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SECTION 1: INTRODUCTION

1.1 Purpose of Report

The following report provides technical documentation of the hydrology and hydraulic analyses-
performed in the design of the channel and culvert improvements for the portion of the Pima Road Three
Basins (PR3B) Project referred to as the Tract 21 Channel. The purpose of the Tract 21 drainage
improvements is to provide a channel for collection and conveyance of stormwater runoff along the
Arizona Department of Transportation’s Loop 101L Pima Freeway Section 9A, from the future Union

Hills Drive overpass to the Pima/Princess Interchange.

1.2 Project Location
Figure 1.1 is a vicinity map showing the project location with respect to the surrounding area.
The project is generally located in northeast Scottsdale and is split between Section 36, Township 4
North, Range 4 East, and Section 31 Township 4 North, Range 5 East. As stated previously, the channel
improvements will be constructed along the northerly side of the ADOT Loop 101L Pima Freeway
3\Section 9A, from the future Union Hills Drive overpass to the Pima/Princess Interchange. A culvert is

/\ also designed to extend southeasterly under the Pima/Princess roadway where it will discharge to another

channel that will parallel ADOT Loop 101L Pima Freeway Section 9B, conveying the runoff to an

, ﬂ@{culveﬂatell Road. The channel from Pima/Princess to Bell Road is not part of this contract
and will be designed by others. It is the intent of the City of Scottsdale, however, to construct both legs
of this overall system at the same time, ultimately providing a positive conveyance system all the way to

the USBR Basin No. 4 at WestWorld of Scottsdale.

1.3 Previous Studies

During the course of the PR3B Project, there have been several design reports and memorandums
addressing various proposed design scenarios for the conveyance of the Tract 21 drainage. The latest of
those is a design memorandum dated 7 April 1998 by Pentacore entitled; Pima Road Three Basins

Project Tract 21 Drainage Design Memorandum. In that memorandum, two options for directing

collected runoff in the Tract 21 channel were analyzed and presented. The recommended option, refined

and finalized, is presented in this report and on the construction drawings.
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The basis for the watershed hydrology including mapping, methodology and modeling
parameters, is presented in the Watershed Hydrology and Concept Design Report, November 1997
[Stantec, 1997], by Stantec Consulting, Inc., which is herein referred to as the WH&CD Report. Two
other reports by Stantec Consulting, Inc. entitled; Desert Greenbelt Pima Road Three Basins Project,
Ultimate Condition Design Hydrology Report, March 1999, herein referred to as the Ultimate Hydrology
Report, [Stantec-Ultimate, 1999] and Desert Greenbelt Pima Road Three Basins Project, Interim
Condition Design Hydrology Report, March 1999, herein referred to as the Interim Hydrology Report
[Stantec-Interim, 1999] document the design hydrology for the other improvements of the PR3B project

and are included as references to give the reader an overview of the watershed hydrology on a whole.

14 Project Design Assumptions
The drainage design presented in this report reflects the following assumptions and constraints

regarding the condition of the watershed and proposed PR3B facilities:

1. The new PMF dike proposed for construction along the new Union Hills Drive alighment is
considered in-place and all runoff north and easterly of that dike is assumed to be conveyed
southwesterly to the Pima Freeway East Basin as indicated in the Ultimate Hydrology Report,
[Ultimate Report, 1999].

2. It is assumed that the channel segment from Pima/Princess to Bell Road will be constructed
concurrently with this project. No provisions for an interim condition without this other leg of
the drainage system are made.

3. This design assumes that an agreement exists between the City of Scottsdale and US Bureau of
Reclamation that allows for the re-direction of runoff from the area drained by the Tract 21
Channel out of USBR Basin No. 3 (TPC Desert Course) and into USBR Basin No. 4
(WestWorld). :

4. As agreed to by the City of Scottsdale, retention requirements will be enforced over the area
tributary to the Tract 21 Channel as required to maintain the post-development peak discharges at
pre-development magnitudes. Accordingly, the design considers existing conditions for the
watershed area tributary to the channel.

1.5 Project Mapping

Topographic base mapping with 1-foot contour intervals and compiled at a scale of
1-inch = 100-feet is used for the hydrology analysis was obtained from the City of Scottsdale. The
mapping is based on 1993 photography. Other planimetric data showing existing property boundaries,

streets, and right-of-way were also obtained from Scottsdale.
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SECTION 2: HYDROLOGY

2.1 General

Hydrology modeling is accomplished using the U.S. Army Corps of Engineer’s (USACOE)
HEC-1 Flood Hydrograph Package computer model, September 1990 version 4.0.1E, as implemented by
Dodson and Associates, Inc. the 100-year, 6-hour, 100-year, 24-hour, and 50-year, 24-hour storms are
modeled for this watershed. All storms are temporally distributed using the HEC-1 hypothetical option.
Point precipitation values are obtained from the NOAA Atlas II with point rainfall depth-duration-
frequency data developed using the PREFRE program. Depth-area reduction factors for the 6- and 24-
hour storms are accomplished automatically through HEC-1 via the PH record and the area coded in the
BA record for each subbasin. Rainfall losses are estimated by use of NRCS (SCS) curve number
estimations with an allowance for impervious by weighting of the CN values. Subbasin rainfall/runoff
characteristics are approximated by use of the kinematic wave methodology and channel routes are

accomplished using the Muskingum-Cunge method.

2.2 Modeling Parameters

The watershed area tributary to the Tract 21 Channel is essentially Subbasins SCN6A and S54 of
the WH&CD Report [Stantec, 1997]. As shown on Plate 1, the watershed area for this study is delineated
into five subbasins (T21A through T21E) with five points of concentration (CPA through CPE) are

identified along the proposed channel for estimating design discharges.

A rainfall loss CN value of 74 was established by the WH&CD Report for the Tract 21
watershed. Inspection of SCS soils maps for that area indicate the site to be predominantly on soils
classified by the NRCS as HSG Type B, and the vegetative cover for the area is estimated to be “poor.”
The City of Scottsdale’s Design Standards Manual prescribes a CN value of 77 for these conditions,
therefore this higher value is used to model the rainfall losses. Slight curve number adjustments are also
made for Subbasins T21D and T21E to account for the impervious portion of the ADOT Pima Freeway
9A improvements that are projected to discharge to the channel at Pima/Princess. The documentation of

those adjustments is provided in the HEC-1 input code as comment records.

For each of the subbasins, the basin area plus overland and main channel flow path geometry and
slopes are measured from the project mapping. The WH&CD Report establishes a kinematic overland

element roughness coefficient of 0.13 with overland flow lengths of 300 feet and slopes of 1.5 percent.
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These values appear reasonable and are used without exception in the UK records for this study. Channel
routing geometries, lengths and slopes are obtained from the construction drawings. For the purpose of
model stability, no channel routing is performed for the reach of CPA to CPB and CPD to CPE. The

channel lengths are insignificant and routings will have no impact on the runoff hydrographs.

2.3 HEC-1 Model Results

The HEC-1 results for each subbasin and point of concentration are summarized in Table 2.1.

TABLE 2.1

Summary of HEC-1 model peak discharges

HEC-1 Basin Area, Peak Discharge, in cfs
Operation Description in sq. miles  50-yr,24-hr  100-yr, 6-hr 100-yr, 24-hr
()] 2) 3 @ &) 6
SUBA Subbasin A 0.0072 10 10 13
SUBB Subbasin B 0.0178 24 22 32
CPB Concentration Point B 0.0250 34 31 45
SUBC Subbasin C 0.0490 65 59 88
CPC Concentration Point C 0.0740 96 89 131
SUBD Subbasin D 0.0406 57 52 74
CPD  Concentration Point D 0.1146 143 139 198
SUBE Subbasin E 0.0380 56 52 73
CPE Concentration Point E 0.1526 199 191 271

Output for each of the three HEC-1 models are provided in Appendices A through C and a
diskette containing the input and output files is supplied in a pocket at the back of this report.

Per agreement with the City of Scottsdale and Flood Control District of Maricopa County, the
design discharge for the Tract 21 Channel was set to be the more conservative of either the 50-year, 24-
hour storm or the 100-year, 6-hour storm. According to Table 2.1, the 50-year, 24-hour storm appears to
be the controlling storm. Accordingly, the Tract 21 drainage improvements are designed using the 50-

year, 24-hour peak discharges.
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SECTION 3: HYDRAULICS

3.1 General

The peak discharges estimated in Section 2 of this report are proposed to be intercepted along the
northerly boundary of the Pima Freeway Section 9A and conveyed easterly within the Tract 21 Channel.
The channel is designed with two separate reaches, each having a different geometry and lining. The
upper reach is a triangular in shape and will remain as an earthen seeded with a native, non—irrigated‘ grass
mix. The lower reach is a fully shotcrete lined, trapezoidal shaped channel. The channel design also
includes small, armored or shotcrete lined sloping drop sections to minimize the channel depth and
maintain subcritical flow. The collected runoff is designed to be conveyed under Pima/Princess Road
using an eight-foot by four-foot reinforced concrete box culvert. The channel continuing downstream of
the box will be designed by others, but for the design and hydraulic analysis purposes of this report, that
channel is assumed to be shotcrete lined and of the same geometry and slope as the reach of the Tract 21

Channel juét upstream of the box.

The hydraulic modeling of the channel and box is accomplished using the U.S. Army Corps of
Engineer’s HEC-RAS computer program, version 2.2, September 1998. The mixed flow regime
(simultaneous supercritical and subcritical analysis) is invoked to provide a comprehensive analysis of the

channel and culvert, and the box culvert is modeled using the culvert analysis algorithm.

3.2 Design Discharges
The channel and culvert are designed to intercept and convey runoff from a 50-year, 24-hour
storm. The 100-year, 24-hour storm flows are also modeled to identify a maximum water surface

elevation for checking the inundation limits.

Runoff from the tributary area will enter the Tract 21 Channel at wash and overland locations all
along the length of the channel. The majority of the runoff will enter the channel at its intersection with
the washes, while other, overland flows will spill to the channel over the sides. Spillways are provided at
each major wash and are armored to protect against scour. The design discharges are coded into the
HEC-RAS model in a manner that will conservatively represent the peak discharges calculated by HEC-1

modeling.
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3.3 Parameter Estimation

Manning’s n values are estimated for each channel lining using guidance from the Flood Control
District of Maricopa County’s Drainage Design Manual for Maricopa County, Volume II — Hydraulics,
dated January 28, 1996 [FCDMC, 1996] and engineering judgment. Table 3.1 summarizes Manning’s n
values for the proposed channel linings and reinforced concrete box culvert. A complete listing of
roughness values for each cross section is provided in Appendix D. It should be noted that “dummy”
values of 0.03 were coded for the right and left overbanks, but since the design flows never exceed the

channel, these values have no meaning.

Expansion and contraction coefficients are used to estimate headlosses that will occur at the drop
locations and at the inlet and outlet of the culvert. Normal values of C&E values of 0.1 and 0.3 are used
for normal sections. C&E values of 0.3 and 0.5 are used at the culvert and drop locations. A complete

listing of C&E values for each cross section is provided in Appendix D.

TABLE 3.1

Summary of Manning’s n values used in hydraulic modeling

Manning’s n

Overland Flow Element Range of Values
(1) 2)
Shotcrete lined channel with gun finish 0.022
Earthen channel seeded w/ native grass mix 0.025
(non-irrigated)
Loose rock rip rap, Dso = 127 0.035
Reinforced concrete box culvert 0.015

3.4 Cross Section Description

All cross sections are based on the proposed channel and box culvert improvements as indicated
on the construction documents for this project entitled; “Desert Greenbelt Pima Road Three Basins,
Schedule C — Tract 21 Drainage.” Pertinent half-sized copies of those drawings are included in Appendix

E for reference. The thalweg for cross sections reflecting proposed channel improvements is set at the
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3.6 Erosion Control

Loose rock rip rap is used to control erosion in the earthen channel section at wash
intersections/junctions and through the sloping face drop at river station 12070 to 12090. The design
peak discharge spilling down the face of the drop is only 10 cfs and the maximum velocity is estimated at
approximately 7 feet-per-second (fps). Using Figure 165 of the USBR publication entitled; Hydraulic
Design of Stilling Basins and Energy Dissipators, Engineering Monograph No. 25, May 1984 [USBR,
1984], which is supplied as a reference in Appendix D, yields a maximum stone size of approximately 7
inches. Based on this size and considering the potential for hydraulic jumps to occur at the base of the
drop, a rip rap gradation with a Ds, = 12-inches is selected for protection of these areas. Other rip rap is

placed at the transition of the washes to the spillways to mitigate scour and head-cutting.

3.6 HEC-RAS Model Results

Table 3.2 summarizes the HEC-RAS modeling results for the 50-year, 24-hour storm, including
calculation of the freeboard requirements per the FCDMC Hydraulics Manual. A full printout of the
HEC-RAS detailed output for the 50-year, 24-hour design storm is provided in Appendix F. Table 3.3
summarizes a comparison of the design discharges, water surface elevations, and channel velocities
between the 100-year, 24-hour and 50-year, 24-hour models. Digital project files that include both

models are included on the diskette supplied ina pocket at the back of this report.

TABLE 3.2

Summary of HEC-RAS results for the 50-yr, 24-hr storm.

Water Critical = Energy Channel

River Design Minimum  Surface W.S.  Gradeline Channel Froude

Station Q Elevation Elevation Elevation Elevation Velocity Freeboard Number

(cfs) (fv) (ft) (ft) (ft) (ft/s) (fv
(1) 2 3) @ &) (6) ¢)) %) (10)
12350 10 1606.50 160731  1607.31  1607.52 3.7 1.0 1.02
12110 10 1604.12 1605.13  1604.94  1605.22 2.5 1.0 0.61
12090 10 1604.00 1604.82  1604.82  1605.03 3.7 1.0 1.01
12085.* 10 1603.38 1603.97 1604.20 1604.77 7.2 1.0 2.33
12080.* 10 1602.75 160336  1603.57 1604.06 6.7 1.0 2.14
12075.* 10 1602.12 1602.72 160294 1603.46 6.9 1.0 2.22
12070 22 1601.50 1603.09 1602.63  1603.17 22 1.0 0.43
12020 22 1601.35 1603.06 1603.12 1.9 1.0 0.36
T21DrngDsgnRpt.doc -9-
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TABLE 3.2

Summary of HEC-RAS results for the 50-yr, 24-hr storm.
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(cfs) (ft) (ft) 9 (fv) (ft/s) (fo
® (1) @) &) @ S (6) ® (&) (10)
9 12015 34 1601.33 1602.91 1603.09 34 1.0 0.67
® 11755 34 1599.92 1601.39 1601.63 3.9 1.0 0.81
) 11750 34 1599.90 1601.25 160125 1601.59 4.7 1.0 1.01
() 11745.* 34 1599.43 1600.28  1600.63  1601.43 8.6 1.0 2.07
® 11740.* 34 1598.95 1599.56  1599.99  1601.12 10.0 1.0 2.54
11735.* 34 1598.47 1598.93 159937  1600.72 10.8 1.0 2.97
® 11730 65 1598.00 1598.68  1599.17  1600.41 10.6 1.0 2.38
‘ 11720.* 65 1597.95 1599.38  1599.12  1599.69 4.5 1.0 0.72
11700.* 65 1597.85 1599.32 1599.61 43 1.0 0.69
@ 11680 65 1597.75 1599.26 1599.54 4.2 1.0 0.66
® 11260 96 1595.65 1597.30 1597.78 5.6 1.0 0.85
® 11230 96 1595.50 1597.14 1597.63 5.6 1.0 0.85
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[ 11030 96 1594.50 1596.54 1596.82 43 1.0 0.59
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() 10400.* 120 1586.10 158931  1587.80 1589.44 2.9 1.0 0.34
® 10390 199 1585.00 1589.27 1589.43 32 1.1 0.33
' 10364.* 199 1584.87 1589.26 1589.41 3.2 1.1 0.32
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o 10312 199 1584.61 1589.23 1589.38 3.1 1.2 0.30
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10187.5 Culvert
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TABLE 3.3

Comparison of HEC-RAS results for the 50- and 100-yr, 24-hr storms.

River Minimum Discharge Water Surface Elevation Channel Velocity

Station Elevation 50.yr 100-yr A 50-yr 100-yr A 50-yr 100-yr A
(fv) (cfs) (cfs) (ft) (ft) (ft/s) (ft/s)

1) 2) G @ O (6) (7) ® 9 (10) (1)

1607.31 1607.4  0.09 3.7 39 02
1605.13 160523 0.10 2.5 26 02
1604.82 160491 0.09 3.7 39 02
1603.97 1604.05 0.08 7.2 72 0.0
1603.36 1603.42 0.06 6.7 72 05
1602.72 1602.78 0.06 6.9 74 05
12070  1601.50 22 29 1603.09 160329 020 22 23 0.1
12020 1601.35 22 29 1603.06 160326 020 1.9 20 0.1
12015  1601.33 34 45 11 160291 1603.09 0.18 34 36 03
11755  1599.92 34 45 11  1601.39 1601.55 0.16 3.9 42 - 03
11750 ~ 1599.90 34 45 11  1601.25 1601.40 0.15 4.7 50 03
11745.% 1599.43 34 45 11  1600.28 160042 0.14 8.6 89 03
11740.*  1598.95 34 45 11 - 1599.56 1599.69 0.13 10.0 10.5 0.5
11735.% 1598.47 34 45 11  1598.93 1599.03 0.10 10.8 11.3 0.6
11730 1598.00 65 88 23 1598.68 1598.86 0.18 10.6 11.0 0.5
11720.* 1597.95 65 88 23 1599.38 1599.68 030 4.5 48 03
11700.* 1597.85 65 88 23 1599.32 1599.62 030 43 47 03
11680  1597.75 65 88 23 1599.26 1599.57 031 4.2 45 03
11260  1595.65 96 131 35 1597.30 1597.63 033 5.6 60 04
11230 1595.50 96 131 35 1597.14 1597.49 035 5.6 6.0 04
11070  1594.70 %6 131 35 1596.61 1567.02 0.41 4.7 50 03
11030 159450 96 131 35 1596.54 1596.97 0.43 43 45 03
10950 1594.10 120 164 44  1596.04 1596.41 037 5.7 62 05
10840 159355 120 164 44  1595.42 159577 035 5.9 6.5 0.6
10790 159330 120 164 44 1595.14 1595.50 036 6.0 6.6 0.6
10550  1592.10 120 164 44  1594.07 159443 036 5.6 6.1 0.6
10450 1591.60 120 164 44  1593.30 1593.65 035 6.7 72 0.6
10440.* 1590.50 120 164 44  1591.57 1591.84 027 11.7 122 05
10430.* 1589.40 120 164 44  1590.35 1590.59 024 135 14.1 0.6
10420.* 158830 120 164 44  1589.18 1589.40 0.22 14.6 15,5 0.8
10410.* 1587.20 120 164 44  1588.05 158825 020 153 162 0.9
10400.* 1586.10 120 164 44  1589.31 1590.58 127 29 25 -04
10390 1585.00 199 271 72  1589.27 1590.53 126 3.2 30 -0.2
10364.* 1584.87 199 271 72  1589.26 159052 126 3.2 30 -02
10338.* 1584.74 199 271 72 1589.24 1590.51 127 3.1 3.0 -0.2
10312 1584.61 199 271 72  1589.23 159050 127 3.1 3.0 -0.1

12350 1606.50 10 13
12110  1604.12 10 13
12090 1604.00 10 13
12085.* 1603.38 10 13
12080.* 1602.75 10 13
12075.* 1602.12 10 13

NN W W W W W W
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TRACT 21 DRAINAGE DESIGN REPORT
City of Scottsdale Desert Greenbelt

Pima Road Three Basins Project

TABLE 3.3

Comparison of HEC-RAS results for the S0- and 100-yr, 24-hr storms.

River Minimum Discharge Water Surface Elevation Channel Velocity
Station Elevation “50-yr 100-yr A 50-yr 100-yr A 50-yr- 100-yr A
' (ft) (cfs) (cfs) (ft) (ft) . (ft/s) (ft/s)

(1) 2) G @ O (6) (7) ® 9 (10) (1)
10302 158456 199 271 72  1588.68 1589.84 1.16 6.0 64 04
10072 158341 199 271 72 1586.00 1586.67 0.67 9.6 104 0.8
10050 1583.30 199 271 72  1584.94 1585.22 028 11.6 13.0 14
10000 1583.05 199 271 72 1585.53 158598 0.45 6.9 7.5 0.6
9850 158230 199 271 72 1584.78 158523 045 6.9 75 0.6

Water surface profiles plotted from the HEC-RAS models for the 50- and 100-year, 24-hour

storms are provided in Appendix G.

