRAULIC JUMP .00

0 7886.84 374.09 2.13 376.22 128.5 17.32 4.66 380.89 .00 3.34 4.50 .00 .00 0 .00
0 2.90 .04128 .01732 .05 1.68 .00

0 7889.74 374.21 2.15 376.36 128.5 17.17 4.58 380.94 .00 3.34 4.50 .00 .00 0 .00
0 13.32 .04128 .01609 .21 1.68 .00

0 7903.06 374.76 2.23 376.99 128.5 16.37 4.16 381.15 .00 3.34 4.50 .00 .00 0 .00
0 10.83 .04128 .01417 .15 1.68 .00




1 PAGE 4
WATER SURFACE PROFILE LISTING
DOUBLE TREE RANCH ROAD - STORM DRAIN DESIGN | BY: DIBBLE & ASSOCIATES
TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | FILENAME: DT_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JOB NO: 9801

0 STATION INVERT DEPTH Ww.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
0 L/ELEM S0 SF AVE HF NORM DEPTH ZR
IE SRR SRR RS RE SRR R RS RS SRSS Rl R SRRl RRRE R R AR R SRRl R R I E R R R P R R R R R R R R AR ]
0 7913.89 375.21 2.31 377.52 128.5 15.61 3.79 381.31 .00 3.34 4.50 .00 .00 0 .00
0 8.86 .04128 .01248 .1t l1.68 .00
0 7922.75 375.58 2.40 377.98 128.5 14.88 3.44 381.42 .00 3.34 4.50 .00 .00 0 .00
0 7.23 .04128 .01101 .08 1.68 .00
0 7929.98 375.87 2.50 378.37 128.5 14.19 3.13 381.50 .00 3.34 4.50 .00 .00 0 .00
0 5.88 .04128 .00972 .06 1.68 .00
0 7935.86 376.12 2.59 378.71 128.5 13.53 2.84 381.55 .00 3.34 4.50 .00 .00 (o] .00
0 4.70 .04128 .00859 .04 1.68 .00
0 7940.56 376.31 2.70 379.01 128.5 12.90 2.59 381.60 .00 3.34 4.50 .00 .00 0 .00
] 3.68 .04128 .00760 .03 1.68 .00
0 7944.24 376.46 2.81 379.27 128.5 12.30 2.35 381.62 .00 3.34 4.50 .00 .00 0 .00
o] 2.77 .04128 .00674 .02 1.68 .00
0 7947.01 376.58 2.93 379.51 128.5 11.73 2.14 38l.64 .00 3.34 4.50 .00 .00 0 .00
0 1.93 .04128 .00599 .01 1.68 .00
0 7948.95 376.66 3.05 379.71 128.5 11.18 1.94 381.65 .00 3.34 4.50 .00 .00 0 .00
0 1.16 .04128 .00533 .01 1.68 .00
0 '7950.11 376.70 3.19 379.89 128.5 10.66 1.77 381.66 .00 3.34 4.50 .00 .00 0 .00
0 .37 .04128 .00476 .00 1.68 .00
0 7950.48 376.72 3.34 380.06 128.5 10.16 1.60 381.66 .00 3.34 4.50 .00 .00 0 .00
0 WALL ENTRANCE .00
0 7950.48 376.72 3.34 380.06 128.5 10.16 1.60 381.66 .00 3.34 4.50 .00 .00 0 .00
1




HYDRAULIC GRADE LINE
ANALYSIS USING StormPlus —

TATUM BOULEVARD LATERAL




Storm Plus Modeling Assumptions

> PARALLEL PIPE REACHES:

Parallel pipe reaches cannot be modeled in Storm Plus. These reaches were modeled by
assuming each pipe carries half of the flow. The flow was reduced by half in the model, and
conveyed by only one pipe. This accurately models the friction losses through the parallel pipe
reach.

Double-barrel box culverts can be, and were, modeled accurately in Storm Plus.

> BENDS AND ANGLE POINTS:
Bends 15° or less in magnitude can be modeled accurately as angle points in Storm Plus.

Bends greater than 15° in magnitude must occur over a reach of length greater than 0" in Storm
Plus. Wherever a bend greater than 15° occurs in the system, a short reach of approximately 5'
was added, and the bend was forced to occur over that length.

For this reason, the stations in the model for the reaches immediately upstream and downstream
from a bend greater than 15° will differ slightly (by about 2.5') from the true stations on the
plans. .

> BEGINNING TAILWATER ELEVATIONS (TWE):

The beginning TWE for the Doubletree Ranch Road (DTRR) model was provided by FCDMC.
The instruction was to start at the 10-yr water surface elevation (WSE) in Indian Bend Wash, or
the crown of the proposed outfall box culvert, whichever was higher. The 10-yr WSE in Indian
Bend Wash is 1326.8', as provided by FCDMC. The soffit of the proposed outfall box culvert is
1329.31'. The beginning TWE for the DTRR model, therefore, is 1329.31".

Once this was established, the DTRR model was run, and HGL elevations were read from the
output at locations where the other models join the DTRR system. A list of the beginning
TWE’s for each model follows.

Location File Name Start HGL
DTRR (dt- 10.dat): 1329.31'
Tatum (dtttm_10.dat): 1378.84'
52™ St. North (dt52n_10.dat): 1349.07'
52™ St. South (dt52s_10.dat): 1349.07'
56" St. (dt56s_10.dat): 1334.22'



STORM DRAIN ANALYSIS PLUS

Original version by Los Angeles County Public Works
Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989

Version
Serial Number

May 22, 2000 13:11:41

Input file : dtttm 10.dat

Output file: dtttm_10.out /l/c)‘f‘e" W Looe Fo wlf e.,/lUc(ﬁunJ o pateh ¢ ‘!}/u‘.}"’ﬁ ol ra s
AV o Lr g

INPUT FILE LISTING

Tl TATUM BLVD LATERAL BY: DIBBLE & ASSOCIATES
T2 TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ FILENAME: DTTTM_10.DAT
T3 STORM DRAIN DESIGN -~ HYDRAULIC GRADE LINE JOB NO: 9801

I
|
|
SO  2208.75 372.48 2 378.84

R 2817.50 378.57 2 .012 2
JX 2822.50 379.65 1 1 .012 22. 379.59 90.

R 3210.00 389.34 1 .012 1
R 3425.44 393.47 1 .012

R 3430.44 393.57 1 .012 90. 1
R 3479.44 394.51 1 .012

R 3481.44 394.61 1 .012 90.

R 3733.44 402.58 1 .012 1
R 3738.44 402.74 1 .012 90.
R 3753.77 406.20 1 .012
WE 1

SH 1
1 SP

WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE 1

0 CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZR INv Y(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) Y(8) Y(9) Y(10)

CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP

CD 1 4 1.50

CD 2 4 2.50

CD 3 4 4.00

CD 4 4 4.50

CD 5 4 5.00

CD 6 4 5.50

CD 7 4 6.00

CD 8 4 6.50

CcD 9 3 0 .00 5.00 5.00 .00 .00 .00

cD 10 3 0 .00 4.00 7.00 .00 .00 .00

CD 11 3 1 .50 5.00 16.00 .05 .00 .00

CD 12 3 2 .50 5.00 25.00 .00 .00 .00

CD 13 3 2 .50 5.00 31.00 .00 .00 .00




1
0
OHEADING LINE NO
]
OHEADING LINE NO
0
OHEADING LINE NO
0

1

0

0 ELEMENT NO 1
0 ELEMENT NO 2
0 ELEMENT NO 3
0 ELEMENT NO 4
0 ELEMENT NO 5
0 ELEMENT NO 6
0 ELEMENT NO 7
0 ELEMENT NO 8
0 ELEMENT NO 9
0 ELEMENT NO 10
0 ELEMENT NO 11
0 ELEMENT NO 12
0 ELEMENT NO 13
1

o]

1

3

1s

is

IS

Is

IS

IS

Is

Is

IS

Is

Is

IS

1s

Is

Is

Is

A

A

A

A

A

WATER SURFACE PROFILE - TITLE CARD LISTING

TATUM BLVD

LATERAL

| BY: DIBBLE & ASSOCIATES

TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | FILENAME: DTTTM_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE

WATER SURFACE PROFILE - ELEMENT CARD LISTING

SYSTEM OUTLET *
U/S DATA  STATION
2208.75
REACH *
U/S DATA STATION
2817.50
JUNCTION *
U/S DATA  STATION
2822.50
REACH *
U/S DATA  STATION
3210.00
REACH *
U/S DATA  STATION
3425.44
REACH *
U/S DATA STATION
3430.44
REACH *
U/S DATA STATION
3479.44
REACH *
U/S DATA STATION
3481.44
REACH *
U/S DATA STATION
3733.44
REACH *
U/S DATA STATION
3738.44
REACH *
U/S DATA STATION
3753.77
WALL ENTRANCE
U/S DATA STATION
3753.77
SYSTEM HEADWORKS
U/S DATA STATION
3753.77

WATER SURFACE
NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS

* *
INVERT SECT
372.48 2
* *
INVERT SECT N
378.57 2 .012
* * *
INVERT SECT LAT-1 LAT-2 N
379.65 1 1 0 .012
* *
INVERT SECT N
389.34 1 .012
* *
INVERT SECT N
393.47 1 .012
* *
INVERT SECT N
393.57 1 .012
* *
INVERT SECT N
394.51 1 .012
* *
INVERT SECT N
394.61 1 .012
* *
INVERT SECT N
402.58 1 .012
* *
INVERT SECT N
402.74 1 .012
* *
INVERT SECT N
406.20 1 .012
*
INVERT SECT FP
406.20 1 .500
*
INVERT SECT
406.20 1
PROFILE - ELEMENT CARD LISTING

NOW BEGINNING

| JOB NO: 9801

W S ELEV
378.84

RADIUS
.00
* *
Q3 Q4 INVERT-3 INVERT-4
22.0 .0 379.59 .00

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

W S ELEV
.00

ANGLE
.00

PHI 3
90.00

ANGLE
.00

ANGLE
.00

ANGLE
90.00

ANGLE
.00

ANGLE
90.00

ANGLE
.00

ANGLE
90.00

ANGLE
.00

PAGE NO

PAGE NO

ANG PT
.00

PHI 4
.00

ANG PT
.00

PT
.00

ANG PT

.00

PT
.00

PT
.00

ANG PT

.00

PT
.00

PT
.00

PAGE NO

MAN H

MAN H

MAN H

MAN H

MAN H

MAN H

MAN H

MAN H

MAN H

3




** WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC

1 PAGE 1
WATER SURFACE PROFILE LISTING

TATUM BLVD LATERAL | BY: DIBBLE & ASSOCIATES

TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | FILENAME: DTTTM_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | goB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM SO SF AVE HF NORM DEPTH ZR
i***********************'k**********************‘k********\\'*************************************************1\'************************
0 2208.75 372.48 6.36 378.84 34.0 6.93 .75 379.59 .00 1.98 2.50 .00 .00 0 .00
0 608.75 .01000 .00585 3.56 1.64 .00
0 2817.50 378.57 3.91 382.48 34.0 6.93 .75 383.22 .00 1.98 2.50 .00 .00 0 .00
O0JUNCT STR .21600 .00849 .04 .00
0 2822.50 379.65 4.31 383.96 12.0 6.79 .72 384.67 .00 1.31 1.50 .00 .00 0 .00
0 178.12 .02501 : .01112 1.98 .90 .00
0 3000.62 384.10 1.85 385.95 12.0 6.79 .72 386.67 .00 1.31 1.50 .00 .00 0 .00
OHYDRAULIC JUMP .00
0 3000.62 384.10 .90 385.00 12.0 10.84 1.83 386.83 .00 1.31 1.50 .00 .00 0 .00
0 98.19 .02501 ) .02464 2.42 .90 .00
0 3098.81 386.56 .90 387.46 12.0 10.84 1.83 389.29 .00 1.31 1.50 .00 .00 0 .00
0 25.03 .02501 .02450 .61 .90 .00
0 3123.83 387.19 .90 388.09 12.0 10.79 1.81 389.90 .00 1.31 1.50 .00 .00 0 .00
o] 62.54 .02501 . 02297 1.44 .90 .00
0 3186.37 388.75 .94 389.69 12.0 10.29 1.65 391.33 .00 1.31 1.50 .00 .00 0 .00
0 23.63 .02501 .02036 .48 .90 .00
0 3210.00 389.34 .98 390.32 12.0 9.81 1.50 391.82 .00 1.31 1.50 .00 .00 0 .00
0 80.60 .01917 .01915 1.54 .98 .00
0 3290.60 390.89 .98 391.87 12.0 9.81 1.50 393.36 .00 1.31 1.50 .00 .00 0 .00
0 92.29 .01917 .01992 1.84 .98 .00
0 3382.89 392.65 .95 393.61 12.0 10.12 1.59 395.20 .00 1.31 1.50 .00 .00 0 .00
0 42.55 .01917 .02202 .94 . .98 .00




1 PAGE 2
WATER SURFACE PROFILE LISTING

TATUM BLVD LATERAL | BY: DIBBLE & ASSOCIATES

TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | FILENAME: DTTTM_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JOB NO: 9801
0 STATION INVERT DEPTH W.S. 0 VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM S0 SF AVE HF NORM DEPTH ZR
*******i***************************************************************************************************************************
0 3425.44 393.47 .92 394.39 12.0 10.61 1.75 396.14 .00 1.31 1.50 .00 .00 0 .00
0 5.00 .02000 .02355 .12 .97 .00
0 3430.44  393.57 .91 394.48 12.0 10.69 1.77 396.26 .00 1.31 1.50 .00 .00 0 .00
0 14.46 .01918 .02458 .36 .98 .00
0 3444.90 393.85 .89 394.74 12.0 10.97 1.87 396.61 .00 1.31 1.50 .00 .00 0 .00
0 19.41 .01918 .02707 .53 .98 .00
0 3464.31 394.22 .86 395.08 12.0  11.51 2.06 397.13 .00 1.31 1.50 .00 .00 0 .00
0 15.13 .01918 .03065 .46 .98 .00
0 3479.44 394.51 .82 395.33 12.0 12.07 2.26 397.60 .00 1.31 1.50 .00 .00 0 .00
0 2.00 .04999 .03217 .06 .72 .00
0 3481.44 394.61 .83 395.44 12.0 11.96 2.22 397.66 .00 1.31 1.50 .00 .00 0 .00
0 45.80 .03163 .03179 1.46 .83 .00
0 3527.24 396.06 .83 396.89 12.0 11.96 2.22 399.11 .00 1.31 1.50 .00 .00 0 .00
0 73.40 .03163 .03246 2.38 .83 .00
0 3600.64 398.38 .82 399.20 12.0 12.15 2.30 401.49 .00 1.31 1.50 .00 .00 0 .00
0 53.30 .03163 .03535 1.88 .83 .00
0 3653.94 400.07 .79 400.85 12.0 12.75 2.52 403.38 .00 1.31 1.50 .00 .00 0 .00
0 26.38 .03163 .04010 1.06 .83 .00
0 3680.32 400.90 .76 401.66 12.0 13.37 2.78 404.44 .00 1.31 1.50 .00 .00 0 .00
0 17.97 .03163 .04552 .82 .83 .00
0 3698.30 401.47 .73 402.20 12.0 14.02 3.06 405.25 .00 1.31 1.50 .00 .00 0 .00
0 13.88 .03163 .05170 .72 .83 .00




1 PAGE 3
WATER SURFACE PROFILE LISTING

TATUM BLVD LATERAL | BY: DIBBLE & ASSOCIATES

TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | FILENAME: DTTTM_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JgoB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM SO SF AVE HF NORM DEPTH ZR
2R R R R R R R R R R R E R E R E S SRR R R R R S E S S Z SR AR R R R R R R R R R R Rt il it iR iRl i i AR 2 xR R AR AR R XSS R R AR R R R RS R R RN SRR
0 3712.17 401.91 .70 402.61 12.0 14.71 3.36 405.97 .00 1.31 1.50 .00 .00 0 .00
] 11.46 .03163 .05877 .67 .83 .00
0 3723.63 402.27 .68 402.95 12.0 15.42 3.70 406.65 .00 1.31 1.50 .00 .00 0 .00
0 9.81 .03163 .06689 .66 .83 .00
0 3733.44 402.58 .66 403.24 12.0 16.18 4.07 407.30 .00 1.31 1.50 .00 .00 0 .00
0 5.00 .03200 .07389 .37 .83 .00
0 3738.44 402.74 .64 403.38 12.0 16.61 4.29 407.67 .00 1.31 1.50 .00 .00 0 .00
0 .00 .03200 .07657 .00 .83 .00
0 3738.44 402.74 .64 403.38 12.0 16.61 4.29 407.67 .00 1.31 1.50 .00 .00 0 .00
0 .44 .22570 .07551 .03 .48 .00
0 3738.88 402.84 .65 403.48 12.0 16.45 4.20 407.69 .00 1.31 1.50 .00 .00 0 .00
0 2.30 .22570 .06994 .16 .48 .00
0 3741.18 403.36 .67 404.03 12.0 15.68 3.82 407.85 .00 1.31 1.50 .00 .00 0 .00
0 1.96 .22570 .06148 .12 .48 .00
0 3743.14 403.80 .70 404.50 12.0 14.95 3.47 407.97 .00 1.31 1.50 .00 .00 0 .00
0 1.68 .22570 .05409 .09 .48 .00
0 3744.82 404.18 .72 404.90 i2.0 14.26 3.16 408.06 .00 1.31 1.50 .00 .00 0 .00
0 1.46 .22570 .04762 .07 .48 .00
0 3746.28 404.51 .75 405.26 12.0 13.59 2.87 408.13 .00 1.31 1.50 .00 .00 0 .00
0 1.26 .22570 ’ .04193 .05 .48 .00
0 3747.55 404.80 .78 405.57 12.0 12.96 2.61 408.18 .00 1.31 ' 1.50 .00 .00 0 .00
0 1.10 .22570 .03696 .04 .48 .00




1 PAGE 4
WATER SURFACE PROFILE LISTING

TATUM BLVD LATERAL | BY: DIBBLE & ASSOCIATES

TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | FILENAME: DTTTM_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JOB NO: 9801
0 STATION INVERT DEPTH W.s. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM SO SF AVE HF NORM DEPTH ZR
PR AR R AR R R 2R R R R E A ZE R R R EER R AR RS2 R R RRRRRR R R AR RR AR R R Rttt sttt R ss iR il 2 s sl sttt R sl RS EREE)
0 3748.65 405.04 .81 405.85 12.0 12.36 2.37 408.23 .00 1.31 1.50 .00 .00 o] .00
0 .95 .22570 .03260 .03 .48 .00
0 3749.60 405.26 .84 406.10 12.0 11.78 2.16 408.26 .00 1.31 1.50 .00 .00 0 .00
0 .83 .22570 .02879 .02 .48 .00
0 3750.43 405.45 .87 406.32 12.0 11.23 1.96 408.28 .00 1.31 1.50 .00 .00 o] .00
0 .72 .22570 .02544 .02 .48 .00
0 3751.14 405.61 .91 406.52 12.0 10.71 1.78 408.30 .00 1.31 1.50 .00 .00 0 .00
0 .61 .22570 .02253 .01 .48 .00
0 3751.75 405.74 .95 406.69 12.0 10.21 1.62 408.31 .00 1.31 1.50 .00 .00 ¢] .00
0 .52 .22570 .01998 .01 .48 .00
0 3752.28 405.86 .99 406.85 12.0 9.74 1.47 408.32 .00 1.31 1.50 .00 .00 0 .00
0 .44 .22570 .01776 .01 .48 .00
0 3752.71 405.96 1.03 406.99 12.0 9.28 1.34 408.33 .00 1.31 1.50 .00 .00 0 .00
o] .36 .22570 .01583 .01 .48 .00
0 3753.07 406.04 1.08 407.12 12.0 8.85 1.22 408.34 .00 1.31 1.50 .00 .00 0 .00
o] .29 .22570 .01415 .00 .48 .00
0 3753.37 406.11 1.12 407.23 12.0 8.44 1.11 408.34 .00 1.31 1.50 .00 .00 0 .00
0 .21 .22570 .01270 .00 .48 .00
0 3753.58 406.16 1.18 407.34 12.0 8.05 1.01 408.34 .00 1.31 1.50 .00 .00 0 .00
0 .14 .22570 .01148 .00 .48 .00
0 3753.72 406.19 1.24 407.43 12.0 7.67 .92 408.34 .00 1.31 1.50 .00 .00 Q .00
0 .05 .22570 .01049 .00 .48 .00
0 3753.77 406.20 1.31 407.51 12.0 7.31 .83 408.34 .00 1.31 1.50 .00 .00 0 .00
0 WALL ENTRANCE .00
0 3753.77 406.20 1.32 407.52 12.0 7.31 .83 408.34 .00 1.31 1.50 .00 .00 0 .00
1




HYDRAULIC GRADE LINE
ANALYSIS USING StormPlus —

52" STREET NORTH LATERAL




Storm Plus Modeling Assumptions

> PARALLEL PIPE REACHES:

Parallel pipe reaches cannot be modeled in Storm Plus. These reaches were modeled by
assuming each pipe carries half of the flow. The flow was reduced by half in the model, and
conveyed by only one pipe. This accurately models the friction losses through the parallel pipe
reach.

Double-barrel box culverts can be, and were., modeled accurately in Storm Plus.

> BENDS AND ANGLE POINTS:
Bends 15° or less in magnitude can be modeled accurately as angle points in Storm Plus.

Bends greater than 15° in magnitude must occur over a reach of length greater than 0’ in Storm
Plus. Wherever a bend greater than 15° occurs in the system, a short reach of approx1mately 5'
was added, and the bend was forced to occur over that length.

For this reason, the stations in the model for the reaches immediately upstream and downstream
from a bend greater than 15° will differ shghtly (by about 2.5") from the true stations on the
plans.

> BEGINNING TAILWATER ELEVATIONS (TWE):

The beginning TWE for the Doubletree Ranch Road (DTRR) model was provided by FCDMC.

The instruction was to start at the 10-yr water surface elevation (WSE) in Indian Bend Wash, or
the crown of the proposed outfall box culvert, whichever was higher. The 10-yr WSE in Indian
Bend Wash is 1326.8', as provided by FCDMC. The soffit of the proposed outfall box culvert is
1329.31'. The beginning TWE for the DTRR model, therefore, is 1329.31".