T21DrngDsgnRpt.doc
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L *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 = * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E ¥ * 609 SECOND STREET *
* Lahey F77L-EM/32 version 5.01 * * DAVIS, CALIFORNIA 95616 *
* Dodson & Associates, Inc. * * (916) 551-1748 *
* RUN DATE 01/14/99 TIME 10:51:01 * * *
222222222 222222222222 222222222222 ds s e e e R e e e AR a2 222

X X 20000XX 200X X
X X X X X XX
X X X X X
00XXX XKXX X X0 X
X X X X X
X X X X X X
X X 0000 KAXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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: s seses e s s omns - SRR < o issnssDssonsivi G s y ST s sieiaie o Disveiae 10
1 D TRACT 21 DRAINAGE CHANNEL
2 D by Pentacore AZ File: t215024.ihl
3 1D Project: 5009.0001 Date: 01-14-99 wso
4 pes)
5 ID 50-year, 24-hour storm
6 ID
7 D0 Ultimate condition hydrology assumes that onsite retention will be
8 D provided within watershed upon development with peak discharges
] ID maintained to pre-development conditions.
10 D
11 ip Includes tributary area from ADOT Loop 101 Pima Freeway as provided
12 ID by Premier Engineering.
13 D
14 D Curve Numbers for subbasins T21D an T21E are adjusted to reflect
15 D increased imperviousness due to existing Pima Rd pavement and
16 1D future ADOT improvements.
17 D
18 iDp
*DIAGRAM
19 IT 5 720
20 I0 3
*
*
*
21 KK T21A SUBBASIN T21A
22 KM RUNOFF FROM SUBBASIN T21A AT CPA
23 BA 0.0072
*
* 50-year precipitation, 24-hour storm duration
*
24 PH .68 1.32 2.23 2.49 2.66 2.98 3.37 3.76
25 Ls 9
26 UK 300 0.015 0.13 100
27 RK 520 0.015 0.045 TRAP 4 5
*
*
*  ROUTE SUBBASIN T21A (CPA) TO CPB --- TOO SHORT TO ROUTE
*
*
28 KK T21B SUBBASIN T21B
29 KM RUNOFF FROM SUBBASIN T21B
30 BA 0.0178
31 Ls 77
32 UK 300 0.015 0.13 100
33 RK 1380 0.013 0.045 TRAP 4 5
*
34 KK CPB
35 KM COMBINE RUNOFF FROM SUBBASINS T21A AND T21B AT CPB
36 HC 2
*
1 HEC-1 INPUT PAGE 2
LINE ID. e > SR L TR Fervacriie sBwimieisceios L . Biiecision s i ST L: SR T T 10

Tract 21 Drainage Design
t215024_oh1.doc
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37 KK CPBCPC
38 KM ROUTE HYDROGRAPH AT CPB TO CPC
39 RD 650 0.009 0.025 TRAP 8 1.8
-
40 KK T21C SUBBASIN T21C
41 KM RUNOFF FROM SUBBASIN T21C
42 BA 0.0490
43 Ls & 4
44 UK 300 0.015 0.13 100
45 RK 2040 0.017 0.045 TRAP 3 ]
*
46 KK CPC
47 KM COMBINE ROUTED RUNOFF FROM CPB WITH SUBBASIN T21C AT CPC
48 HC 2
*
49 KK CPCCPD
50 KM ROUTE HYDROGRAPH AT CPC TO CPD
51 RD 710 0.009 0.025 TRAP 8 1.5
*
52 KK T21D SUBBASIN T21D
53 KM RUNOFF FROM SUBBASIN T21D
54 KM CN adjusted to reflect ADOT improvements per the following:
5 KM 97.1% @ 77 and 2.9% @ 98
56 BA 0.0406
57 LS 77.6
58 UK 300 0.015 0.13 100
59 RK 2320 0.015 0.045 TRAP 5 10
-
60 KK CPD
61 KM COMBINE ROUTED RUNOFF FROM CPC WITH SUBBASIN T21D AT CPD
62 HC 2
*
*
*  ROUTE HYDROGRAPH AT CPD TO CPE --- TOO SHORT TO ROUTE
*
-
63 KK T21E SUBBASIN T21E
64 KM RUNOFF FROM SUBBASIN T21E
65 KM CN adjusted to reflect ADOT imprvmnts and Pima Rd per the following:
66 KM 89.6% @ 77 and 10.4% & 98
67 BA 0.0380
68 Ls 79.2
69 UK 300 0.015 0.13 100
70 RK 2990 0.014 0.045 TRAP 5 10
«
1 HEC-1 INPUT PAGE
LINE IDcccoces Licivsins 25 Besawne s B sonvis S wieaes Baisoisin e.s Tasaesiss B.ceoess Oivunus 10
T2 KK CPE
72 KM COMBINE ROUTED RUNOFF FROM CPD WITH SUBBASIN T21E AT CPE
73 HC 2
*
74 Y44
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
21 T21A
28 . T21B
34 CPB..ccsssssnsesn
4
v
37 CPBCPC
40 . T21C
46 CPC.cccnceceaces
v
¥
49 CPCCPD
52 " T21D
60 o0, « SIS

Tract 21 Drainage Design
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63 > T21E

71 €PE o o seimiovania s

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
Thdkh ke Rk kA kN ke AR AR IR ARk R NI RNk

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* MAY 1991 *
* VERSION 4.0.1E *
* Lahey F77L-EM/32 version 5.01 *
* Dodson & Associates, Inc. *
* RUN DATE 01/14/99 TIME 10:51:01 *
122222222222 22 222223 2222222222222 ss sl sdd

TRACT 21 DRAINAGE CHANNEL
by Pentacore AZ
Project: 5009.0001

50-year, 24-hour storm

R

*
- U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET '
* DAVIS, CALIFORNIA 95616 %
* (916) 551-1748 *
* *
* *

R

t215024 .DAT
01-14-99 wso

Ultimate condition hydrology assumes that onsite retention will be
provided within watershed upon development with peak discharges

maintained to pre-development conditions.

Includes tributary area from ADOT Loop 101 Pima Freeway as provided

by Premier Engineering.

Curve Numbers for subbasins T21D an T21E are adjusted to reflect
increased imperviousness due to existing Pima Rd pavement and

future ADOT improvements.

20 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 720 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1155 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 59.92 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

Kk KAk RRE REh KRR KRR AR AR ARE RRE RAR RRE RER AR KR RRE KRR Rk Nk Rk RAE KRk Rk RN NEK AR E AR hkk Rk Rk ARk Ak wkw

P e

* *
21 KK * T21A * SUBBASIN T21A
* *

REREEAEE AR AR N

RUNOFF FROM SUBBASIN T21A AT CPA

SUBBASIN RUNOFF DATA

23 BA SUBBASIN CHARACTERISTICS
TAREA 0.01 SUBBASIN AREA

PRECIPITATION DATA

24 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... seessmensessees TR0 coueossecsasson
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR

0.68 1.32 2.23 2.49% 2.66 2.98 3.37 3.76

STORM AREA = 0.01

25 Ls SCS LOSS RATE
STRTL 0.60 INITIAL ABSTRACTION
CRVNBR 77.00 CURVE NUMBER

Tract 21 Drainage Design
t215024_ohl.doc
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RTIMP

KINEMATIC WAVE

PERCENT IMPERVIOUS AREA

NO. 1

OVERLAND FLOW LENGTH

SLOPE

ROUGHNESS COEFFICIENT

PERCENT OF SUBBASIN

MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER

SIDE SLOPE

MINIMUM NUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

233

COMPUTED KINEMATIC PARAMETERS

26 UK OVERLAND-FLOW ELEMENT
L 300.
s 0.0150
N 0.130
PA 100.0
DXMIN 5
KINEMATIC WAVE
27 RK MAIN CHANNEL
L 520.
s 0.0150
N 0.045
CA 0.01
SHAPE TRAP
WD 4.00
Z 5.00
NDXMIN 2
RUPSTQ NO
ELEMENT ALPHA
PLANE1 1.40
MAIN 1.35
CONTINUITY SUMMARY (AC-FT)
MAIN 1.35

HYDROGRAPH AT STATION

TOTAL RAINFALL =

PEAK FLOW TIME

+ (CFs) (HR)
(CFs)

+ 10. 12.25
(INCHES)
(AC-FT)

CUMULATIVE AREA =

whk khh ok

Tk ko kR h kA h

* *
28 KK * T21B *
* *

Fhkk kA kR Ehh Ak

3.76, TOTAL LOSS =

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFs) (MIN) (IN)
1.67 2.65 60.0C 10.46 731.91 1.62
1.35 0.96 173.33 10.20 734.29 1.62

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

10.04 735.00 1.62
T21A
2.13, TOTAL EXCESS = 1.63

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR 59.92-HR
0. 0. 0.
1.411 1.617 1.618 1.618
1. 1. 1. 1
0.01 sQ MI

SUBBASIN T21B

RUNOFF FROM SUBBASIN T21B

SUBBASIN RUNOFF DATA

30 BA SUBBASIN CHARACTERISTICS
TAREA 0.02 SUBBASIN AREA
PRECIPITATION DATA
24 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
s BYDRO=IAD svesny s eusmanvesEvees TP-~RO: s5essesisnsvmeisn  Sesssesimsse TP-49 ...
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HER 24-HR 2-DAY 4-DAY 7-DAY
0.68 1.32 2.23 2.49 2.66 2.98 3.37 3.76 0.00 0.00 0.00
STORM AREA = 0.02
31 Ls SCS LOSS RATE
STRTL 0.60 INITIAL ABSTRACTION
CRVNBR 77.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
32 UK OVERLAND-FLOW ELEMENT NO. 1
L 300. OVERLAND FLOW LENGTH
s 0.0150 SLOPE
Tract 21 Drainage Design Appendix A
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MAXTIMUM
CELERITY
(FPS)

- INFLOW=0.0000E+00 EXCESS=0.6245E+00 OUTFLOW=0.6218E+00 BASIN STORAGE=0.8278E-04 PERCENT ERROR= 0.4
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N 0.130 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE

33 RK MAIN CHANNEL
L 1380. CHANNEL LENGTH
s 0.0130 SLOPE
N 0.045 CHANNEL ROUGHNESS COEFFICIENT
ca 0.02 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 4.00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
Tk
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT ALPHA M DT DX PEAK TIME TC VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)
PLANE1 1.40 1.67 2.65 60.00 25.86 731.91 1.62 0.40
MAIN 1.26 1.35 2.08 460.00 24.22 736.22 1.62 3.92

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.1544E+01 OUTFLOW=0.1536E+01 BASIN STORAGE=0.2144E-03 PERCENT ERROR= 0.5

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.26 1.35 5.00 23.87 735.00 1.62
ew kK *hk k¥ *hx
HYDROGRAPH AT STATION T21B
TOTAL RAINFALL = 3.76, TOTAL LOSS = 2.13, TOTAL EXCESS = 1.63
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR 59.92-HR

+ (CFs) (HR)
(CFs)

+ 24. 12.25 3. 1. 0. 0.

(INCHES) 1.408 1.616 1.617 1.617

(AC-FT) 1. 2. 2. 2,

CUMULATIVE AREA = 0.02 sQ MI

Hkh hkk kkk hkk hkk kkk hkk hkk kkk Rkk hhkk ARk ARk Rkk AR RkR WkR AN ARk hkk hkk kkk ko kkk Rk ARk ek Rk kR Rk Rk ok R

e e e e o e e e e e o e e
* *
34 KK * CPB  *
* *

dekddkddkkhdkhohh
COMBINE RUNOFF FROM SUBBASINS T21A AND T21B AT CPB

36 HC HYDROGRAPH COMBINATION
ICOoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
ket
ke *hx *h *k *hw
HYDROGRAPH AT STATION CPB
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+ (CFS) (HR)
(CFs)
+ 34. 12.25 4. 1. 0. G.
(INCHES) 1.408 1.616 1.618 1.618
(AC-FT) 2. 2. 2 2

CUMULATIVE AREA = 0.02 sQ MI

HhE kkk khk hhk khk Rkh AR Rk Rk AR ARk ARk Rk k AEk Rkk hwk kR k ARk Rk Ak h Rk Ak kA k RAR WkR Rk kkd ARk kh Rk Rkk wkh WAk kR

ER e T T

37 KK : CPBCPC :
Tract 21 Drainage Design Appendix A Page 5 of 11
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KR A AR INEHI AN

ROUTE HYDROGRAPH AT CPB TO CPC

HYDROGRAPH ROUTING DATA

39 RD MUSKINGUM-CUNGE CHANNEL ROUTING
650. CHANNEL LENGTH
0.0090 SLOPE
0.025 CHANNEL ROUGHNESS COEFFICIENT
0.00 CONTRIEUTING AREA
TRAP CHANNEL SHAPE
8.00 BOTTOM WIDTH OR DIAMETER
1.50 SIDE SLOPE

Ngggzmr'

(22

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFS) (MIN) (IN)
MAIN 1,72 1.44 2.37 325.00 33,217 737.58 1.62

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN B - 1.44 5.00 31.40 740.00 1.62

MAXIMUM
CELERITY
(FPS)

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2157E+01 EXCESS=0.0000E+00 OUTFLOW=0.2157E+01 BASIN STORAGE=0.4212E-03 PERCENT ERROR= 0.0

HYDROGRAPH AT STATION CPBCPC

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
* (CFS) (HR)
(CFS)
+ als 12.33 4. 1. 0. 0.
(INCHES) 1.406 1.615 1.617 1.617
(AC-FT) 2. 2. 2. 2.

CUMULATIVE AREA = 0.02 sg MI

hhk hEE kkk AR kkk RAE Rkh Rkk Rk kkk kAR ARk RRk ARk ek Rk ARk Akh RAk kkd kR Rk kkk Rk kR kR d RRR Rk ARk Rk Mk Rk kwE

e ]

* *
40 KK * T21C * SUBBASIN T21C
* *

Fhkk kAR ARk
RUNOFF FROM SUBBASIN T21C

SUBBASIN RUNOFF DATA

42 BA SUBBASIN CHARACTERISTICS
TAREA 0.05 SUBBASIN AREA

PRECIPITATION DATA

24 PH DEPTHS FOR O0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... s s suEee s eere TRR0 wirae s sEsiesie s s

........... TP-49

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY

0.68 1.32 2.23 2.49 2.66 2.98 3.37 3.76 0.00 0.00

STORM AREA = 0.05

43 Ls SCS LOSS RATE
STRTL 0.60 INITIAL ABSTRACTION
CRVNEBR 77.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE

44 UK OVERLAND-FLOW ELEMENT NO. 1
L 300. OVERLAND FLOW LENGTH
S 0.0150 SLOPE
N 0.130 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE

45 RK MAIN CHANNEL
L 2040. CHANNEL LENGTH
S 0.0170 SLOPE
N 0.045 CHANNEL ROUGHNESS COEFFICIENT
CA 0.05 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

Tract 21 Drainage Design
t215024_ohl.doc

Appendix A
50-year, 24-hour HEC-1 Output

0.00 0.00

Page 6 of 11




WD 3.00

z 5.00
NDXMIN 2
RUPSTQ NO

BOTTOM WIDTH OR DIAMETER
SIDE SLOPE

MINIMUM NUMBER OF DX INTERVALS

ROUTE UPSTREAM HYDROGRAPH

*hw

COMPUTED KINEMATIC PARAMETERS

ELEMENT ALPHA
PLANE1 1.40
MAIN 1.48

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

M DT DX
(MIN) (FT)

1.67 2.65 60.00

1.34 2.04 680.00

PEAK

(CFS)

71.17
66.20

TIME TO VOLUME
PEAK
(MIN) (IN)
731.91 1.62
736.47 1.62

MAXTIMUM
CELERITY
(FPS)

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.4250E+01 OUTFLOW=0.4229E+01 BASIN STORAGE=0.5898E-03 PERCENT ERROR= 0.5

TOTAL RAINFALL =

PEAK FLOW
+ (CFs)
+ 65.

MAIN 1.48

*hk *hk

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

HYDROGRAPH AT STATION T21C

TIME
6-HR
(HR)
(CFs)
12.25 1
(INCHES) 1.408
(AC-FT) 4.

CUMULATIVE AREA =

3.76, TOTAL LOSS =

2.13, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR 72-HR
25 1
1.617 1.618
4. 4
0.05 sQ MI

65.07
ko
1.63
59.92-HR
1.
1.618
4.

735.00 1.62

dkdk kkk ok hkk ok kkk khk kkk kkk ok kkk kAR kkk kkw Rk Rk Rkk wkk kkk Rk Rk ok kkk Rk Rk Ak kR ko Ak Rk kv Rk ko

AEA AR IR T AN NN

*

46 KK »
*

*

CPC *

*

P e T

48 HC
ko
PEAK FLOW
+ (CFS)
+ 96

COMBINE ROUTED RUNOFF FROM CPB WITH SUBBASIN T21C AT CPC

HYDROGRAPH COMBINATION

IcoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*hk
*hn Tk 23 *hw
HYDROGRAPH AT STATION CPC
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
(HR)
(CFs)
12.25 1. 3. 1. 1.
(INCHES) 1.408 1.616 1.618 1.618
(AC-FT) 6. 6. 6. 6.
CUMULATIVE AREA = 0.07 sQ MI

dkkk kkk KAk Kk kkk hkk hkk hkk Rkk kkh hkk hkd kkhk Akk kA k kwk Rk kkk kkk ARk hkk kkk kkk ok k kR Rk ARk kR Rkk hkk kR ARk hRw

hhkhkhk kR dhk ok

*
49 KK *
*

*

CPCCPD *
*

P

51 RD

ROUTE HYDROGRAPH AT CPC TO CPD

HYDROGRAPH ROUTING DATA

MUSKINGUM-CUNGE CHANNEL ROUTING

L 710.

s 0.0090

N 0.025

CA 0.00
SHAPE TRAP

Tract 21 Drainage Design
1215024 ohl.doc

CHANNEL LENGTH
SLOPE

CHANNEL ROUGHNESS COEFFICIENT

CONTRIBUTING AREA
CHANNEL SHAPE

Appendix A
50-year, 24-hour HEC-1 Output
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CONTINUITY SUMMARY (AC-FT)

PEAK FLOW
+ (CFs)
+ 92

whE RAE Rk

52 KK

56 BA

24 PH

57 Ls

58 UK

59 RK

Tract 21 Drainage Design
t215024 ohl.doc

WD 8.00 BOTTOM WIDTH OR DIAMETER
V4 1.50 SIDE SLOPE

22
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO
PEAK
(MIN) (FT) (CFs) (MIN)
MAIN 1.72 1.44 1.72 355.00 95.24 737.85
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 1.72 1.44 5.00 92.08 740.00

HYDROGRAPH AT STATION CPCCPD
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
(HR)
(CFS)

12.33 11. 3. 1. 1.
(INCHES) 1.407 1.617 1.618 1.618
(AC-FT) 6. 6. 6. 6.

CUMULATIVE AREA = 0.07 sQ MI

VOLUME MAXTIMUM
CELERITY
(IN) (FPS)
1.62 6.86
1.62

- INFLOW=0.6383E+01 EXCESS=0.0000E+00 OUTFLOW=0.6383E+01 BASIN STORAGE=0.4570E-03 PERCENT ERROR= 0.0

Fhk kkk Rkk Rhk KRRk REk RAR RRE KRR KRk RRk ARk REE Akk Ak Rkk ARk ARk ARE Rk RRR ARk Rk E kR kR KRR AR R Ak E AR Rk

HE R E I A RAA KRN

* *
* T21D * SUBBASIN T21D
* *

L2222 2222222 dd
RUNOFF FROM SUBBASIN T21D
CN adjusted to reflect ADCT improvements per the following:
97.1% @ 77 and 2.9% @ 98

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.04 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... svassinsnomesnes BE=0 sasieaseuss s
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY
0.68 .32 2.23 2.49 2.66 2.98 3.37 3.76 0.00

STORM AREA = 0.04

SCS LOSS RATE

STRTL 0.58 INITIAL ABSTRACTION
CRVNBR 77.60 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
OVERLAND-FLOW ELEMENT NO. 1

L 300. OVERLAND FLOW LENGTH
s 0.0150 SLOPE
N 0.130 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE
MAIN CHANNEL

L 2320. CHANNEL LENGTH
S 0.0150 SLOPE
N 0.045 CHANNEL ROUGHNESS COEFFICIENT
CA 0.04 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 5.00 BOTTOM WIDTH OR DIAMETER
Z 1.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

kR
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

Appendix A
50-year, 24-hour HEC-1 Output

TP-49 ....cccuunn

4-DAY 7-DAY 10-DAY
0.00 0.00 0.00
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CONTINUITY SUMMARY (AC-FT)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXTIMUM
PEAK CELERITY
(MIN) (FT) (CFs) (MIN) (IN) (FPS)
PLANE1 1.40 1.67 2.50 60.00 61.19 731.01 1.66 0.41
MAIN 1.51 1.42 2.02 773.33 57.00 736.39 1.66 6.7

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.51 1.42 5.00 56.73 735.00 p B
*hk ko *hk *kw *hw
HYDROGRAPH AT STATION T21D
TOTAL RAINFALL = 3.76, TOTAL LOSS = 2.09, TOTAL EXCESS = 1.67
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+ (CFS) (HR)
(CFs)

+ 57. 12.25 6. 2. 1. L.
(INCHES) 1.448 1.661 1.662 1.662
(AC-FT) 3. 4. 4. 4.

CUMULATIVE AREA = 0.04 sQ MI

- INFLOW=0.0000E+00 EXCESS=0.3613E+01 OUTFLOW=0.3595E+01 BASIN STORAGE=0.

66

5595E-03 PERCENT ERROR= 0.5

Fkk khk kkk hkk kkk kkk kdkk Rkk Rk kkk Ak Rkk Rk kkk ok ARk RAk Rk kR kkk Rk Fkh Rk Rkd Rk Rk kkd Rk Rk Rk Rk Rk Rk

e e e a2 2

*

60 KK * CPD
*

-
*
*

Er kR R A I RI TN

COMBINE ROUTED RUNOFF FROM CPC WITH SUBBASIN T21D AT CPD

62 HC HYDROGRAPH COMBINATION
IcoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
ok
TRk *hx *h* s *wE
HYDROGRAPH AT STATION CPD
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+ (CFs) (HR)
(CFs)
+ 143 12.25 18. 5. 2. 2.
(INCHES) 1.421 1.632 1.633 1.633
(AC-FT) 9. 10. 10. 10.
CUMULATIVE AREA = 0.11 sQ MI

hkdk kAR kkk hhk kkk KRk Rk Rk kkk ok kkk Akk hkdk Rk kkk wkk RAk Rk Rk hkk kkk Akk hkk kkk ko Rk kkk ko kkk Rk Rk ek Rk

Ikk AR RE RIS

* *
63 KK * T21E * SUBBASIN T21E
* *

EERREEFFIINRAS
RUNOFF FROM SUBBASIN T21E

CN adjusted to reflect ADOT imprvmnts and Pima Rd per the following:

89.6% @ 77 and 10.4% @ 98

SUBBASIN RUNOFF DATA

67 BA SUBBASIN CHARACTERISTICS
TAREA 0.04 SUBBASIN AREA

PRECIPITATION DATA
24 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... o5 ssiaierEe s seae  TPORD iseticeie o piaieisissie v

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY
0.68 1.32 2.23 2.49 2.66 2.98 3.37 3.76 0.00

68 LS SCS LOSS RATE

Tract 21 Drainage Design
1215024 _ohl.doc

Appendix A
50-year, 24-hour HEC-1 Output

awss TP=l9 .cccsvoncess

4-DAY
0.00

7-DAY 10-DAY
0.00 0.00
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STRTL 0.53
CRVNER 79.20
RTIMP 0.00

KINEMATIC WAVE

69 UK

OVERLAND-FLOW ELEMENT
L 300.

S 0.0150

N 0.130

PA 100.0

DXMIN 5

KINEMATIC WAVE
MAIN CHANNEL

70 RK

CONTINUITY SUMMARY

TOTAL RAINFALL

PEAK FLOW TIME
+ (CFS) (HR)
+ 56. 12.25

Whk kkk hkk khkk hkk Ak ok k hkk hkk kkk hkd hkk hkk ok

L 2990.

s 0.0140

N 0.045

CA 0.04
SHAPE TRAP
WD 5.00

zZ 1.00
NDXMIN 2
RUPSTQ NO

INITIAL ABSTRACTION

CURVE NUMBER

PERCENT IMPERVIOUS AREA

NO. 1

OVERLAND FLOW LENGTH

SLOPE

ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE

CHANNEL ROUGHNESS COEFFICIENT

CONTRIBUTING AREA
CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER

SIDE SLOPE

MINIMUM NUMBER OF DX INTERVALS

ROUTE UPSTREAM HYDROGRAPH

* ok
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

DX

(FT)

60.00
996.67

PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(CFs) (MIN) (IN) (FPS)
63.76 730.47 1.78 0.43
56.78 737.01 1.78 6.52

- INFLOW=0.0000E+00 EXCESS=0.3618E+01 OUTFLOW=0.3598E+01 BASIN STORAGE=0.5274E-03 PERCENT ERROR= 0.5

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

ELEMENT ALPHA M DT
(MIN)
PLANE1 1.40 1.67 2.38
MAIN 1.46 1.42 2.64
(AC-FT)
MAIN 1.46 1.42 5.00
e *xk *hk

HYDROGRAPH AT STATION

3.76, TOTAL LOSS =

6-HR
(CFs)
6.
(INCHES) 1.548
(AC-FT) 3.

CUMULATIVE AREA =

I e

*

*

CPE *

*

Kk kR A I AR IR

71 KK *
*
73 HC
hx
PEAK FLOW TIME
* (CFs) (HR)
+ 199 12.25

T21E

1.97, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

24-HR

2.
1.973
4.

0.04 sQ MI

72-HR
1.

1.774
4.

55.56 735.00 1.77
*hx
1.9
59.92-HR
1.
1.774

dhk ko Wkk hkk Nkk kkk kkk kkk Rkk hkhk hhk hhk kkk khk hkk hkk kkk kkk Ak

COMBINE ROUTED RUNOFF FROM CPD WITH SUBBASIN T21E AT CPE

HYDROGRAPH COMBINATION

59.92-HR

1.668
14.

IcoMpP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*hk *hw *xk
HYDROGRAPH AT STATION CPE
MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(CFs)
24. T 3.
(INCHES) 1.453 1.667 1.668
(AC-FT) 12. 14. 14.
CUMULATIVE AREA = 0.15 sQ MI

Tract 21 Drainage Design
t215024_ohl.doc

RUNOFF SUMMARY

Appendix A
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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
+ T21A 10. 12.25 1. 0. o 0.01
HYDROGRAPH AT
+ T21B 24. 12.25 3. 1 0. 0.02
2 COMBINED AT
+ CPB 34. 12.25 4. 1 0. 0.02
ROUTED TO
+ CPBCPC 31. 12.33 4. 1 0. 0.02
HYDROGRAPH AT
+ T21C 65. 12.25 i IR 2. 1 0.05
2 COMBINED AT
+ CPC 96. 12.25 11 3. 1 0.07
ROUTED TO
+ CPCCPD 92. 12.33 11. 3. 1 0.07
HYDROGRAPH AT
+ T21D 57. 12.25 6. 2 i ¢ 0.04
2 COMBINED AT
+ CPD 143. 12.25 18. 5 2« 0.11
HYDROGRAPH AT
+ T21E 56. 12.25 6. 2. ds 0.04
2 COMBINED AT
+ CPE 199. 12.25 24. y o5 3. 0.15
1
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)
T21A MANE 0.96 10.20 734.29 1.62 5.00 10.04 735.00 1.62
CONTINUITY SUMMARY (AC-FT) INFLOW=0.0000E+00 EXCESS=0.6245E+00 OUTFLOW=0.6218E+00 BASIN STORAGE=0.8278E-04 PERCENT ERROR= 0.4
T21B MANE 2.08 24.22 736.22 1.62 5.00 23.87 735.00 1.62
CONTINUITY SUMMARY (AC-FT) INFLOW=0.0000E+00 EXCESS=0.1544E+01 OUTFLOW=0.1536E+01 BASIN STORAGE=0.2144E-03 PERCENT ERROR= 0.5
CPBCPC MANE 2.17 33.17 737.58 1.62 5.00 31.40 740.00 1.62
CONTINUITY SUMMARY (AC-FT) INFLOW=0.2157E+01 EXCESS=0.0000E+00 OUTFLOW=0.2157E+01 BASIN STORAGE=0.4212E-03 PERCENT ERROR= 0.0
T21C MANE 2.04 66.20 736.47 1.62 5.00 65.07 735.00 1.62
CONTINUITY SUMMARY (AC-FT) INFLOW=0.0000E+00 EXCESS=0.4250E+01 OUTFLOW=0.4229E+01 BASIN STORAGE=0.5898E-03 PERCENT ERROR= 0.5
CPCCPD MANE 1.72 95.24 737.85 1.62 5.00 92.08 740.00 1.62
CONTINUITY SUMMARY (AC-FT) INFLOW=0.6383E+01 EXCESS=0.0000E+00 OUTFLOW=0.6383E+01 BASIN STORAGE=0.4570E-03 PERCENT ERROR= 0.0
T21D MANE 2.02 57.00 736.39 1.66 5.00 56.73 735.00 1.66
CONTINUITY SUMMARY (AC-FT) INFLOW=0.0000E+00 EXCESS=0.3613E+01 OUTFLOW=0.3595E+01 BASIN STORAGE=0.5595E-03 PERCENT ERROR= 0.5
T21E MANE 2.64 56.78 737.01 1.78 5.00 55.56 735.00 177
CONTINUITY SUMMARY (AC-FT) INFLOW=0.0000E+00 EXCESS=0.361BE+01 OUTFLOW=0.3598E+01 BASIN STORAGE=0.5274E-03 PERCENT ERROR= 0.5
**%* NORMAL END OF HEC-1 #*#**

Tract 21 Drainage Design
t215024_ohl.doc
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TRACT 21 DRAINAGE DESIGN REPORT
City of Scottsdale Desert Greenbelt
Pima Road Three Basins Project

Appendix B

HEC-1 Ouput for 100-Year, 6-Hour Storm

PENTACORE ARIZONA

Civil Engineering, Construction Management, Planning,
Land Surveying, GPS, Land Information (GIS), ADA Consulting




B e e s

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) i
* MAY 1991 L
* VERSION 4.0.1E *
¥ Lahey F77L-EM/32 version 5.01 *
* Dodson & Associates, Inc. *
* RUN DATE 01/14/99 TIME 10:31:35 *
e e e e e e e e R e e e s

X X 00000 KX

X X X X X

X X X X

KKK KXXX X 2000
X X X X

X X X X X

X X X000 poeeed

e e e s e

* -
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
s (916) 551-1748 *
* *
* *

R e e gy

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUC!

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE

28 SEP 8l1. THIS IS THE FORTRAN77 VERSION

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 rINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID.coeese Lovaoesns @R oieivivin s o B eneisins Beeian oo 8o 0 oiorers 6o vincoioie Tisce cioiviord - PP, Doe e onio 10
1 iDp TRACT 21 DRAINAGE CHANNEL
2 D by Pentacore AZ File: t211006.ihl
S D Project: 5009.0001 Date: 01-11-99 wso
4 D
5 1D 100-year, 6-hour storm
6 iDp
7 1D Ultimate condition hydrology assumes that onsite retention will be
8 iDp provided within watershed upon development with peak discharges
9 D maintained to pre-development conditions.
10 iDp
11 D Includes tributary area from ADOT Loop 101 Pima Freeway as provided
12 ID by Premier Engineering.
13 ID
14 D Curve Numbers for subbasins T21D an T21E are adjusted to reflect
15 D increased imperviousness due to existing Pima Rd pavement and
16 1D future ADOT improvements.
s 17 D
18 iDp
*DIAGRAM
19 IT 5 720
20 10 3
-
*
*
2% KK T21A SUBBASIN T21A
22 KM RUNOFF FROM SUBBASIN T21A AT CPA
23 BA 0.0072
*
* 100-year precipitation, 6-hour storm duration
*
24 PH .84 1.53 2.46 2.75 2.94 3.31
25 LS 77
26 UK 300 0.015 0.13 100
27 RK 520 0.015 0.045 TRAP 4 5
*
*
*  ROUTE SUBBASIN T21A (CPA) TO CPB --- TOO SHORT TO ROUTE
*
*
28 KK T21B SUBBASIN T21B
29 KM RUNOFF FROM SUBBASIN T21B
30 BA 0.0178
31 Ls 77
32 UK 300 0.015 0.13 100
33 RK 1380 0.013 0.045 TRAP 4 5
*
34 KK CPB
35 KM COMBINE RUNOFF FROM SUBBASINS T21A AND T21B AT CPB
36 HC 2
*
1 HEC-1 INPUT PAGE 2
LINE ID. swnvns L ewawisie Lia s5nsies P owisicars A conpmmaSsesins B misiewrssTisminis us (IS - SR 10
Tract 21 Drainage Design Appendix B Page 1 of 11

t211006_oh1.doc

100-year, 6-hour HEC-1 Output



*BER

40
41
42
43

45

R

*ERR

49
50
51

*RSLEEERA *ERA

[
=
* % % % # g § §

63
64
65
66
67
68

70

RELPERRA

LINE

H
o

71
72
73

*EBA

74 2z

CPBCPC
ROUTE HYDROGRAPH AT CPB TO CPC
650 0.009 0.025 TRAP 8 1.5
T21C SUBBASIN T21C
RUNOFF FROM SUBBASIN T21C
0.0490
77
300 0.015 0.13 100
2040 0.017 0.045 TRAP 3 5
CPC
COMBINE ROUTED RUNOFF FROM CPB WITH SUBBASIN T21C AT CPC
2
CPCCPD
ROUTE HYDROGRAPH AT CPC TO CPD
710 0.009 0.025 TRAP 8 1.5
T21D SUBBASIN T21D

RUNOFF FROM SUBBASIN T21D
CN adjusted to reflect ADOT improvements per the following:
97.1% @ 77 and 2.9% @ 98

0.0406
77.6
300 0.015 0.13 100
2320 0.015 0.045 TRAP 5 10
CPD
COMBINE ROUTED RUNOFF FROM CPC WITH SUBBASIN T21D AT CPD
2
ROUTE HYDROGRAPH AT CPD TO CPE --- TOO SHORT TO ROUTE
T21E SUBBASIN T21E

RUNOFF FROM SUBBASIN T21E
CN adjusted to reflect ADOT imprvmnts and Pima Rd per the following:
89.6% @ 77 and 10.4% @ 98

0.0380
79.2
300 0.015 0.13 100
2990 0.014 0.045 TRAP 5 10
HEC-1 INPUT PAGE
..... Lwie vowi0inisBie v wiorwmidBe sovaracisBiorvarnoie i oimmores oBlieisreisia s ¥ sus dissm s Bsoveiarees Fo wisre e L0
CPE
COMBINE ROUTED RUNOFF FROM CPD WITH SUBBASIN T21E AT CPE
2

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING

NO. (.) CONNECTOR

21 T21A
28 : T21B
34 CPé ............
37 CPBCPC
40 : T21C
as CPC.uenennnnnn
49 CPCCPD
52 : T21D

60 CPDsvrwiaras « sistmvare

Tract 21 Drainage Design
t211006_oh1.doc

(===>) DIVERSION OR PUMP FLOW

(<-=-) RETURN OF DIVERTED OR PUMPED FLOW

Appendix B
100-year, 6-hour HEC-1 Output
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R

t211006_oh1.doc

63 = T21E

71 CPE . ssevonvone

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

* * -
* FLOOD HYDROGRAPH PACKAGE (HEC-1) > *
* MAY 1991 * *
* VERSION 4.0.1E * *
* Lahey F77L-EM/32 version 5.01 * *
* Dodson & Associates, Inc. * *
* RUN DATE 01/14/99 TIME 10:31:35 * *
R T T -

TRACT 21 DRAINAGE CHANNEL
by Pentacore AZ File: t21006.IH1
Project: 5009.0001 Date: 01-11-99 wso

100-year, 6-hour storm

Ultimate condition hydrology assumes that onsite retention will be
provided within watershed upon development with peak discharges
maintained to pre-development conditions.

Includes tributary area from ADOT Loop 101 Pima Freeway as provided
by Premier Engineering.

Curve Numbers for subbasins T21D an T21E are adjusted to reflect
increased imperviousness due to existing Pima Rd pavement and
future ADOT improvements.

20 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 720 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1155 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

0.08 HOURS
59.92 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

DEGREES FAHRENHEIT

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET

DAVIS, CALIFORNIA 95616

(916) 551-1748

R

L

B

Fhk kdkk kkk hkk kkk Rk Ak R kkh Wk Rk hkk ko Rk Rk KRk Rk R KAk Rk MRk Rk kAR Rk Rk Ak Rk ARk Wk NEh kkk kkk ko hkh

RS 22222222222
* *

21 KK * T21A * SUBBASIN T21A
* *

TR AR A I RRIR TR

RUNOFF FROM SUBBASIN T21A AT CPA

SUBBASIN RUNOFF DATA

23 BA SUBBASIN CHARACTERISTICS
TAREA 0.01 SUBBASIN AREA
PRECIPITATION DATA
24 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
o e w1® BYDRO=38 i aw  amsssssess s TR~A0 civs spemiens snens  ssosiseireis s TP-49 ....
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
0.84 1.53 2.46 2.75 2.94 3N 0.00 0.00 0.00 0.00 0.00
STORM AREA = 0.01
25 LS SCS LOSS RATE
STRTL 0.60 INITIAL ABSTRACTION
CRVNBR 77.00 CURVE NUMBER
Tract 21 Drainage Design Appendix B

100-year, 6-hour HEC-1 Output
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RTIMP 0.00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE

26 UK OVERLAND-FLOW ELEMENT NO. 1
L 300. OVERLAND FLOW LENGTH
s 0.0150 SLOPE
N 0.130 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE

27 RK MAIN CHANNEL
L 520. CHANNEL LENGTH
s 0.0150 SLOPE
N 0.045 CHANNEL ROUGHNESS COEFFICIENT
CA 0.01 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 4.00 BOTTOM WIDTH OR DIAMETER
z 5.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
*hk
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFs) (MIN) (IN) (FPS)
PLANE1 1.40 1.67 2.64 60.00 9.94 193.21 1.28 0.39
MAIN 1.35 1.38 0.97 173.33 9.65 195.18 1.28 3.28

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.4957E+00 OUTFLOW=0.4919E+00 BASIN STORAGE=0.5027E-04 PERCENT ERROR= 0.7

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.35 1.35 5.00 9.63 195.00 1.28
P *hk *hx Tk e
HYDROGRAPH AT STATION T21A

TOTAL RAINFALL = 3.31, TOTAL LOSS = 2.02, TOTAL EXCESS = 1.29

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
& (CFs) (HR)
(CFs)
+ 10. 3.25 1. 0. 0. 0.
(INCHES) 1.267 1.275 1.276 1.276
(AC-FT) 0. 0. 0. 0.

CUMULATIVE AREA = 0.01 sQ MI

Sk ek ek ko ko ko Rk ok ke ok kb kkk kkk ko ko k Rk Rk Rk Rk kk kk ok hkk ok ok Rk R ok Rk ko ke Rh

Hhkk kAR kA AR

* *
28 KK * T21B * SUBBASIN T21B
* *

FER AR AR AR AR AR
RUNOFF FROM SUBBASIN T21B

SUBBASIN RUNOFF DATA

30 BA SUBBASIN CHARACTERISTICS
TAREA 0.02 SUBBASIN AREA

PRECIPITATION DATA

24 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... v s seimia o sinareinn RIPMED o ieieieree, wslate i srnapssvees TETRY e e
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
0.84 1.53 2.46 2.75 2.94 3.31 0.00 0.00 G.00 0.00 0.00 0.00
STORM AREA = 0.02
31 Ls SCS LOSS RATE
STRTL 0.60 INITIAL ABSTRACTION
CRVNER 77.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
32 UK OVERLAND-FLOW ELEMENT NO. 1
L 300. OVERLAND FLOW LENGTH
S 0.0150 SLOPE
Tract 21 Drainage Design Appendix B Page 4 of 11
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N 0.130 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBRASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE

33 RK MAIN CHANNEL
L 1380. CHANNEL LENGTH
S 0.0130 SLOPE
N 0.045 CHANNEL ROUGHNESS COEFFICIENT
CA 0.02 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 4.00 BOTTOM WIDTH OR DIAMETER
z 5.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
(32
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)
PLANE1 1.40 1.67 2.64 60.00 24.58 193.21 1.28 0.39
MAIN 1.26 1.35 2.14 460.00 22.79 197.33 1.28 3.86

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.1225E+01 OUTFLOW=0.1215E+01 BASIN STORAGE=0.1296E-03 PERCENT ERROR= 0.8

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.26 1.35 5.00 21.68 195.00 1.28
£33 *hk *hk *hk Tk ‘
\
HYDROGRAPH AT STATION T21B
TOTAL RAINFALL = 3.31, TOTAL LOSS = 2.02, TOTAL EXCESS = 1.29
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+ (CFs) (HR)
(CFS)
+ 22. 3.25 2. : IR 0. 0.
(INCHES) 1.272 1.281 1.282 1.282
(AC-FT) 1. 1. 1. : B
CUMULATIVE AREA = 0.02 sQ MI

Fkk kkk kkk ko kkk ok ko ko kkk ko ko ko hkk kkk ko ko ok kkdk ko ko k ok kkk Ak hkk kkk ok ko Rk ko Rk ke Rk ko

L2222 22222222
* *
34 KK * CPB *
* *
dedrde e dede e ook o
COMBINE RUNOFF FROM SUBBASINS T21A AND T21B AT CPB

36 HC HYDROGRAPH COMBINATION
IcoMp 2 NUMBER OF HYDROGRAPHS TO COMBINE
*
*hk *hk ok kR *hk
HYDROGRAPH AT STATION CPB
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+ (CFs) (HR)
(CFs)

+ 31, 3.25 3 1. 0. 0.
(INCHES) 1.270 1.280 1.280 1.280
(AC-FT) 2 2. 2. 2.

CUMULATIVE AREA = 0.02 sQ MI

ko kkdk ke ok Ak khdk ARk Rk k kkh ok ko Rk ko ekok hkk Rk ko Rk Rk kkk hkk ko kkk kkk ok dkk hkk Rk hkh RRk hkk hkd kA h

Ik ko ke ko kR h ok

37 KK : CPBCPC :
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t211006_oh1.doc 100-year, 6-hour HEC-1 Output




e e
ROUTE HYDROGRAPH AT CPB TO CPC

HYDROGRAPH ROUTING DATA

39 RD MUSKINGUM-CUNGE CHANNEL ROUTING

L 650. CHANNEL LENGTH
S 0.0090 SLOPE
N 0.025 CHANNEL ROUGHNESS COEFFICIENT

CA 0.00 CONTRIBUTING AREA

SHAPE TRAP CHANNEL SHAPE

WD 8.00 BOTTOM WIDTH OR DIAMETER

z 1.50 SIDE SLOPE

*hk
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXTIMUM
PEAK CELERITY

(MIN) (FT) (CFSs) (MIN) (IN) (FPS)

MAIN 1.72 1.44 1.75 325.00 31.05 197.75 1.28 4.87

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 372 1.44 5.00 30.17 200.00 1.28

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1706E+01 EXCESS=0.0000E+00 OUTFLOW=0.1706E+01 BASIN STORAGE=0.4208E-03 PERCENT ERROR= 0.0

*hk 1224 *kk *hk *hk

HYDROGRAPH AT STATION CPBCPC

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+ (CFs) (HR)
(CFS)

+ 30. 3.33 3. 1. 0. 0.
(INCHES) 1.270 1:279 1.279 1.279
(AC-FT) 2. 2 2. 2.