Once this was established, the DTRR model was run, and HGL elevations were read from the
output at locations where the other models join the DTRR system. A list of the beginning
TWE?’s for each model follows.

Location File Name Start HGL
DTRR (dt_10.dat): 1329.31'
Tatum (dtttm_10.dat): 1378.84'
52™ St. North (dt52n_10.dat): 1349.07'
52™ St. South (dt52s_10.dat): 1349.07'
56MSt. (dt56s_10.dat): 1334.22'




STORM DRAIN ANALYSIS PLUS

Original version by Los Angeles County Public Works
Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989

Version
Serial Number

May 26, 2000 10:51: 7
4 | 3 .
Input file : dt52n_10.dat 1‘I°+Q '4,0(/00‘ [oo0 4o ql/ {’quﬁw To rv\a'rl‘CA ConJ T/‘-m‘,:\m, JMW/'"SJ‘,
’

Output file: dt52n_10.out

INPUT FILE LISTING

Tl 52nd STREET LATERAL - NORTH LATERAL | BY: DIBBLE & ASSOCIATES
T2 TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | FILENAME: DT52N_10.DAT
T3 STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JOB NO: 9801
S0 1017.09 343.22 5 349.07
R 1059.41 343.35 5 .012
R 1064.41 343.38 5 .012 21.
R 2335.90 347.18 5 .012
R 2340.90 347.19 5 .012 45.
R 2364.18 347.26 5 .012
R 2369.18 347.28 5 .012 45.
R 2383.73 347.32 5 .012
WE S
SH S
1 SP
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE 1
0 CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZR INV Y(1) ¥(2) Y(3) Y(4) ¥Y(5) Y(6) Y{(7) ¥Y(8) ¥Y(9) ¥Y(10)
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP
CD 1 4 2.00
CD 2 4 2.50
CD 3 4 4.00
Cb 4 4 4.50
CD 5 4 5.00
CcD 6 4 5.50
CD 7 4 6.00
CD B 4 6.50
CD 9 3 0 .00 5.00 5.00 .00 .00 .00
CD 10 3 0 .00 4.00 7.00 .00 .00 .00
CD 11 3 1 .50 5.00 16.00 .05 .00 .00
CD 12 3 2 .50 5.00 25.00 .00 .00 .00
CD 13 3 2 .50 5.00 31.00 .00 .00 .00




1 PAGE NO 1

0 WATER SURFACE PROFILE - TITLE CARD LISTING
OHEADING LINE NO 1 IS -
] 52nd STREET LATERAL - NORTH LATERAL ! BY: DIBBLE & ASSOCIATES
OHEADING LINE NO 2 IS -
0 TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | FILENAME: DTS52N_10.DAT
OHEADING LINE NO 3 IS -
0 STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JOB NO: 9801
1 PAGE NO 2
0 WATER SURFACE PROFILE - ELEMENT CARD LISTING
0 ELEMENT NO 1 IS A SYSTEM OUTLET * * *
U/S DATA STATION INVERT SECT W S ELEV
1017.09 343.22 S 349.07
0 ELEMENT NO 2 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1059.41 343.35 5 .012 .00 .00 .00 0
0 ELEMENT NO 3 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
' 1064.41 343.38 5 .012 .00 21.00 .00 0
0 ELEMENT NO 4 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2335.90 347.18 5 .012 .00 .00 .00 0
0 ELEMENT NO 5 IS A REACH * * * ’
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2340.90 347.19 5 .012 .00 45.00 .00 0
0 ELEMENT NO 6 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2364.18 347.26 5 .012 .00 .00 .00 0
0 ELEMENT NO 7 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2369.18 347.28 5 .012 .00 45.00 .00 0
0 ELEMENT NO 8 IS A REACH * ’ * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2383.73 347.32 5 .012 .00 .00 .00 0
0 ELEMENT NO 9 IS A WALL ENTRANCE *
U/S DATA STATION INVERT SECT FP
2383.73 347.32 5 .500
0 ELEMENT NO 10 IS A SYSTEM HEADWORKS * *
U/S DATA STATION INVERT SECT W S ELEV
2383.73 347.32 5 .00

NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING

** WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC




1 , PAGE 1
WATER SURFACE PROFILE LISTING

52nd STREET LATERAL - NORTH LATERAL | BY: DIBBLE & ASSOCIATES

TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | FILENAME: DT52N_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JoB NO: 9801
0 STATION INVERT DEPTH W.s. Q VEL VEL ENERGY SUPER CRITICAL HGT/  BASE/ ZL NO AVBPFR

ELEV OF FLOW  ELEV HEAD GRD.EL. ELEV  DEPTH DIA ID NO. PIER

0 L/ELEM so SF AVE HF NORM DEPTH ZR
IE AR A SRR R RS AR R R R RS RS R RRRREs SRRt R SRR Rl R R R R R L R R R R R R A R T I I I I T™™
0 1017.09  343.22 5.85 349.07 135.0 6.88 .73 349.80 .00 3.33 5.00 .00 .00 O .00
0 42.32  .00307 .00229 .10 3.58 .00
0 1059.41  343.35 5.82 349.17 135.0 6.88 .73 349.90 .00 3.33 5.00 .00 .00 0 .00
0 5.00 .00600 .00229 .01 2.84 .00
0 1064.41 343.38 5.87 349.25 135.0 6.88 .73 349.98 .00 3.33 5.00 .00 .00 © .00
0 1242.59  .00299 .00228 2.83 3.62 .00
0 2307.00 347.09 5.00 352.09 135.0 6.88 .73 352.83 .00 3.33 5.00 .00 .00 © .00
0 28.90  .00299 .00221 .06 3.62 .00
0 2335.90 347.18 4.98 352.16 135.0 6.88 .74 352.89 .00 3.33 5.00 .00 .00 © .00
0 5.00 .00200 .00216 .01 4.54 .00
0 2340.90 347.19 4.98 352.17 135.0 6.88 .74 352.90 .00 3.33 5.00 .00 .00 0 .00
0 23.28  .00301 .00214 .05 3.62 .00
0 2364.18 347.26 4.95 352.21 135.0 6.89 .74 352.95 .00 3.33 5.00 .00 .00 0O .00
0 5.00  .00400 .00211 .01 3.25 .00
0 2369.18 347.28 4.94 352.22 135.0 6.89 .74 352.96 .00 3.33 5.00 .00 .00 0O .00
0 14.55  .00275 .00209 .03 3.75 .00
0 2383.73  347.32 4.93 352.25 135.0 6.89 .74 352.99 .00 3.33 5.00 .00 .00 O .00
0 WALL ENTRANCE .00
0 2383.73  347.32 4.93 352.25 135.0 6.89 .74 352.99 .00 3.33 5.00 .00 .00 © .00
1




HYDRAULIC GRADE LINE
ANALYSIS USING StormPlus —

52" STREET SOUTH LATERAL




Storm Plus Modeling Assumptions

> PARALLEL PIPE REACHES:

Parallel pipe reaches cannot be modeled in Storm Plus. These reaches were modeled by
assuming each pipe carries half of the flow. The flow was reduced by half in the model, and
conveyed by only one pipe. This accurately models the friction losses through the parallel pipe
reach.

Double-barrel box culverts can be, and were, modeled accurately in Storm Plus.

> BENDS AND ANGLE POINTS:
Bends 15° or less in magnitude can be modeled accurately as angle points in Storm Plus.

Bends greater than 15° in magnitude must occur over a reach of length greater than 0' in Storm
Plus. Wherever a bend greater than 15° occurs in the system, a short reach of approximately 5'
was added, and the bend was forced to occur over that length.

For this reason, the stations in the model for the reaches immediately upstream and downstream
from a bend greater than 15° will differ slightly (by about 2.5') from the true stations on the
plans. '

> BEGINNING TAILWATER ELEVATIONS (TWE):

The beginning TWE for the Doubletree Ranch Road (DTRR) model was provided by FCDMC.
The instruction was to start at the 10-yr water surface elevation (WSE) in Indian Bend Wash, or
the crown of the proposed outfall box culvert, whichever was higher. The 10-yr WSE in Indian
Bend Wash is 1326.8', as provided by FCDMC. The soffit of the proposed outfall box culvert is
1329.31'". The beginning TWE for the DTRR model, therefore, is 1329.31".

Once this was established, the DTRR model was run, and HGL elevations were read from the
output at locations where the other models join the DTRR system. A list of the beginning
TWE?’s for each model follows.

Location File Name Start HGL
DTRR (dt_10.dat): 1329.31"
Tatum (dtttm_10.dat): 1378.84'
52 St. North (dt52n_10.dat): 1349.07'
52nd St. South (dt52s_10.dat): 1349.07
56™ St. (dt56s_10.dat): 1334.22




STORM DRAIN ANALYSIS PLUS

Original version by Los Angeles County Public Works

Portions Copyrighted by CIVILSOFT, 1986, 1987,

Version
Serial Number

May 22, 2000 14:48:45

Input file : dt52s_10.dat
Output file: dts52s_l0.out

Note:

/}m[j

INPUT FILE

Tl 52nd STREET LATERAL - SOUTH LATERAL

T2 DOUBLETREE RANCH ROAD DRAINAGE FCD NO.

87-32

T3 STORM DRAIN DESIGN - HYDRAULIC GRADE LINE

SO 2016.01 343.22 6

R 2053.43 343.44 6

R 2058.43 343.47 6

R 2385.00 344.67 6

TS 2390.00 344.69 7

R 2425.00 344.82 7

TS 2430.00 344.84 6

R 2645.50 345.64 6

JX 2650.50 345.66 6 4
R 3297.78 348.05 6
JX 3302.78 348.07 3 4
R 4124.86 352.10 3

JX 4129.86 352.13 3 1
R 4188.00 352.41 3

JX 4193.00 352.44 3 1
R 4616.27 354.51 3

R 4621.27 354.53 3

R 4661.97 354.73 3

R 4666.97 354.76 3

R 4952.18 356.16 3

JX 4957.18 357.72 2 2
R 5867.91 374.10 2

R 5872.91 374.19 2

R 5924.06 375.11 2

R 5929.06 375.20 2

R 6262.34 388.03 2

R 6267.34 388.22 2

R 6280.84 388.74 2

WE 2

SH 2

1

.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012

50.

38.

11.

45.

1989

LISTING

Ijoc»o fo

el/  2lvaRows +v mafeh  ConsFrachion

| BY: DIBBLE & ASSOCIATES
| FILENAME: DT52S_10.DAT

| JOB NO: 9801

349

346.

348

353

353

356

.07

.31

.36

.67

.17

SP

23.
90.
45.

2
90.
S0.

1
45.
45.

2
90.

3
30. 1
28. 1
66.

drew :‘nj&.




WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE 1
0 CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZR INV Y(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) ¥Y(8) ¥Y(9) Y(10)

CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP
CD 1 4 2.00

CD 2 4 2.50

cD 3 4 4.00

CD 4 4 3.50

(eis] 5 4 5.00

CD 6 4 5.50

CD 7 4 5.00

[043] 8 4 6.50 i

CD 9 3 0 .00 4.00 5.00 .00 .00 .00
CD 10 3 0 .00 4.00 7.00 .00 .00 .00
CcD 11 3 1 .50 5.00 16.50 .00 .00 .00
CD 12 3 2 .50 5.00 25.00 .00 .00 .00
CD 13 3 2 .50 5.00 31.00 .00 .00 .00
CcD 14 3 0 .00 5.00 6.00 .00 .00 .00




1

O .

OHEADING LINE NO
0

OHEADING LINE NO
0

OHEADING LINE NO
0

1

0

0 ELEMENT NO 1
0 ELEMENT NO 2
0 ELEMENT NO 3
0 ELEMENT NO 4
0 ELEMENT NO 5
0 ELEMENT NO 6
0 ELEMENT NO 7
0 ELEMENT NO 8
0 ELEMENT NO 9
0 ELEMENT NO 10
0 ELEMENT NO 11
1

0

0 ELEMENT NO 12
0 ELEMENT NO 13
0 ELEMENT NO 14

1

2

3

Is

Is

Is

1s

IS

IS

Is

Is

Is

IS

IS

1s

Is

Is

Is

1s

1s

A

A

A

A

A

A

A

WATER SURFACE PROFILE - TITLE CARD LISTING

52nd STREET LATERAL - SOUTH LATERAL

| BY: DIBBLE & ASSOCIATES

DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 | FILENAME: DTS2S_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE

WATER SURFACE PROFILE - ELEMENT CARD LISTING

SYSTEM OUT
U/S DATA

REACH
U/S DATA

REACH
U/S DATA

REACH
U/S DATA

TRANSITION
U/S DATA

REACH
U/S DATA

TRANSITION
U/S DATA

REACH
U/S DATA

JUNCTION
U/S DATA

REACH
U/S DATA

JUNCTION
U/S DATA

WAT
REACH
U/S DATA

JUNCTION
U/S DATA

REACH

LET *

STATION
2016.01

*

STATION
2053.43

*

STATION
2058.43

*x

STATION
2385.00

*

STATION
2390.00

% -

STATION
2425.00
*
STATION
2430.00
*
STATION
2645.50
*
STATION
2650.50
*
STATION
3297.78
*
STATION
3302.78

ER SURFACE
*
STATION
4124.86
*
STATION

4129.86
*

* *

INVERT SECT

343.22 6
* *

INVERT SECT N

343.44 6 .012
* *

INVERT SECT N

343.47 € .012
* *

INVERT SECT N

344.67 6 .012
* *

INVERT SECT N

344.69 7 .012
* *

INVERT SECT N

344.82 7 .012
* *

INVERT SECT N

344.84 6 .012
* *

INVERT SECT N

345.64 6 .012
* * *

INVERT SECT LAT-1 LAT-2 N

345.66 6 4 0 .012
* *

INVERT SECT N

348.05 6 .012
* * *

INVERT SECT LAT-1 LAT-2 N

348.07 3 4 0 .012

PROFILE - ELEMENT CARD LISTING

* *

INVERT SECT N

352.10 3 .012
* * *

INVERT SECT LAT-1 LAT-2 N

352.13 3 1 0 .012
* *

| JOB NO: 9801
*
03 04
50.0
*
Q3 Q4
38.0
*
Q3 Q4
11.0

.0 346.62

.0 348.31

.0 353.36

W S ELEV
349.07

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

*
INVERT-3 INVERT-4
.00

RADIUS
.00

*
INVERT-3 INVERT-4
.00

RADIUS
.00

*
INVERT-3 INVERT-4
.00

ANGLE
.00

ANGLE
23.00

ANGLE
.00

ANGLE
.00

ANGLE
.00

PHI 3
90.00

ANGLE
.00

PHI 3
45.00

ANGLE
.00

PHI 3
90.00

*

PAGE NO

PAGE NO

PT
.00

PT
.00

PT
.00

PT
.00

ANG PT

.00

PHI 4
.00

ANG PT
.00

PHI 4
.00
PAGE NO

ANG PT

.00

PHI 4
.00

MAN H

MAN H

MAN H

MAN H

MAN H

MAN H
0

3

MAN H
2




U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H

4188.00 352.41 3 .012 .00 .00 .00 [¢]
ELEMENT NO 15 IS A JUNCTION * * * * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
4193.00 352.44 3 1 0 .012 6.0 .0 353.67 .00 90.00 .00
ELEMENT NO 16 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
4616.27 354.51 3 .012 .00 .00 .00 1
ELEMENT NO 17 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
4621.27 354.53 3 .012 .00 45.00 .00 0
ELEMENT NO 18 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
4661.97 354.73 3 .012 .00 .00 .00 Q
ELEMENT NO 19 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
4666.97 354.76 3 .012 .00 45.00 .00 0
ELEMENT NC 20 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
4952.18 356.16 3 .012 .00 .00 .00 2
ELEMENT NO 21 IS A JUNCTION * * * * * * *
U/S DATA STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
4957.18 357.72 2 2 0 .012 45.0 .0 356.17 .00 920.00 .00

PAGE NO 4
WATER SURFACE PROFILE - ELEMENT CARD LISTING

ELEMENT NO 22 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
5867.91. 374.10 2 .012 .00 .00 .00 3
ELEMENT NO 23 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
5872.91 374.19 2 .012 .00 30.00 .00 1
ELEMENT NO 24 IS A REACH * * *
U/S DATA STATION INVERT SECT N ’ RADIUS ANGLE ANG PT MAN H
5924.06 375.11 2 .012 .00 .00 .00 0
ELEMENT NO 25 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
5929.06 375.20 2 .012 .00 28.00 .00 1
ELEMENT NO 26 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
6262.34 388.03 2 .012 .00 .00 .00 0
ELEMENT NO 27 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
6267.34 388.22 2 .012 .00 66.00 .00 0
ELEMENT NO 28 IS A REACH * * *
U/S DATA STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
6280.84 388.74 2 .012 .00 .00 .00 0
ELEMENT NO 29 IS A WALL ENTRANCE *
U/S DATA STATION INVERT ' SECT FP
6280.84 388.74 2 .500
ELEMENT NO 30 IS A SYSTEM HEADWORKS * *
U/S DATA STATION INVERT SECT W S ELEV
6280.84 388.74 2 .00




NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING

** WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC

1 PAGE 1
WATER SURFACE PROFILE LISTING

52nd STREET LATERAL - SOUTH LATERAL | BY: DIBBLE & ASSOCIATES

DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 | FILENAME: DT52S_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JoB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM S0 SF AVE HF NORM DEPTH ZR
T Y T 2 A I R s T E T e R e A A e A R RS AR A AR A A A e et
0 2016.01 343.22 5.85 349.07 197.0 8.29 1.07 350.14 .00 3.93 5.50 .00 .00 0 .00
0 37.42 .00588 .00293 .11 3.41 .00
0 2053.43 343.44 5.74 349.18 197.0 8.29 1.07 350.25 .00 3.93 5.50 .00 .00 0 .00
0 5.00 .00600 .00293 .01 3.39 .00
0 2058.43 343.47 5.83 349.30 197.0 8.29 1.07 350.37 .00 3.93 5.50 .00 .00 0 .00
0 326.57 .00368 .00293 .96 4.05 .00
0 2385.00 344.67 5.59 350.26 197.0 8.29 1.07 351.33 .00 3.93 5.50 .00 .00 0 .00
OTRANS STR .00400 .00390 .02 .00
0 2390.00 344.69 5.19 349.88 197.0 10.03 1.56 351.45 .00 4.01 5.00 .00 .00 0 .00
0 35.00 .00371 .00488 .17 5.00 .00
0 2425.00 344.82 5.23 350.05 197.0 10.03 1.56 351.62 .00 4.01 5.00 .00 .00 0 .00
OTRANS STR .00400 .00390 .02 .00
0 2430.00 344 .84 5.78 350.62 197.0 8.29 1.07 351.69 .00 3.93 5.50 .00 .00 0 .00
0 215.50 .00371 .00293 .63 4.04 .00
0 2645.50 345.64 5.61 351.25 197.0 8.29 1.07 352.32 .00 3.93 5.50 .00 .00 0 .00
0JUNCT STR .00400 .00228 .01 .00
0 2650.50 345.66 6.55 352.21 147.0 6.19 .59 352.80 .00 3.38 5.50 .00 .00 0 .00
0 509.38 .00369 .00162 .83 3.28 .00
0 3159.88 347.54 5.50 353.04 147.0 6.19 .59 353.64 .00 3.38 5.50 .00 .00 0 .00
0 137.90 .00369 .00151 .21 3.28 .00
0 3297.78 348.05 . 5.17 353.22 147.0 6.34 .63 353.84 .00 3.38 5.50 .00 .00 0 .00
OJUNCT STR .00400 .00316 .02 .00




1 PAGE 2
WATER SURFACE PROFILE LISTING

52nd STREET LATERAL - SOUTH LATERAL | BY: DIBBLE & ASSOCIATES

DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 | FILENAME: DT52S_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JoB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM SO SF AVE HF NORM DEPTH ZR
*************************1\'*******************************i’*****1\'*********************1\'t********************************************
0 3302.78 348.07 4.96 353.03 109.0 8.67 1.17 354.20 .00 3.16 4.00 .00 .00 0 .00
0 822.08 .00490 .00491 4.03 3.28 .00
0 4124.86 352.10 5.08 357.18 109.0 8.67 1.17 358.35 .00 3.16 4.00 .00 .00 0 .00
0JUNCT STR .00600 .00444 .02 .00
0 4129.86 352.13 5.52 357.65 98.0 7.80 .95 358.59 .00 3.00 4.00 .00 .00 0 .00
0 58.14 .00482 .00397 .23 2.99 .00
0 4188.00 352.41 5.47 357.88 98.0 7.80 .95 358.82 .00 3.00 4.00 .00 .00 0 .00
OJUNCT STR .00600 .00373 .02 .00
0 4193.00 352.44 5.68 358.12 92.0 7.32 .83 358.95 .00 2.91 4.00 .00 .00 0 .00
0 423.27 .00489 .00350 1.48 2.82 .00
0 4616.27 354.51 5.13 359.64 92.0 7.32 .83 360.48 .00 2.91 4.00 .00 .00 0 .00
0 5.00 .00400 .00350 .02 3.07 .00
0 4621.27 354.53 5.25 359.78 92.0 7.32 .83 360.61 .00 2.91 4.00 .00 .00 0 .00
0 40.70 .00491 .00350 .14 2.82 .00
0 4661.97 354.73 5.19 359.92 92.0 7.32 .83 360.75 .00 2.91 4.00 .00 .00 0 .00
0 5.00 .00600 .00350 .02 2.62 .00
0 4666.97 354.76 5.29 360.05 92.0 7.32 .83 360.89 .00 2.91 4.00 .00 .00 0 .00
o] 285.21 .00491 .00350 1.00 2.82 .00
0 4952.18 356.16 4.98 361.14 92.0 7.32 .83 361.97 .00 2.91 4.00 .00 .00 0 .00
0JUNCT STR .31200 .00734 .04 .00
0 4957.18 357.72 4.25 361.97 47.0 9.57 1.42 363.39 .00 2.26 2.50 .00 .00 0 .00
] 200.55 .01799 .01119 2.24 1.67 .00