CUMULATIVE AREA = 0.02 sQ MI

Fokk kdkk hkk hkk kkk hdk kkk ek hkk kkk Ak Ak Rk ko hkk kkk ok hkk hkk Wk ok hkk ok Rk hkk kkk kkk kkk hkk Rk hkh RAk Rkh

Ik kR Rk k

* *

40 KK * T21C * SUBBASIN T21C
* *
L2 22222222222 2]

RUNOFF FROM SUBEASIN T21C

SUBBASIN RUNOFF DATA

42 BA SUBBASIN CHARACTERISTICS
TAREA 0.05 SUBBASIN AREA

PRECIPITATION DATA

24 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... sie = mimimininie s o sisioces PR e s veerimiers s saene v s simeiarere « & TPEBO werwisre s 5 save
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
0.84 1.53 2.486 2.15 2.94 331 0.00 0.00 0.00 0.00 0.00 0.00

STORM AREA = 0.05

43 Ls SCS LOSS RATE
STRTL 0.60 INITIAL ABSTRACTION
CRVNBR 77.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE

44 UK OVERLAND-FLOW ELEMENT NO. 1
L 300. OVERLAND FLOW LENGTH
s 0.0150 SLOPE
N 0.130 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE

45 RK MAIN CHANNEL
L 2040. CHANNEL LENGTH
S 0.0170 SLOPE
N 0.045 CHANNEL ROUGHNESS COEFFICIENT
CA 0.05 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
Tract 21 Drainage Design Appendix B Page 6 of 11
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CONTINUITY SUMMARY (AC-FT)

NDXMIN

RUPSTQ

ELEMENT

PLANE1
MAIN

3.00 BOTTOM WIDTH OR DIAMETER
5.00 SIDE SLOPE

2 MINIMUM NUMBER OF DX INTERVALS

NO ROUTE UPSTREAM HYDROGRAPH

*hw
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ALPHA M DT DX
(MIN) (FT)
1.40 1.67 2.64 60.00

.48 1.34 2.18 680.00

- INFLOW=0.0000E+00 EXCESS=0.3373E+01 OUTFLOW=0.3344E+01 BASIN

PEAK TIME TO VOLUME
PEAK
(CFSs) (MIN) (IN)
67.63 193.21 1.28
62.56 197.65 1.28

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.48 1.34 5.00
*rk *hk *h
HYDROGRAPH AT STATION T21C

TOTAL RAINFALL = 3.31, TOTAL LOSS = 2.02, TOTAL EXCESS =

PEAK FLOW
+ (CFS)
- 59.

*kk Rk Rk

46 KK
48 HC
223
PEAK FLOW
+ (CFS)
+ 89

whkE Rkk HEE

49 KK

51 RD

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
(HR)
(CFs)

3,33 7 25 1
(INCHES) 1.272 1.281 1.282
(AC-FT) 3 3. 3
CUMULATIVE AREA = 0.05 sQ MI

HkE AR KEE KEE Kkk REk REE KEE KAk KA KAk KEE hkK

AR EERRRIRIIRE

* *
* CPC *
* *

e

COMBINE ROUTED RUNOFF FRCM CPB WITH

HYDROGRAPH COMBINATION

59.26 200.00 1.28

1.29

59.92-HR

SUBBASIN T21C AT CPC

IcoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
(223
*hk *hx *hw Thk
HYDROGRAPH AT STATION CPC
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
(HR)
(CFs)
3.33 10. 3s 1. 1.
(INCHES) 1.271 1.281 1.281 1.281
(AC-FT) S. 5. s. 5.

CUMULATIVE AREA = 0.07 sQ MI

STORAGE=0.3557E-03 PERCENT ERROR=

0.8

Tk RAE KR KAk RRE XEE REK KK KRK Ak F Rk K RRE RRK KAk kEk KRR Ak

Fhk RkE REE Rkk Kk E ARR KA RAE Ak k Ak k kkk Akh Rk RRE ARk kAR ARk ARk RAK KAk RN RAK AR Kkh Rkk Rkk kkk Akk Rk RN

AR AERE IR RS

* *
* CPCCPD *
* *

e

ROUTE HYDROGRAPH AT CPC TO CPD

HYDROGRAPH ROUTING DATA

MUSKINGUM-CUNGE C!
L

s

N

CcA
SHAPE

Tract 21 Drainage Design
t211006_oh1.doc

0.025

HANNEL ROUTING

710. CHANNEL LENGTH

0.0090 SLOPE
CHANNEL ROUGHNESS COEFFICIENT

0.00 CONTRIBUTING AREA
TRAP CHANNEL SHAPE
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WD 8.00 BOTTOM WIDTH OR DIAMETER
z 1.50 SIDE SLOPE

*xx

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXTIMUM
PEAK CELERITY
(MIN) (FT) (CFs) (MIN) (IN) (FPS)
MAIN 1.72 1.44 1.76 355.00 88.48 199.07 1.28 6.72

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.72 1.44 5.00 88.15 200.00 1.28
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5053E+01 EXCESS=0.0000E+00 OUTFLOW=0.5053E+01 BASIN STORAGE=0.4574E-03 PERCENT ERROR= 0.0
e *hh *kok *h *hk

HYDROGRAPH AT STATION CPCCPD

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
* (CFS) (HR)
(CFS)
+ 88. 3.33 10. 3 1. s
(INCHES) 1.272 1.282 1.282 1.282
(AC-FT) 5. S 5 5.

CUMULATIVE AREA = 0.07 sQ MI

FEE REE RkE kEK KRR KA Rk k RRE KRR Kk k Kk KRk KEx kkk KAE KRk KAE ARk FRE RRE RRE KRRk Rk KR F KEF KRN KRk RRE RER ERE RRR ARk RAR

FhER AR A AR IR

* *
52 KK * T21D * SUBBASIN T21D
* *

EEERREA RIS
RUNOFF FROM SUBBASIN T21D

CN adjusted to reflect ADOT improvements per the following:
97.1% @ 77 and 2.9% @ 98

SUBBASIN RUNOFF DATA

56 BA SUBBASIN CHARACTERISTICS
TAREA 0.04 SUBBASIN AREA

PRECIPITATION DATA

24 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... oieaie s omiviemes se DRBO sisiee o sieisisa s ¢ sisre s caeinaia s e TP=89 sicsewsssss
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
0.84 1.53 2.46 2.75 2.94 3.31 0.00 0.00 0.00 0.00 0.00 0.00

STORM AREA = 0.04

57 Ls SCS LOSS RATE
STRTL 0.58 INITIAL ABSTRACTION
CRVNER 77.60 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE

58 UK OVERLAND-FLOW ELEMENT NO. 1
L 300. OVERLAND FLOW LENGTH
s 0.0150 SLOPE
N 0.130 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE

59 RK MAIN CHANNEL
L 2320. CHANNEL LENGTH
s 0.0150 SLOPE
N 0.045 CHANNEL ROUGHNESS COEFFICIENT
CA 0.04 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 5.00 BOTTOM WIDTH OR DIAMETER
z 1.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
Tract 21 Drainage Design Appendix B Page 8 of 11
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ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFs) (MIN) (IN) (FPS)
PLANE1 1.40 1.67 2.59 60.00 58.73 192.85 1,32 0.40
MAIN 1.51 1.42 2.02 773.33 54.40 196.60 1.32 6.63

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.2877E+01 OUTFLOW=0.2851E+01 BASIN STORAGE=0.3028E-03 PERCENT ERROR= 0.9

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.51 1.42 5.00 52.17 195.00 1.31
*hx ok *kw *rx *hw
HYDROGRAPH AT STATION T21D

TOTAL RAINFALL = 3.31, TOTAL LOSS = 1.98, TOTAL EXCESS = 1.33

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+  (CFS) (HR)
(CFS)
+ 52. 3.25 6. 8 1 1.
(INCHES) 1.304 1.314 1.314 1.314
(AC-FT) 3. 3. 3. 3.
CUMULATIVE AREA = 0.04 sQ MI

FRE Kk kkk kkk hkk RAE Rk ok AR Rk Rk ko Rk hkk AR Ak KRk kkk kR ARk kkk Rk Rkk Rk RRk ARk ARk RRk ARk Rk Rk RRE kRh AR

t2 2222222222223
L5 *
60 KK * CPD *
* -

e

COMBINE ROUTED RUNOFF FROM CPC WITH SUBBASIN T21D AT CPD

62 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*hk
*hk *hw ok EE 2 h*
HYDROGRAPH AT STATION CPD
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
- (CFs) (HR)
(CFs)
+ 139. 3.33 16. 4. 2 2.
(INCHES) 1.284 1.293 1.294 1.294
(AC-FT) 8. 8. 8. 8.

CUMULATIVE AREA = 0.11 sQ MI

Fohk ok kdkk kkk ek kkk ok k Rk kR kR k ko Rk Rk Rk Wk ko Rk ARk RRk Rk ko k Rk Rk ko ok hkk Kk ok Rk RkR kkk kRk Rk

e T

* *
63 KK * T21E SUBBASIN T21E
* *

AEERRRRAR AR R NS
RUNOFF FROM SUBBASIN T21E

CN adjusted to reflect ADOT imprvmnts and Pima Rd per the following:
89.6% @ 77 and 10.4% @ 9S8

SUBBASIN RUNOFF DATA

67 BA SUBBASIN CHARACTERISTICS
TAREA 0.04 SUBBASIN AREA

PRECIPITATION DATA

24 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... A sistesieinie s ¢ miemein (BRCBO o o misiesae dutetaeeie wsimvase s evs TPBY e s deiies
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
0.84 1.53 2.46 2.75 2.94 3.31 0.00 0.00 0.00 0.00 0.00 0.00

STORM AREA = 0.04

68 LS SCS LOSS RATE
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STRTL 0.53
CRVNER 79.20
RTIMP c.oo

KINEMATIC WAVE

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

OVERLAND FLOW LENGTH

ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER

SIDE SLOPE

MINIMUM NUMBER OF DX INTERVALS

69 UK OVERLAND-FLOW ELEMENT NO. 1
L 300.
s 0.0150 SLOPE
N 0.130
PA 100.0
DXMIN 5
KINEMATIC WAVE
70 RK MAIN CHANNEL
L 2990.
s 0.0140 SLOPE
N 0.045
CA 0.04
SHAPE TRAP
WD 5.00
z 1.00
NDXMIN 2
RUPSTQ NO

ROUTE UPSTREAM HYDROGRAPH

Tkw

COMPUTED KINEMATIC PARAMETERS

ELEMENT ALPHA
PLANE1 1.40
MAIN 1.46

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.2904E+01 OUTFLOW=0.2876E+01 BASIN STORAGE=0.2574E-03 PERCENT ERROR=

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFs) (MIN) (IN)
1.67 2.63 60.00 62.45 194.02 1.42
1.42 2.59 996.67 54.45 198.33 1.42

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.46 1.42 5.00 51.89 200.00 1.42
*xk *hx *hk *xx *Ew
HYDROGRAPH AT STATION T21E

TOTAL RAINFALL = 3.31, TOTAL LOSS =

PEAK FLOW TIME
6-HR
+ (CFS) (HR)
(CFS)
+ 52; 3.33 6.
(INCHES) 1.407
(AC-FT) 3.

CUMULATIVE AREA =

Tk kkk kkk kkk kkk Rk wRA ok ko ko ko KRR Ak Rk R RAK KRR ARk kAR Rk ok Rk Rk Rk kkk Kk ok whkk kkk hkk ko ok ko hkk

Ahkk kA Rk k

* *
71 KK * CPE *
* *

Ik kR kAR R RN

COMBINE ROUTED

1.88, TOTAL EXCESS = 1.43

MAXIMUM AVERAGE FLOW

24-HR 72-HR 59.92-HR
1 1.
1.418 1.418 1.418
3 3. 3
0.04 sQ MI

RUNOFF FROM CPD WITH SUBBASIN T21E AT CPE

73 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
LA 2]
Tk k L 2 *hw L 2] *hx
HYDROGRAPH AT STATION CPE
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+ (CFs) (HR)
(CFs)
+ 191. 3.33 22. 5. 2. 2.
(INCHES) 1.314 1.324 1.325 1.325
(AC-FT) 11. 11. 11. : s O
CUMULATIVE AREA = 0.15 sQ MI

Tract 21 Drainage Design
t211006_oh1.doc

RUNOFF SUMMARY
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MAXIMUM
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(FPS)
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FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS,

AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
+ T21A 10. 3.25 1 0 0 0.01
HYDROGRAPH AT
+ T21B 22. 3.25 2 1 o 0.02
2 COMBINED AT
+ CPB 31. 3.25 3 1. o] 0.02
ROUTED TO
+ CPBCPC 30. 3.33 3 : 55 0. 0.02
HYDROGRAPH AT
+ T21C 59. 3.33 7 2 1 0.05
2 COMBINED AT
+ CPC 89. 3.33 10. 3. 1. 0.07
ROUTED TO
+ CPCCPD 88. 3.33 10. 3. 2 0.07
HYDROGRAPH AT
+ T21D 52. 3.25 6 1. 1 0.04
2 COMBINED AT
+ CPD 139. 3.33 16. 4. 25 0.11
HYDROGRAPH AT
+ T21E 52. 3.33 6 1 0.04
2 COMBINED AT
+ CPE 191. 3.33 22. 5. 25 0.15
3
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)
T21A MANE 0.97 9.65 195.18 1.28 5.00 9.63 195.00 1.28
CONTINUITY SUMMARY (AC-FT) INFLOW=0.0000E+00 EXCESS=0.4957E+00 OUTFLOW=0.4919E+00 BASIN STORAGE=0.5027E-04 PERCENT ERROR= 0.7
T21B MANE 2.14 22.79 197.33 1.28 5.00 21.68 195.00 1.28
CONTINUITY SUMMARY (AC-FT) INFLOW=0.0000E+00 EXCESS=0.1225E+01 OUTFLOW=0.1215E+01 BASIN STORAGE=0.1296E-03 PERCENT ERROR= 0.8
CPBCPC MANE 1.75 31.05 197.75 1.28 5.00 30.17 200.00 1.28
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1706E+01 EXCESS=0.0000E+00 OUTFLOW=0.1706E+01 BASIN STORAGE=0.4208E-03 PERCENT ERROR= 0.0
T21C MANE 2.18 62.56 197.65 1.28 5.00 59.26 200.00 1.28
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.3373E+01 OUTFLOW=0.3344E+01 BASIN STORAGE=0.3557E-03 PERCENT ERROR= 0.8
CPCCPD MANE 1.76 88.48 199.07 1.28 5.00 88.15 200.00 1.28
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5053E+01 EXCESS=0.0000E+00 OUTFLOW=0.5053E+01 BASIN STORAGE=0.4574E-03 PERCENT ERROR= 0.0
T21D MANE 2.02 54.40 196.60 1.32 5.00 52.17 195.00 1.31
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.2877E+01 OUTFLOW=0.2851E+01 BASIN STORAGE=0.3028E-03 PERCENT ERROR= 0.9
T21E MANE 2.59 54.45 198.33 1.42 5.00 51.89 200.00 1.42
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.2904E+01 OUTFLOW=0.2876E+01 BASIN STORAGE=0.2574E-03 PERCENT ERROR= 1.0
*%% NORMAL END OF HEC-1 #*#%#

Tract 21 Drainage Design

t211006_oh1.doc
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TRACT 21 DRAINAGE DESIGN REPORT
City of Scottsdale Desert Greenbelt
Pima Road Three Basins Project

Appendix C

HEC-1 Ouput for 100-Year, 24-Hour Storm

PENTACORE ARIZONA

Civil Engineering, Construction Management, Planning,
Land Surveying, GPS, Land Information (GIS), ADA Consulting
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* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) il
* MAY 1991 *
* VERSION 4.0.1E =
* Lahey F77L-EM/32 version 5.01 *
* Dodson & Associates, Inc. *
* RUN DATE 01/14/99 TIME 10:48:55 *
(2222222222222 2 S S e 2 S 222222222ttt ddd

LR
*
U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

ok kA
L

R e

X X X0000XX XXX X
X X X X X XX
X X X X X
00K XXKXX X 200X X
X X X X X
X X X X X X
X X XXX KHXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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

LINE

-
CLVONNLAEWNKH

e
@uNOL A WN M

N =
ow

21
22
23

24
25
26
27

28
29
30
31
32
33

34
35
36

LINE

PR3B — Tract 21 Drainage Design
t2110024_ohl1.doc

HEC-1 INPUT PAGE 1
ID.c.vasn S T s vweyaiia s awrsiame Qoo sneine 8 s B sssaes Toninerana Bloiissinis o 9sisoims s 10
D0 TRACT 21 DRAINAGE CHANNEL
iDp by Pentacore AZ File: t2110024.ihl
iDp Project: 5009.0001 Date: 01-14-99 wso
IDp
ID 100-year, 24-hour storm
iDp
ip Ultimate condition hydrology assumes that onsite retention will be
D provided within watershed upon development with peak discharges
D maintained to pre-development conditions.
iDp
ip Includes tributary area from ADOT Loop 101 Pima Freeway as provided
ID by Premier Engineering.
iDp
IDp Curve Numbers for subbasins T21D an T21E are adjusted to reflect
D increased imperviousness due to existing Pima Rd pavement and
iDp future ADOT improvements.
ip
iDp
*DIAGRAM
T 5 720
10 3
*
*
*
KK T21A SUBBASIN T21A
KM RUNOFF FROM SUBBASIN T21A AT CPA
BA 0.0072
*
* 100-year precipitation, 24-hour storm duration
*
PH .84 1.53 2.46 2.75 2.94 3.31 3.74 4.17
LS 77
UK 300 0.015 0.13 100
RK 520 0.015 0.045 TRAP 4 5
*
*
*  ROUTE SUBBASIN T21A (CPA) TO CPB --- TOO SHORT TO ROUTE
*
*
KK T21B SUBBASIN T21B
KM RUNOFF FROM SUBBASIN T21B
BA 0.0178
Ls 77
UK 300 0.015 0.13 100
RK 1380 0.013 0.045 TRAP 4 5
*
KK CPB
KM COMBINE RUNOFF FROM SUBBASINS T21A AND T21B AT CPB
HC 2
*
HEC-1 INPUT PAGE 2
I eeusa u G ST 2erisla s ) e (T Be vissveists 6 vt Wisioemneitidin (- AR L I 10
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. 37 KK CPBCPC
38 KM  ROUTE HYDROGRAPH AT CPB TO CPC
. 39 RD 650 0.009 0.025 TRAP 8 1.5
.
' 40 KK  T21C SUBBASIN T21C
41 KM RUNOFF FROM SUBBASIN T21C
‘ a2 BA 0.0490
a3 LS 77
44 UK 300 0.015 0.13 100
. a5 RK 2040 0.017 0.045 TRAP 3 5
*
’ 46 KK ceC
a7 KM  COMBINE ROUTED RUNOFF FROM CPB WITH SUBBASIN T21C AT CPC
» - -l
*
. 49 KK CPCCPD
50 KM  ROUTE HYDROGRAPH AT CPC TO CPD
. 51 RD 710 0.009 0.025 TRAP 8 1.5
*
. 52 KK  T21D SUBBASIN T21D
53 KM RUNOFF FROM SUBBASIN T21D
54 KM CN adjusted to reflect ADOT improvements per the following:
55 KM 97.1% @ 77 and 2.9% @ 98
56 BA 0.0406
. 57 LS 77.6
58 UK 300 0.015 0.13 100
‘ 59 RK 2320 0.015 0.045 TRAP 3 10
*
60 KK cep
61 KM  COMBINE ROUTED RUNOFF FROM CPC WITH SUBBASIN T21D AT CPD
62 HC 2
o :
*
. *  ROUTE HYDROGRAPH AT CPD TO CPE --- TOO SHORT TO ROUTE
*
*
‘ 63 KK  T21E SUBBASIN T21E
64 K RUNOFF FROM SUBBASIN T21E
. 65 KM CN adjusted to reflect ADOT imprvmnts and Pima Rd per the following:
66 KM 89.6% @ 77 and 10.4% @ 98
67 BA 0.0380
‘ 68 Ls 79.2
69 UK 300 0.015 0.13 100
' 70 RK 2990 0.014 0.045 TRAP 5 10
.
1 HEC-1 INPUT PAGE 3
. LINE ID....... L EE I B oo simiaie 3., /TSR B et P The etz B o R 10
. 71 KK CPE
72 KM  COMBINE ROUTED RUNOFF FROM CPD WITH SUBBASIN T21E AT CPE
73 HC 2
*
. 74 2z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
. INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
' NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
. 21 T21A
' 28 . T21B
. 34 CPB.....cvonn..
v
® :
37 CPBCPC
40 . T21C
a6 CPC..ovvennnn..
® :
v
. 49 CPCCPD
. 52 : T21D
‘ 60 (o1, R S
‘ PR3B — Tract 21 Drainage Design Appendix C Page 2 of 11
t2110024_ohl.doc 100-year, 24-hour HEC-1 Output




63 s T21E

71 CPE. . .ciee = somsa

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

R R R R AR R RN R R NI IR RN RN RN NN NI R

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* MAY 1991 *
* VERSION 4.0.1E *
* Lahey F77L-EM/32 version 5.01 *
* Dodson & Associates, Inc. *
* RUN DATE 01/14/99 TIME 10:48:55 -
IS 2222322222222 22222 22 222 2 2222222222222 dd

TRACT 21 DRAINAGE CHANNEL
by Pentacore AZ
Project: 5009.0001

100-year, 24-hour storm

D R R R R e e e

* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 551-1748 *
* *
* *

e e

£2110024 .DAT
01-14-99 wso

Ultimate condition hydrology assumes that onsite retention will be
provided within watershed upon development with peak discharges

maintained to pre-development conditions.

Includes tributary area from ADOT Loop 101 Pima Freeway as provided

by Premier Engineering.

Curve Numbers for subbasins T21D an T21E are adjusted to reflect
increased imperviousness due to existing Pima Rd pavement and

future ADOT improvements.

20 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 720 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1155 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 59.92 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

dkk hkh hkk hhk hkk hhk kkk hhE kR R ARk kkdk kkk Rhk kkk Ak Rk ko Ak ok ko Ak kkk Rkd Rk ok Wk Rk Rk hkk ko R

e e e e T
* *

21 KK * T21A *
* *

SUBBASIN T21A

kR AR AR AR AR AN
RUNOFF FROM SUBBASIN T21A AT CPA

SUBBASIN RUNOFF DATA

23 BA SUBBASIN CHARACTERISTICS
TAREA 0.01 SUBBASIN AREA

PRECIPITATION DATA

24 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... seassanacessnvs TP-40 sisssssnsanene
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
0.84 1.53 2.46 2.75 2.94 3.31 3.74 4.17

STORM AREA = 0.01

25 Ls SCS LOSS RATE
STRTL 0.60 INITIAL ABSTRACTION
CRVNER 77.00 CURVE NUMBER

PR3B — Tract 21 Drainage Design
t2110024_ohl.doc

Appendix C

100-year, 24-hour HEC-1 Output

....... TP-49 cceecsccsss

4-DAY 7-DAY 10-DAY
0.00 0.00 0.00
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RTIMP 0.00

KINEMATIC WAVE

PERCENT IMPERVIOUS AREA

26 UK OVERLAND-FLOW ELEMENT NO. 1
L 300. OVERLAND FLOW LENGTH
S 0.0150 SLOPE
N 0.130 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
KINEMATIC WAVE
27 RK MAIN CHANNEL
L 520. CHANNEL LENGTH
s 0.0150 SLOPE
N 0.045 CHANNEL ROUGHNESS COEFFICIENT
Ca 0.01 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 4.00 BOTTOM WIDTH OR DIAMETER
z 5.00 SIDE SLCPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
*hk
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)
PLANE1 1.40 1.67 2.24 60.00 14.15 730.08 1.94 0.45
MAIN 1.35 1.35 0.96 173.33 13.78 732.22 1.94 3.62
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.7471E+00 OUTFLOW=0.7441E+00 BASIN STORAGE=0.8452E-04 PERCENT ERROR= 0.4
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 1.35 1.35 5.00 13.07 730.00 1.93
Rk *hE *hx wkE *xx
HYDROGRAPH AT STATION T21A

TOTAL RAINFALL = 4.17, TOTAL LOSS =

PEAK FLOW TIME
6-HR
+ (CFS) (HR)
(CFSs)
+ 13. 12.17 1.
(INCHES) 1.695
(AC-FT) 1.

CUMULATIVE AREA =

2.22, TOTAL EXCESS = 1.95

MAXIMUM AVERAGE FLOW

24-HR 72-HR 59.92-HR
0. 0. 0.
1.932 1.933 1.933
1 1. 1
0.01 sQ MI

Wkk kkk ko hkk kkh ke kkk ek ok hhk ok ok ok kb ko ko ok ok ok Rk ek ko Rk Rk ok Wk ko ok ok Rkk ko ko

e e

* *
28 KK * T21B *
* *
L2222 2222222223

SUBBASIN T21B

RUNOFF FROM SUBBASIN T21B

SUBBASIN RUNOFF DATA

30 BA SUBBASIN CHARACTERISTICS
TAREA 0.02 SUBBASIN AREA
PRECIPITATION DATA
24 PH DEPTHS FOR C-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... Y pmesanes saes TR=R0 siensnmisaaawEs sswvaesoove TP-89 udenwades s
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
0.84 1:53 2.46 275 2.94 3.3 3.74 4.17 0.00 0.00 0.00
STORM AREA = 0.02
31 Ls SCS LOSS RATE
STRTL 0.60 INITIAL ABSTRACTION
CRVNBR 77.00 CURVE NUMEER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
32 UK OVERLAND-FLOW ELEMENT NO. 1
L 300. OVERLAND FLOW LENGTH
- 0.0150 SLOPE
PR3B — Tract 21 Drainage Design Appendix C
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N 0.130 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE

33 RK MAIN CHANNEL
L 1380. CHANNEL LENGTH
s 0.0130 SLOPE
N 0.045 CHANNEL ROUGHNESS COEFFICIENT
CA 0.02 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 4.00 BOTTOM WIDTH OR DIAMETER
z 5.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
e
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXTMUM
PEAK CELERITY
(MIN) (FT) (CFs) (MIN) (IN) (FPS)
PLANE1 1.40 1.67 2.24 60.00 34.98 730.08 1.94 0.45
MAIN 1.26 1.35 1.94 460.00 32.54 734.45 1.94 4.24

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.1847E+01 OUTFLOW=0.1838E+01 BASIN STORAGE=0.2190E-03 PERCENT ERROR= 0.5

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.26 1.35 5.00 32.07 735.00 1.94
2 2d *hw *hk *kk *hx
HYDROGRAPH AT STATION T21B
TOTAL RAINFALL = 4.17, TOTAL LOSS = 2.22, TOTAL EXCESS = 1.95
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
- (CFS) (HR)
(CFS)

+ 32 12.25 3. s 0. 0.
(INCHES) 1.697 1.936 1.937 1.937
(AC-FT) 2. 2 2% 2-

CUMULATIVE AREA = 0.02 sQ MI

Fhk khh Kkkk KRk hkh RAkE kkk kkk Ak Rhk Rkk Rkk ARk RRE kkk Rkk Rk hkk ARk kkk Rkk Rk kkk Rk Rk ARk Rk Rk Rk Rk RRk Rk RAw

Ehkk A AR RN
* *
34 KK * CPB *
* *
Fhkkkkkdhk ko
COMBINE RUNOFF FROM SUBBASINS T21A AND T21B AT CPB
36 HC HYDROGRAPH COMBINATION
IcoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*hw
22 *hk *hw *hk ok
HYDROGRAPH AT STATION CPB
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+ (CFs) (HR)
(CFs)
+ 45. 12.25 5. 1. 1; T
(INCHES) 1.696 1.935 1.936 1.936
(AC-FT) 2. 3. 5 3.

CUMULATIVE AREA = 0.02 sQ MI

Tk kR E kR R KRR kRR R RRE RAR AR E REE RER AR KRR RRE KAE Rk E RRE RRE Rk R AR kAR ARk RRE Rk Rk AR RkR RAE kkk hkk kR k RAE Akd

37 KK : CPBCPC :
PR3B — Tract 21 Drainage Design Appendix C Page 5 of 11
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0000008090000 00000000000000000000000000000

e a2 22 22 2

ROUTE HYDROGRAPH AT CPB TO CPC

HYDROGRAPH ROUTING DATA

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER

39 RD MUSKINGUM-CUNGE CHANNEL ROUTING

L 650.

s 0.0090

N 0.025

CA 0.00

SHAPE TRAP

WD 8.00

z 1.50

SIDE SLOPE

Ew

COMPUTED MUSKINGUM-CUNGE PARAMETERS

ELEMENT ALPHA
MAIN 1.2
MAIN 1.72

COMPUTATION TIME STEP

M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFSs) (MIN) (IN) (FPS)
1.44 1.99 325.00 42.88 735.81 1.94 5.43
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
1.44 5.00 42.64 735.00 1.93

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2581E+01 EXCESS=0.0000E+00 OUTFLOW=0.2581E+01 BASIN STORAGE=0.4225E-03 PERCENT ERROR= 0.0

HYDROGRAPH AT STATION

PEAK FLOW TIME
6-HR
+ (CFS) (HR)
(CFs)
+ 43 12.25 5.
(INCHES) 1.695
(AC-FT) 2.

CUMULATIVE AREA =

*kk *x*

CPBCPC

MAXIMUM AVERAGE FLOW

24-HR 72-HR 59.92-HR
1 1. 1
1.934 1.935 1.935
3 3 3
0.0z sQ MI

Hhk kkk kkEk KRR RkE REE REK REK KRR RAk ARk Rkk Rk RhE RRE Akk Rk RRk kR RRR Rk RRk kAR KRk KAk R RRFE RAE Rk KRR E RAE RRE kAR

e

* *
40 KK * T21C *
* *

EE e 2

SUBBASIN T21C

RUNOFF FROM SUBBASIN T21C

SUBBASIN RUNOFF DATA

42 BA SUBBASIN CHARACTERISTICS
TAREA 0.05 SUBBASIN AREA
PRECIPITATION DATA
24 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
oalate BYDRO=3S sanssd  wasassoses saeem TP=40 Zinssssmanesels | ssaswnne s ies TP-49 ....
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
0.84 1.53 2.46 2.75 2.94 3.31 3.74 4.17 0.00 0.00 0.00
STORM AREA = 0.05
43 Ls SCS LOSS RATE
STRTL 0.60 INITIAL ABSTRACTION
CRVNER 77.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
44 UK OVERLAND-FLOW ELEMENT NO. 1
L 300. OVERLAND FLOW LENGTH
s 0.0150 SLOPE
N 0.130 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
KINEMATIC WAVE
45 RK MAIN CHANNEL
L 2040. CHANNEL LENGTH
S 0.0170 SLOPE
N 0.045 CHANNEL ROUGHNESS COEFFICIENT
CA 0.05 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
5 ’ : :
PR3B — Tract 21 Drainage Design Appendix C
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GO0 0000000000 0000000000000000000000000000O0NF°

WD 3.00 BOTTOM WIDTH OR DIAMETER
z 5.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

e
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX
(MIN) (FT)
PLANE1 1.40 1.67 2.25 60.00
MAIN 1.48 1.34 1.89 680.00

PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(CFs) (MIN) (IN) (FPS)
96.26 730.08 1.94 0.45
89.04 734.76 1.94 6.09

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.5084E+01 OUTFLOW=0.5062E+01 BASIN STORAGE=0.6018E-03 PERCENT ERROR= 0.4

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.48 1.34 5.00
ek *hk *h *kk
HYDROGRAPH AT STATION T21C

TOTAL RAINFALL = 4.17, TOTAL LOSS = 2.22, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
+ (CFS) (HR)
(CFS)
+ 88. 12.25 - 5 3. 3
(INCHES) 1.699 1.938 1.939
(AC-FT) & 5. S.

CUMULATIVE AREA = 0.05 sQ MI

REE RRE AR KK REE KK KEH REF KRE KAk Akk Ak AR wEk ARk kkk kkh

EkA R AR AR

* *
46 KK * CPC *
* *

P s

88.43 735.00 1.94
*kx
1.95
59.92-HR
b
1.939
5.

EhE kR KRR kkk RRE REE RAE RRE REE Rk k AER KAE ARk ARE RRE A

COMBINE ROUTED RUNOFF FROM CPB WITH

SUBBASIN T21C AT CPC

48 HC HYDROGRAPH COMBINATION
ICoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*hw
Tk TRk *hw *hk *wx
HYDROGRAPH AT STATION CPC
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
* (CFs) (HR)
(CFs)
+ 131. 12.25 14. 4. . 2.
(INCHES) 1.698 1.936 1.938 1.938
(AC-FT) T 8. 8.

CUMULATIVE AREA = 0.07 sQ MI

ko khk kkk hkk Kkh ARk Ak Rkh Rk Akk Rk Rhk kEk krE AkE AR

Hh R R A E R A RS

* *
49 KK * CPCCPD *
* *

KE I A AR AIRAN

ROUTE HYDROGRAPH AT CPC TO CPD

HYDROGRAPH ROUTING DATA

HhE RkR KRR Kk k RER kkk WRE Ak k AR Ak k AR Kk k Rk Rk kkk Rk E AEh

51 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 710. CHANNEL LENGTH
s 0.0090 SLOPE
N 0.025 CHANNEL ROUGHNESS COEFFICIENT
CA 0.00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

PR3B — Tract 21 Drainage Design
t2110024_ohl.doc
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WD 8.00 BOTTOM WIDTH OR DIAMETER
z 1.50 SIDE SLOPE

*kw

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)
MAIN 1.72 1.44 1.57 355.00 128.93 736.67 1.94 7.55
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 1.72 1.44 5.00 123.17 735.00 1.94

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.7651E+01 EXCESS=0.0000E+00 OUTFLOW=0.7650E+01 BASIN STORAGE=0.4564E-03 PERCENT ERROR= 0.0

1221 *hk *kk *h *rk

HYDROGRAPH AT STATION CPCCPD

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+ (CFS) (HR)
(CFS)
+ 123 12.25 14. 4. 2; 2.
(INCHES) 1.699 1.938 1.940 1.940
(AC-FT) 2 8. 8. 8.

CUMULATIVE AREA = 0.07 sQ MI

Rk hkh hkk kkd Rk kAR Rk Kk KAk REE RAk AR ARE KRk Rk Rk RAR RER AEE Ak k KAk Rk E hkd Rk E AAh Rk Rk kR k Rk Rkk Rk k kR E KRR kR

e e

* *
52 KK & T21D * SUBBASIN T21D
* *

L2222 222222222
RUNOFF FROM SUBBASIN TZ1D
CN adjusted to reflect ADOT improvements per the following:
97.1% @ 77 and 2.9% @ 98

SUBBASIN RUNOFF DATA

56 BA SUBBASIN CHARACTERISTICS
TAREA 0.04 SUBBASIN AREA
PRECIPITATION DATA
24 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
..... HYDRO=35 .ciess ans saameass s sive TR0 aiieae ¢ slaareiee v st oo soasiasie s s TRBY seisenaiess s
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
0.84 1.53 2.46 25 TS 2.94 3.31 3.74 4.17 0.00 0.00 0.00 0.00
STORM AREA = 0.04
57 Ls SCS LOSS RATE
STRTL 0.58 INITIAL ABSTRACTION
CRVNBER 77.60 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
58 UK OVERLAND-FLOW ELEMENT NO. 1
L 300. OVERLAND FLOW LENGTH
s 0.0150 SLOPE
N 0.130 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
KINEMATIC WAVE
59 RK MAIN CHANNEL
L 2320. CHANNEL LENGTH
S 0.0150 SLOPE
N 0.045 CHANNEL ROUGHNESS COEFFICIENT
CA 0.04 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 5.00 BOTTOM WIDTH OR DIAMETER
z 1.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
R
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
PR3B — Tract 21 Drainage Design Appendix C Page 8 of 11
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ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFS) (MIN) (IN)
PLANE1 1.40 1.67 2.25 60.00 80.5¢ 731.33 1.98
MAIN 1.51 1.42 1.84 773.33 75.62 733.30 1.98

MAXIMUM
CELERITY
(FPS)

0.46
7.30

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.4313E+01 OUTFLOW=0.4296E+01 BASIN STORAGE=0.5050E-03 PERCENT ERROR= 0.4

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.51 1.42 5.00 74.37 735.00 1.98
o * *Ew *hn *kk
HYDROGRAPH AT STATION T21D
TOTAL RAINFALL = 4.17, TOTAL LOSS = 2.18, TOTAL EXCESS = 1.99
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-ER
+ (CFS) (HR)
(CFS)
+ 74. 12.25 8. 25 1. g 1%
(INCHES) 1.739 1.982 1.984 1.984
(AC-FT) 4. 4. 4. 4.
CUMULATIVE AREA = 0.04 sQ MI

whE WAE KA

60 KK
62 HC
*hk
PEAK FLOW
+ (CFs)
W 198

*hE kkk wRE

63 KK

67 BA

24 PH

68 LS

PR3B — Tract 21 Drainage Design
t2110024_ohl.doc

Hhkk kkk khE kkk hkh KAk KAk Rhk Rk kkk kkk Rk RAk wkk Rk d RAk RkR kkk FAFE RRd RRA ARk kAR ok Rk kkE Rk Rk ko kkh

E2 222222222222
* *
* cep  *
* *

e

COMBINE ROUTED RUNOFF FROM CPC WITH SUBBASIN T21D AT CPD

HYDROGRAPH COMBINATION

ICoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*xE
*Ew *hw *hx *xr
HYDROGRAPH AT STATION CPD
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
(HR)
(CFs)

12.25 2L 6. vac 2l
(INCHES) 1.713 1.954 1.955 1.955
(AC-FT) 10. 12. 12. 12.

CUMULATIVE AREA = 0.11 sQ MI

Fhk KkR KK REK Rkk AR Ak KRRk KAk kR E KEE KR ARk Rk Rk KRR AR ARk RRK KRN WRR ARR khk ARk kkh KAk ARk hkk Ak wAN

Tk kAR R IR RNk

* *
* T21E +* SUBBASIN T21E
* *

L2 2222222222
RUNOFF FROM SUBBASIN T21E
CN adjusted to reflect ADOT imprvmnts and Pima Rd per the following:
89.6% @ 77 and 10.4% @ 98

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.04 SUBBASIN AREA

PRECIPITATION DATA
DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
i asls BYDRD-35 wissne  swewnvss seine s TP-40 iussvssunssaia  sameives saine TP-49 ...
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
0.84 1.53 2.46 2.75 2.94 3.31 3.74 4.17 0.00 0.00 0.00
STORM AREA = 0.04

SCS LOSS RATE

Appendix C
100-year, 24-hour HEC-1 Output

10-DAY

0.00
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STRTL 0.53 INITIAL ABSTRACTION
CRVNBR 79.20 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE

69 UK OVERLAND-FLOW ELEMENT NC. 1
L 300. OVERLAND FLOW LENGTH
s 0.0150 SLOPE
N 0.130 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT COF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE

70 RK MAIN CHANNEL
L 2990. CHANNEL LENGTH
S 0.0140 SLOPE
N 0.045 CHANNEL ROUGHNESS COEFFICIENT
CA 0.04 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 5.00 BOTTOM WIDTH OR DIAMETER
zZ 1.00 SIDE SLCPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
*hk
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFSs) (MIN) (IN) (FPS)
PLANE1 1.40 1.67 2.18 60.00 83.41 730.42 2.11 0.47
MAIN 1.46 1.42 2.41 996.67 73.25 733.53 2.11 7.04

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.4293E+01 OUTFLOW=0.4274E+01 BASIN STORAGE=0.5399E-03 PERCENT ERROR= 0.4

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.46 1.42 5.00 73.07 735.00 2.11
*hx ok k Tk L2 2] ok
HYDROGRAPH AT STATION T21E
TOTAL RAINFALL = 4.17, TOTAL 1OSS = 2.05, TOTAL EXCESS = 2.12
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+  (CFS) (HR)
(CFS)

+ 73. 12.25 8. 2. . 1.
(INCHES) 1.851 2.107 2.108 2.108
(AC-FT) 4. 4. 4. 4.

CUMULATIVE AREA = 0.04 sQ MI

hhh hkk kkk kkk Rk kkk ke khk ok hkk kk Rk Rk Rk Rk Rk ARk ko Rk ok kkk kkk Rk Rk ok ok ok ko ke ok ko ek Wk

FhkR AR A IR I NN

* *
71 KK * CPE *
* *

e

COMBINE ROUTED RUNOFF FROM CPD WITH SUBBASIN T21E AT CPE

73 HC HYDROGRAPH COMBINATION
IcoMpP 2 NUMBER CF HYDROGRAPHS TO COMBINE
22
*x¥ *h *EE k¥ ok
HYDROGRAPH AT STATION CPE
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+ (CFS) (HR)
(CFSs)
+ 271 12.25 29. 8. 3. 3.
(INCHES) 1.747 1.992 1.993 1.993
(AC-FT) 14. 16. 16. 16.