1 PAGE 3
WATER SURFACE PROFILE LISTING

52nd STREET LATERAL - SOUTH LATERAL | BY: DIBBLE & ASSOCIATES

DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 | FILENAME: DTS2S_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JOB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
0 L/ELEM SO SF AVE HF NORM DEPTH ZR
R R A A R R R R R R R R R R R R 2 R R R R R R R R R R R S S R S A SRR RSS2SRl Rs 2SRt Rttt s it is ittt Al hnlss
0 5157.73 361.33 2.93 364.26 47.0 9.57 1.42 365.68 .00 2.26 2.50 .00 .00 0 .00
OHYDRAULIC JUMP .00
.0 5157.73 361.33 1.67 363.00 47.0 13.47 2.82 365.82 .00 2.26 2.50 .00 .00 0 .00

0 369.65 .01799 .01805 6.67 1.67 .00
0 5527.38 367.98 1.67 369.65 47.0 13.47 2.82 372.47 .00 2.26 2.50 .00 .00 0 .00
0 175.43 .01793 .01885 3.31 1.67 .00
0 5702.82 371.13 1.62 372.75 47.0 13.95 3.02 375.77 .00 2.26 2.50 .00 .00 ] .00
0 81.18 .01799 .02091 1.70 1.67 .00
0 5783.99 372.59 1.56 374.15 47.0 14.63 3.33 377.47 .00 2.26 2.50 .00 .00 0 .00
] 48.42 .01799 .02359 1.14 1.67 .00
0 5832.42 373.46 1.50 374.96 47.0 15.34 3.66 378.61 .00 2.26 2.50 .00 .00 o] .00
o] 35.49 .01799 .02666 .95 1.67 .00
0 5867.91 374.10 1.44 375.54 47.0 16.09 4.02 379.56 .00 2.26 2.50 .00 .00 0 .00
o] 5.00 .01800 .02859 .14 1.67 .00
0 5872.91 374.19 1.43 375.62 47.0 16.21 4.09 379.70 .00 2.26 2.50 .00 .00 0 .00
0 27.52 .01799 .03075 .85 1.67 .00
0 5900.43 374.69 1.37 376.06 47.0 17.00 " 4.49 380.55 .00 2.26 2.50 .00 .00 0 .00
0 23.63 .01799 .03482 .82 1.67 .00
0 5924.06 375.11 1.32 376.43 47.0 17.83 4.94 381.37 .00 2.26 2.50 .00 .00 0 .00
0 5.00 .01801 .03755 .19 1.67 .00
0 5929.06 375.20 1.31 376.51 47.0 18.02 5.05 381.56 .00 2.26 2.50 .00 .00 0 .00
0 .00 .01801 .03810 .00 1.67 .00




1 PAGE 4
WATER SURFACE PROFILE LISTING

52nd STREET LATERAL - SOUTH LATERAL | BY: DIBBLE & ASSOCIATES

DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 | FILENAME: DT52S_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JOB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM SO SF AVE HF NORM DEPTH ZR
AR A AT A KA KA I RAARR KR AR KRR A A A AR KRR RK AR AR LT AT R AR KA TRAN I AT AR I A A A Ak hdehhkhkkhh ko hkdhdhdhhhhkkdddhdhkhhkhdkdhdhdhhhdhhhhkhkdhhhdhrdhdddhkddhhkdhkhkhkwkd
0 5529.06 375.20 1.31 376.51 47.0 18.02 5.05 381.56 .00 2.26 2.50 .00 .00 0 .00
0 87.62 .03850 .03768 3.30 1.31 .00
0 6016.68 378.57 1.32 379.89 47.0 17.88 4.97 384.86 .00 2.26 2.50 .00 .00 0 .00
0 116.91 .03850 .03508 4.10 1.31 .00
0 6133.59 383.07 1.37 384.44 47.0 17.05 4.52 388.96 .00 2.26 2.50 .00 .00 0 .00
0 47.32 .03850 .03096 1.47 1.31 .00
0 6180.91 384.90 1.43 386.32 47.0 16.25 4.10 390.43 .00 2.26 2.50 .00 .00 0 .00
0 28.37 .03850 .02735 .78 1.31 .00
0 6209.28 385.99 1.48 387.47 47.0 15.50 3.73 391.20 .00 2.26 2.50 .00 .00 0 .00
0 19.46 .03850 .02420 .47 1.31 .00
0 6228.75 386.74 1.54 388.28 47.0 14.77 3.39 391.67 .00 2.26 2.50 .00 .00 0 .00
0 14.33 .03850 .02144 .31 1.31 .00
0 6243.08 387.29 1.61 388.90 47.0 14.09 3.08 391.98 .00 2.26 2.50 .00 .00 0 .00
0 10.86 .03850 .01904 .21 1.31 .00
0 6253.94 387.71 1.68 389.38 47.0 13.43 2.80 392.19 .00 2.26 2.50 .00 .00 o] .00
o] 8.40 .03850 .01694 .14 1.31 .00
0 6262.34 388.03 1.75 389.78 47.0 12.81 2.55 392.33 .00 2.26 2.50 .00 .00 o] .00
o] 5.00 .03800 .01534 .08 1.31 .00
0 6267.34 388.22 1.81 390.03 47.0 12.38 2.38 392.41 .00 2.26 2.50 .00 .00 0 .00
] 1.79 .03852 .01447 .03 1.30 .00
0 6269.13 388.29 1.83 390.12 47.0 12.19 2.31 392.43 .00 2.26 2.50 .00 .00 0 .00
0 4.92 .03852 .01349 .07 1.30 .00




0 STATIO

0 L/ELEM

6280.
WALL

N INVERT
ELEV

.04 388.48

.56 .03852
.61 388.62
.35 .03852
96 388.71
.88 .03852
84 388.74
ENTRANCE

PAGE 5
WATER SURFACE PROFILE LISTING
52nd STREET LATERAL - SOUTH LATERAL BY: DIBBLE & ASSOCIATES
DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 | FILENAME: DTS2S_10.DAT
STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JoB NO: 9801
DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
SF AVE HF NORM DEPTH ZR
*******************'k************************************************************************************************‘k**************
1.92 390.40 47.0 11.63 2.10 392.50 o]0} 2.26 2.50 00 00 0 00
01215 .04 1.30 00
2.02 390.63 47.0 11.09 1.91 392.54 .00 2.26 2.50 .00 .00 0 .00
01104 03 1.30 00
2.12 390.83 47.0 10.57 1.74 392.57 .00 2.26 2.50 .00 .00 ] .00
01018 .01 1.30 00
2.26 391.00 47.0 10.07 1.58 392.58 .00 2.26 2.50 .00 .00 0 .00
.00
2.26 391.00 47.0 10.07 1.58 392.58 .00 2.26 2.50 .00 .00 0 .00

6280.

Hooooooooo

84 388.74




HYDRAULIC GRADE LINE
ANALYSIS USING StormPlus —

56" STREET SOUTH LATERAL




Storm Plus Modeling Assumptions

> PARALLEL PIPE REACHES:

Parallel pipe reaches cannot be modeled in Storm Plus. These reaches were modeled by
assuming each pipe carries half of the flow. The flow was reduced by half in the model, and
conveyed by only one pipe. This accurately models the friction losses through the parallel pipe
reach.

Double-barrel box culverts can be, and were, modeled accurately in Storm Plus.

> BENDS AND ANGLE POINTS:
Bends 15° or less in magnitude can be modeled accurately as angle points in Storm Plus.

Bends greater than 15° in magnitude must occur over a reach of length greater than 0 in Storm
Plus. Wherever a bend greater than 15° occurs in the system, a short reach of approximately 5'
was added, and the bend was forced to occur over that length.

For this reason, the stations in the model for the reaches immediately upstream and downstream
from a bend greater than 15° will differ slightly (by about 2.5") from the true stations on the
plans. .

> BEGINNING TAILWATER ELEVATIONS (TWE):

The beginning TWE for the Doubletree Ranch Road (DTRR) model was provided by FCDMC.
The instruction was to start at the 10-yr water surface elevation (WSE) in Indian Bend Wash, or
the crown of the proposed outfall box culvert, whichever was higher. The 10-yr WSE in Indian
Bend Wash is 1326.8', as provided by FCDMC. The soffit of the proposed outfall box culvert is
1329.31". The beginning TWE for the DTRR model, therefore, is 1329.31".

Once this was established, the DTliR model was run, and HGL elevations were read from the
output at locations where the other models join the DTRR system. A list of the beginning
TWE’s for each model follows.

Location File Name Start HGL
DTRR (dt_10.dat): 1329.31
Tatum (dtttm_10.dat): 1378.84'
52™ St. North (dt52n_10.dat): 1349.07'
52m St. South (dt52s_10.dat): 1349.07'
56™ St. (dt56s_10.dat): 1334.22




STORM DRAIN ANALYSIS PLUS

Original version by Los Angeles County Public Works

Portions Copyrighted by CIVILSOFT,

Version
Serial Number

May 22, 2000 15:24:51

Input file : dt56s_10.dat
Output file: dtS6s_10.out

Tl S6th STREET LATERAL - SOUTH LATERAL
T2 DOUBLETREE RANCH ROAD DRAINAGE FCD NO.

NMotre: Add Jooo +o all elev aping Jo mateh Cons True Now q/"“""'.ﬁ"}'-f

1986,

1987,

1989

INPUT FILE LISTING

97-32

T3 STORM DRAIN DESIGN - HYDRAULIC GRADE LINE

SO 2020.18 328.85 5
2037.57 328.97
2042.57 329.00
2295.00 330.75
JX 2297.00 330.76
R 2352.68 331.14
JX 2357.68 331.18
R 2358.68 331.19
JX 2363.68 331.22
R 3313.62 337.77
JX 3318.62 337.80
R 3850.19 341.48

R s

unomuouunoonooano
=

WE 5
TS 3851.19 341.49 12
TS 3886.00 344.30 11
WE 11
SH 11

.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012

14.

11.

BY: DIBBLE & ASSOCIATES
FILENAME: DT56S_10.DAT

|
|
| JoB NO: 9801
334.22

332.50
332.91
332.95

339.54

27.

90.

90.

90.

950.




1 SP

WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE 1
0 CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE 2L ZRINV  Y(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) Y(8) ¥Y(9) Y(10)

CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP

cD 1 4 2.00

cD 2 4 2.50

CD 3 4 4.00

foio) 4 4 4.50

fois) 5 4 5.00

cD 6 4 5.50

cD 7 4 6.00

cD 8 4 6.50

CD 9 3 0 .00 4.00 5.00 .00 .00 .00

cD 10 3 0 .00 4.00 7.00 . .00 .00 .00

cD 11 3 0 .00 3.00 10.00 ,00 .00 .00

cD 12 3 0 .00 5.00 10.00 .00 .00 .00

€D 13 3 2 .50 5.00 31.00 .00 .00 .00

€D 14 3 0 .00 5.00 5.00 .00 .00 .00




0 ELEMENT NO
0 ELEMENT NO

0 ELEMENT NO

U/S DATA STATION

3851.19

15 IS A TRANSITION *
U/S DATA STATION

3886.00

16 IS A WALL ENTRANCE
U/S DATA  STATION
3886.00
17 IS A SYSTEM HEADWORKS
U/S DATA  STATION
3886.00

INVERT SECT
341.49 12
*
INVERT SECT
344.30 11

INVERT SECT
344.30 11

INVERT SECT
344.30 11

NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING

** WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR

*

*

*x

.014

.014

FP
.500

W 5§ ELEV
.00

EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV

= INV + DC




1

0
OHEADING LINE NO
0
OHEADING LINE NO
0
OHEADING LINE NO
0
1
0
0 ELEMENT NO 1
0 ELEMENT NO 2

0 ELEMENT NO 3

0 ELEMENT

NO 4

0 ELEMENT NO 5

0 ELEMENT NO 6

0 ELEMENT NO 7
0 ELEMENT NO 8
0 ELEMENT NO 9
0 ELEMENT NO 10
0 ELEMENT NO 11
1

0

0 ELEMENT NO 12
0 ELEMENT NO 13
0 ELEMENT NO 14

1 Is

2 IS

3 IS

IS A

IS A

IS A

IS A

IS A

IS A

IS A

IS A

IS A

Is A

IS A

IS A

Is A

WATER SURFACE

PROFILE - TITLE CARD LISTING

56th STREET LATERAL - SOUTH LATERAL

] BY: DIBBLE & ASSOCIATES

DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 [ FILENAME: DTS56S_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE

WATER SURFACE

SYSTEM OUTLET *
U/S DATA  STATION
2020.18
REACH *
U/S DATA  STATION
2037.57
REACH *
U/S DATA  STATION
2042.57
REACH *
U/S DATA  STATION
2295.00
JUNCTION *
U/S DATA  STATION
2297.00
REACH *
U/S DATA  STATION
2352.68
JUNCTION *
U/S DATA  STATION
2357.68
REACH *
U/S DATA  STATION
2358.68
JUNCTION *
U/S DATA  STATION
2363.68
REACH *
U/S DATA  STATION
3313.62
JUNCTION *
U/S DATA  STATION
3318.62

WATER SURFACE
REACH *
U/S DATA  STATION
3850.19
WALL ENTRANCE
U/S DATA  STATION
3850.19
TRANSITION *

PROFILE - ELEMENT CARD LISTING

* *

INVERT SECT

328.85 5
* *

INVERT SECT N

328.97 5 .012
* *

INVERT SECT N

329.00 5 .012
* *

INVERT SECT N

330.75 5 .012
* * *

INVERT SECT LAT-1 LAT-2 N

330.76 5 1 0 .012
* *

INVERT SECT N

331.14 5 .012
* * *

INVERT SECT LAT-1 LAT-2 N

331.18 5 1 0 .012
* *

INVERT SECT N

331.19 5 .012
* * *

INVERT SECT LAT-1 LAT-2 N

331.22 5 1 0 .012
* *

INVERT SECT N

337.77 5 .012
* * *

INVERT SECT LAT-1 LAT-2 N

337.80 5 1 0 .o12

PROFILE - ELEMENT CARD LISTING

* *
INVERT SECT N
341.48 5 .012
*
INVERT SECT Fp
341.48 5 .500
* *

| JoB NO: 9801

Q3
14.0

Q3

Q3

Q3
11.0

Q4

Q4

Q4

Q4

.0

W S ELEV

334.22

RADIUS
.00

RADIUS
.00

RADIUS
.00

*
INVERT-3 INVERT-4
332.50 .00

RADIUS
.00

*
INVERT-3 INVERT-4
332.91 .00

RADIUS
.00

*
INVERT-3 INVERT-4
332.95 .00

RADIUS
.00

*
INVERT-3 INVERT-4
339.54 .00

RADIUS
.00

ANGLE
.00

ANGLE
27.00

ANGLE
.00

PHI 3
90.00

ANGLE
.00

PHI 3
90.00

ANGLE
.00

PHI 3
90.00

ANGLE
.00

PHI 3
90.00

ANGLE
.00

PAGE NO

PAGE NO

ANG PT
.00

ANG PT
.00

ANG PT
.00

PHI 4
.00

ANG PT
.00

PHI 4
.00

ANG PT
.00

PHI 4
.00

ANG PT
.00

PHI 4
.00
PAGE NO

ANG PT
.00

MAN H

MAN H

MAN H

MAN H

MAN H

MAN H

3

MAN H
0




1 " PAGE 1
WATER SURFACE PROFILE LISTING

56th STREET LATERAL - SOUTH LATERAL | BY: DIBBLE & ASSOCIATES

DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 | FILENAME: DT56S_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | goB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM =le} SF AVE HF NORM DEPTH ZR
N IR I T L L 2 e T e R Ry
0 2020.18 328.85 5.37 334.22 219.0 11.15 1.93 336.15 .00 4.20 5.00 .00 .00 0 .00
0 17.39 .00690 .00602 .10 3.83 .00
0 2037.57 328.97 5.35 334.32 219.0 11.15 1.93 336.26 .00 4.20 5.00 .00 .00 0 .00
o] 5.00 .00600 .00602 .03 4.11 .00
0 2042.57 329.00 5.57 334.57 219.0 11.15 1.93 336.50 .00 4.20 5.00 .00 .00 0 .00
0 252.43 .00693 .00602 1.52 3.82 .00
0 2295.00 330.75 5.34 336.09 219.0 11.15 1.93 338.02 .00 4.20 5.00 .00 .00 0 .00
0JUNCT STR .00501 .00565 .01 .00
0 2287.00 330.76 5.82 336.58 205.0 10.44 1.69 338.27 .00 4.08 5.00 .00 .00 0 .00
0 55.68 .00683 .00528 .29 3.64 .00
0 2352.68 331.14 5.73 336.87 205.0 10.44 1.69 338.57 .00 4.08 5.00 .00 .00 0 .00
0JUNCT STR .00800 .00515 .03 .00
0 2357.68 331.18 5.88 337.06 200.0 10.19 1.61 338.67 .00 4.04 5.00 .00 .00 0 .00
0 1.00 .01001 .00502 .01 3.11 .00 .
0 2358.68 331.19 5.88 337.07 200.0 10.19 1.61 338.68 .00 4.04 5.00 .00 .00 0 .00
OJUNCT STR .00600 .00490 .02 .00
0 2363.68 331.22 6.03 337.25 195.0 9.93 1.53 338.78 .00 3.99 5.00 .00 .00 0 .00
0 485.81 .00690 .00475 2.31 3.48 .00
0 2849.49 334.57 5.00 339.57 195.0 9.93 1.53 341.10 .00 3.99 5.00 .00 .00 0 .00
0 124.69 .00690 .00445 .55 3.48 .00
0 2974.18 335.43 4.55 339.98 195.0 10.40 1.68 341.66 .00 3.99 5.00 .00 .00 0 .00

OHYDRAULIC JUMP .00




1 PAGE 2
WATER SURFACE PROFILE LISTING

56th STREET LATERAL - SOUTH LATERAL | BY: DIBBLE & ASSOCIATES

DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 | FILENAME: DTS56S_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JOB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM SO SF AVE HF NORM DEPTH ZR
LR AR S AR A S A AR AR R SRR AR ARl SRRl il iRl Rttt RSttt R SRR R R R R R R R R e R R R R e R e I I I ™™
0 2974.18 335.43 3.48 338.91 195.0 13.35 2.77 341.68 .00 3.99 5.00 .00 .00 0 .00
0 5.59 .00690 .00690 .04 3.48 .00
0 2979.77 335.47 3.48 338.95 195.0 13.35 2.77 341.72 .00 3.99 5.00 .00 .00 0 .00
0 261.83 .00690 .00655 1.72 3.48 .00
0 3241.60 337.27 3.63 340.90 195.0 12.77 2.53 343.44 .00 3.99 5.00 .00 .00 0 .00
0 59.13 .00690 .00589 .35 3.48 .00
0 3300.73 337.68 3.80 341.48 185.0 12.18 2.30 343.79 .00 3.99 5.00 .00 .00 o] .00
0 12.90 .00690 .00530 .07 3.48 .00
0 3313.62 337.77 3.99 341.76 195.0 11.61 2.09 343.85 .00 3.99 5.00 .00 .00 o] .00
0JUNCT STR .00600 .00441 .02 .00
0 3318.62 337.80 4.89 342.69 184.0 9.42 1.38 344.07 .00 3.88 5.00 .00 .00 0 .00
0 79.15 .00692 .00377 .30 3.33 .00
0 3397.77 338.35 4.50 342.85 184.0 9.88 1.52 344.37 .00 3.88 5.00 .00 .00 0 .00
0 .79 .00692 .00375 .00 3.33 .00
0 3398.56 338.35 4.50 342.85 184.0 9.89 1.52 344.37 .00 3.88 5.00 .00 .00 0 .00
OHYDRAULIC JUMP .00
0 3398.56 338.35 3.33 341.69 184.0 13.23 2.72 344 .41 .00 3.88 5.00 .00 .00 0 .00
0 273.32 .00692 .00676 1.85 3.33 .00
0 3671.88 340.25 3.39 343.64 184.0 12.98 2.62 346.25 .00 3.88 5.00 .00 .00 0 .00
o] 129.03 .00692 .00624 .81 3.33 .00
0 3800.91 341.14 3.54 344.68 184.0 12.37 2.38 347.06 .00 3.88 5.00 .00 .00 0 .00
0 39.53 .00692 .00557 .22 3.33 .00




1 PAGE 3
WATER SURFACE PROFILE LISTING

S6th STREET LATERAL - SOUTH LATERAL | BY: DIBBLE & ASSOCIATES

DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 | FILENAME: DT56S_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JoB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM SO SF AVE HF NORM DEPTH ZR
************************’\'**********************************************************************************************************
0 3840.45 341.41 3.70 345.12 184.0 11.80 2.16 347.28 .00 3.88 . 5.00 .00 .00 0 .00
0 9.74 .00692 .00500 .05 3.33 .00
0 3850.19 341.48 3.88 345.36 184.0 11.25 1.97 347.33 .00 3.88 5.00 .00 .00 0 .00
0 WALL ENTRANCE .00
0 3850.19 341.48 3.88 345.37 184.0 11.24 1.96 347.33 .00 3.88 5.00 .00 .00 0 .00
O0TRANS STR .00998 .00353 .00 .00
0 3851.19 341.49 5.80 347.29 184.0 3.70 .21 347.51 .00 2.19 5.00 10.00 .00 0 .00
OTRANS STR .08072 .00142 .05 .00
0 3886.00 344.30 2.58 346.88 184.0 7.12 .79 347.67 .00 2.19 3.00 10.00 .00 0 .00
0 WALL ENTRANCE .00
0 3886.00 344.30 2.58 346.88 184.0 7.12 .79 347.67 .00 2.19 3.00 10.00 .00 0 .00
1
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STREET DRAINAGE RUNOFF CALCULATIONS:

®
/>

Doubletree Ranch Road is classified as a Minor Arterial by Town P.V. The allowable spread is 6.0 ft., leaving one 11-foot lane in each direction.