CUMULATIVE AREA = 0.15 sQ MI

RUNOFF SUMMARY

PR3B — Tract 21 Drainage Design Appendix C Page 10 of 11
t2110024_ohl.doc 100-year, 24-hour HEC-1 Output



‘ 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
. + T21A 13, 12.17 1. 0. 0. 0.01
HYDROGRAPH AT
. + T21B 32. 12.25 3. 1. 0. 0.02
. 2 COMBINED AT
+ ceB 45. 12.25 5. ) 28 S 18 0.02
. ROUTED TO
+ CPBCPC 43. 12.25 5. x. 1. 0.02
. HYDROGRAPH AT
+ T21C 88. 12.25 9. 3. 1. 0.05
. 2 COMBINED AT
l + cpc 131, 12.25 14. a. 2. 0.07
ROUTED TO
. + CPCCPD 123,  12.25 14. 4. 2, 0.07
HYDROGRAPH AT
‘ + T21D 74. 12.25 8. 2. 1. 0.04
2 COMBINED AT
‘ - cPD 198. 12.25 21. 3 2. 0.11
HYDROGRAPH AT
+ T21E 73.  12.25 8. 2 0.04
. 2 COMBINED AT
+ CPE 271,  12.25 29. 8. 3. 0.15
1
. 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)
T21A MANE 0.96 13.78  732.22 1.94 5.00 13.07 730.00 1.93
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.7471E+00 OUTFLOW=0.7441E+00 BASIN STORAGE=0.8452E-04 PERCENT ERROR= 0.4
. T21B  MANE 1.94 32.54 734.45 1.94 5.00 32.07 735.00 1.94
. CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.1847E+01 OUTFLOW=0.1838E+01 BASIN STORAGE=0.2190E-03 PERCENT ERROR= 0.5
. CPBCPC MANE 1.99 42.88 735.81 1.94 5.00 42.64 735.00 1.93
‘ CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2581E+01 EXCESS=0.0000E+00 OUTFLOW=0.2581E+01 BASIN STORAGE=0.4225E-03 PERCENT ERROR= 0.0
‘ T21C MANE 1.89 89.04 734.76 1.94 5.00 88.43  735.00 1.94
. CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.5084E+01 OUTFLOW=0.5062E+01 BASIN STORAGE=0.6018E-03 PERCENT ERROR= 0.4
. CPCCPD MANE 1.57 128.93  736.67 1.94 5.00 123.17 735.00 1.94
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.7651E+01 EXCESS=0.0000E+00 OUTFLOW=0.7650E+01 BASIN STORAGE=0.4564E-03 PERCENT ERROR= 0.0
. T21D MANE 1.84 75.62  733.30 1.98 5.00 74.37 735.00 1.98 |
. CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.4313E+01 OUTFLOW=0.4296E+01 BASIN STORAGE=0.5050E-03 PERCENT ERROR= 0.4
‘ T21E MANE 2.41 73.25 733.53 2.1 5.00 73.07 735.00 2.11
. CONTINUITY SUMMARY (AC-FT) - INFLOW=0.0000E+00 EXCESS=0.4293E+01 OUTFLOW=0.4274E+01 BASIN STORAGE=0.5399E-03 PERCENT ERROR= 0.4
l *#*% NORMAL END OF HEC-1 *#%%
. PR3B — Tract 21 Drainage Design Appendix C Page 11 of 11
t2110024_ohl.doc 100-year, 24-hour HEC-1 Output







TRACT 21 DRAINAGE DESIGN REPORT
City of Scottsdale Desert Greenbelt
Pima Road Three Basins Project

Appendix D

Hydraulic Analyses Reference Data

PENTACORE ARIZONA

Civil Engineering, Construction Management, Planning,
Land Surveying, GPS, Land Information (GIS), ADA Consulting



®
®
®
*
‘ River: B Tract 21 Channel v @ [V Ediinterpolated XS's
® Reacl’t‘]Reach 1 __V_J
@ ~ Selected Area Global Edits
"> Add Constant ‘ e Multiply Factor : Set Values Li
[ RiverSta [ Fretm(nKi| n#1l | n#2 | n#3 | ni4
1]12350 n .03 025 .03
*® 2|12110 n 03 025 .03
® 3/12090 n .03 035 .03
4|12085*  |n .03 035 .03 .03
® 512080 |n .03 .035 .03 .03
® 6|12075* |n .03 035 .03 .03
7|12070 n .03 .035 03
® 8|12020 n 03 025 .03
& 9|12015 n .03 025 .03
10[11755 n .03 025 .03
® 11]11750 n .03 022 .03
® 12|11745%  |n .03 022 .03 .03
13[11740%  |n .03 022 .03 .03
| 14|11735>  |n .03 022 .03 03
& 15/11730 n 03 022 .03
16|11720%  |n .03 022 .03
@* 17|11700% |n .03 022 .03
o 18/11680 n .03 022 .03
1911260 n .03 022 .03
® 20/11230 n .03 022 .03
% 21[11070 n .03 022 .03
22|11030 n .03 022 .03
@ 23/10950 n .03 022 .03
® 24/ 10840 n .03 022 .03
25/10730 n .03 022 .03
»® 26/10550 n .03 022 .03
® 27|10450 n .03 022 .03
28|10440>  |n .03 022 .03 .03
® 29/10430%  |n .03 022 .03 .03
o 30[10420%  |n .03 022 .03 .03
- 31[10410%  |n .03 022 .03 .03
- 32|10400%  |n .03 022 .03 .03
o 33/10330 n .03 022 .03
34|10364>  |n 03 022 .03
9 35[10338*  |n 03 022 03
() 36[10312 n .03 022 .03
37/ 10302 n .03 015 .03
[ 38[10187.5 | Culvent
. 39/10072 n 03 015 .03
4010050 n .03 022 .03
@ 41/10000 n .03 022 .03
) 42|9850 n .03 022 .03
& ok | Cancel Hep |
®
@
‘ Tract 21 Drainage Design Appendix D Page 1 of 1
‘ t21dsgnrpt-AppxD.doc HEC-RAS listing of Manning’s n Values
»




| Edit Contraction/Expansion Coefficients

k;‘Rlver i Tract 21 Channel i @.

Reach: |Reach 1

Selected Area Blobal Ed t
| Add Constant 1

W~ Edt InterpolétedX‘S;sA ~

. Multiply Factor I e

S Vakins

- Contraction |

. Expansion

12085

12080

12075

12070

12020

wWoWwwwwww

WIDIND T | W~

12015

b
o

11755

et
-t

11750

-t
N

11745

T
(€3]

11740.*

-t
fa

117358

P
o

11730

ik
o

1720

poi 3
-~

11700

X
[as)

11680

Y
w

11260

N
o

11230

n
ek

11070

N
n

11030

™~
4]

10950

N
o

10840

™~
i

10730

5]
23]

10550

nN
~1

10450

~N
[=n)

10440

2]

10430

(98]
o

10420.*

L&h]
b

10410

[5%]
)

10400

(4%
)

10330

W
+a

10364.*

[45]
a1

10338.¢

(5]
(°2]

10312

(2% ]
=3

10302

T
1.1
‘Al
1.1
1.1

A
.3

1
K
|1
A
i '1

4|
|1
1.3

.3

3

A

i)

A

o

A

A

A

A

A

|

A

A

A

N

A

3

.3

e

3

3

(53]
Q

101875

Culvert

[44]
3]

10072

I
{1 |

10050

o
——d

10000

e
N

9850

N
A
A

1 pRE|

Cancel l

B 1

Tract 21 Drainage Design

t21dsgnrpt-AppxD.doc

Appendix D
HEC-RAS listing of C&E Values

Page 1 of 1



®
[
L]
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. Station Plan Station
o 12350 1100
12110 1340
® 12090 1360
@ 12070 1380
) 12020 1430
o 12015 1435
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e 11745 1705
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o 10550 2900
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@ 10302 3148
¢ 10187.5 3262.5
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»
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(1) GRADE CHANNEL TO LIMITS  CUT §CY [ 1,751

SHOWN PER DETAIL FILL}CY 81

(3) CONSTRUCT SHOTCRETE CHANNEL SF 2,758
LINING PER DETAIL,/ "™\
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ADOT FENCE
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EXISTING GROUND 1/
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PT
NO. STA OFFSET ELEV
() | 13+82.73 | 30.00LT | 1602.54
@ | 13+13.87 | 21.04 LT 1605.53
®) | 13+83.06 | 33.45 L7 1605.57
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CONSTRUCT 230 LF OF 8° X 4’ CONCRETE BOX
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TRACT 21 DRAINAGE DESIGN REPORT
City of Scottsdale Desert Greenbelt
Pima Road Three Basins Project

Appendix F

HEC-RAS Output for the 50-year, 24-hour storm
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HEC-RAS September 1998 Version 2.2
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street, Suite D
Davis, California 95616-4687
(916) 756-1104

X X X0XxXxX KX XXXX XX KXXX
X X X X X X X X X X

X X X X X X X X X

XO00OKXK XXXX X XXX XXXX KOOKK 00X
X X X X X X X X X
X X X X X X X X X X
X X X0 XXX X X X X KXXXX

PROJECT DATA

Project Title: PR3B Project - Tract 21 Channel
Project File : T21CHNNL.prj

Run Date and Time: 5/22/99 12:14:12 PM

Project in English units

Project Description:

Pima Road Three Basins Project - Tract 21 Drainage Channel and Pima/Princess TI
Culvert
Pentacore Arizona --- Project No. 5009.0001

River Station 10000
equals Channel Construction STA 34+50

PLAN DATA

Plan Title: PR3B-Tract2l Drainage Channel 50yrDsgn
Plan File : p:\0007\TRACT21\engr\hydraulics\RAS\T21CHNNL.pO1

Geometry Title: PR3B-Tract2l Drng Chnnl Geom - 8' x4' rcb
Geometry File : p:\0007\TRACT21\engr\hydraulics\RAS\T21CHNNL.gO1

Flow Title : PR3B-Tract2l Flow Data (50yr,24hr)
Flow File : p:\0007\TRACT21\engr\hydraulics\RAS\T21CHNNL. £01
Plan Description:
Pima Road Three Basins - Tract 21 Channel
Pentacore AZ --- Job No.
5009.0001

100% Channel Design - 8'x4' RCB at Pima-Princess
50yr,24hr Design
Discharges

Plan Summary Information:

Number of: Cross Sections = 41 Mulitple Openings = o]
Culverts = h Inline Weirs = 0
Bridges = o

Computational Information
Water surface calculation tolerance =
Critical depth calculaton tolerance =
Maximum number of interations = 20
Maximum difference tolerance =
Flow tolerance factor -

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow
FLOW DATA

Flow Title: PR3B-Tract2l Flow Data (50yr,24hr)
Flow File : p:\0007\TRACT21\engr\hydraulics\RAS\T21CHNNL. £01

Flow Data (cfs)

River Reach RS PE 1

Tract 21 ChannelReach 1 12350 10

Tract 21 ChannelReach 1 12070 22

Tract 21 ChannelReach 1 12015 34

Tract 21 ChannelReach 1 11730 65

Tract 21 ChannelReach 1 11260 96

Tract 21 ChannelReach 1 11030 120

Tract 21 ChannelReach 1 10390 199

Tract 21 ChannelReach 1 10312 199
Tract 21 Drainage Design Appendix F Page 1 of 22
t21dsgnrpt-Appndx-data.doc HEC-RAS Ouput for 50-yr, 24-hr Storm




Boundary Conditions

River Reach Profile Upstream Downstream
Tract 21 ChannelReach 1 PF 1 Critical Normal S = .005
GEOMETRY DATA
Geometry Title: PR3B-Tract2l Drng Chnnl Geom - 8' x4' rck
Geometry File : p:\0007\TRACT21\engr\hydraulics\RAS\T21CHENNL.gO1l
CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 12350
INPUT
Description: Channel STA 11+00. Upstream limit of channel. West end of
earthen bottom "vee'" collector section.
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9962 1609.2 9990 1609 10000 1606.5 10010 1608.8 10029 1608.8
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9962 .03 9990 .025 10010 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9990 10010 260 260 260 8 -3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1607.52 Element Left OB Channel Right OB
Vel Head (ft) 0.21 Wt. n-Val. 0.025
W.S. Elev (ft) 1607.31 Reach Len. (ft) 260.00 260.00 260.00
Crit W.S. (ft) 1607.31 Flow Area (sq ft) 2.72
E.G. Slope (ft/ft) 0.013271 Area (sq ft) 2.72
Q Total (cfs) 10.00 Flow (cfs) 10.00
Top Width (ft) 6.74 Top Width (ft) 6.74
Vel Total (ft/s) 3.67 Avg. Vel. (ft/s) 3.67
Max Chl Dpth (ft) 0.81 Hydr. Depth (ft) 0.40
Conv. Total (cfs) 86.8 Conv. (cfs) 86.8
Length Wtd. (ft) 260.00 Wetted Per. (ft) 6.93
Min Ch El (ft) 1606.50 Shear (lb/sq ft) 0.33
Alpha 1.00 Stream Power (lb/ft s) 1.19
Frctn Loss (ft) 1.85 Cum Volume (acre-ft) 1.08
C & E Loss (ft) 0.03 Cum SA (acres) 0.70

Warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed

and assumed values.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION RIVER: Tract 21 Channel

REACH: Reach 1 RS: 12110

INPUT
Description: Channel STA 13+40. East

end of shallow earthen collector and

20-ft upstream of transition to larger earthen "vee" section.
Station Elevation Data nums= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9955 1606.4 9991.2 1606.32 10000 1604.12 10008.8 1606.32 10020 1606.4

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9955 .03 9991.2 .025 10008.8 .03

Bank Sta: Left Right Lengths: Left Channel Right

Coeff Contr. Expan.

9991.2 10008.8 20 20 20 ™ 3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1605.22
Vel Head (ft) 0.09
W.S. Elev (ft) 1605.13
Crit W.S. (ft) 1604.94
E.G. Slope (ft/ft) 0.004419
Q Total (cfs) 10.00
Top Width (ft) 8.07
Vel Total (ft/s) 2.45
Max Chl Dpth (ft) 1.01
Conv. Total (cfs) 150.4
Length Wtd. (ft) 20.00
Min Ch E1 (ft) 1604.12
Alpha 1.00
Frctn Loss (ft) 0.18

Tract 21 Drainage Design
t21dsgnrpt-Appndx-data.doc

Element Left OB Channel Right OB
Wt. n-Val. 0.025
Reach Len. (ft) 20.00 20.00 20.00
Flow Area (sq ft) 4.07
Area (sq ft) 4.07
Flow (cfs) 10.00
Top Width (ft) 8.07
Avg. Vel. (ft/s) 2.45
Hydr. Depth (ft) 0.50
Conv. (cfs) 150.4
Wetted Per. (ft) 8.32
Shear (lb/sq ft) 0.14
Stream Power (lb/ft s) 0.33
Cum Volume (acre-ft) 1.06
Appendix F
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C & E Loss (ft) 0.01

Warning:
than 0.7 or greater than 1.4.
Note:

CROSS SECTION

REACH: Reach 1 RS: 12090

INPUT

Description: Channel STA 13+60. East

The conveyance ratio (upstream conveyance divided by downstream conveyance)

Cum SA (acres) .66

is less
This may indicate the need for additional cross sections.

Hydraulic jump has occurred between this cross section and the previous upstream section.

RIVER: Tract 21 Channel

end of shallow earthen collector and

upstream end of transition to larger earthen "vee" section.
Riprap is used through transition.

Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9955 1606.3 9991.2 1606.2 10000 1604 10008.8 1606.2 10020 1606.2
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9955 .03 9991.2 .035 10008.8 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9991.2 10008.8 5 5 5 = -3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1605.03 Element Left OB Channel Right OB
Vel Head (ft) 0.21 Wt. n-val. 0.035
W.S. Elev (ft) 1604 .82 Reach Len. (ft) 5.00 5.00 5.00
Crit W.S. (ft) 1604.82 Flow Area (sq ft) 2.71
E.G. Slope (ft/ft) 0.025632 Area (sq ft) 2.71
Q Total (cfs) 10.00 Flow (cfs) 10.00
Top Width (ft) 6.59 Top Width (ft) 6.59
Vel Total (ft/s) 3.69 Avg. Vel. (ft/s) 3.69
Max Chl Dpth (ft) 0.82 Hydr. Depth (ft) 0.41
Conv. Total (cfs) 62.5 Conv. (cfs) 62.5
Length Wtd. (ft) 5.00 Wetted Per. (ft) 6.79
Min Ch El1 (ft) 1604.00 Shear (lb/sq ft) 0.64
Alpha 1.00 Stream Power (lb/ft s) 2.36
Frctn Loss (ft) 0.13 Cum Volume (acre-ft) 1.05
C & E Loss (ft) 0.00 Cum SA (acres) 0.66

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated water surface came back below critical depth. This indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION RIVER: Tract 21 Channel

REACH: Reach 1 RS: 12085.*
INPUT
Description:
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9960 1606.12 9989.4 1606.02 10000 1603.38 10010.8 1606.07 10020 1606.07

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val
9960 .03 9989.4 .035 10010.8 .03 10020 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9989.4 10010.8 5 5 5 O 3 3

CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1604.77 Element Left OB Channel Right OB
Vel Head (ft) 0.80 Wt. n-Val. 0.035
W.S. Elev (ft) 1603.97 Reach Len. (ft) 5.00 5.00 5.00
Ceit W.8: (ft) 1604.20 Flow Area (sq ft) 1.39
E.G. Slope (ft/ft) 0.152227 Area (sq ft) 1239
Q Total (cfs) 10.00 Flow (cfs) 10.00
Top Width (ft) 4.73 Top Width (ft) 4.73
Vel Total (ft/s) 7.18 Avg. Vel. (ft/s) 7.18
Max Chl Dpth (ft) 0.59 Hydr. Depth (ft) 0.29
Conv. Total (cfs) 25.6 Conv. (cfs) 25.6
Length Wtd. (ft) 5.00 Wetted Per. (ft) 4.87
Min Ch El1 (ft) 1603.38 Shear (lb/sq ft) 2.71
Alpha 1.00 Stream Power (lb/ft s) 19.51
Frctn Loss (ft) 0.25 Cum Volume (acre-ft) 1.05
C & E Loss (ft) 0.05 Cum SA (acres) 0.66

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Note: Program found supercritical flow starting at this cross section.

CROSS SECTION
REACH: Reach 1

RIVER: Tract 21 Channel
RS: 12080.*

INPUT

Tract 21 Drainage Design
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Description:
Station Elevation Data num=
Sta Elev Sta Elev

9965 1605.95 9987.6 1605.85

5
Sta Elev Sta
10000 1602.75 10012.8 1605.95

Elev Sta

Elev

10020 1605.95

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val
9965 .03 9987.6 .035 10012.8 .03 10020 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
9987.6 10012.8 5 5 5 |

CROSS SECTION OUTPUT

Profile #PF 1

E.G. Elev (ft) 1604 .06 Element
Vel Head (ft) 0.70 Wt. n-val.
W.S. Elev (ft) 1603.36 Reach Len. (ft)
Crit W.S. (ft) 1603.57 Flow Area (sq ft)
E.G. Slope (ft/ft) 0.126989 Area (sq ft)
Q Total (cfs) 10.00 Flow (cfs)
Top Width (ft) 4.88 Top Width (ft)
Vel Total (ft/s) 6.72 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 0.61 Hydr. Depth (ft
Conv. Total (cfs) 28.1 Conv. (cfs)
Length Wtd. (ft) 5.00 Wetted Per. (ft)
Min Ch El (ft) 1602.75 Shear (lb/sq ft)
Alpha 1.00 Stream Power (lb/ft s)
Frctn Loss (ft) 0.69 Cum Volume (acre-ft)
C & E Loss (ft) 0.03 Cum SA (acres)
CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 12075.*
INPUT
Description:
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev

9970 1605.78 9985.8 1605.68

10000 1602.12 10014.8 1605.82

Left OB

5.00

Sta

Expan.
3

Channel
0.035
5.00
1.49
1.49
10.00
4.88
6.72
0.31
28.1
5.03
2.35
15.76
1.05
0.65

Elev

10020 1605.82

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val
9970 .03 9985.8 .035 10014.8 .03 10020 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
9985.8 10014.8 5 5 1 =

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1603.46 Element Left OB

Vel Head (ft) 0.74 Wt. n-Val.

W.S. Elev (ft) 1602.72 Reach Len. (ft) 5.00

Crit W.s. (ft) 1602.94 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.136919 Area (sq ft)

Q Total (cfs) 10.00 Flow (cfs)

Top Width (ft) 4.81 Top Width (ft)

Vel Total (ft/s) 6.91 Avg. Vel. (ft/s)

Max Chl Dpth (ft) 0.60 Hydr. Depth (ft)

Conv. Total (cfs) 27.0 Conv. (cfs)

Length Wtd. (ft) 5.00 Wetted Per. (ft)

Min Ch El (ft) 1602.12 Shear (lb/sq ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) 0.64 Cum Volume (acre-ft)

C & E Loss (ft) 0.00 Cum SA (acres)

CROSS SECTION RIVER: Tract
REACH: Reach 1 RS: 12070
INPUT

21 Channel

Expan.
<3

Channel
0.035
5.00
1.45
1.45
0
4

-

Description: Channel STA 13+80. Downstream end of transition and upstream end

of larger earthen "vee" section.

transition and modeled.

Riprap is used through

Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9975 1605.6 9984 1605.5 10000 1601.5 10016.8 1605.7 10020 1605.7
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9975 .03 9984 .035 10016.8 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9984 10016.8 20 20 20 3 =5
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1603.17 Element Left OB Channel
Vel Head (ft) 0.07 Wt. n-Val. 0.035
W.S. Elev (ft) 1603.09 Reach Len. (ft) 20.00 20.00
Crit W.S. (ft) 1602.63 Flow Area (sq ft) 10.16
E.G. Slope (ft/ft) 0.003668 Area (sq ft) 10.16
Q Total (cfs) 22.00 Flow (cfs) 22.00
Top Width (ft) 12.75 Top Width (ft) 12.75
Vel Total (ft/s) 2.17 Avg. Vel. (ft/s) 2.17
Max Chl Dpth (ft) 1.59 Hydr. Depth (ft) 0.80
Tract 21 Drainage Design Appendix F
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Right OB

5.00

Right OB
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Conv. Total (cfs) 363.3 Conv. (cfs) 363.3
Length Wtd. (ft) 20.00 Wetted Per. (ft) 13.14
Min Ch El1 (ft) 1601.50 Shear (1b/sq ft) 0.18
Alpha 1.00 Stream Power (lb/ft s) 0.38
Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 1.05
C & E Loss (ft) 0.01 Cum SA (acres) 0.65

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4.