10 YR, 1HR Rain= 1.57 in. Pvmt. C= 0.85
For RIW 40 ft., C= 0.66
Sta. 10000=intersection of Tatum and Doubletree Ranch Rd. C=(north) 0.65
Catch Basin Numbers are from Sheets C3 to C16 C=(south) 0.56 Eq.3-3 factor= 0.966
Catch Side| Roadway Station [ Length | Width (ft) | D.A. (Acres) " Runoff C Value [Time of Conc. (min)] Intensity (In/Hr) | Peak Disch. (cfs) ]
Basin No. ~ From To (Ft.) Pvmt. RW Pvmt. RW Pvmt. Compos. Tc10 Tc100 10yr 100yr Q10 Q100
2 S 10000.00 10260.30 260.30 17 40 0.102 0.239 0.85 0.56 10.0 10.0 435 6.76 0.6 0.9
1 N 10000.00 10199.67 199.67 17 40 0.078 0.183 0.85 0.65 10.0 10.0 435 6.76 0.5 0.8
4 S 10260.30 250.02 17 40 0.098 0.230 0.85 0.56 10.0 10.0 435 B6.76 0.6 0.9
3 N 10199.67 b 22452 17 40 0.109 0.256 0.85 0.65 10.0 10.0 435 6.76 0.7 1.1
6 S 10789.70 279.38 17 40 0.109 0.257 0.85 0.56 10.0 10.0 435 6.76 0.6 1.0
5 N34 1 10731.44 253.44 17 40 0.099 0.233 0.85 0.65 10.0 10.0 435 6.76 0.7 1.0
8 S 10789.70 11086 91 297.21 17 40 0.116 0.273 0.85 0.56 10.0 10.0 435 6.76 0.7 1.0
7 N 10731.44¢ U021 307.56 17 40 0.136 0.320 0.85 0.65 10.0 10.0 435 6.76 0.9 14
10 S 11390 54 303.63 17 40 0.118 0.279 0.85 0.56 10.0 10.0 435 6.76 0.7 1.1
9 Ni 11330.96 251.39 17 40 0.098 0.231 0.85 0.65 10.0 10.0 435 6.76 0.7 1.0
12 S 11390 54 11650.18 259.64 17 40 0.101 0.238 0.85 0.56 10.0 10.0 435 6.76 0.6 0.9
11 N 1133096 1 1525 07 194.11 17 40 0.076 0.178 0.85 0.65 10.0 10.0 435 8.76 0.5 0.8
14A S 11650180 1192122 271.04 17 40 0.121 0.285 0.85 0.56 10.0 10.0 435 6.76 0.7 1.1
13 N 11525 07 11729.59 204.52 17 40 0.079 0.188 0.85 0.65 10.0 10.0 435 6.76 0.5 0.8
15 = 11960103 12164.33 203.40 17 40 0.079 0.187 0.85 0.56 10.0 10.0 435 6.76 0.5 0.7
14 N 11514865 1 185.06 17 40 0.090 0.212 0.85 0.65 10.0 10.0 435 6.76 0.6 0.9
17 S 12369.20 204.87 17 40 0.080 0.188 0.85 0.56 10.0 10.0 435 6.76 0.5 0.7
16 NE 12168.49 207.56 17 40 0.081 0.191 0.85 0.65 10.0 10.0 435 6.76 0.5 0.8
18 S - 12075258 206.03 17 40 0.099 0.233 085  0.56 10.0 10.0 435 6.76 0.6 0.9
17A N 12379.33 210.84 17 40 0.082 0.194 0.85 0.65 10.0 10.0 435 6.76 0.6 0.9
20 348  12880.16 256.68 17 40 0.100 0.236 0.85 0.56 10.0 10.0 435 6.76 06 0.9
18A N 12379 33 Looe 3y 202.04 17 40 0.095 0.224 0.85 0.65 10.0 10.0 435 6.76 0.6 1.0
22 S 12880 16 13128.22 248.06 17 40 0.097 0.228 0.85 0.56 10.0 10.0 435 B.76 0.6 0.8
19 NEAPEP 348! 12808.33 184.85 17 40 0.072 0.170 0.85 0.65 10.0 10.0 435 6.76 0.5 0.8
24 S 13128.22 13400.02 271.80 17 40 0.106 0.250 0.85 0.56 10.0 10.0 435 6.76 0.6 1.0
21 N 12808.33 13008.06 199.73 17 40 0.078 - 0.183 0.85 0.65 10.0 10.0 435 6.76 0.5 0.8
27 S 13400.02 13669.41 269.39 17 40 0.105 0.247 0.85 0.56 10.0 10.0 435 6.76 0.6 0.9
23 N 13008.06 13165 157.85 17 40 0.076 0.178 0.85 0.65 10.0 10.0 435 6.76 0.5 038
29 S 1366 13868.32 198.91 17 40 0.078 0.183 0.85 0.56 10.0 10.0 435 6.76 04 0.7
25 N iy 13423.62 221.27 34 40 0.173 0.203 0.85 0.65 10.0 10.0 435 6.76 0.6 0.9
31 S 13868.32 14071.34 203.02 34 40 0.158 0.186 0.85 0.56 10.0 10.0 435 6.76 0.5 0.7
26 N 13423.62 13644.00 220.38 34 40 0.172 0.202 0.85 0.65 10.0 10.0 435 6.76 0.6 0.9
33 S 14071.34 14267.63 196.29 34 40 0.153 0.180 0.85 0.56 10.0 10.0 4.35 8.76 0.4 0.7
28 N 13644.00 13848.03 204.03 34 40 0.159 0.187 0.85 0.65 10.0 10.0 435 B6.76 0.5 0.8
DIBBLE & ASSOCIATES  J:\9801\QP\Final Storm Drain Inlets_EMP.wb3 Page 1 15-Jun-00




STREET DRAINAGE RUNOFF CALCULATIONS: L
Doubletree Ranch Road is classified as a Minor Arterial by Town P.V. The allowable spread is 6.0 ft., leaving one 11-foot lane in each direction.
10 YR, 1HR Rain= 1.57 in. Pvmt. C= 0.85
For RIW 40 ft., C= 0.66
Sta. 10000=intersection of Tatum and Doubletree Ranch Rd. C=(north) 0.65
Catch Basin Numbers are from Sheets C3 to C16 C=(south) 0.56 Eq.3-3  factor=_0.966
Catch Side[ Roadway Station | Length |  Width (ft) | D.A. (Acres) T Runoff C Value [Time of Conc. (min)| Intensity (In/Hr) | Peak Disch. (cfs) |
Basin No. From To (Ft.) Pvmt. RMW Pvmt. RW Pvmt. Compos. Tc10 Tc100 10yr 100yr Q10 Q100
35 S 14267.63 14471.39 203.76 34 40 0.159 0.187 0.85 0.56 10.0 10.0 435 6.76 0.5 0.7
30 N 13848.03 14021.88 173.85 34 40 0.136 0.160 0.85 0.65 10.0 10.0 435 6.76 0.5 0.7
37 S 14471.39 14671.11 199.72 34 40 0.156 0.183 0.85 0.56 10.0 10.0 435 6.76 05 0.7
32 N 14021.88 14203.88 182.00 17 40 0.071 0.167 0.85 0.65 10.0 10.0 435 8.76 0.5 0.7
39 S 14671.11 14834.62 163.51 17 40 0.064 0.150 0.85 0.56 10.0 10.0 435 6.76 0.4 0.6
34 N 14203.88 14373.25 169.37 17 40 0.066 0.156 0.85 0.65 10.0 10.0 435 6.76 0.4 0.7
Start new sequence at Bernell / La Serena Wash :
36 N L D4 162.26 17 40 0.079 0.187 0.85 0.65 10.0 10.0 435 6.76 0.5 0.8
41 S 14999 85 . 165.23 17 40 0.064 0.152 0.85 0.56 10.0 10.0 435 6.76 0.4 0.6
38 N 14731.65 1565.23 17 40 0.061 0.143 0.85 0.65 10.0 10.0 435 6.76 0.4 0.6
43 S 51857 i 185.92 17 40 0.090 0.213 0.85 0.56 10.0 10.0 435 6.76 0.5 0.8
40 N 14873.16 141.51 17 40 0.055 0.130 0.85 0.65 10.0 10.0 435 6.76 0.4 0.6
46 S 15455.24 223.93 17 40 0.087 0.206 0.85 0.56 10.0 10.0 435 6.76 0.5 0.8
42 N . 15012.11 138.95 17 40 0.054 0.128 0.85 0.65 10.0 10.0 435 6.76 0.4 0.6
47 S 15455.24 15645.74 190.50 17 40 0.074 0.175 0.85 0.56 10.0 10.0 435 6.76 0.4 0.7
44 N 15012.11 15231.14 219.03 17 40 0.062 0.201 0.85 0.65 10.0 10.0 435 6.76 0.6 0.9
49 S 15645.74 15804.90 159.16 17 40 0.062 0.146 0.85 0.56 10.0 10.0 435 6.76 0.4 0.6
45 N 15231.14 1. 220.14 17 40 0.086 0.202 0.85 0.65 10.0 10.0 435 6.76 0.6 0.9
52 S 150654790 160.57 17 40 0.078 0.184 0.85 0.56 10.0 10.0 435 6.76 0.5 0.7
48 N 15672.67 221.39 17 40 0.086 0.203 0.85 0.65 10.0 10.0 435 6.76 0.6 0.9
54 SEH6005 3} 16161.32 156.06 17 40 0.061 0.143 0.85 0.56 10.0 10.0 435 6.76 0.4 0.5
50 N 15672.67 15822.62 149.95 17 40 0.059 0.138 0.85 0.65 10.0 10.0 435 6.76 0.4 0.6
55 S 16161.32 16352.65 191.33 17 40 0.075 0.176 0.85 0.56 10.0 10.0 435 6.76 0.4 0.7
51 N 15822.62; 15 1 141.71 17 40 0.071 0.168 0.85 0.65 10.0 10.0 435 6.76 0.5 0.7
57 S 16352 65 1524 172.14 17 40 0.083 0.195 0.85 0.56 10.0 10.0 435 6.76 0.5 0.7
53 NE 16169.12 153.86 17 40 0.060 -0.141 0.85 0.65 10.0 10.0 435 6.76 0.4 0.6
56 N 16159.12 16369.03 209.91 17 40 0.082 0.193 0.85 0.65 10.0 10.0 435 6.76 0.5 0.9
58 N 16365.00 16591.65 226.65 17 40 0.088 0.208 0.85 0.65 10.0 10.0 435 6.76 0.6 0.9
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INLET CALCULATIONS:
* *1 *2

Catch Side Station So Sx D T Q Qb Qt Inlet E Qi Qb

Basin No. (ft/ft) (ft/ft) (ft) (ft) (cfs) (cfs) (cfs) (cfs) (cfs)
28 10260.3 0.0081 0.02 0.15 5.82 0.6 0.6 MAG 531, Type "B" 1.000 0.6 0.0
1N 10199.67 0.0124 0.02 0.13 5.06 0.5 0.5 MAG 531, Type "B" 0.999 0.5 0.0
4S 10510.32 0.0081 0.02 0.15 5.72 0.6 0.000 0.6 MAG 531, Type "B" 1.000 0.6 0.0
3N 10424.19 0.0000 0.02 0.15 0.97 0.7 0.001 0.7 MAG 530, Type "A" 1.000 0.7 0.0
6S 10789.7 0.0096 0.02 0.15 5.79 0.6 0.000 0.6 MAG 531, Type "B" 0.997 0.6 0.0
5N 10731.44 0.0096 0.02 0.15 5.91 0.7 0.000 0.7 MAG 531, Type "B" 0.993 0.7 0.0
88S 11086.91 0.0118 0.02 0.15 5.69 0.7 0.002 0.7 MAG 531, Type "B" 0.979 0.7 0.0
7N 11039 0.0000 0.02 0.17 1.13 0.9 0.005 0.9 MAG 530, Type "A" 1.000 0.9 0.0
10 S 11390.54 0.0118 0.02 0.15 5.79 0.7 0.014 0.7 MAG 531, Type "B" 0.973 0.7 0.0
9N 11330.96 0.0118 0.02 0.15 5.64 0.7 0.000 0.7 MAG 531, Type "B" 0.982 0.6 0.0
12 S 11650.18 0.0085 0.02 0.15 5.84 0.6 -0.019 0.6 MAG 531, Type "B" 1.000 0.6 0.0
11 N 11525.07 0.0085 0.02 0.14 5.48 0.5 0.012 0.5 MAG 531, Type "B" 1.000 0.5 0.0
14A S 11921.22 0.0000 0.02 0.13 0.86 0.7 0.000 0.7 MAG 530, Type "A" 1.000 0.7 0.0
13 N 11729.59 0.0085 0.02 0.14 5.54 0.5 0.000 0.5 MAG 531, Type "B" 1.000 0.5 0.0
156 S 12164.33 0.0063 0.02 0.14 5.53 0.5 0.000 0.5 MAG 531, Type "B" 1.000 0.5 0.0
14 N 11914.65 0.0000 0.02 0.15 0.95 0.6 0.000 0.6 MAG 530, Type "A" 1.000 0.6 0.0
17 S 12369.2 0.0063 0.02 0.14 5.54 0.5 0.000 0.5 MAG 531, Type "B" 1.000 0.5 0.0
16 N 12168.49 0.0063 0.02 0.15 5.93 0.5 0.000 0.5 MAG 531, Type "B" 1.000 0.5 0.0
18 S 12575.23 0.0000 0.02 0.14 0.89 0.6 0.000 0.6 MAG 530, Type "A" 1.000 0.6 0.0
17A N 12379.33 0.0063 0.02 0.15 5.97 0.6 0.000 0.6 MAG 531, Type "B" 1.000 0.6 0.0
20 S 12880.16 0.0086 0.02 0.15 5.72 0.6 0.000 0.6 MAG 531, Type "B" 1.000 0.6 0.0
18A N 12581.37 0.0000 0.02 0.13 0.83 0.6 0.000 0.6 MAG 530, Type "A" 1.000 0.6 0.0
22 S 13128.22 0.0080 0.02 0.15 5.72 0.6 0.000 0.6 MAG 531, Type "B" 1.000 0.6 0.0
19 N 12808.33 0.0086 0.02 0.14 5.30 0.5 0.000 0.5 MAG 531, Type "B" 1.000 05 0.0
24 S 13400.02 0.0080 0.02 0.15 5.94 0.6 0.000 0.6 MAG 531, Type "B" 1.000 0.6 0.0
21 N 13008.06 0.0086 0.02 0.14 5.47 0.5 0.000 0.5 MAG 531, Type "B" 1.000 0.5 0.0
27 S 13669.41 0.0099 0.02 0.15 5.66 0.6 0.000 0.6 MAG 531, Type "B" 0.998 0.6 0.0
23 N 13165.91 0.0000 0.02 0.12 0.77 0.5 0.000 0.5 MAG 530, Type "A" 1.000 0.5 0.0
29 S 13868.32 0.0048 0.02 0.15 5.81 0.4 0.001 0.4 MAG 531, Type "B" 1.000 0.4 0.0
25 N 13423.62 0.0080 0.02 0.15 5.80 0.6 . 0.000 0.6 MAG 531, Type "B" 1.000 0.6 0.0
31 S 14071.34 0.0048 0.02 0.15 5.86 0.5 0.000 0.5 MAG 531, Type "B" 1.000 0.5 0.0
26 N 13644 0.0099 0.02 0.14 5.54 0.6 0.000 0.6 MAG 5631, Type "B" 1.000 0.6 0.0
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INLET CALCULATIONS:
*1 *1 *2

Catch Side Station So Sx D T Q Qb Qt Inlet E Qi Qb

Basin No. (ft/ft) (ft/ft) (ft) (ft) (cfs) (cfs) (cfs) (cfs) (cfs)
33S 14267.63 0.0048 0.02 0.15 5.77 0.4 0.000 0.4 MAG 531, Type "B"  1.000 0.4 0.0
28 N 13848.03 0.0099 0.02 0.14 5.36 0.5 - 0.000 0.5 MAG 531, Type "B"  1.000 0.5 0.0
358 14471.39 0.0048 0.02 0.15 5.87 0.5 0.000 0.5 MAG 531, Type "B"  1.000 0.5 0.0
30N 14021.88 0.0048 0.02 0.15 5.84 0.5 0.000 0.5 MAG 531, Type "B"  1.000 0.5 0.0
37 S 14671.11 0.0048 ©~ 0.02 0.15 5.82 0.5 0.000 0.5 MAG 531, Type "B"  1.000 0.5 0.0
32 N 14203.88 0.0048 0.02 0.15 5.92 0.5 0.000 0.5 MAG 531, Type "B"  1.000 0.5 0.0
39S 14834.62 0.0038 0.02 0.14 5.60 0.4 0.000 0.4 MAG 531, Type"B"  1.000 0.4 0.0
34 N 14373.25 0.0048 0.02 0.15 5.78 0.4 0.000 0.4 MAG 531, Type "B"  1.000 0.4 0.0

Start new sequence at Berneil / La Serena Wash

36 N 14535.51 0.0000 0.02 0.09 0.62 0.5 0.5 MAG 530, Type "A"  1.000 0.5 0.0
41 S 14999.85 0.0038 0.02 0.15 5.62 0.4 0.4 MAG 531, Type "B"  1.000 0.4 0.0
38 N 14731.65 0.0032  -0.02 0.15 6.04 04 0.0 0.4 MAG 531, Type "B"  1.000 0.4 0.0
43 S 15185.77 0.0000 0.02 0.12 0.78 0.5 0.0 0.5 MAG 530, Type "A"  1.000 0.5 0.0
40 N 14873.16 0.0032 0.02 0.15 5.81 0.4 0.0 0.4 MAG 531, Type "B"  1.000 0.4 0.0
46 S 15455.24 0.0055 0.02 0.15 5.92 0.5 0.0 0.5 MAG 531, Type "B"  1.000 0.5 0.0
42 N 15012.11 0.0032 0.02 0.15 577 04 0.0 0.4 MAG 531, Type "B"  1.000 0.4 0.0
47 S 15645.74 0.0054 0.02 0.14 5.56 0.4 0.0 0.4 MAG 531, Type "B"  1.000 0.4 0.0
44 N 15231.14 0.0055 0.02 0.16 6.24 0.6 0.0 0.6 MAG 531, Type "B"  1.000 0.6 0.0
49 S 15804.9 0.0037 0.02 0.14 5.57 0.4 0.0 0.4 MAG 531, Type "B"  1.000 0.4 0.0
45 N 15451.28 0.0055 0.02 0.16 6.25 0.6 0.0 0.6 MAG 531, Type "B"  1.000 0.6 0.0
52 S 16965.47 0.0000 0.02 0.1 0.71 0.5 0.0 0.5 MAG 530, Type "A"  1.000 0.5 0.0
48 N 156672.67 0.0054 0.02 0.16 6.29 0.6 0.0 0.6 MAG 531, Type "B"  1.000 0.6 0.0
54 S 16161.32 0.0037 0.02 0.14 5.53 0.4 0.0 0.4 MAG 531, Type "B"  1.000 0.4 0.0
DIBBLE & ASSOCIATES J:\9801\QP\Final Storm Drain Inlets_EMP.wb3 Page 2 15-Jun-00




INLET CALCULATIONS: @
*1 *1 2
Catch Side Station So Sx D T Q Qb Qt Inlet E Qi Qb
Basin No. (fUft) (f/ft) (ft) (ft) (cfs) (cfs) (cfs) (cfs) (cfs)
50 N 15822.62 0.0037 0.02 0.15 5.79 0.4 0.0 0.4 MAG 531, Type "B" 1.000 0.4 0.0
55 S 16352.65 0.0083 0.02 0.13 5.09 0.4 0.0 0.4 MAG 531, Type "B" 1.000 0.4 0.0
51 N 15964.33 0.0000 0.02 0.11 0.73 0.5 0.0 0.5 MAG 530, Type "A" 1.000 0.5 0.0
57 S 16524.79 0.0000 0.02 0.11 0.74 0.5 0.0 0.5 MAG 530, Type "A" 1.000 0.5 0.0
53 N 16159.12 0.0037 0.02 0.15 5.85 04 0.0 0.4 MAG 531, Type "B" 1.000 0.4 0.0
56 N 16369.03 0.0083 0.02 0.15 5.64 0.5 0.0 0.5 MAG 531, Type "B" 1.000 05 0.0
58 N 16591.65 0.0083 0.02 0.15 5.82 0.6 0.0 0.6 MAG 531, Type "B" 1.000 0.6 0.0
NOTES:

DIBBLE & ASSOCIATES

J:\9801\QP\Final Storm Drain Inlets_ EMP.wb3

Page 3

*1. Depth at curb (D) and total spread (T) are upstream of inlet in normal gutter section (i.e. no depression).
*2. Inlet efficiency based on 20% plugging for curb opening inlets.
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CURB OPENING INLET INTERCEPTION EFFICIENCY (On Grade):

CR. SLOPE DEP, Sw= 0.153 (RELATIVE TO HORIZONTAL) (.153 FOR MAG220 CURB W/ 2" DEPRESSION)
MANNING'S n = 0.016
WIDTH OF DEP. = 1.5 ft.
PLUG FACTOR = 20.00%
@ inlet *1 *2 *3 *4 *5
Catch  Side Station So Sx T Eo Qo Qt Se Lt  --Inlet Length---- E Qi Qb
Basin No. (ft/it) Uiy - (f) (calc) (Hydrol) (fft) (fty . Actual Effect. (cfs) (cfs)
28 10260.3 0.0081 0.020 3.09 0.97 0.587 0.587  0.149 42 5.5 44  1.000 0.6 0.0
1N 10199.67 0.0124  0.020 1.68 1.00 0.522 0.522 0.153 4.5 55 44  0.999 0.5 0.0
4S 10510.32 0.0081 0.020 2.92 0.98 0.563 0.563 0.150 4.1 5.5 4.4 1.000 0.6 0.0
3N 10424.19 0.0000 0.020 1.00 0.000 0.728 0.153 0.0 0 *Sump* 0.0 0.0
6S 10789.7 0.0096  0.020 3.04 0.97 0.629 0.630 0.150 46 55 44  0.997 0.6 0.0
5N 10731.44 0.0096  0.020 3.25 0.97 0.662 0662 0.149 47 5.5 44 0.993 0.7 0.0
88S 11086.91 0.0118  0.020 2.87 0.98 0.671 0.671 0.150 5.0 55 44  0.979 0.7 0.0
7N 11039 0.0000 0.020 1.00 0.000 0.914 0.153 0.0 0 *Sump* 0.0 0.0
10 S 11390.54 0.0118  0.020 3.04 0.97 0.699 0699 0.150 5.1 5.5 44 0.973 0.7 0.0
9N 11330.96 0.0118  0.020 2.78 0.98 0.657 0657 0.151 4.9 55 4.4 0982 0.6 0.0
12 S 11650.18 0.0085  0.020 3.12 0.97 0.604 0604  0.149 43 5.5 4.4 1.000 0.6 0.0
11 N 11525.07 0.0085 0.020 2.48 0.99 0.519 0.519 0.152 4.0 5.5 4.4 1.000 0.5 0.0
14A S 11921.22 0.0000  0.020 1.00 0.000 0.700 0.153 0.0 0 *Sump* 0.0 0.0
13 N 11729.59 0.0085  0.020 2.60 0.99 0.534 0.534 0.151 4.1 5.5 4.4 1.000 0.5 0.0
15 S 12164.33 0.0063  0.020 2.58 0.99 0.458 0458 0.152 35 5.5 4.4 1.000 0.5 0.0
14 N 11914.65 0.0000 0.020 1.00 0.000 0.604 0.153 0.0 0 *Sump* 0.0 0.0
17 S 12369.2 0.0063  0.020 261 0.99 0.462 0462 0.151 35 5.5 44 1.000 0.5 0.0
16 N 12168.49 0.0063  0.020 3.29 0.96 0.542 0.542 0.148 3.8 55 4.4 1.000 0.5 0.0
18 S 12575.23 0.0000 0.020 1.00 0.000 0.573 0.153 0.0 0 *Sump* 0.0 0.0
17A N 12379.33 0.0063  0.020 3.35 0.96 0.551 0.551 0.148 3.8 5.5 44 1.000 0.6 0.0
20 S 12880.16 0.0086  0.020 2.92 0.98 0.578 0.578 0.150 43 5.5 4.4 1.000 0.6 0.0
18A N 12581.37 0.0000 0.020 1.00 0.000 0.638 0.153 0.0 5.5 4.4 *Sump* 0.0 0.0
22 S 13128.22 0.0080 0.020 2.92 0.98 0.559 0.559 0.150 41 5.5 44 1.000 0.6 0.0
19 N 12808.33 0.0086  0.020 215 1.00 0.483 0.483 0.153 3.9 5.5 4.4 1.000 0.5 0.0
24 S 13400.02 0.0080 0.020 3.31 0.96 0.612 0612 0.148 4.3 55 4.4 1.000 0.6 0.0
21 N 13008.06 0.0086  0.020 2.48 0.99 0.522 0.522 0.152 4.1 5.5 44  1.000 0.5 0.0
27 S 13669.41 0.0099  0.020 2.82 0.98 0.607 0.607 0.151 45 5.5 44  0.998 0.6 0.0
23 N 13165.91 0.0000 0.020 1.00 0.000 0.508 0.153 0.0 0 *Sump* 0.0 0.0
29 S 13868.32 0.0048  0.020 3.08 0.97 0.449 0449 0.149 3.2 55 4.4 1.000 0.4 0.0
25 N 13423.62 0.0080  0.020 3.07 0.97 0.578 0.578 0.150 42 5.5 44 1.000 0.6 0.0
31S 14071.34 0.0048  0.020 3.16 0.97 0.457 0457 0.149 33 5.5 4.4 1.000 0.5 0.0
26 N 13644 0.0099 0.020 2.60 0.99 0.576 0.576  0.152 44 5.5 44 1.000 0.6 0.0
33S 14267.63 0.0048  0.020 3.02 0.98 0.442 0.442 0.150 3.2 55 4.4 1.000 0.4 0.0
DIBBLE & ASSOCIATES J:\9801\QP\Final Storm Drain Inlets_EMP.wh3 Page 1

15-Jun-00




CURB OPENING INLET INTERCEPTION EFFICIENCY (On Grade):

CR. SLOPE DEP, Sw= 0.153 (RELATIVE TO HORIZONTAL) (.153 FOR MAG220 CURB W/ 2" DEPRESSION)
MANNING'S n = 0.016
WIDTH OF DEP. = 1.5 ft.
PLUG FACTOR = 20.00%
@ inlet *1 *2 *3 *4 *5
Catch Side Station So Sx T Eo Qo Qt Se Lt  -—-Inlet Length---- E Qi Qb
Basin No. (ft/ft) (fu/ft) (ft) (calc) (Hydrol) (fUft) (ft) Actual  Effect. (cfs) (cfs)
28 N 13848.03 0.0099  0.020 2.26 1.00 0.533 0.533 0.152 4.3 5.5 4.4 1.000 0.5 0.0
35S 14471.39 0.0048 0.020 3.17 0.97 0.459 0.459 0.149 3.3 55 4.4 1.000 0.5 0.0
30N 14021.88 0.0048 0.020 3.13 0.97 0.454 0.454 0.149 3.2 5.5 4.4 1.000 0.5 0.0
37 S 14671.11 0.0048 0.020 3.09 0.97 0.450 0.450 0.149 3.2 5.5 4.4 1.000 0.5 0.0
32N 14203.88 0.0048 0.020 3.32 0.96 0.476 0475 0.148 3.3 5.5 4.4 1.000 0.5 0.0
39S 14834.62 0.0038 0.020 2.71 0.99 0.369 0.368  0.151 2.8 5.5 4.4 1.000 0.4 0.0
34 N 14373.25 0.0048 0.020 3.02 0.98 0.442 0.442  0.150 3.2 5.5 4.4 1.000 0.4 0.0
Start new sequence at Berneil / La Serena Wash
36 N 14535.51 0.0000 0.020 1.00 0.000 0.531 0.153 0.0 0 *Sump* 0.0 0.0
41 S 14999.85 0.0038 0.020 2.75 0.98 0.372 0.372 0.151 2.8 5.5 4.4 1.000 0.4 0.0
38 N 14731.65 0.0032 0.020 3.47 0.96 0.406 0.406 0.147 2.8 5.5 4.4 1.000 0.4 0.0
43 S 15185.77 0.0000 0.020 1.00 0.000 0522 0.153 0.0 0 *Sump* 0.0 0.0
40 N 14873.16 0.0032 0.020 3.08 0.97 0.370 0.370 0.149 2.6 5.5 4.4 1.000 0.4 0.0
46 S 15455.24 0.0055 0.020 3.27 0.97 0.505 0505 0.148 3.6 5.5 4.4 1.000 0.5 0.0
42 N 15012.11 0.0032  0.020 3.01 0.98 0.363 0.363 0.150 26 55 4.4 1.000 0.4 0.0
47 S 15645.74 0.0054 0.020 2.63 0.99 0.429 0429 0.151 3.3 55 4.4 1.000 0.4 0.0
44 N 15231.14 0.0055 0.020 3.79 0.94 0.572 0.572 0.145 3.8 55 4.4 1.000 0.6 0.0
49 S 15804.9 0.0037  0.020 2.66 0.99 0.359 0.359  0.151 27 55 4.4 1.000 04 0.0
45 N 15451.28 0.0055 0.020 3.81 0.94 0.575 0.575 0.145 3.8 5.5 4.4 1.000 0.6 0.0
52 S 15965.47 0.0000 0.020 1.00 0.000 0.451 0.153 0.0 0 *Sump* 0.0 0.0
48 N 156672.67 0.0054  0.020 3.87 0.94 0.578 0.578 0.144 3.8 5.5 4.4 1.000 0.6 0.0
54 S 16161.32 0.0037 0.020 2.58 0.99 0.352 0.352 0.152 27 5.5 4.4 1.000 04 0.0
DIBBLE & ASSOCIATES J:\9801\QP\Final Storm Drain Inlets_EMP.wb3 Page 2

}/3

*Sump*

15-Jun-00




CURB OPENING INLET INTERCEPTION EFFICIENCY (O.n Grade):

CR. SLOPE DEP, Sw=

0.153 (RELATIVE TO HORIZONTAL) (.153 FOR MAG220 CURB W/ 2" DEPRESSION)

%

MANNING'S n = 0.016
WIDTH OF DEP. = 1.5 ft.
PLUG FACTOR = 20.00% :
' @ inlet *2 *3 *5
Catch Side Station So Sx T, Eo Qo Qt Se ---Inlet Length--— E Qi Qb  *Sump*
Basin No. (fUft) (f/ft) (/) (calc) (Hydrol) (ft/ft) Actual  Effect. (cfs) (cfs)
50 N 15822.62 0.0037  0.020 3.04 0.98 0.392 0.392 0.150 2.8 5.5 4.4 1.000 0.4 0.0
55 S 16352.65 0.0083  0.020 1.73:  1.00 0.431 0.431 0.153 3.7 5.5 44 1.000 0.4 0.0
51 N 15964.33 0.0000  0.020 T 1.00 0.000 0477 0.153 0.0 0 *Sump* 0.0 0.0
57 S 16524.79 0.0000 0.020 © 1.00 0.000 0479 0.153 0.0 0 *Sump* 0.0 0.0
53 N 16159.12 0.0037  0.020 3.14 0.97 0.402 0.402 0.149 2.9 5.5 44  1.000 04 0.0
56 N 16369.03 0.0083  0.020 2.77 0.98 0.548 0.548 0.151 41 5.5 44  1.000 0.5 0.0
58 N 16591.65 0.0083  0.020 3.09 0.97 0.592 0592 0.149 43 5.5 44  1.000 0.6 0.0
NOTES:
*1. Qo calculated using equations from HEC-12, Charts 3 and 4 for the assumed T.
*2. Qt calculated from runoff calculations plus carryover flows for comparison to Qo.
*3. Se = Sx+Sw'Eo; Sw' = Sw-Sx
*4. Lt =0.6(Qo"0.42)(S0"0.3)(1/nSe)*0.6; Chart 9.
*5. E = 1-(1-L/Lt)*1.8; Chart 10. '
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CURB OPENING INLET INTERCEPTION EFFICIENCY (Sump Location):
NOTE: *** Considers Weir Inflow Only ***

CR. SLOPE DEP, Sw=

0.153 (RELATIVE TO HORIZONTAL) (.153 FOR MAG220 CURB W/2"DEPRESSION)

MANNING'S n = 0.016
WIDTH OF DEP. = 1.5 ft.
PLUG FACTOR = 20.00%
*1 *2
Catch Side Station Sx ---Inlet Length---- d Qi Qt T
Basin No. (fu/ft) Actual  Effect. (ft) (calc) (Hydrol) (ft)
3N 10424.19 0.020 35 28 0.149 0.728 0.728 0.97
7N 11039 0.020 35. 28 0.173 0.913 0.914 1.13
14 N 11914.65 0.020 35 28 0.132 0.604 0.604 0.86
14A S 11921.22 0.020 3.5 28 0.145 0.700 0.700 0.95
18A N 12581.37 0.020 35 28 0.136 0.638 0.638 0.89
18 S 12575.23 0.020 35 28 0127 0.573 0.573 0.83
23 N 13165.91 0.020 35 28 0117 0.507 0.508 0.77
36N 14535.51 0.020 3.5 2.8 0.095 0.370 0.370 0.62
43 S 15185.77 0.020 35 28 0.119 0.521 0.522 0.78
51 N 15964.33 0.020 35 28 0112 0.477 0.477 0.73
52 S 15965.47 0.020 3.5 28 0.108 0.451 0.451 0.71
57 S 16524.79 0.020 35 28 0.113 0.479 0.479 0.74
NOTES:
*1. Qi =2.3(L+1.8W)d*1.5 calculated for the assumed d.
*2. Qt calculated from the runoff calculations plus carryover flows for comparison to Qi.
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T

1331.54

1334.08

1334.62

0.005022]

590

0.80

167.89

1331.37 1334.00 1334.48 0.004958 5.56 178.12 100.86 0.74

1330.88 1334.00 1334.34 0.002718 4.63 213.70 101.38 0.56

1331.04 1333.37 1333.37 1334.12 0.009817 6.96 142.34 96.71 1.01

1330.40 1332,88 1332.85 1333.62 0.009178 6.90 143.52 93.54 0.98

1330.06 1332.82 1333.39 0.006349 6.05 163.76 98.70 0.83

1330.10 1332.74 1333.24 0.005076 5.69 174.00 97.02 0.75

1329.95 1332.29 1332.24 1333.04 0.008743 6.97 142.11 87.25 0.96

1329.59 1332.43 1332.73 0.002231] . 4.41 224.31 95.32 0.51

1329.19 1332.44 1332.66 0.001364 3.82 259.22 93.10 0.40

1328.80 1332.44 1332.62 0.000909 3.39 291.98 91.82 0.34

r 1326.48 1332.45 1332.58 0.000512 2.83 350.04 91.82 0.26
Reach-10 |3 1326.00 1332.45 1332.56 0.000414 2,66 372.21 90.41 0.23
Reach-1 = 1325.69 1332.45 1332.55 0.000352 2.54 389.18 88.46 0.21
Reach-1 1327.63 133243 1332.54 0.000386 2.66 372.13 87.47 0.23
Reach-1: 1327.48 1332.42 1332.53 0.000390 2.68 369.15 86.85 0.23
Reach-1" 712 1327.38 1332.41 1332.52 0.000379 2.67 370.10 86.23 0.23
Reach:{ 1327.30 1332.39 1332.51 0.000407 275 360.36 85.62 0.24
Reach-1":" 1328.15 1332.29 1332.48 0.000880 3.51 282,16 85.00 0.34
Reach-1"" 1328.69 1332.02 1332.39 0.002670 493 200.96 83.90 0.56
Reach-1 " |1 1328.10 1331.88 1332.32 0.003357 5.30 186.90 82.68 0.62
Reach-1. 7, 1328.20 1331.26 1331.26 1332.09 0.009448 7.31 135.37 81.45 1.00
Reach-1- 1327.90 1329.68 1329.68 1330.52 0.009430 7.35 134.71 80.23 1.00




HEC RAS Plan: lm orted Pla Rlver RIVERl Reach Reachl Contmued

qude # Chl

. 1335.20 1338.15 1338.64|  0.004227 . 86.77 0.70
Reach-1. | . 1335.17 1338.10 1338.53]  0.003459 5.26 88.27 0.64
Reach-1~ |1 990.00]  1335.10 1338.07 1338.44]  0.002843 4.86 92.98 0.58
Reach-1 - 990.00]  1335.03 1338.02 1338.38]  0.002807 4.84 92.95 0.58
Reach-1 |12 990.00]  1334.95 1337.97 1338.32]  0.002739 4.80 93.53 0.57
Reach-1 |11 ‘ 990.00]  1334.88]  1337.92 1338.26]  0.002609 471 94.39 0.56
Reach-1  [1160 = 990.00]  1334.80 1337.88 1338.20]  0.002425 4.59 95.35 0.54

: ‘ 990.00]  1334.56]  1337.84 1338.15]  0.002173 4.42 96.56 0.51
990.00]  1334.65 1337.64 1338.06]  0.003450 5.19 91.46 0.63

990.00]  1334.58 1337.41 1337.94|  0.004574 5.85 83.44 0.72

990.00]  1334.24 1337.43 1337.78]  0.002802 4.79 95.19 0.57

990.00]  1334.39]  1337.37 1337.72]  0.002760 4.76 95.93 0.57

990.00]  1334.36]  1337.28 1337.66]  0.003085 4.92 96.03 0.60

990.00]  1334.28]  1337.19 1337.50]  0.003343 5.07 94.93 0.62

990.00]  1334.21 1337.02 1337.49]  0.004274 5.51 92.34 0.70

990.00]  1334.10 1336.99 1337.38]  0.003208 4.99 95.66 0.61

990.00]  1334.06]  1336.68 1337.24]  0.005671 6.02 90.98 0.79

990.00]  1333.98]  1336.59 1337.11]  0.004909 5.78 90.72 0.74

990.00  1333.46]  1336.54 - 1336.99]  0.003884 5.35 92.49 0.67

990.00]  1333.13 1336.48 1336.00]  0.003577 5.19 93.34 0.64

990.00]  1333.40 1336.35 1336.81]  0.004147 5.45 92.45 0.69

990.00]  1333.56 1336.26 1336.73]  0.004208 5.48 92.53 0.69

990.00]  1333.60 1336.12 1336.63]  0.004807 572 91.95 0.73

900.00]  1333.50] 133598 1336.52|  0.005262 5.89 91.24 0.76

990.00]  1333.46]  1335.86 1336.41]  0.005535 5.94 93.09 0.78

990.00]  1333.23 133542  1335.42]  1336.20]  0.009753 7.10 90.96 1.01

990.00] 133257 1335.33 133597  0.007104 6.42 92.10 0.87

990.00]  1332.63 133507] 1335.01]  133579]  0.008668 6.82 92.19 0.96

990.00]  1332.32 1334.93 133560/  0.007622 6.56 92.02 0.90

990.00]  1331.89 1334.81 1335.44]  0.006823 6.36 91.38 0.86

990.00]  1331.53 1334.71 1335.28]  0.005780 6.05 91.37 0.80

990.00]  1331.59 1334.62 1335.15]  0.005459 5.86 94.70 0.77

990.00]  1331.87|  1334.57 133501  0.004068 5.27 98.49 0.67

Reach-1 990.00]  1330.75]  1334.56 1334.89]  0.002659 4.61 99.55 0.55
Reach-1 - |60C 990.00  1330.30 1334.53]  1333.63]  1334.83|  0.002185 4.39 97.21 0.51
each 990.00|  1331.59 1334.38 1334.75]  0.003061 4.88 95.80 0.59




~ 1339.06 1341.53 1341.90 0.003506 .
Reach-1. /19 762.00 1339.00 1341.34 1341.79 0.005714 5.34 142,72 93.87 0.76
Reach-1"::[19 762.00 1338.92 1341.27 1341.65 0.004619 4.91 155.16 98.80 0.69
Reach-1: 762.00 1338.69 1341.26 1341.53 0.002618 413 184.68 99.26 0.53
Reach-1 . - 762.00 1338.42 1341.22 1341.47 0.002367 4.00 190.72 99.94 0.51
Reach-1::7 [ 1! 762.00 1338.09 1341.20 1341.41] 0.001693 3.62 210.44 100.43 0.44
Reach1 990.00 1337.40 1340.90 1341.30 0.003604 5.06 195,58 99.89 0.64
[Reach-1 '+ 990.00 1337.02 1340.83 1341.22 0.003586 5.06 195.78 99.97 0.64
Redch-1 i 990.00 1336.69 1340.76 1341.15 0.003416 5.02 197.31 98.19 0.62
Reach=1:+ 990.00 1336.93 1340.67 1341.08 0.003587 5.10 194.07 97.86 0.64
Reach-1 990.00 1336.93 1340.63 1340.99 0.002998 4.80 206.17 99.11 0.59
Reach=1". /17 990.00 1336.66 1340.59 1340.92 0.002576 457 216.68 99.99 0.55
Reachl 990.00 1336.42 1340.55 1340.86 0.002368 4.46 222,13 99.99 0.53
Reach-1"" 990.00 1336.35 1340.51 1340.81 0.002292 4.41 224.41 99.99 0.52
Reach-1 990.00 1336.32 1340.47 1340.76 0.002138 4.32 229.12 99.99 0.50
Reach-1." 990.00 1336.69 1340.43 1340.71 0.001993 4.24 233.58 99.77 0.49
Reath-1". 1 990.00 1337.36 1340.34 1340.66 0.002374 4.49 220.43 98.81 0.53
Reach-1"" 990.00 1337.25 1340.07 1340.54 0.004308 5.52 179.26 92.20 0.70
Reach:1’ - 990.00 1337.14 1339.50 1339.50 1340.32 0.009546 7.27 136.17 84.43 1.01
Reach-1- - 990.00 1337.03 1339.42 1340.03 0.006987 6.29 157.50 96.40 0.87
Reach-1 - 990.00 1336.92 1339.35 1339.86 0.005151 5.72 173.16 96.98 0.75
Reach-1. 990.00 1336.24 1339.28 1339.74 0.004404 5.44 181.97 97.45 0.70
Reach-1-" 990.00 1336.10 1339.21 1339.64 0.003996 5.27 187.78 98.02 0.67
Reach-1- . |1 990.00 1335.99 1339.15 1339.55 0.003535 5.07 195.24 98.59 0.63
Reach-1" = 990.00 1335.89 1339.11 1339.47 0.002997 4.82 205.39 98.80 0.59)]
Reach-1" 990.00 1335.79 1339.06 1339.40 0.002748 473 209.37 96.77 0.57
Reach-1. 990.00 1335.75 1339.01 1339.34 0.002497 4,59 215.50 96.59 0.54
Reach-1 "~ 990.00 1335.69 1338.98 1339.28 0.002221 443 223.44 96.62 0.51
Reach-1" 990.00 1335.67 1338.94 1339.23 0.002053 4,31 229.73 97.67 0.50
Reach-1: 990.00 1335.64 1338.91 1339.18 0.001870 416 237.80 99.07 0.47
Reach-1 - 990.00 1335.83 1338.70 1339.10 0.003416 5.03 196.77 97.59 0.62
Reach-1 . 990.00 1335.72 1338.64 1339.03 0.003279 4.99 198.46 96.89 0.61
Reach-1 ./ |’ 990.00 1335.61 1338.56 1338.95 0.003356 5.05 196.06 95.83 0.62
Reach<4. < 990.00 1335.50 1338.50 1338.88 0.003052 4.93 200.77 94.83 0.60
Reach-1. - 990.00 1335.40 1338.46 1338‘81' 0.002741 4.78 207.05 94.40 0.57
Reach-1 ™~ 990.00 1335.32 1338.36 1338.75 0.003140 4.99 198.29 93.87 0.61




HEC- RAS Plan’ Imorted Pla Rlver RlVERl Reach: Reachl Contlnued

| Crit W, S EG.Elev | E | VelChnl | FlowArea | Top Width W&T‘
o f . W W ;}: L dus) F sam o