CROSS SECTION

RIVER: Tract 21 Channel

REACH: Reach 1 RS: 12020
INPUT
Description: Channel STA 14+30. End of riprap lining 50-ft downstream of toe
of transition. Larger earthen "vee" section.
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9970 1605.5 9985.4 1605 10000 1601.35 10013.8 1604.8 10019 1604.8
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9970 .03 9985.4 .025 10013.8 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9985.4 10013.8 5 5 5 .1 3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1603.12 Element Left OB Channel Right OB
Vel Head (ft) 0.05 Wt. n-val. 0.025
W.S. Elev (ft) 1603.06 Reach Len. (ft) 5.00 5.00 5.00
Crit W.S. (ft) Flow Area (sq ft) 11.73
E.G. Slope (ft/ft) 0.001276 Area (sq ft) 11.73
Q Total (cfs) 22.00 Flow (cfs) 22.00
Top Width (ft) 13.70 Top Width (ft) 13.70
Vel Total (ft/s) 1.88 Avg. Vel. (ft/s) 1.88
Max Chl Dpth (ft) 1,71 Hydr. Depth (ft) 0.86
Conv. Total (cfs) 615.9 Conv. (cfs) 615.9
Length Wtd. (ft) 5.00 Wetted Per. (ft) 14.12
Min Ch El1 (ft) 1601.35 Shear (lb/sq ft) 0.07
Alpha 1.00 Stream Power (lb/ft s) 0.12
Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 1.05
C & E Loss (ft) 0.01 Cum SA (acres) 0.65
CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 12015
INPUT
Description: Channel STA 14+35. Larger earthen "vee" section. No riprap.
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9970 1605.5 9985.4 1604.98 10000 1601.33 10013.8 1604.78 10019 1604.8

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9970 .03 9985.4 .025 10013.8 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9985.4 10013.8 260 260 260 2 43

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1603.09 Element Left OB Channel Right OB
Vel Head (ft) 0.18 Wt. n-Val. 0.025
W.S. Elev (ft) 1602.91 Reach Len. (ft) 260.00 260.00 260.00
Crit W.s. (ft) Flow Area (sq ft) 10.02
E.G. Slope (ft/ft) 0.004632 Area (sq ft) 10.02
Q Total (cfs) 34.00 Flow (cfs) 34.00
Top Width (ft) 12.66 Top Width (ft) 12.66
Vel Total (ft/s) 3.39 Avg. Vel. (ft/s) 3.39
Max Chl Dpth (ft) 1.58 Hydr. Depth (ft) 0.79
Conv. Total (cfs) 499.6 Conv. (cfs) 499.6
Length Wtd. (ft) 260.00 Wetted Per. (ft) 13.05
Min Ch El1 (ft) 1601.33 Shear (lb/sq ft) 0.22
Alpha 1.00 Stream Power (lb/ft s) 0.75
Frctn Loss (ft) 1.46 Cum Volume (acre-ft) 1.05
C & E Loss (ft) 0.01 Cum SA (acres) 0.65

Warning: The energy

loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Tract 21 Channel

This may indicate the need for additional cross sections.
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

REACH: Reach 1 RS: 11755
INPUT
Description: Channel STA 16+95. Larger earthen "vee" section. Just upstream
of shotcrete transition.
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9970 1603.7 9988 1602.92 10000 1599.92 10012 1602.92 10017 1602.92

Tract 21 Drainage Design
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Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9970 .03 9988 .025 10012 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9988 10012 5 5 -] = 4 -3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1601.63 Element Left OB Channel Right OB
Vel Head (ft) 0.24 Wt. n-Val. 0.025
W.S. Elev (ft) 1601.39 Reach Len. (ft) 5.00 5.00 5.00
crit W.8. (ft) Flow Area (sq ft) 8.66
E.G. Slope (ft/ft) 0.006849 Area (sq ft) B8.66
Q Total (cfs) 34.00 Flow (cfs) 34.00
Top Width (ft) 31.77 Top Width (ft) 11.77
Vel Total (ft/s) 3.93 Avg. Vel. (ft/s) 3.93
Max Chl Dpth (ft) 1.47 Hydr. Depth (ft) 0.74
Conv. Total (cfs) 410.8 Conv. (cfs) 410.8
Length Wtd. (ft) 5.00 Wetted Per. (ft) 12.13
Min Ch El (ft) 1599.92 Shear (lb/sq ft) 0.31
Alpha 1.00 Stream Power (lb/ft s) 1.20
Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.99
C & E Loss (ft) 0.01 Cum SA (acres) 0.57
CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 11750
INPUT
Description: Channel STA 17+00. Upstream end transition from "vee" channel to
trapezoidal section. Upstream edge of shotcrete lining.
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9970 1603.7 9988 1602.9 10000 1599.9 10012 1602.9 10017 1602.9
Manning's n Values num= 3
Sta n val Sta n Val Sta n Val
9970 .03 9988 .022 10012 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9988 10012 5 5 5 =P S =3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1601.59 Element Left OB Channel Right OB
Vel Head (ft) 0.34 Wt. n-Val. 0.022
W.S. Elev (ft) 1601.25 Reach Len. (ft) 5.00 5.00 5.00
Crit W.s. (ft) 1601.25 Flow Area (sq ft) 125
E.G. Slope (ft/ft) 0.008500 Area (sq ft) 7.25
Q Total (cfs) 34.00 Flow (cfs) 34.00
Top Width (ft) 10.77 Top Width (ft) 10.77
Vel Total (ft/s) 4.69 Avg. Vel. (ft/s) 4.69
Max Chl Dpth (ft) 1.35 Hydr. Depth (ft) 0.67
Conv. Total (cfs) 368.8 Conv. (cfs) 368.8
Length Wtd. (ft) 5.00 Wetted Per. (ft) 11.10
Min Ch El1 (ft) 1599.90 Shear (lb/sq ft) 0.35
Alpha 1.00 Stream Power (lb/ft s) 1.62
Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.99
C & E Loss (ft) 0.00 Cum SA (acres) 0.57

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 11745.*
INPUT
Description:
Station Elevation Data num=  /
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9973.5 1603.57 9988.24 1602.85 9999 1599.43 10000 1599.43 10001 1599.43

10011.76 1602.8510016.75 1602.85

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val
9973.5 .03 9988.24 .02210011.76 .0310016.75 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9988.2410011.76 5 5 5 1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1601.43 Element Left OB Channel Right OB

Vel Head (ft) 1.16 Wt. n-Val. 0.022

W.S. Elev (ft) 1600.28 Reach Len. (ft) 5.00 5.00 5.00

Crit W.S. (ft) 1600.63 Flow Area (sqg ft) 3.94

E.G. Slope (ft/ft) 0.039152 Area (sq ft) 3.94

Q Total (cfs) 34.00 Flow (cfs) 34.00

Top Width (ft) 7.32 Top Width (ft) 7.32
Tract 21 Drainage Design Appendix F Page 6 of 22
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. Vel Total (ft/s) 8.64 Avg. Vel. (ft/s) 8.64
Max Chl Dpth (ft) 0.85 Hydr. Depth (ft) 0.54
Conv. Total (cfs) 171.8 Conv. (cfs) 171.8 |
. Length Wtd. (ft) 5.00 Wetted Per. (ft) 7.58 ‘
Min Ch El1 (ft) 1599.43  shear (lb/sq ft) 1.27 |
. Alpha 1.00 Stream Power (lb/ft s) 10.96 ‘
Frctn Loss (ft) 0.08 Cum Volume (acre-ft) 0.99
‘ C & E Loss (ft) 0.08 Cum SA (acres) 0.57
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
. additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
. than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Note: Program found supercritical flow starting at this cross section.
. CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 11740.*
. INPUT
Description:
. Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9977 1603.45 9988.47 1602.8 9998 1598.95 10000 15$8.95 10002 1598.95
. 10011.53 1602.8 10016.5 1602.8
. Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n val
9977 .03 9988.47 .02210011.53 .03 10016.5 .03
. Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
. 9988.4710011.53 5 5 5 .1 .3
CROSS SECTION OUTPUT Profile #PF 1
. E.G. Elev (ft) 1601.12 Element Left OB Channel Right OB
Vel Head (ft) 1.56 Wt. n-Val. 0.022
. W.S. Elev (ft) 1599.56 Reach Len. (ft) 5.00 5.00 5.00
Crit W.S. (ft) 1599.99 Flow Area (sq ft) 3.39
E.G. Slope (ft/ft) 0.060896 Area (sq ft) 3.39
. Q Total (cfs) 34.00 Flow (cfs) 34.00
Top Width (ft) 7.04 Top Width (ft) 7.04
. Vel Total (ft/s) 10.02 Avg. Vel. (ft/s) 10.02
Max Chl Dpth (ft) 0.61 Hydr. Depth (ft) 0.48
Conv. Total (cfs) 137.8 Conv. (cfs) 137.8
. Length Wtd. (ft) 5.00 Wetted Per. (ft) 7.28
Min Ch El1 (ft) 1598.95 Shear (lb/sq ft) 1.77
Alpha 1.00 Stream Power (lb/ft s) 172.75
‘ Frctn Loss (ft) 0.24 Cum Volume (acre-ft) 0.99
' C & E Loss (ft) 0.04 Cum SA (acres) 0.57
CROSS SECTION RIVER: Tract 21 Channel
. REACH: Reach 1 RS: 11735.«
INPUT
. Description:
Station Elevation Data num= 7
. sta Elev Sta Elev Sta Elev sta Elev Sta Elev
9980.5 1603.32 9988.71 1602.75 9997 1598.47 10000 1598.47 10003 1598.47
10011.29 1602.7510016.25 1602.75
‘ Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val
. 9980.5 .03 9988.71 .02210011.29 .0310016.25 .03
' Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9988.7110011.29 5 5 S -1 -3
. CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1600.72 Element Left OB Channel Right OB
. Vel Head (ft) 1.80 Wt. n-val. 0.022
W.S. Elev (ft) 1598.93 Reach Len. (ft) 5.00 5.00 5.00
. Crit W.S. (ft) 1599.37 Flow Area (sq ft) 3.16
E.G. Slope (ft/ft) 0.087390 Area (sq ft) 3.16
Q Total (cfs) 34.00 Flow (cfs) 34.00
‘ Top Width (ft) 7.78 Top Width (ft) 7.78
Vel Total (ft/s) 10.75 Avg. Vel. (ft/s) 10.75
Max Chl Dpth (ft) 0.46 Hydr. Depth (ft) 0.41
. Conv. Total (cfs) 115.0 Conv. (cfs) 115.0
Length Wtd. (ft) 5.00 Wetted Per. (ft) 8.00
. Min Ch El1 (ft) 1598.47 Shear (lb/sq ft) 2.16
Alpha 1.00 Stream Power (lb/ft s) 23.19
Frctn Loss (ft) 0.36 Cum Volume (acre-ft) 0.99
’ C & E Loss (ft) 0.02 Cum SA (acres) 0.57
. CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 11730
. INPUT
Description: Channel STA 17+20. East end of transition from "vee" to
. trapezoidal section and toe of vertical transition. Shotcrete
. lining used.
‘ Tract 21 Drainage Design Appendix F Page 7 of 22
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Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9984 1603.2 9988.95 1602.7 9996 1598 10000 1598 10004 1598

10011.05 1602.7 10016 1602.7

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9984 .03 9988.95 .02210011.05 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9988.9510011.05 10 10 10 3 -5

CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1600.41 Element Left OB Channel Right OB
Vel Head (ft) 1.73 Wt. n-val. 0.022
W.S. Elev (ft) 1598.68 Reach Len. (ft) 10.00 10.00 10.00
Crit W.S. (ft) 1599.17 Flow Area (sq ft) 6.16
E.G. Slope (ft/ft) 0.049480 Area (sq ft) 6.16
Q Total (cfs) 65.00 Flow (cfs) 65.00
Top Width (ft) 10.05 Top Width (ft) 10.05
Vel Total (ft/s) 10.55 Avg. Vel. (ft/s) 10.55
Max Chl Dpth (ft) 0.68 Hydr. Depth (ft) 0.61
Conv. Total (cfs) 292.2 Conv. (cfs) 292.2
Length Wtd. (ft) 10.00 Wetted Per. (ft) 10.46
Min Ch El1 (ft) 1598.00 Shear (lb/sq ft) 1.82
Alpha 1.00 Stream Power (lb/ft s) 19.20
Frctn Loss (ft) 0.29 Cum Volume (acre-ft) 0.99
C & E Loss (ft) 0.02 Cum SA (acres) 0.57

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 11720.%
INPUT
Description:
Station Elevation Data num= e 4
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9983.6 1603.1 9989.08 1602.56 9996 1597.95 10000 1597.95 10004 1597.95

10010.92 1602.56 10016.2 1602.56

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9983.6 .03 9989.08 .02210010.92 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9989.0810010.92 20 20 20 <3 <5

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1599.69 Element Left OB Channel Right OB
Vel Head (ft) 0.32 Wt. n-Val. 0.022
W.S. Elev (ft) 1599.37 Reach Len. (ft) 20.00 20.00 20.00
Crit W.S. (ft) 1599.12 Flow Area (sq ft) 14.43
E.G. Slope (ft/ft) 0.003927 Area (sq ft) 14.43
Q Total (cfs) 65.00 Flow (cfs) 65.00
Top Width (ft) 12.27 Top Width (ft) 12.27
Vel Total (ft/s) 4.51 Avg. Vel. (ft/s) 4.51
Max Chl Dpth (ft) 1.42 Hydr. Depth (ft) 1.18
Conv. Total (cfs) 1037.3 Conv. (cfs) 1037.3
Length Wtd. (ft) 20.00 Wetted Per. (ft) 13,13
Min Ch El1 (ft) 1597.95 Shear (lb/sq ft) 0.27
Alpha 1.00 Stream Power (lb/ft s) 1.21
Frctn Loss (ft) 0.08 Cum Volume (acre-ft) 0.99
C & E Loss (ft) 0.01 Cum SA (acres) 0.57
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 11700.%*
INPUT
Description:
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9982.8 1602.9 9989.35 1602.28 9996 1597.85 10000 1597.85 10004 1597.85

10010.65 1602.28 10016.6 1602.28

Manning's n Values num= S
Sta n Val Sta n Val Sta n Val
9982.8 .03 9989.35 .02210010.65 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9989.3510010.65 20 20 20 <3 .5

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1599.60 Element Left OB Channel Right OB

Vel Head (ft) 0.30 Wt. n-val. 0.022

W.S. Elev (ft) 1599.31 Reach Len. (ft) 20.00 20.00 20.00

Crit W.S. (ft) Flow Area (sq ft) 14.84
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E.G. Slope (ft/ft) 0.003621 Area (sq ft) 14.84
Q Total (cfs) 65.00 Flow (cfs) 65.00
Top Width (ft) 12,37 Top Width (ft) 12.37
Vel Total (ft/s) 4.38 Avg. Vel. (ft/s) 4.38
Max Chl Dpth (ft) 1.46 Hydr. Depth (ft) 1.20
Conv. Total (cfs) 1080.2 Conv. (cfs) 1080.2
Length Wtd. (ft) 20.00 Wetted Per. (ft) 13.25
Min Ch El (ft) 1597.85 Shear (l1b/sq ft) 0.25

Alpha
Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION

1.00 Stream Power (lb/ft s) 1
0.07 Cum Volume (acre-ft) 0.98
0.01 Cum SA (acres) 0

RIVER: Tract 21 Channel

REACH: Reach 1 RS: 11680
INPUT .
Description: Channel STA 17+70. Shotcrete lined trapezoidal channel.
Station Elevation Data num= 7 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9982 1602.7 9989.62 1602 9996 1597.75 10000 1597.75 10004 1597.75
10010.38 1602 10017 1602
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9982 .03 9989.62 .02210010.38 .03

Bank Sta: Left Right Lengths: Left Channel Right

9989.6210010.38

Coeff Contr. Expan.
420 420 420 3, =3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1599.53 Element Left OB Channel
Vel Head (ft) 0.28 Wt. n-Val. 0.022
W.S. Elev (ft) 1599.25 Reach Len. (ft) 420.00 420.00
Crit W.S. (ft) Flow Area (sq ft) 15.34
E.G. Slope (ft/ft) 0.003286 Area (sg ft) 15.34
Q Total (cfs) 65.00 Flow (cfs) 65.00
Top Width (ft) 12.49 Top Width (ft) 12.49
Vel Total (ft/s) 4.24 Avg. Vel. (ft/s) 4.24
Max Chl Dpth (ft) 1.50 Hydr. Depth (ft) 1:23
Conv. Total (cfs) 1133.9 Conv. (cfs) 1133.9
Length Wtd. (ft) 420.00 Wetted Per. (ft) 13.40
Min Ch E1 (ft) 1597.75 Shear (lb/sq ft) 0.23
Alpha 1.00 Stream Power (lb/ft s) 1.00
Frctn Loss (ft) 1.72 Cum Volume (acre-ft) 0.97
C & E Loss (ft) 0.02 Cum SA (acres) 0.55

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Tract 21 Channel

REACH: Reach 1 RS: 11260
INPUT
Description: Channel STA 21+90. Shotcrete lined trapezoidal section.
Station Elevation Data num= @
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9979 1601.2 9987.98 1601 9996 1595.65 10000 1595.65 10004 1595.65
10012.02 1601 10014 1601
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Vval
9979 .03 9987.98 .02210012.02 .03

Bank Sta: Left Right Lengths: Left Channel Right

Coeff Contr. Expan.

9987.9810012.02 30 30 30 o 5 3

CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1597.78 Element Left OB Channel
Vel Head (ft) 0.47 Wt. n-Val. 0.022
W.S. Elev (ft) 1597.32 Reach Len. (ft) 30.00 30.00
Crit W.8. (f£t) Flow Area (sq ft) 17.52
E.G. Slope (ft/ft) 0.004887 Area (sq ft) 17.52
Q Total (cfs) 96.00 Flow (cfs) 96.00
Top Width (ft) 13.00 Top Width (ft) 13.00
Vel Total (ft/s) 5.48 Avg. Vel. (ft/s) 5.48
Max Chl Dpth (ft) 1.67 Hydr. Depth (ft) 1.35
Conv. Total (cfs) 1373.2 Conv. (cfs) 1373.2
Length Wtd. (ft) 30.00 Wetted Per. (ft) 14.01
Min Ch El1 (ft) 1595.65 Shear (lb/sqg ft) 0.38
Alpha 1.00 Stream Power (lb/ft s) 2.09
Frctn Loss (ft) 0.15 Cum Volume (acre-ft) 0.81
C & E Loss (ft) 0.00 Cum SA (acres) 0.43

CROSS SECTION RIVER: Tract 21 Channel

REACH: Reach 1 RS: 11230

INPUT

Description: Channel STA 22+20. Shotcrete lined trapezoidal section.

Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

Tract 21 Drainage Design

t21dsgnrpt-Appndx-data.doc

Appendix F
HEC-RAS Ouput for 50-yr, 24-hr Storm

Right OB

420.00

Right OB

30.00
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9976 1601 9990 1599.5 9996 1595.5 10000 1595.5 10004 1595.5
10010 1599.5 10014 1599.5 10016 1599.5

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9976 .03 9990 .022 10010 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9990 10010 160 160 160 e ¢ +3

CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1597.64 Element Left OB Channel Right OB
Vel Head (ft) 0.486 Wt. n-Val. 0.022
W.S. Elev (ft) 1597.37 Reach Len. (ft) 160.00 160.00 160.00
Crit W.S. (ft) Flow Area (sq ft) 17.59
E.G. Slope (ft/ft) 0.004834 Area (sq ft) 17.59
Q Total (cfs) 96.00 Flow (cfs) 96.00
Top Width (ft) 13.02 Top Width (ft) 13.02
Vel Total (ft/s) 5.46 Avg. Vel. (ft/s) 5.46
Max Chl Dpth (ft) 1.67 Hydr. Depth (ft) 1.35
Conv. Total (cfs) 1380.8 Conv. (cfs) 1380.8
Length Wtd. (ft) 160.00 Wetted Per. (ft) 14.03
Min Ch El (ft) 1595.50 Shear (lb/sq ft) 0.38
Alpha 1.00 Stream Power (lb/ft s) 2.06
Frctn Loss (ft) 0.49 Cum Volume (acre-ft) 0.80
C & E Loss (ft) 0.06 Cum SA (acres) 0.42

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Tract 21 Channel

REACH: Reach 1 RS: 11070
INPUT
Description: Channel STA 23+80. Shotcrete lined trapezoidal channel.
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9977 1599.7 9989.25 1599.5
10010.75 1599.5 10015 1599.5

9996 1594.7 10000

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9977 .03 9989.25 .02210010.75 .03

Bank Sta: Left Right
9989.2510010.75

CROSS SECTION OUTPUT

Lengths:

E.G. Elev (ft) 1597.08
Vel Head (ft) 0.27
W.S. Elev (ft) 1596.82
Crit w.8: ()

E.G. Slope (ft/ft) 0.002144
Q Total (cfs) 96.00
Top Width (ft) 13.95
Vel Total (ft/s) 4.13
Max Chl Dpth (ft) 2.12
Conv. Total (cfs) 20733
Length Wtd. (ft) 40.00
Min Ch E1 (ft) 1594.70
Alpha 1.00
Frctn Loss (ft) 0.13
C & E Loss (ft) 0.03

CROSS SECTION

RIVER: Tract

REACH: Reach 1 RS: 11030

INPUT

Description: Channel STA 24+20.

Station Elevation Data num=
Sta Elev Sta Elev
9982 1599.2 9989.85 1598.6

10010.15 1598.6 10014 1598.6

Left Channel Right

40 40 40

Profile #PF 1

Element

Wt. n-vVal.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft
Shear (lb/sq ft)
Stream Power (lb/ft
Cum Volume (acre-ft)
Cum SA (acres)

21 Channel

1594.7 10004 1594.7

Coeff Contr. Expan.
5 C .3

Left OB Channel
0.022
40.00 40.00

23.24

23.24

96.00

13.95

4.13

1.67

2073.3

15.30

0.20

s) 0.84
0.73

0.37

Shotcrete lined trapezoidal channel.