762.00 1341.87 1344.37 1344.81 0.004423 5.36 142.20 77.79 0. 70

Reach-1 = [2701 72 762.00 1341.78 1344.28 1344.72 0.004379 5.34 142.68 77.91 0.70
Reach-1" " 12681 . 762.00 1341.69 1344.19 1344.63 0.004295 5.31 143.55 78.03 0.69
Reabh-1.~~:‘i‘ 2661 762.00 1341.59 1344.11 1344.54 0.004169 5.26 14491 78.17 0.68
ch-1-5 12641 - 762.00 1341.49 1344.02 1344.45 0.004286 5.29 143.96 78.28 0.69
762.00 1341.39 1343.92 1344.36 0.004469 5.36 142.14 78.32 0.70

762.00 1341.29 1343.82 1344.27 0.004513 5.37 141.80 78.39 0.70

762.00 1341.20 1343.73 1344.18 0.004436 5.35 142.55 78.50 0.70

762.00 1341.10 1343.65 1344.08 0.004325 5.30 143.80 78.72 0.69

762.00 1341.01 1343.56 1344.00 0.004260 5.28 144.31 78.54 0.69

762.00 1340.91 1343.48 1343.91 0.004127 5.23 145.59 78.37 0.68

762.00 1340.82 1343.41 1343.82 0.003966 5.17 147.32 . 78.25 0.66

762.00 1340.72 1343.35 1343.73 0.003701 4.95 153.93 83.28 0.64

762.00 1340.63 1343.28 . 1343.65 0.003552 4.87 156.50 84.49 0.63

762.00 1340.50 1343.21 1343.58 0.003475 4.85 157.18 83.72 0.62

762.00 1340.43 1343.14 1343.51 0.003390 4.84 157.58 82.65 0.62

762.00 1340.36 1343.09 1343.43 0.003194 4.68 162.74 85.69 0.60

762.00 1340.30 1342.98 1343.35 0.003485 4.88 156.16 82.47 0.62

762.00 1340.23 1342.91 1343.28 0.003498 4,90 155.48 81.73 0.63

762.00 1340.17 1342.84 1343.21 0.003553 4.91 155.29 82.45 0.63

762.00 1340.10 1342.77 1343.14 0.003584 4,91 155.10 82.72 0.63

762.00 1340.00 1342.68 1343.07 0.003694 4,95 153.90 82.98 0.64

762.00 1339.98 1342.61 1342.99 0.003705 4.94 154.35 83.87 0.64

762.00 1339.90 1342.57 1342.89 0.003122 453 168.25 91.85 0.59

762.00 1339.84 1342.52 1342.83 0.002974 4.48 169.97 90.85 0.58

762.00 1339.77 1342.40 1342.75 0.003487 4.76 160.06 88.06 0.62

762.00 1339.71 1342.34 1342.68 0.003249 4.66 163.58 88.12 0.60

762.00 1339.64 1342.28 1342.61 0.003146 4,59 166.07 89.36 0.59

762.00 1339.58 1342.22 1342.54 0.003119 4.55 167.34 90.51 0.59

762.00 1339.51 1342.16 1342.47 0.002987 4.47 170.31 91.51 0.58

762.00 1339.46 1342.11 1342.41 0.002859 4,38 173.85 93.28 0.57

762.00 1339.39 1342.00 1342.34 0.003235 4.66 163.45 87.51 0.60

762.00 1339.30 1341.94 1342.27 0.003281 4.60 165.56 91.40 0.60

762.00 1339.26 1341.86 1342.20 0.003448 4.68 162.97 91.20 0.62

762.00 1339.19 1341.77 1342.13 0.003656 4.78 159.51 90.21 0.63

762.00 1339.13 1341.58 1342.02 0.004625 5.29 144.02 83.23 0.71




HEC-RAS Plan: Imported Pla_River: RIVER-1 Reach: Reach-1 (Continued

- Reach ‘Sta | QTotal | MinChEl El VelChnl -| FlowAred | Top Width | Froude #Chl
7 (cfs) . o (# )y . fuit). . s sy W o2l
343.00 1346.22 1347.70 1348.11 0.009263 5.12 67.02 68.4 0.91

343.00 1346.01 1347.54 1347.92 0.008139 4.93 69.61 68.26 0.86

343.00 1345.80 1347.42 1347.75 0.006516 4.58 74.82 69.23 0.78

343.00 1345.60 1347.35 1347.60 0.004520 4.05 84.61 71.76 0.66

343.00 1345.40 1347.30 1347.50 0.003209 3.64 94.16 72.40 0.56

343.00 1345.21 1347.26 1347.43 0.002250 3.25 105.52 73.70 0.48

343.00 1345.02 1347.24 1347.37 0.001572 2.90 118.45 75.16 0.41

343.00 1344.83 1347.23 1347.34 0.001150 2.63 130.60 75.78 0.35

343.00 1344.63 1347.22 1347.31 0.000827 2.37 144 67 76.27 0.30

343.00 1344.46 1347.21 1347.29 0.000634 2.19 156.87 76.51 0.27

343.00 1344.36 1347.20 1347.27 0.000543 2.09 164.48 76.82 0.25

343.00 1344.26 1347.19 1347.26 0.000514 2.05 166.97 76.84 0.25

343.00 1344.16 1347.19 1347.25 0.000439 1.94 176.59 77.59 0.23

762.00 1344.06 1346.69 1347.11 0.004186 5.20 146.62 76.12 0.66

762.00 1343.97 1346.68 1346.99 0.002564 4.49 169.67 78.84 0.54

762.00 1343.88 1346.48 1346.90 0.003872 517 147.30 76.97 0.66

762.00 1343.78 1346.29 . 1346.78 0.004766 5.65 134.79 71.80 0.73

762.00 1343.69 1346.19 1346.69 0.004792 5.66 134.70 71.94 0.73

762.00 1343.60 1346.10 1346.59 0.004809 5.63 135.29 73.23 0.73

762.00 1343.50 1346.02 1346.49 0.004562 5.51 138.20 74.27 0.71

762.00 1343.39 1345.93 1346.39 0.004383 5.44 140.18 74.49 0.70

762.00 1343.30 1345.83 1346.30 0.004486 5.49 138.76 73.86 0.71

762.00 1343.20 1345.72 1346.21 0.004747 5.63 135.39 72.44 0.73

762.00 1343.10 1345.61 1346.11 0.004922 5.70 133.62 71.96 0.74

762.00 1343.00 1345.50 1346.01 0.005107 5.75 132.60 72.52 0.75

762.00 1342.90 1345.40 1345.91 0.005096 5.70 133.65 73.97 0.75

762.00 1342.80 1345.31 1345.80 0.005016 5.63 135.37 75.32 0.74

762.00 1342.73 1345.21 134569 0.004900 5.56 136.95 76.40 0.73

762.00 1342.60 1345.12 1345.59 0.004841 5.53 137.80 76.91 0.73

762.00 1342.50 1345.03 1345.49 0.004744 547 139.42 78.07 0.72
Reach-1. - |2 762.00 1342.43 1344.93 1345.40 0.004678 5.45 139.89 77.91 0.72
Reach-1°:" 762.00 1342.34 1344.84 1345.30 0.004591 5.44 140.15 77.03 0.71
Reach-1 .- 762.00 1342.25 1344.75 1345.21 0.004720 547 139.22 77.49 0.72
Reach-1-7 7|27 762.00 1342.15 1344.63 1345.11 0.004957 5.57 136.80 77.05 0.74
Reach-1- = 762.00 1342.06 1344.54 1345.01 0.004770 5.50 138.60 77.28 0.72
Reach-1 " © 762.00 1341.97 1344.45 1344.91 0.004614 5.44 140.06 77.50 0.71




L M|
1352.39 1353.90 1354.28 0.008302

343.00 1352.20 1353.72 1354.10 0.008648

343.00 1352.04 1353.55 1353.93 0.008548 68.98 69.27 0.88
343.00 1351.86 1353.37 1353.76 0.008732 68.64 69.50 0.89
343.00 1351.69 1353.20 1353.58 0.008641 68.97 69.94 0.88
343.00 1351.50 1353.03 1353.41 0.008236 70.11 70.35 0.86
343.00 1351.35 1352.87 1353.24 0.008217 69.76 69.19 0.86
343.00 1351.18 1352.71 1353.08 0.007867 70.65 69.08 0.85
343.00 1351.01 1352.54 1352.91 0.008055 70.13 69.03 0.86
343.00 1350.86 1352.38 1352.75 0.008073 70.17 69.24 0.86
343.00 1350.70 1352.22 1352.59 0.008124 70.27 69.81 0.86
343.00 1350.54 1352.06 1352.43 0.007972 70.86 70.37 0.85
343.00 1350.38 1351.91 1352.27 0.007878 71.30 70.85 0.85
343.00 1350.22 1351.75 1352.11 0.007956 71.13 70.92 0.85
343.00 1350.06 1351.59 1351.95 0.007831 71.54 71.07 0.84
343.00 1349.90 1351.42 1351.79 0.008096 70.54 70.33 0.86
343.00 1349.74 1351.26 1351.63 0.008034 70.71 70.41 0.85
343.00 1349.58 1351.10 1351.47 0.008059 70.88 71.02 0.85
343.00 1349.42 1350.94 1351.30 0.008140 71.03 71.95 0.86
343.00 1349.26 1350.78 1351.14 0.007899 71.79 72.214 0.84
343.00 1349.10 1350.62 1350.98 0.008310 70.93 72.88 0.86
343.00 1348.90 1350.46 1350.81 0.008039 71.74 73.05 0.85
343.00 1348.79 1350.30 1350.65 0.008023 72.12 73.98 0.85
343.00 1348.60 1350.13 1350.48 0.008041 72.41 74.89 0.85
343.00 1348.47 1349.98 1350.32 0.007813 73.16 75.24 0.84
343.00 1348.30 1349.82 1350.16 0.007966 73.09 76.19 0.84
343.00 1348.10 1349.67 1350.00 0.007564 74.11 75.79 0.82
343.00 1347.99 1349.49 1349.84 0.008118 72.41 75.42 0.85
343.00 1347.79 1349.27 1349.66 0.009418 68.67 73.92 0.91
343.00 1347.59 1349.06 1349.01 1349.47 0.010003 66.71 71.91 0.94
343.00 1347.39 1348.86 1349.27 0.009850 66.75 71.17 0.94
343.00 1347.19 1348.67 1349.07 0.009593 67.31 71.27 0.92
343.00 1347.00 1348.47 1348.88 0.009731 66.67 70.14 0.93
343.00 1346.80 1348.27 1348.68 0.009676 66.57 69.63 0.93
343.00 1346.60 1348.08 1348.49 0.009571 66.68 69.33 0.92
343.00 1346.41 1347.88 1348.30 0.009536 66.65 68.97 0.92




; ft ) /s .

1357.97 1359.64 1359.99 0.006257 4.75 84.58 71.80 0.77

1357.80 1359.50 1350.85 0.006414 4.80 83.83 71.45 0.78

1357.70 1359.36 1350.72 0.006762 4.83 83.17 73.00 0.80

1357.58 1359.24 1359.58 0.006191 463 86.83 76.21 0.76

1357.45 1359.12 1359.45 0.006224 4.60 87.33 77.71 0.77

1357.30 1359.01 1359.32 0.005745 4.49 89.57 78.01 0.74

1357.19 1358.87 1359.20 0.006218 4.60 87.33 77.82 0.77

. 1357.07 1358.75 1359.08 0.006007 457 87.96 77.12 0.75

Reach-1 402.00 1356.94 1358.62 1358.95 0.006226 4.63 86.76 76.58 0.77
Reach-1: 402.00 1356.80 1358.48 1358.82 0.006347 4.67 86.05 76.06 0.77
Reach-1:¢ 402.00 1356.69 1358.35 1358.70 0.006452 4.7 85.34 75.31 0.78
Reach-1: | 402.00 1356.57 1358.23 1358.57 0.006381 4.70 85.54 75.11 0.78
‘Reach-1" ! 402.00 1356.44 1358.10 1358.44 0.006154 4.64 86.60 75.35 0.76
Reach:1, 402.00 1356.32 1357.91 1358.29 0.007657 497 80.90 74.92 0.84
Reach-1. " |+ 402.00 1356.16 1357.74 1358.14 0.008015 5.06 79.45 74.19 0.86
Reach=1" |45 402.00 1355.99 1357.57 1357.97 0.007976 5.07 79.30 73.47 0.86
Reach-1"% 402.00 1355.82 1357.43 1357.81 0.007436 4.98 80.75 72.95 0.83
Reach-1 7 |4 402.00 1355.65 1357.30 1357.66 0.006439 477 84.31 72.98 0.78
Reach-1' "/ [4 402.00 1355.47 1356.94 1356.94 1357.45 0.011333 5.71 70.45 71.13 1.01
Reach-1 - 343.00 1355.30 1356.83 1357.16 0.006789 4.59 74.79 71.37 0.79
Reach-1- i 4483 343.00 1355.10 1356.73 1357.02 0.005639 4.33 79.24 71.68 0.73
Reach:1:." |4 343.00 1354.96 1356.46 1356.85 0.008542 5.02 68.36 67.64 0.88
Reach-1" - |44 343.00 1354.79 1356.29 1356.68 0.008462 5.00 68.65 67.87 0.88
Reach-1 - |44: 343.00 1354.62 1356.12 1356.51 0.008566 5.01 68.47 68.03 0.88
Reach-1" 343.00 1354.40 1355.94 1356.33 0.008579 5.01 68.51 68.16 0.88
Reach:1" "¢ 343.00 1354.27 1355.78 1356.16 0.008390 4.96 69.08 68.51 0.87
Reach=1" 343.00 1354.10 1355.60 1355.99 0.008697 5.01 68.47 68.91 0.89
Reach-1." " 343.00 1353.93 1355.43 1355.82 0.008673 4.98 68.91 69.87 0.88
Reach-1..-|43: 343.00 1353.76 1355.25 1355.64 0.009175 5.03 68.14 70.91 0.90
Reach1 . 343.00 1353.59 1355.08 1355.45 0.008338 4.87 70.47 71.84 0.87
Reach-1 343.00 1353.41 1354.93 1355.28 0.007880 4.77 71.94 72.49 0.84
Reach-1"- " 343.00 1353.23 1354.76 1355.12 0.007669 4.78 71.73 70.45 0.84
Reach-1. 343.00 1353.09 1354.62 1354.97 0.007406 4,75 72.18 69.69 0.82
Reach-1 = '|4223 343.00 1352.90 1354.43 1354.80 0.008017 4.89 70.17 68.97 0.85
Reach-1. . - |4203 343.00 1352.70 1354.24 1354.63 0.008638 5.01 68.40 68.28 0.88
Reach-1 - 418'3’:' 343.00 1352.55 1354.06 1354.46 0.008642 5.04 68.04 67.42 0.88




a River: Rl

Rg—:ach}:(R

each-1 Qotyingd,

Crit W,

B

{

| TopWwidth |
ge s

Froude # Chl |

402.00 1363.52 1365.11 1365.51 0.008081 5.09 73.43 0.87

402.00 1363.39 1364.97 1365.35 0.007597 4.97 80.92 74.56 0.84

402.00 1363.20 1364.77 1365.18 0.008377 5.15 78.09 73.35 0.88

Reachz1 018! 402.00 1363.00 1364.61 1365.01 0.008025 5.09 78.94 72.88 0.86
Reach-1 | 402.00 1362.87 1364.44 1364.85 0.008056 5.13 78.33 71.66 0.87
Reach-1/ 402.00 1362.69 1364.26 1364.68 0.008422 5.22 77.03 71.05 0.88
eac 402.00 1362.50 1364.08 1364.51 0.008571 5.26 76.49 70.66 0.89
402.00 1362.34 1363.91 1364.34 0.008639 5.25 76.53 71.28 0.89

402.00 1362.17 1363.74 1364.16 0.008278 517 77.82 71.99 0.88

402.00 1362.00 1363.57 1363.99 0.008526 5.21 77.15 72.05 0.89

402.00 1361.82 1363.40 1363.82 0.008578 5.18 77.63 73.65 0.89

402.00 1361.65 1363.25 1363.63 0.007618 4.95 81.18 75.36 0.84

402.00 1361.48 1363.12 1363.48 0.007065 4.82 83.43 76.24 0.81

402.00 1361.31 1363.00 1363.33 0.006014 4.61 87.25 75.27 0.75

402.00 1361.16 1362.90 1363.21 0.005259 4.45 90.44 74.13 0.71

402.00 1361.01 1362.82 1363.10 0.004487 4.23 94.98 74.08 0.66

402.00 1360.86 1362.53 1362.94 0.007605 5.14 78.23 68.34 0.85

402.00 1360.71 1362.38 1362.79 0.007553 5.14 78.25 68.03 0.84

402.00 1360.55 1362.24 1362.64 0.006968 5.04 79.82 67.25 0.81

Reach-1 402.00 1360.40 1362.07 1362.49 0.007534 5.18 77.54 66.26 0.84
Reach-1: 402.00 1360.25 1361.92 1362.34 0.007563 5.21 77.14 65.67 0.85
oh’ 402.00 1360.09 1361.76 1362.19 0.007713 5.26 76.45 65.04 0.85
402.00 1350.94 1361.61 1362.03 0.007582 5.23 76.88 65.17 0.85

402.00 1359.79 1361.46 1361.88 0.007587 5.22 76.97 65.41 0.85

402.00 1359.63 1361.30 1361.72 0.007471 5.20 77.30 65.36 0.84

402.00 1359.48 1361.15 1361.58 0.007462 5.20 77.29 65.26 0.84

402.00 1359.32 1361.02 1361.42 0.006955 5.06 79.48 66.43 0.81

402.00 1359.17 1360.76 1360.70 1361.24 0.009546 5.56 72.25 66.41 0.94

402.00 1359.01 1360.64 1361.02 0.007330 4.99 80.61 71.01 0.82

402.00 1358.85 1360.51 1360.87 0.006677 4.84 83.03 71.47 0.79

402.00 1358.71 1360.39 1360.73 0.006260 4.72 85.12 72.73 0.77

402.00 1358.60 1360.27 1360.60 0.006164 4.66 86.23 74.65 0.76

402.00 1358.49 1360.15 1360.48 0.005817 4.55 88.41 76.24 0.74

402.00 1358.30 1360.05 1360.36 0.005451 448 89.75 75.26 0.72

402.00 1358.21 1359.90 1360.24 0.006017 4.66 86.32 73.45 0.76

402.00 1358.10 1350.76 1360.11 0.006389 477 84,26 72.34 0.78




HEC RAS Plan: lmorted,PIa Rlver\RIVERl Reach Reachkl Contmuedq_

. Reach River | Froude#ChI

each-1. ) 1371.48 1373.01 1373.44 0.009372 ] ]

Reach-1 |630° < 402.00 1371.29 1372.81 1373.25 0.009653 5.33 75.49 75.14 0.94
'Reach-1 ~ [6285 = 402.00 1371.10 1372.62 1373.06 0.009628 5.34 75.28 74.36 0.94
Reach-1. (6265 402.00 1370.91 1372.43 1372.87 0.009547 5.32 75.61 74.72 0.93
Reach-1: 6245 1 402.00 1370.72 1372.24 1372.68 0.009519 5.30 75.78 74.98 0.93
Reach-1. [6225 402.00 1370.53 1372.05 1372.48 0.009461 5.29 76.02 75.26 0.93
Reach-1; {6206 402.00 1370.34 1371.87 1372.29 0.009094 5.22 77.05 75.56 0.91
Reach:l & : 402.00 1370.14 1371.71 1372.11 0.008144 5.04 79.81 75.94 0.87
Reach:1. 402.00 1369.95 1371.41 1371.41 1371.90 0.011222 557 72.11 75.05 1.00
Reach:1: 402.00 1369.72 1371.18 1371.18|  1371.67 0.011392 5.60 71.75 74.90 1.01
Reach-1- | 402.00 1369.48 1370.94 1370.94| 137143 0.011379 5.63 71.46 74.06 1.01
Reach-1 402.00 1369.24 1370.72 1370.70 1371.19 0.010701 5.53 72.73 73.94 0.98
Reach=1. 402.00 1369.00 1370.48|  1370.48 1370.97 0.011374 5.65 71.09 73.03 1.01
Reach-1. . 402.00 1368.77 1370.24 1370.24 1370.73 0.011312 5.67 70.89 72.16 1.01
Reach-1 . : 402.00 1368.54 1370.00 1370.00 1370.51 0.011302 5.70 70.53 71.19 1.01
Reach-1:". |t 402.00 1368.30 1369.77 1369.77 1370.28 0.011306 5.72 70.31 70.54 1.01
Reach-1 402.00 1368.06 1369.53 1369.53 1370.04 0.011204 5.70 70.47 70.48 1.01
Reach-1. 402.00 1367.83 1369.30 1369.30 1369.80 0.011278 5.72 70.33 70.53 1.01
Reach-1 402.00 1367.59 1369.06 1369.06|  1369.57 0.011308 5.71 70.39 70.76 1.01
Reach-1: - 402.00 1367.35 1368.83 1368.83 1369.33 0.011250 5.70 70.58 71.05 1.01
Reach-1 402.00 1367.10 1368.58|  1368.58 1369.08 0.011366 5.68 70.81 72.20 1.01
Reach-1 - 402.00 1366.87 1368.36 1368.34 1368.84 0.010513 553 72.65 72.55 0.97
Reach-1 402.00 1366.63 1368.19 1368.62 0.008874 5.23 76.80 73.41 0.90
Reach-1.. - 402.00 1366.39 1368.09 1368.43 0.006142 4.67 86.15 73.87 0.76
Reach-1-. . 402.00 1366.16 1367.70 1367.70 1368.21 0.011160 5.75 69.96 69.05 1,01
Reach-1" 402.00 1365.93 1367.47 1367.47 1367.98 0.011165 5.76 69.76 68.60 1.01
Reach-1 * 402.00 1365.70 1367.24 1367.24 1367.76 0.011115 5.79 69.43 67.48 1.01
Reach-1- * 402.00 1365.47 1367.00 1367.00 1367.52 0.011139 5.80 69.28 67.20 1.01
Reach-1 402.00 1365.23 1366.76]  1366.76 1367.28 0.011201 5.82 69.05 66.92 1.01
Reach-1’ 402.00 1364.99 1366.52 1366.52 1367.04 0.011098 5,75 69.89 68.50 1.00
Reach-1 402.00 1364.76 1366.29 1366.28|  1366.79 0.010785 5.67 70.95 69.74 0.99
Reach-1' 402.00 1364.52 1366.05 1366.05|  1366.57 0.011291 5.78 69.52 68.55 1.01
Reach-1. - |5 402.00 1364.27 1365.81 1365.81 1366.33 0.011095 5.79 69.39 67.31 1.01
Reach-1:7" 402.00 1364.00 1365.60 1366.04 0.008726 5.32 75.51 68.95 0.90
Reach-1 402.00 1363.90 1365.43 1365.86 0.008548 5.25 76.54 70.46 0.89
Reach-1~ 402.00 1363.69 1365.27 1365.68 0.008147 5.13 78.33 72.19 0.87




HEC—RAS Plan Imported Pla River: RIVER1 Reach Reach1

Reach River Sta | QTotal Top Width | Froude #Chl

. ‘ o lcfs) . L () ‘ - L e
402.00 1378.90 1380.36 1380.36 1380.84 0.011517 5.56 76.91 1.01

402.00 1378.50 1379.97 1379.97 1380.46 0.011493 5.58 76.11 1.01

402.00 1378.10 1379.57 1379.57 1380.05 0.011392 5.56 76.55 1.01

Reach-1 402.00 1377.70 1379.17 1379.17 1379.65 0.011478 5.56 76.95 1.01
each-1 402.00 1377.30 1378.79 1378.79 1379.28 0.011405 5.56 76.31 1.01

Reach-1 402.00 1377.00 1378.47 1378.47 1378.96 0.011437 5.60 75.26 1.01
Reach-1 402.00 1376.73 1378.21 1378.19 1378.68 0.010683 5.49 75.20 0.98
Reach-1 = 402.00 1376.50 1378.04 1378.46 0.009004 5.19 75.83 0.91
Reach-1 402.00 1376.30 1377.88 1378.28 0.008223 5.04 76.51 0.87
Reach-1 | 402.00 1376.10 1377.73 1378.11 0.007834 4.96 76.63 0.85
Reach-1 402.00 1375.99 1377.57 1377.95 0.007928 4.98 76.44 0.86
Reach-1 402.00 1375.80 1377.41 1377.79 0.007664 4.94 76.28 0.84
Reach-1 402.00 1375.66 1377.23 1377.63 0.008131 5.06 74.87 0.87
Reach-1. it 402.00 1375.50 1377.07 1377.47 0.008310 5.08 75.60 0.87
Reach-1 | 402.00 1375.30 1376.91 1377.30 0.008044 5.01 76.13 0.86
Reach-1 | 402.00 1375.17 1376.76 1377.14 0.007771 4,95 76.46 0.85
Reach:1 402.00 1375.00 1376.60 1376.98 0.007787 4,95 76.73 0.85
Reach-1 [t 402.00 1374.80 1376.46 1376.82 0.007126 4.80 77.46 0.81
Reach:1 402.00 1374.69 1376.28 1376.67 0.007601 4.96 74.70 0.84
Reach-1 402.00 1374.50 1376.10 1376.50 0.007923 5.06 73.40 0.86
Reach:1 402.00 1374.36 1375.94 1376.35 0.008009 5.09 73.02 0.86
Reach-1 402.00 1374.20 1375.79 1376.18 0.007914 5.04 74.05 0.86
Reach:1 402.00 1374.04 1375.64 1376.02 0.007446 4,93 75.00 0.83
Reach-1 402.00 1373.87 1375.47 1375.86 0.007573 5.02 72.40 0.84
Reach:l |/ 1 402.00 1373.70 1375.28 1375.70 0.008464 5.22 71.27 0.89
Reach-1. . [¢ 402.00 1373.54 1375.11 1375.53 0.008319 5.18 71.78 0.88
402.00 1373.39 1374.95 1375.36 0.008371 5.18 72.12 0.88

402.00 1373.20 1374.74 1375.18 0.009362 5.35 72.26 0.93

402.00 1373.00 1374.54 1374.99 0.009667 5.42 71.64 0.94

402.00 1372.82 1374.33 1374.29 1374.80 0.009997 5.49 71.18 0.95

402.00 1372.60 1374.16 1374.59 0.009267 5.30 73.43 0.92

402.00 1372.40 1373.98 1374.40 0.008900 5.20 74.79 0.90

402.00 1372.24 1373.77 1374.22 0.009553 5.36 73.22 0.93

402.00 1372.04 1373.57 1373.52 1374.02 0.009758 5.40 73.15 0.94

402.00 1371.85 1373.38 1373.82 0.009660 5.34 74.60 0.94

402.00 1371.66 1373.20 1373.63 0.009378 5.27 75.51 0.92
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Cherokee Wash Proposed Conditi
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CHEROKEE WASH at 56th STREET T T
Prepared 25 May 2000 { 1 I
DIFFERENCES
EXISTING CONDITIONS PROPOSED CONDITIONS PROPOSED - EXISTING
300cfs | 300cfs | 300cfs

Reach River Sta |Q Total  |Min Ch El [W.S. Elev{Vel Chnl |Froude # XS Reach River Sta {Q Total {Min Ch El [W.S. Elev {Vel Chnl [Froude # XS Min. Chnt {W.S. Elev. Vel.[Froude #

(cfs) () (ft) (t's) (cfs) () () (ft/s) (ft) (ft) (ft's)
near 56th Street 1575 300 1346.56] 1348.86 3.4 0.62 near 56th St. 1575 300; 1346.56| 1348.85 3.4 0.62 0.00 -0.01 0.0 0.0
near 56th Street 1525 300] 1346.26] 1348.59 3.1 0.62 near 56th St. 1525 300 1346.26] 1348.59 3.1 0.62 0.00 0.00 0.0 0.0
near 56th Street 1475 300] 1346.15] 1348.27 1.9 0.45 near 56th St. 1475 300 1346.15] 1348.27 1.9 0.46 0.00 0.00 0.0 0.0
near 56th Street 1425 300] 1345.82| 1347.91 2.1 0.83 near 56th St. 1425 300} 1345.82] 1347.89 2.2 0.56 0.00 -0.02 0.1 0.0
near 56th Street 1389 300] 1345.55] 1347.58 24 0.56 near 56th St. 1389 300] 1345.55] 1347.13 4.8 0.85 0.00 -0.45 24 0.3
near 56th Street 1348 300] 134523} 1346.78 4.3 0.89 near 56th St. 1348 300 1344.84| 1346.37 52 0.87 -0.39 -0.41 0.9 -0.1
near 56th Strest 1325 300] 1345.13] 1346.82 14 0.28 near 56th St. 1325 225] 1344.4| 1346.31 3.3 0.44 -0.73 -0.51 1.9 0.2
near 56th Street 1289 300] 1344.1| 1346.81 0.9 0.14 near 56th St. 1288|Culvert #1 225
near 56th Street 1251 300] 1343.89] 1346.57 35 0.55 near 56th St. 1251 225| 1343.88/ 1346.13 2.9 0.36 -0.01 -0.44 -0.6 -0.2
near 56th Street 1223 300] 1343.58| 1346.39 37 0.51 near 56th St. 1223 225] 1343.87| 1346.01 3.1 0.44 0.29 -0.38 -0.6 -0.1
near 56th Street 1189 300] 1343.81] 1345.97 4.8 0.74 near 56th St. 1189 225| 1343.81] 1345.57 4.7 0.76 0.00 -0.40 -0.1 0.0
near 56th Street 1151 300] 1342.86] 1345.89 3.1 0.41 near 56th St. 1151 225| 1342.86] 1345.48 3 0.42 i 0.00 0.41 -0.1 0.0
near 56th Street 1100 300| 1342.31] 134483 7.2 1 near 56th St. 1100 225{ 1342.31] 1344.48 6.8 1 . 0.00 -0.35 -04 0.0
near 56th Street 1050 300] 1341.4] 1344.73 43 0.52 near 56th St. 1050 225| 13414 1344.25 4.1 0.52 0.00 -0.48 0.2 0.0
near 56th Street 1000 300| 1340.87| 13446 35 0.41 near 56th St. 1000] ~ 225] 1340.87] 1344.11 33 0.4 0.00 -0.49 -0.2 0.0

ypdream .
Conclusion: Thejchannel capacity is 300 cfs._For that flow rate, the water surface is the same, or lower, after the proposed improvements.
/U"[The flow velocity and Froude Number compare favorably. The proposed improvements are acceptable for the 300 cfs channel capacity flow rate.
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-May-00 Doubletree Ranch Road - Off-site Inlet Calculations Page 1

10-Year CULVERT DESIGN DATA RECORD

ghway: Doubletree Ranch Roau? County: Maricopa
pcation: Town of Paradise Valle Project: 9801- Doubletree Ranch Road
_ Calculated
Peak Q Culvert Box/ Barrel/ [_InvertElev. | Bamel TW | Allowable | HW HW/D
Subarea 10yr  No. Diam./ Arch Material Entrance Length Inlet Outlet Slope Depth HW HW/D Controlling
-Reach (cfs)  bbl Height Unit Width (ft) (ft) (ft) (%) (ft) (ft) (ft) HW
ID; L, 7 t 1. . ) ! ey e+ h Ly 2,bo. Both art fors Y,
(et o Stoie Plug /V?o/\b(} which Shows o Ww of |13 8006, By C,amqudm)TL\tJ sheet has B I35 53’;& i w;é!amafi
let #3 (HEC1 ID CP211) 257 2 48 in. RCP headwall 186 1376.72 137055 3.32% 7.51 138346 1.69 1382.60 1.47 IC
ain Inlet Trunk Line Sheet
a. 79+56.93 Sheet C1
let #4 (HEC1 ID HC155) 135 1 60 in. RCP headwali 146 1347.32 1347.28 0.27% 5 1355.50 1.64/1353.119 147 TW
ain Inlet 52nd St. South Lo thaa allevatle = K
lta. 23+81.77 Sheet C24 ¢
let #5 (Sub R4) 56 1 42 in. RCP headwall 33.2 1350.45 1346.65 11.45% 54 1355.80 1.53C1353.89 0.98 IC
B75 L f il s
2L AR 852 = O
ta, 26+48 Sheet C32 loss Fian Gllowas/2 = 0
1 \ ] N < Q .
pr Inlet #8, please refer to the StormPlus Analysis. 47 7’1\“‘- tnd of Fs SeeTion,
otes: 1. An asterisk (*) next to the HW/D column means that the HW/D exceeds 1.5. 2. These pipes not modeled in StormPlus, culvert hydraulics used to check headwater depth.

ConvcLulieas ! T hese dalets wo uld act Fe [n%ﬁ/cq’o—f Hhe  design Flov. fq'lLQ/ L' h
o HW EBlevation of 28 Theq ~H\( q//ova{éje,

9801\QP\MPCULV.wb3
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EXAMPLE: "

GIVEN: RETICULINE GRATE -
N L= 3 FT
V=8 FT/S
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. I
CPY 3 SO %

I TR
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O I ¥

02 03 04 05 06 O7 08 09 1O
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LENGTH OF GRATE L (FT) Rf

CHART 7. G’ra;ebinlet rontal fl{gw iq)t/erc;ptiﬂn :fficiemﬁ:\y. lash-outr v loc;
Tl mAG 535 Tyr F cafch basin Nos & P-[-k=F grate, TR gplash-ouer wlocity
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Quick2.out

STREET FLOW CALCULATIONS TO COMPLEMENT CATCH BASIN SIZING CALCULATIONS

’ Vel

Inlet #2 (HEC-1 Subbasin Partial 210) o= /1 ;jii “ éf',_jﬁl
CB60 Sheet C20 S

Sta. 28+20.44 ‘yP’mSh_UVQ/‘

'

Flow depth and velocity from the Quick2 program. e h3¢rhl
At each inlet, the road crown will be reshaped to a flat or inverted crown

section. These calculations are for a flat crown section, with flow =0 K

contained by the curb.
NORMAL DEPTH
RECTANGULAR CHANNEL
INPUT VARIABLES

L Side Slope (H:V) 0.0:1 R Side Slope (H:V) 0.0:1

Bottom Width (ft) 53.0 Manning's n 0.0160 |__
Discharge (cfs) 20 Depth (ft) 0.12 | __
Slope (ft/ft) 0.0180

OUTPUT VARIABLES

Area {(sq ft) 6.5 _
Velocity (ft/s) 3.1 Hyd Radius (ft) 0.1 ) __
Top Width (ft) 53.0 Froude # 1.5

1

1

E

Wet Perimeter (ft) 53.2 |
]

1

]

]

]

]

Flow Type SUPERCRITICAL
_____________________________________________________ ‘
Begin Calculations <Enter> o
Print <F5> New Shape <F9> |
<- Back Tab <F2> Main Menu <F7> |

Page 1




Quick2.out

STREET FLOW CALCULATIONS TO COMPLEMENT CATCH BASIN SIZING CALCULATIONS

Inlet #6 (Subbasin R3) Vo= 416 = 4. £ Splast-ouvtr
CB72 Sheet C31 N S 7 y

N G
Sta. 33+50.42 va/oc/:/ oK

Flow depth and velocity from the Quick2 program.

At each inlet, the road crown will be reshaped to a flat or inverted crown
section. These calculations are for a flat crown section, with flow
contained by the curb.

NORMAL DEPTH
RECTANGULAR CHANNEL
INPUT VARIABLES

L Side Slope (H:V) 0.0:1 R Side Slope (H:V) 0.0:1

Bottom Width (ft) 31.0 Manning's n 0.0160 | ___
Discharge (cfs) 52 Depth (ft) 0.36 |__
Slope (ft/ft) 0.0100

OUTPUT VARIABLES

Area (sq ft) 11. Wet Perimeter (ft) 31.7 |__
Top Width (ft) 31. Froude # 1.4 '

]

:

1

2 :

Velocity (ft/s) 4.7 Hyd Radius (ft) 0.4 |
0 d

Flow Type SUPERCRITICAL

Enter Bottom Width and Press <Enter>

<- Back Tab <F2> Main Menu <F7>

Page 1



D’BBLE & ASSOC’ATES CALC (-6 DATE 36 /M 25 2000 JOB 9€0)

Sice 1962 CONSULTING ENGINEERS CHKD DATE SHT OF

TITLE

Inlet #>  fosign
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>9 Q,'767)1" )5
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Try " pipei P g 1> +o.021(258) He i F
‘ rq3e)* L >

B @ catel besin js 138396 + 117 = 138513 This is o063t Selo

{

-+ ko jru“l"Q elovation, So chen 42,2, 6 of FCOoMC )}}M( seullc Man wel all on

. o . e 1, A < . ¢
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A
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SEE_SHEET CS57
FOR PROFILE

|7}
L e - " wof—t |. | 1 .
. é 2 ’ a, ‘Ta AS\M"IL 5/0031 . r
g =4 | T : b33 4592
§ x ;3 i SM’H— S}O":A . 4 q’ /)
i SR g¢.51~ 8178 E \ |
- RELOCATE WATERLINE 5 = 1° 7l e sl !
. PER MAG STD DET 37 » A : < I
= = pold /ﬁ, g F
= - : CUT/MATCH LINE P - ! BY OTHERS
iy = Strear Slope ! 2
I I\ __PAVEMENT
: o, AT NG
o PAVEMENT ﬁ/ & v

AN

)
RELOCATE WATERLINE _ /
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L)\('les r‘f@z

Stoce Heain Dodign

Nanual  Sfote. Dy s wy'th (W’:jf) of LAay = € freeds.

LENGTH
,A“:*vy ot Phatafy . ‘
DESIGN OF SPUN CONCRETE O 2 50 75 100 125 150 175
.}lNECTOR PIPES FLOWING FULL
Talet HX JF6 99 o
Y, -
H _o.5 L~
= 2 /
r—0.6 Q 3 /"(
0.7 Q= _a\[2 g H ///
O X
LO.B l.2+—ﬁI:2 4
0.9 / P
Q-:L.o\ £ | {
3 F\ \6\
| \\\ .
‘. -1.5 \\\\ / |
n \\ / //
I Eoz.o AN 1
- EXAMPLE - N\ 4 /W.
= H=1.0, Q=20,I3125 y /
@ [ mnR - —
4 :3_‘0 *v=0=5fps .
] = 3.5 3v2= 12 A\ // '
e S \ :
4% . E'L'"o 29 30 \\ . / /'/
E H =1.0-.12=.88 N = ;
* E Use D =30° N . L L
d —5.0 §\ >
+—-6 o] \ﬁ"—— 1T 1 1 _
- p—— —— 1w._.7{¥
—7.0 60 V
— 8.0 70 |
9.0 80 L~ | A
0.0 % pd 0 ~
100 /' /
- /
B t f
Catch_ [Free water surface /% 5‘. ,//
Basin H Hyd. grade line L~ /3/ |
_ - \eStorm Drain —tr —
ength L \J | /3/
- *Since City of Phoenix Inlets have higher //‘
' entrance losses than allowed for in this /
chart the availahle head is adjusted as
shown.
0 25 50 75 100 125 150 175 200
K} | ' )




Doubletree Ranch Road - Inlets for Off-Site Flows
Required Length of Slotted Drain for Total Interception

Q10 on both JHalf Street "Road Slope | Road Width | Manning's | Cross Slope | Total Interception]| Reduction | Total Inlet Length
1.D. street sides Q10/2 K So FL to FL n Sx Length, Lt Factor each side (Leff.)
Inlet #7a (Sub R2A) 15 75 0.6 0.007 32 0.016 0.02 39.5 0.80 49.3
CB68 & CB69 Sheet C29
Sta. 41+27.36
Inlet #7b (Sub R1 + R2B) 12 6 0.6 0.004 47 0.016 0.02 30.4 0.80 38.0
CB66 & CB67 SheetC29
Sta. 41+87.50
Inlet #10a (Sub R7A) 19 95 0.6 0.011 32 0.016 0.02 49.9 0.80 624
CB82 & CB83 Sheet C37
Sta. 22+96
Inlet #10b (Sub R7B) 14 7 0.6 0.004 40 0.016 0.02 324 0.80 40.5
CB80 & CB81 Sheet C37
Sta. 23+55.18

Lt = K x Q42 x $3 x (1/nSx)®

Equation 3.4, Drainage Design Manual for Maricopa County, Volume I, Hydraulics

Note: These streets appear to have a standard 2% cross slope for the crown, but were not surveyed. FL = flowline.

Dibble & Associates J:\9801\QP\9801Slotted Drain.wb3 06-Jun-00




Dibble & Associates CALC FB DATE  31May2000 JOB 9801
Consulting Engineers CHKD DATE SHT 1 of

CONNECTOR PIPE HYDRAULIC ANALYSIS

Determine the difference in hydraulic grade line between the main trunkline in Doubletree Ranch Road and a few of the
connector pipes. The calculation method will be from the City of Phoenix "Storm Drain Design Manual, Storm Drains with
Paving of Major Streets”, page 31 (see copy on next sheet).

Inlet # 11 (see offsite Catch Basin Location Map)
CB 29A Sheet C11

La Serena Wash Inlet

Sta. 38 + 86.91

HEC1 ID 240S

Q10= 42 cfs. This is split into twin 24" RCP's, thus each pipe will take 21 cfs.
The tailwater on the pipe is the hydraulic grade line in the Doubletree Ranch Road trunkline. Per StormPlus results at
Sta. 38+91.96 (upstream side of connector pipes), HGL = 1341.42

Reading from the City of Phoenix chart for pipe length 32.69 + 8.36 = 41.05 feet, the difference in HGL is 1.05 feet.
Thus the HGL at upstream end is 1341.42 + 1.05 = 1342.47. (This is about at the upstream invert elevation.)
Compared to the allowable (top of headwall) elevation of 1345.0, this size of pipe is sufficient.

Other checks: Check the pipe full capacity of 24" RCP: This is a broken-back pipe, the average pipe slope is
1342.50 - 1336.06 / 41.05 = 0.1569 f/ft. Q capacity = 226S*0.5 Q capacity = 89.5 cfs in each barrel.

CONCLUSION: The twin 24" RCP's should be adequate for the Q10 flow of 42 cfs draining into the DTRR main trunkline.

Inlet # 12 (see offsite Catch Basin Location Map)
CB 29B Sheet C11

Berneil Wash Residual Flow Inlet

Sta. 38 + 66.45

Sub R11

Q10= 31 cfs. This is split into twin 24" RCP's, thus each pipe will take 15.5 cfs.
The tailwater on the pipe is the hydraulic grade line in the Doubletree Ranch Road trunkline. Per StormPlus results at
Sta. 38+66.45 (upstream side of connector pipes), HGL = 1341.07

Reading from the City of Phoenix chart for pipe length 15.87 + 13.02 = 28.89 feet, the difference in HGL is 0.55 feet.
Thus the HGL at upstream end is 1341.07 + .55 = 1341.62. (This is below the upstream invert elevation.)
Compared to the allowable (top of headwall) elevation of 1346.3, this size of pipe is sufficient.

Other checks: Check the pipe fult capacity of 24" RCP: This is a broken-back pipe, the average pipe slope is
1342.35 - 1338.95 / 28.89 = 0.1177 ft/ft. Q capacity = 2265*0.5 Q capacity = 77.5 cfs in each barrel.

CONCLUSION: The twin 24" RCP's should be adequate for the Q10 flow of 31 cfs draining into the DTRR main trunkline.

N
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Street Drainage

The interception capacity of a grate catch basin on grade 1s equal to the efficiency of the
grate multiplied by the total gutter flow:

Q,=EQ = Q[RE,+R (1-E )] (3.16)

Sumps: The efficiency of catch basins in passing debris is critical in sump locations
because all runoff which enters the sump must be passed through the catch basin. Total
or partial clogging of catch basins in these locations can result in hazardous ponding
conditions. Grate catch basins alone are not recommended for use in sump locations
because of the tendencies of grates to become clogged. Combination catch basins or
curb-opening catch basins are recommended for use in these locations.

A grate catch basin in a sump location operates as a weir to depths dependent on the bar
configuration and size of the grate and as an orifice at greater depths. Grates of larger
dimension and grates with more open area, i.e., (with less space occupied by lateral and
longitudinal bars), will operate as weirs to greater depths than smaller grates or grates
with less open area. )

The capacity of grate catch basins operating as weirs is:

Q;,=C,Pd'? (3.17)

where C, = 3.0.

The capacity of a grate catch basin operating as an orifice is:

0, = C,A(2gd)"* (3.18)

where C, = 0.67.

Use of Equation 3.18 requires the clear opening area of the grate. Tests of three grates
for the Federal Highway Administration showed that for flat bar grates, such as
P-1-7/8—4 and P-1-1/8 grates, the clear opening is equal to the total area of the grate
less the area occupied by longitudinal and lateral bars.

Figure 3.29 (page 3-47) is a plot of Equations 3.17 and 3.18 for various grate sizes. The
effects of grate size on the depth at which a grate operates as an orifice is apparent from
the chart. Transition from weir to orifice flow results in interception capacity less than
that computed by either the weir or the orifice equation. This capacity can be
approximated by drawing in a curve between the lines representing the perimeter and
net area of the grate to be used.

January 28. 1996 3.23



Table 3.2

Street Drainage

Reduction Factors to Apply to Catch Basins

Condition Inlet Type Reduction Factor
Sump Curb Opening 0.80
Sump Grated 0.50
Sump Combination 0.65
Continuous Grade Curb Opening 0.80
Continuous Grade Longitudinal Bar Grate 0.75
Longitudinal Bar Grate 0.60

with recessed transverse
bars

(¢)]

Continuous Grade Combination Apply factors separately to
grate and curb opening
Shallow Sheet Flow Slotted Drains 0.80

(1) See Section 3.3.4.3, Combination Catch Basins
(2) Slotted drains are most effective for shallow sheet flow conditions. With greater depths

and flows, a different type of inlet should be used.

3.3.4 Catch Basin Design Procedures

Figures 3.9 to 3.19 (pages 3-27 to 3-37) are capacity curves for standard catch basins.
When designing a nonstandard catch basin, use the equations and procedures outlined
herein. The approval of the governing municipality should be obtained before designing
a nonstandard catch basin. The procedures and equations in this section are adapted from
the Federal Highway Administration Hydraulic Engineering Circular No. 12 (HEC-12),
Drainage of Highway Pavements (USDOT, FHWA, 1984). Refer to Section 3.1 for

definitions of coefficients used in the following equations.

3.3.4.1 Curb Opening Catch Basins:

On-Grade: The length of curb opening catch basin required for total interception of
gutter flow on a pavement section with a straight cross slope is expressed as:

LT = 0.6Q 0.4250.3( 1 )0.6

nS

x

! (3-4) '

Figure 3.20 (page 3-38) is a nomograph for the solution of Equation 3.4.
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36A&B.out

STREET FLOW CALCULATIONS TO COMPLEMENT CATCH BASIN SIZING CALCULATIONS

Inlet Offsite Flow Vt) - 31 (/i'_ﬁrf_ _{: 4,7 _f,/i’ J}f]"ﬂ?g*’yVOI/Qf'
CB36A & 36B Sheet Cl2 3 S .
Sta. 32+77.47 43.72' LT and Sta. 32+44.32 45.69'LT [/(L/o(,ﬁ7 = QK.

Flow depth and velocity from the Quick2 program.

At each inlet, the road crown will be reshaped to a flat or inverted crown
section. These calculations are for a flat crown section, with flow
contained by the curb.

NORMAL DEPTH
RECTANGULAR CHANNEL
INPUT VARIABLES

L Side Slope (H:V) 0.0:1 R Side Slope {H:V) 0.0:1

Bottom Width (ft) 32.0 Manning's n 0.0160 | ___
Discharge (cfs) 14 Depth (ft) 0.13 | __
Slope (ft/ft) 0.0209 :

OUTPUT VARIABLES

Area (sq ft) Wet Perimeter (ft) 32.3 |__
Top Width (ft) 3 Froude # 1.7

1

:

1

4.1 '

Velocity (ft/s) 3.4 Hyd Radius (ft) 0.1 1

2.0 '

Flow Type SUPERCRITICAL |

[}

Begin Calculations <Enter> o
Print <F5> New Shape <F9> |
<- Back Tab <F2> Main Menu <F7> |




52A&B.out

STREET FLOW CALCULATIONS TO COMPLEMENT CATCH BASIN SIZING CALCULATIONS

Inlet Offsite Flow ()
_CB52A & 52B _Sheet Cl15

.3 g A 2 4 H
Ver 58 2 £ 970

Sta. 18+16.28, 31.30' LT and Sta. 18+48.11, 36.37' LT

Flow depth and velocity from the Quick2 program.

At each inlet, the road crown will be reshaped to a flat or inverted
section. These calculations are for a flat crown section, with flow

contained by the curb.

NORMAL DEPTH
RECTANGULAR CHANNEL

INPUT VARIABLES

L Side Slope (H:V) 0.0:1 R Side Slope (H:V) 0.0:1 |_
Bottom Width (ft) 32.0 Manning's n 0.0160
Discharge (cfs) 15 Depth (ft) 0.12
Slope (ft/ft) 0.0273 __
e e e e e e e m e —
1 [
, OUTPUT VARIABLES i
1] )
i .
! Area (sq ft) 3.9 Wet Perimeter (ft) 32.2 |__
! Velocity (ft/s) 3.8 Hyd Radius (ft) 0.1}
! Top Width (ft) 32.0 Froude # 1.9 1
! Flow Type SUPERCRITICAL | ___
| e e o e e o s et e e e e o e — ]
| |
! Begin Calculations <Enter> b
! Print <F5> New Shape <F9> |
! <—- Back Tab <F2> Main Menu <F7> | _
B e el e +

Page 1

‘Sp/z@l, - oute
volo d")’y = 0K

crown




52C&D.out

STREET FLOW CALCULATIONS TO COMPLEMENT CATCH BASIN SIZING CALCULATIONS

Inlet Offsite Flow V, = 3¢ b2 478 Shsh ~ovtr
CB52C & 52D Sheet C15 -3 Lo Jocsy = 0K
Sta. 16+14.43 56.67' LT and Sta. 18+45.82 61.68'LT L/ TOCIy =

Flow depth and velocity from the Quick2 program.

At each inlet, the road crown will be reshaped to a flat or inverted crown
section. These calculations are for a flat crown section, with flow
contained by the curb.

NORMAL DEPTH
RECTANGULAR CHANNEL
INPUT VARIABLES

L Side Slope (H:V) 0.0:1 R Side Slope (H:V) 0.0:1

Bottom Width (£ft) 32.0 Manning's n 0.0160 | ___
Discharge (cfs) 15 Depth (ft) 0.12 §__
Slope (ft/ft) 0.0264

OUTPUT VARIABLES

Area (sq ft) Wet Perimeter (ft) 32.2 |__
Top Width (ft) 3 Froude # 1.9 |

Flow Type SUPERCRITICAL

4.0 i
Velocity (ft/s) 3.8 Hyd Radius (ft) 0.1}
2.0 i

Begin Calculations <Enter> Vo
Print <F5> New Shape <F9> |
<- Back Tab <F2> Main Menu <E7> |

Page 1




Storm Plus Modeling Assumptions

> PARALLEL PIPE REACHES:

Parallel pipe reaches cannot be modeled in Storm Plus. These reaches were modeled by
assuming each pipe carries half of the flow. The flow was reduced by half in the model, and
conveyed by only one pipe. This accurately models the friction losses through the parallel pipe
reach.

Double-barrel box culverts can be, and were, modeled accurately in Storm Plus.

> BENDS AND ANGLE POINTS:
Bends 15° or less in magnitude can be modeled accurately as angle points in Storm Plus.

Bends greater than 15° in magnitude must occur over a reach of length greater than 0' in Storm
Plus. Wherever a bend greater than 15° occurs in the system, a short reach of approximately 5'
was added, and the bend was forced to occur over that length.

For this reason, the stations in the model for the reaches immediately upstream and downstream
from a bend greater than 15° will differ slightly (by about 2.5") from the true stations on the
plans.

> BEGINNING TAILWATER ELEVATIONS (TWE):

The beginning TWE for the Doubletree Ranch Road (DTRR) model was provided by FCDMC.
The instruction was to start at the 10-yr water surface elevation (WSE) in Indian Bend Wash, or
the crown of the proposed outfall box culvert, whichever was higher. The 10-yr WSE in Indian
Bend Wash is 1326.8', as provided by FCDMC. The soffit of the proposed outfall box culvert is
1329.31". The beginning TWE for the DTRR model, therefore, is 1329.31".

Once this was established, the DTRR model was run, and HGL elevations were read from the
output at locations where the other models join the DTRR system. A list of the beginning
TWE’s for each model follows.

Location File Name Start HGL
DTRR (dt_10.dat): 132931
Tatum (dtttm_10.dat): 1378.84’
527 St. North (dt52n_10.dat): 1349.07'
5274 St. South (dt52s_10.dat): 1349.07'
56" St. (dt56s_10.dat): 1334.22'



STORM DRAIN ANALYSIS PLUS

T/h'@:}- *5
Rutler Drive (Drc;;g Tnbt
Ste 49 15468  CBb3
SL\QQ-!- C371 HEC) 20 2608 (Yis= 58 cic

Original version by Los Angeles County Public Works
Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989

Version
Serial Number

May 31, 2000 15:28:37
Input file : butldrop.dat

output file: butldrop.out

T"\{S et o the Sdorm Dra s 5%4;@,“
1S ﬁa\a'yz&«l with  Storm Plus,

INPUT FILE LISTING
al/ ¢ /Q e i s

/
F401Q2: /40(4f £C>C7o 7‘0
+ feh comsTrecehon drtwines
T1 Butler Drive- Drop Inlet- Sta 49+54.68 | BY: DIBBLE & ASSOCIATES ma Ten SESR e o
T2 DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 I FILENAME: butldrop.DAT
T3 STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JOB NO: 9801

sSo 0.00 356.17 2 361.97
R 35.62 357.20 2 .013
R 38.12 357.20 2 .013 1
R 45.14 359.45 2 .013
R 46.14 359.77 2 .013 90.
R 53.81 362.24 2 .013
WE 4
SH 4
1 SP
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE 1
0 CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL ZR  INV  Y(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) ¥Y(8) Y(9) ¥(10)
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP
cD 1 4 2.00
CcD 2 4 2.50
CcD 3 4 4.50
cD 4 3 0 .00 4.00 3.00 .00 .00 .00

cove LU 1o HE ¢
; o 1ng o' : '/’CL IDG._S }‘n b4’
L _Fth hodeulic radg Dea l'LstﬂEL Ca , >
1S rwor7q 'i’kamgéz" ,f;a/oWJo:TfUM°wff"‘£ (1366.0-(362 89) =

(864, Sheet C27)

206,

( H6L= 1367, 9>,
3660 L )
-fd«e —devv.

3, Ths design

i

is above ¥h 3[omc{

. Fhorofue = begrn Bl

s a cfecpf’qé}e,

a ’]/L\CL L\7;,!’rau(f¢, &foga& liee af -,VL( mwTramex o B 53

5 wiface ezlﬁufaf{v4 0{:
Cons ‘}‘fut-'}fﬁ—ef 'f’D Lo NTa )y




1 PAGE 1
WATER SURFACE PROFILE LISTING

Butler Drive- Drop Inlet- Sta 49+54.68 | BY: DIBBLE & ASSOCIATES

DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 | FILENAME: butldrop.leT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JoB NoO:
0 STATION  INVERT DEPTH W.s. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ 2L NO AVBPR

ELEV ~OF FLOW  ELEV HEAD GRD.EL. ELEV  DEPTH DIA  ID NO. PIER

0 L/ELEM S0 SF AVE HF NORM DEPTH ZR
*t************'k***-k*****‘k*******'k*****************i********t*******************************'l'i'************************i*****t*******
0 .00 356.17 5.80  361.97 58.0 11.82 2.17  364.14 .00 2.38 2.50 .00 .00 O .00
0  35.62  .02892 .02000 .71 1.74 .00
0  35.62 357.20 5.48  362.68 58.0 11.82 2.17  364.85 .00 2.38 2.50 .00 .00 0 .00
0 2.50 .00000 (5 b% .02000 .05 .00 .00
0 38.12 357.20-7 5.64 \_362.84 58.0 11.82 2.17  365.01 .00 2.38 2.50 .00 .00 0 .00
0 1.66  .32051 .02000 .03 .85 .00
0  39.78 357.73 5.14  362.87 58.0 11.82 2.17  365.04 .00 2.38 2.50 .00 .00 O .00
OHYDRAULIC JUMP .00
0  39.78 357.73 1.34  359.08 58.0 21.58 7.24  366.31 .00 2.38 2.50 .00 .00 0 .00
0 1.35  .32051 .06065 .08 .85 .00
0 41.13  358.17 1.37  359.54 58.0  20.98 6.84  366.38 .00 2.38 2.50 .00 .00 O .00
0 2.14  .32051 .05500 .12 .85 .00
0  43.27 358.85 1.43  360.28 58.0 20.01 6.22  366.50 .00 2.38 2.50 .00 .00 0 .00
0 1.87  .32051 .04860 .09 .85 .00
0  45.14 359.45 1.49  360.94 58.0 19.08 5.66  366.59 .00 2.38 2.50 .00 .00 0 .00
0 1.00  .31998 .04402 .04 .85 .00
0 46.14 359.77 1.52  361.29 58.0 18.55 5.35  366.64 .00 2.38 2.50 .00 .00 O .00
0 .13 .32203 .04223 .01 .85 .00
0  46.27 359.81 1.53  361.34 58.0  18.48 5.31  366.64 .00 2.38 2.50 .00 .00 0O .00
0 1.48  .32203 .03964 .06 .85 .00
0 47.75  360.29 1.59  361.88 58.0 17.62 4.82 366.70 .00 2.38 2.50 .00 .00 0 .00
0 1.29  .32203 .03516 .05 .85 .00




1 PAGE 2 E%//v
WATER SURFACE PROFILE LISTING §1

Butler Drive- Drop Inlet- Sta 45+54.68 | BY: DIBBLE & ASSOCIATES

DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 | FILENAME: butldrop.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | JoB NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV  OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
0 L/ELEM S0 SF AVE HF NORM DEPTH ZR
********************1\'*-k‘k**********t************************************************************************************************
0 49.05 360.71 1.66 362.36 58.0 16.80 4.38 366.75 .00 2.38 2.50 .00 .00 0 .00
0 1.12 .32203 .03126 .04 .85 .00
0 50.17 361.07 1.73 362.80 58.0 16.02 3.99 366.78 .00 2.38 2.50 .00 .00 0 .00
0 .97 .32203 .02787 .03 .85 .00
0 51.14 361.38 1.81 363.19 58.0 15.27 3.62 366.81 .00 2.38 2.50 .00 .00 0 .00
0 .82 .32203 .02494 .02 .85 .00
0 51.96 361.64 1.89 363.54 58.0 14.56 3.29 366.83 .00 2.38 2.50 .00 .00 0 .00
0 .69 .32203 .02242 .02 .85 .00
0 52.65 361.87 1.98 363.85 58.0 13.88 2.99 366.85 .00 2.38 2.50 .00 .00 0 .00
0 .55 .32203 .02030 .01 .85 .00
0 53.21 362.05 2.09 364.13 58.0 13.24 2.72 366.86 .00 2.38 2.50 .00 .00 0 .00
0 .41 .32203 .01860 .01 .85 .00
0 53.62 362.18 2.21 364.39 58.0 12.62 2.48 366.86 .00 2.38 2.50 .00 .00 0 .00
0 .19 .32203 .01760 .00 .85 .00
0 53.81 362.24 2.38 364.62 58.0 12.03 2.25 366.87 .00 2.38 2.50 .00 .00 0 .00
0 WALL ENTRANCE .00
0 53.81 362.24 5.18 367.42 58.0 4.94 .38 367.80 .00 2.27 4.00 3.00 .00 ] .00
1 ity ——
CB63—"

( Ta o+ 7:'3)




1
0
OHEADING LINE NO
0
OHEADING LINE NO
0
OHEADING LINE NO
0

o o+

ELEMENT NO 1

0 ELEMENT NO 2

0 ELEMENT NO 3

0 ELEMENT NO 4

0 ELEMENT NO 5

0 ELEMENT NO 6

0 ELEMENT NO 7

0 ELEMENT NO 8

1

2

3

Is

Is

1s

Is

Is

1s

IS

IS

Is

Is

A

WATER SURFACE PROFILE - TITLE CARD LISTING

Butler Drive- Drop Inlet- Sta 49+54.68

| BY: DIBBLE & ASSOCIATES

DOUBLETREE RANCH ROAD DRAINAGE FCD NO. 97-32 | FILENAME: butldrop.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE

WATER SURFACE PROFILE - ELEMENT CARD LISTING

SYSTEM OUTLET *
U/S DATA STATION
.00
REACH *
U/S DATA STATICON
35.62
REACH *
U/S DATA STATION
38.12
REACH *
U/S DATA STATION
45.14
REACH *
U/S DATA STATION
46.14
REACH *
U/S DATA STATION
53.81
WALL ENTRANCE
U/S DATA STATION
53.81
SYSTEM HEADWORKS
U/S DATA STATION
53.81

NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS

*

INVERT
356.17
*
INVERT
357.20
*
INVERT
357.20
*
INVERT
359.45
*
INVERT
359.77
*
INVERT
362.24

INVERT
362.24

INVERT
362.24

*

SECT
2
*
SECT N
2 .013
*
SECT N
2 .013
*
SECT N
2 .013
*
SECT N
2 .013
*
SECT N
2 .013
*
SECT FP
4 .500
*
SECT
4

NOW BEGINNING

| JOB NO: 9801

W S ELEV
361.97

W S ELEV
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

RADIUS
.00

ANGLE
.00

ANGLE
.00

ANGLE
.00

ANGLE
90.00

ANGLE
.00

PAGE NO

PAGE NO

.00

.00

.00

ANG PT

.00

.00

** WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC

MAN H

MAN H

MAN H

MAN H

MAN H
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1 PAGE 1
WATER SURFACE PROFILE LISTING

DOUBLE TREE RANCH ROAD - STORM DRAIN DESIGN I BY: DIBBLE & ASSOCIATES

TOWN OF PARADISE VALLEY, MARICOPA COUNTY, AZ | PILENAME: DT_10.DAT

STORM DRAIN DESIGN - HYDRAULIC GRADE LINE | g0B NO: 9801
0 STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ 2L NO AVBPR

ELEV  OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

0 L/ELEM 50 _ . SF AVE HP NORM DEPTH ZR
*t*ii****ﬁ*****t*************'k******i*t*i****’*t**t?** :.*\.*\**'k************************t*ti**********#t********t*ﬁ*i****i*t**i*********
0 1000.00 324.31 ~5.00 7 329,31 - "843.0 1.39 330.70 .00 4.20 5.00 20.90 .02 1 .92
0 215.00 .00242 e NG .00349 .75 4.65 .00
0 1215.00 324.83 5.28 330.11 943.0 9.46 1.39 331.50 .00 4.0 $.00 20.90 ,02 1 .92
0 665.84 .00228 .00297  1.98 4.48 .00
0 18B0.84 326.35 5.74 332.09 943.0 9.46 1.3 333,48 .00 4.10 5.00 20.90 .02 1 .92
OJUNCT STR  .00400 _ .00283 .01 00
0 1885.84 326.37 5.99 332.36 8980 95.01 1.26, 333.62 .00 3,97 5.00 20.90 ,02 1 .92
0 68B8.44  ,00362 .00270" 1.86 3.66 .00
0 2574.28 328.86 5.36 334.22 898.0 9.01 1.26 . 335.48 .00 3.97 5.00 20.%0 .02 1 .92
OJUNCT STR  .00450 .003%6 .08 00 .
0 2594.28 328.95 5.19 334.14 656.0 10.96 1.87 336.00 .00 4.53 §.00 12.70 .05 1 .75
0 42.72  ,00538 .00522 .22 4.13 .00
0 2637.00 329.18 5.18 334.36 656,0 10,96 1.87 336.23 .00 4.53 5.00 12.70 .05 1 .75
0 626.36 ,00550 .00522 3,27 4.09 .00 _
0 3263.36 332.63 5.00 337.63 656.0  10.96 1.87 339.49 .00 4.53 5.00 12.70 .05 1 .75
0 10.02  .00550 .00335 .03 4.09 .00
0 3273.38 332.¢68 4.99 337.67 656.0 10,89 1.84 - 335.52 .00 4.53 5.08 22.70 .05 1 .75
OBEYDRAULIC JUMP . .00
0 3273.38 332.68 4.08 336.78 656.0 13.30 2.75 3359.52 .00 4.53 5.00 22,70 .05 1 .15
¢ 241.21 .00550 .00551 1.33 4.09 .00
0 3514.59 334,01 4,09 338,10 656.0 13,30 = 2.7% 340.85 .00 4.53 §.00 12,70 .05 1 .75
0 211.32  .00550 .00546 1.15 4.09 .00
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Doubletree Ranch Road Channel at Indian Bend Wash 5
Worksheet for Trapezoidal Channel / ?

. Project Description

Worksheet DTRRD Trap. Chanl Sta. 9+25 +- @ culvert outh
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For : Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.001800 fi/ft

Left Side Slope 0.17 V:H

Right Side Slope 0.17 V:H

Bottorn Width 25.00 ft

Discharge 943.00 cfs

Results

Depth 4.36 ft

Flow Area 2229 ft2

Wetted Perimeter 78.01 ft

Top Width 77.28 ft

Critical Depth 281 ft

Critical Slope 0.010516 fuft

Velocity 4.23 fi/s

Velocity Head 0.28 ft

Specific Energy 4.64 ft

. Froude Number 0.44
Flow Type Subcritical

Project Engineer: Lute Obaidi
c:\haestadfmw\double tree ranch road.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
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Cross Section
Cross Section for Trapezoidal Channel

‘ Project Description

Worksheet DTRRD Trap. Chanl Sta. 9+25 +- @ culvert outh
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For ' Channel Depth

Section Data
Mannings Coefficient 0.030

Slope 0.001800 i/t
Depth 4.36 ft
Left Side Slope 017 V:H
Right Side Slope 0.17 V:H
Bottom Width 25.00 ft
Discharge 943.00 cfs
e hwd

71

~———25.00 ft————]
Vi1 B
H:1

NTS

Project Engineer: Lute Obaidi
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