2
Sta Elev Sta
9996 1594.5 10000

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9982 .03 9989.85 .02210010.15 .03

Bank Sta: Left Right
9989.8510010.15

Lengths

CROSS SECTION OUTPUT

: Left Channel Right

E.G. Elev (ft) 1596.92
Vel Head (ft) 0.53
W.S. Elev (ft) 1596.39
Crit W.s. (ft)

E.G. Slope (ft/ft) 0.004892
Q Total (cfs) 120.00
Top Width (ft) 13.67
Vel Total (ft/s) 5.86

Tract 21 Drainage Design
t21dsgnrpt-Appndx-data.doc

80 80 80

Profile #PF 1

Element

Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)

Elev Sta Elev
1594.5 10004 1594.5

Coeff Contr. Expan.
=1 3
Left OB Channel
0.022
80.00 80.00
20.47
20.47
120.00
13.67
5.86
Appendix F

Right OB

40.00

Right OB

80.00

HEC-RAS Ouput for 50-yr, 24-hr Storm
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Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION
REACH: Reach 1

INPUT

Description: Channel STA 25+00.

Station Elevation Data
Sta Elev Sta
9986 1598.9 9989.25

10010.75 1598.6 10013

Manning's n Values
Sta n Val Sta
9986 .03 9989.25

Bank Sta: Left Right
9989.2510010.75

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION
REACH: Reach 1

INPUT

Description: Channel STA 26+10.

Station Elevation Data
Sta Elev Sta
9986 1598 9989.63

10010.38 1597.8 10012

Manning's n Values
Sta n Val Sta
9986 .03 9989.63

Bank Sta: Left Right
9989.6310010.38

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.8. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION
REACH: Reach 1

INPUT

Description: Channel STA 26+60.

Station Elevation Data
Sta Elev Sta
9970 1598 9991.95

10008.05 1596 10013

Manning's n Values
Sta n Val Sta
9970 .03 9991.95

1.89 Hydr. Depth (ft)
1715.8 Conv. (cfs)
80.00 Wetted Per. (ft)
1594.50 Shear (lb/sq ft)
1.00 sStream Power (lb/ft s)
0.37 Cum Volume (acre-ft
0.01 Cum SA (acres)

RIVER: Tract 21 Channel

RS: 10950

1.50
1715.8

14.81

0.

2
0

Shotcrete lined trapezoidal channel.

42

.47
<71
0.36

Elev Sta Elev

num= 7
Elev Sta Elev Sta
1598.6 9996 1594.1 10000 15%4.1 10004 159%4.1
1598.6
num= 3
n Val Sta n Val
.02210010.75 .03

Lengths: Left Channel Right
50 50 50

Profile #PF 1

Tract 21 Drainage Design

t21dsgnrpt-Appndx-data.doc

-3 -3

1595.97 Element Left OB Chann
0.55 Wt. n-Val. 0.0
1595.42 Reach Len. (ft) 50.00 50.
Flow Area (sq ft) 20.
0.005050 Area (sq ft) 20.
120.00 Flow (cfs) 120.
13.62 Top Width (ft) 13.
5.93 Avg. Vel. (ft/s) 5
1.87 Hydr. Depth (ft) a
1688.6 Conv. (cfs) 1688
50.00 Wetted Per. (ft) 14.
1593.55 Shear (lb/sqg ft) 0.
1.00 Stream Power (lb/ft s) 2.
0.26 Cum Volume (acre-ft) 0.
0.00 Cum SA (acres) ¢
RIVER: Tract 21 Channel
RS: 10790
Shotcrete lined trapezoidal channel.
num= 2
Elev Sta Elev Sta Elev Sta Elev
1596 9996 1593.3 10000 1593.3 10004 1593.3
1596
num= 3
n Val Sta n Val
.02210008.05 .03

Appendix F
HEC-RAS Ouput for 50-yr, 24-hr Storm

Lengths: Left Channel Right Coeff Contr. Expan.
120 120 120 i & o
Profile #PF 1
1596.54 Element Left OB Channel
0.50 Wt. n-Val. 0.022
1596.04 Reach Len. (ft) 120.00 120.00
Flow Area (sq ft) 21.21
0.004425 Area (sq ft) 21.21
120.00 Flow (cfs) 120.00
13.83 Top Width (ft) 13.83
5.66 Avg. Vel. (ft/s) 5.66
1.94 Hydr. Depth (ft) 1.53
1804.0 Conv. (cfs) 1804.0
120.00 Wetted Per. (ft) 15.01
1594.10 Shear (lb/sq ft) 0.39
1.00 Stream Power (lb/ft s) 2.21
0.57 Cum Volume (acre-ft) 0.67
0.00 Cum SA (acres) 0.33
RIVER: Tract 21 Channel
RS: 10840
Shotcrete lined trapezoidal channel.
num= 7
Elev Sta Elev Sta Elev Sta Elev
1597.8 9996 1593.55 10000 1593.55 10004 1593.55
1597.8
num= 3
n Val Sta n Val
.02210010.38 .03

Coeff Contr. Expan.

el
22
(e]e}
25
25
00
62

.93
.49

Right OB

120.00

Right OB

50.00

Page 11 of 22




Bank Sta: Left Right
9991.9510008.05

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
This may indicate the need for additional cross sections.

section.

CROSS SECTION
REACH: Reach 1

INPUT

Description: Channel STA 29+00.

Lengths: Left Channel

2

Profile #PF 1

1595.71
0.57
1595.14

0.005332
120.00
13.53
6.04
1.84
1643.3
240.00
1593.30
1.00
1.14
0.03

RS: 10550

Right
40 240 240

Element

Wt. n-val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sqg ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)
Cum SA (acres)

RIVER: Tract 21 Channel

Coeff Contr.
o1

Left OB

240.00

Shotcrete lined trapezoidal channel.

Expan.

<3

Channel
0.022

240.
19.
19.

120

00
86
86

.00
13.

Right OB

240.00

Right OB

100.00

Right OB

10.00

Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9985 1596.5 9990.15 1596 9996 1592.1 10000 1592.1 10004 1592.1
10009.85 1596 10035 1596
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9985 .03 9990.15 .02210009.85 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9990.1510009.85 100 100 100 =3 <3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1594.55 Element Left OB Channel
Vel Head (ft) 0.48 Wt. n-vVal. 0.022
W.S. Elev (ft) 1594.07 Reach Len. (ft) 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 21.64
E.G. Slope (ft/ft) 0.004181 Area (sq ft) 21.64
Q Total (cfs) 120.00 Flow (cfs) 120.00
Top Width (ft) 13.92 Top Width (ft) 13.92
Vel Total (ft/s) 5.55 Avg. Vel. (ft/s) 5.55
Max Chl Dpth (ft) 1.97 Hydr. Depth (ft) 1.88
Conv. Total (cfs) 1855.8 Conv. (cfs) 1855.8
Length Wtd. (ft) 100.00 Wetted Per. (ft) 15.12
Min Ch El1 (ft) 1592.10 Shear (lb/sq ft) 0.37
Alpha 1.00 Stream Power (lb/ft s) 2.07
Frctn Loss (ft) 0.54 Cum Volume (acre-ft) 0.47
C & E Loss (ft) 0.02 Cum SA (acres) 0.21
CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 10450
INPUT
Description: Channel STA 30+00. Shotcrete lined trapezoidal channel. Upstream
end of vertical transition to culvert grade.
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9988 1595.3 9990.9 1595 9996 1591.6 10000 1591.6 10004 1591.6
10009.1 1595 10038 1595
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9988 .03 9990.9 .022 10009.1 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9990.9 10009.1 10 10 10 5 o3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1594.00 Element Left OB Channel
Vel Head (ft) 0.69 Wt. n-Val. 0.022
W.S. Elev (ft) 1593.30 Reach Len. (ft) 10.00 10.00
Crit W.S. (ft) 1593.30 Flow Area (sq ft) 17.98
E.G. Slope (ft/ft) 0.007094 Area (sq ft) 17.98
Q Total (cfs) 120.00 Flow (cfs) 120.00
Top Width (ft) 13.11 Top Width (ft) 13.11
Vel Total (ft/s) 6.68 Avg. Vel. (ft/s) 6.68
Max Chl Dpth (ft) 1.70 Hydr. Depth (ft) 1.37
Conv. Total (cfs) 1424.7 Conv. (cfs) 1424.7
Length Wtd. (ft) 10.00 Wetted Per. (ft) 14.14
Min Ch El (ft) 1591.60 Shear (lb/sq ft) 0.56
Alpha 1.00 Stream Power (lb/ft s) 3.76
Frctn Loss (ft) 0.07 Cum Volume (acre-ft) 0.43
Tract 21 Drainage Design Appendix F
t21dsgnrpt-Appndx-data.doc HEC-RAS Ouput for 50-yr, 24-hr Storm
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C & E Loss (ft) 0.00 Cum SA (acres) 0.17

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 10440.*
INPUT
Description:
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9984 .33 1595.45 9989.45 1594.87 9996 1590.5 10000 1590.5 10004 1590.5

10010.55 1594.87 10039 1594.87

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

9984 .33 .03 9989.45 .02210010.55 .03 10039 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

9989.4510010.55 10 10 10 ol <3

CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1593.70 Element Left OB Channel Right OB
Vel Head (ft) 2.13 Wt. n-Val. 0.022
W.S. Elev (ft) 1591.57 Reach Len. (ft) 10.00 10.00 10.00
Crit W.S. (ft) 1592.20 Flow Area (sq ft) 10.24
E.G. Slope (ft/ft) 0.036535 Area (sq ft) 10.24
Q Total (cfs) 120.00 Flow (cfs) 120.00
Top Width (ft) 11.20 Top Width (ft) 11.20
Vel Total (ft/s) 11.72 Avg. Vel. (ft/s) 11.72
Max Chl Dpth (ft) 1.07 Hydr. Depth (ft) 0.91
Conv. Total (cfs) 627.8 Conv. (cfs) 627.8
Length Wtd. (ft) 10.00 Wetted Per. (ft) 11.84
Min Ch El1 (ft) 1590.50 Shear (1lb/sq ft) 1.97
Alpha 1.00 Stream Power (lb/ft s) 23.11
Frctn Loss (ft) 0.14 Cum Volume (acre-ft) 0.43
C & E Loss (ft) 0.15 Cum SA (acres) 0.17

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Note: Program found supercritical flow starting at this cross section.
CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 10430.*
INPUT
Description:
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9980.67 1595.6 9988 1594.73 9996 1589.4 10000 1589.4 10004 1589.4

10012 1594.73 10039 1594.73

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val
9980.67 .03 9988 .022 10012 .03 10039 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9988 10012 10 10 10 e | 3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1593.17 Element Left OB Channel Right OB
Vel Head (ft) 2.82 Wt. n-Val. 0.022
W.S. Elev (ft) 1590.35 Reach Len. (ft) 10.00 10.00 10.00
Crit W.8. (ft) 1591.10 Flow Area (sq ft) 8.90
E.G. Slope (ft/ft) 0.055446 Area (sq ft) 8.90
Q Total (cfs) 120.00 Flow (cfs) 120.00
Top Width (ft) 10.84 Top Width (ft) 10.84
Vel Total (ft/s) 13.48 Avg. Vel. (ft/s) 13.48
Max Chl Dpth (ft) 0.95 Hydr. Depth (ft) 0.82
Conv. Total (cfs) 509.6 Conv. (cfs) 509.6
Length Wtd. (ft) 10.00 Wetted Per. (ft) 11.41
Min Ch El1 (ft) 1589.40 Shear (lb/sq ft) 2.70
Alpha 1.00 Stream Power (lb/ft s) 36.41
Frctn Loss (ft) 0.45 Cum Volume (acre-ft) 0.42
C & E Loss (ft) 0.07 Cum SA (acres) 0.17

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

CROSS SECTION RIVER: Tract 21 Channel

REACH: Reach 1 RS: 10420.*

Tract 21 Drainage Design Appendix F Page 13 of 22
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INPUT
Description:
Station Elevation Data num= #
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9977 1595.75 9986.55 1594.6 9996 1588.3 10000 1588.3 10004 1588.3
10013.45 1594.6 10039 1594.6

Manning's n Values num= -
Sta n Val Sta n Val Sta n Val Sta n Val
9977 .03 9986.55 .02210013.45 .03 10039 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9986.5510013.45 10 10 10 o o3

CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1592.50 Element Left OB Channel Right OB
Vel Head (ft) 3.32 Wt. n-Val. 0.022
W.S. Elev (ft) 1589.18 Reach Len. (ft) 10.00 10.00 10.00
Crit W.S. (ft) 1590.00 Flow Area (sq ft) 8.21
E.G. Slope (ft/ft) 0.070699 Area (sqg ft) 8.21
Q Total (cfs) 120.00 Flow (cfs) 120.00
Top Width (ft) 10.64 Top Width (ft) 10.64
Vel Total (ft/s) 14.62 Avg. Vel. (ft/s) 14.62
Max Chl Dpth (ft) 0.88 Hydr. Depth (ft) 0.7
Conv. Total (cfs) 451.3 Conv. (cfs) 451.3
Length Wtd. (ft) 10.00 Wetted Per. (ft) 11.18
Min Ch E1l (ft) 1588.30 Shear (lb/sq ft) 3.24
Alpha 1.00 Stream Power (lb/ft s) 47.39
Frctn Loss (ft) 0.62 Cum Volume (acre-ft) 0.42
C & E Loss (ft) 0.05 Cum SA (acres) 0.17

CROSS SECTION RIVER: Tract 21 Channel

REACH: Reach 1 RS: 10410.*
INPUT
Description:
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9973.33 1595.9 9985.1 1594.47 9996 1587.2 10000 1587.2 10004 1587.2

10014.9 1594.47 10039 1594.47

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val

9973.33 .03 9985.1 .022 10014.9 .03 10039 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

9985.1 10014.9 10 10 10 «1 <3

CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1591.69 Element Left OB Channel Right OB
Vel Head (ft) 3.64 Wt. n-Val. 0.022
W.S. Elev (ft) 1588.05 Reach Len. (ft) 10.00 10.00 10.00
Crit W.S. (ft) 1588.90 Flow Area (sq ft) 7.83
E.G. Slope (ft/ft) 0.081371 Area (sq ft) 7.83
Q Total (cfs) 120.00 Flow (cfs) 120.00
Top Width (ft) 10.54 Top Width (ft) 10.54
Vel Total (ft/s) 15.32 Avg. Vel. (ft/s) 15.32
Max Chl Dpth (ft) 0.85 Hydr. Depth (ft) 0.74
Conv. Total (cfs) 420.7 Conv. (cfs) 420.7
Length Wtd. (ft) 10.00 Wetted Per. (ft) 11.05
Min Ch E1l (ft) 1587.20 Shear (lb/sq ft) 3.60
Alpha 1.00 Stream Power (lb/ft s) 55.18
Frctn Loss (ft) 0.76 Cum Volume (acre-ft) 0.42
C & E Loss (ft) 0.03 Cum SA (acres) 0.16

CROSS SECTION RIVER: Tract 21 Channel

REACH: Reach 1 RS: 10400.*
INPUT
Description:
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9969.67 1596.05 9983.65 1594.33 9996 1586.1 10000 1586.1 10004 1586.1
10016.35 1594.33 10039 1594.33

Manning's n Values num= 4
Sta n Val Sta n Val Sta n Val Sta n Val
9969.67 .03 9983.65 .02210016.35 .03 10039 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9983.6510016.35 10 10 10 P ¢ 3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1589.44 Element Left OB Channel Right OB
Vel Head (ft) 0.13 Wt. n-Val. 0.022
W.S. Elev (ft) 1589.31 Reach Len. (ft) 10.00 10.00 10.00
Crit W.S. (ft) 1587.80 Flow Area (sq ft) 41.14
E.G. Slope (ft/ft) 0.000693 Area (sq ft) 41.14
Q Total (cfs) 120.00 Flow (cfs) 120.00
Top Width (ft) 17.63 Top Width (ft) 17.63
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Vel Total (ft/s) 2.92 Avg. Vel. (ft/s) 2.92
Max Chl Dpth (ft) 3.21 Hydr. Depth (ft) 2.33
Conv. Total (cfs) 4558.8 Conv. (cfs) 4558.8
Length Wtd. (ft) 10.00 Wetted Per. (ft) 19.58
Min Ch E1 (ft) 1586.10 Shear (lb/sq ft) 0.09
Alpha 1.00 Stream Power (lb/ft s) 0.27
Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.41
C & E Loss (ft) 0.00 Cum SA (acres) 0.16

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
CROSS SECTION RIVER: Tract 21 Channel

REACH: Reach 1 RS: 10390

INPUT

Description: Channel STA 30+60. Shotcrete lined trapezoidal channel.
Downstream toe of vertical transition to culvert grade.

Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9966 1596.2 9982.2 1594.2 9996 1585 10000 1585 10004 1585

10017.8 1594.2 10039 1594.2

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9966 .03 9982.2 .022 10017.8 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9982.2 10017.8 26 26 26 3 =5
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1589.43 Element Left OB Channel Right OB
Vel Head (ft) 0.16 Wt. n-Val. 0.022
W.S. Elev (ft) 1589.27 Reach Len. (ft) 26.00 26.00 26.00
Crit W.s. (ft) Flow Area (sq ft) 61.50
E.G. Slope (ft/ft) 0.000633 Area (sq ft) 61.50
Q Total (cfs) 199.00 Flow (cfs) 199.00
Top Width (ft) 20.81 Top Width (ft) 20.81
Vel Total (ft/s) 3.24 Avg. Vel. (ft/s) 3.24
Max Chl Dpth (ft) 4.27 Hydr. Depth (ft) 2.96
Conv. Total (cfs) 7912.6 Conv. (cfs) 7912.6
Length Wtd. (ft) 26.00 Wetted Per. (ft) 23.39
Min Ch El1 (ft) 1585.00 Shear (lb/sq ft) 0.10
Alpha 1.00 Stream Power (lb/ft s) 0.34
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.40
C & E Loss (ft) 0.00 Cum SA (acres) 0.16
CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 10364.*
INPUT
Description:
Station Elevation Data num= 2
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9967.33 1595.63 9982.35 1593.97 9996 1584.87 10000 1584.87 10004 1584.87
10016.31 1593.97 10038 1593.97

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9967.33 .03 9982.35 .02210016.31 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9982.3510016.31 26 26 26 .3 8

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1589.41 Element Left OB Channel Right OB
Vel Head (ft) 0.16 Wt. n-Val. 0.022
W.S. Elev (ft) 1589.26 Reach Len. (ft) 26.00 26.00 26.00
Crit W.S. (ft) Flow Area (sq ft) 62.54
E.G. Slope (ft/ft) 0.000595 Area (sq ft) 62.54
Q Total (cfs) 199.00 Flow (cfs) 199.00
Top Width (ft) 20.51 Top Width (ft) 20.51
Vel Total (ft/s) 3.18 Avg. Vel. (ft/s) 3.18
Max Chl Dpth (ft) 4.39 Hydr. Depth (ft) 3.05
Conv. Total (cfs) 8161.1 Conv. (cfs) 8161.1
Length Wtd. (ft) 26.00 Wetted Per. (ft) 23.29
Min Ch E1 (ft) 1584.87 Shear (lb/sq ft) 0.10
Alpha 1.00 Stream Power (lb/ft s) 0.32
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.36
C & E Loss (ft) 0.00 Cum SA (acres) 0.14

CROSS SECTION RIVER: Tract 21 Channel

REACH: Reach 1 RS: 10338.*

INPUT

Description:

Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9968.67 1595.07 9982.51 1593.73 9996 1584.74 10000 1584.74 10004 1584.74
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10014.83 1593.73 10037 1593.73

Manning's n Values num=
Sta n Val Sta n Val
9968.67 .03 9982.51 .022100

Bank Sta: Left Right Lengths:
9982.5110014.83

3
Sta n Val

14.83 .03

Left Channel Right Coeff Contr. Expan.
26 26 26 .3 =5

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1589.40
Vel Head (ft) 0.15
W.S. Elev (ft) 1589.24
Crit W.s. (ft)
E.G. Slope (ft/ft) 0.000562
Q Total (cfs) 199.00
Top Width (ft) 20.18
Vel Total (ft/s) 3.14
Max Chl Dpth (ft) 4.50
Conv. Total (cfs) 8391.9
Length Wtd. (ft) 26.00
Min Ch El (ft) 1584.74
Alpha 1.00
Frctn Loss (ft) 0.01
C & E Loss (ft) 0.00
CROSS SECTION RIVER: Tract
REACH: Reach 1 RS: 10312
INPUT

Description: Channel STA 31+38. Cu
trapezoidal channel ju
Station Elevation Data num=
Sta Elev Sta Elev
9970 1594.5 9982.66 1593.5
10013.34 1593.5 10036 1593.5

Element Left OB Channel Right OB
Wt. n-Val. 0.022
Reach Len. (ft) 26.00 26.00 26.00
Flow Area (sq ft) 63.47
Area (sq ft) 63.47
Flow (cfs) 199.00
Top Width (ft) 20.18
Avg. Vel. (ft/s) 3.14
Hydr. Depth (ft) 3.14
Conv. (cfs) 8391.9
Wetted Per. (ft) 23.17
Shear (lb/sq ft) 0.10
Stream Power (lb/ft s) 0.30
Cum Volume (acre-ft) 0.33
Cum SA (acres) 0.13
21 Channel

lvert Section #4. Shotcrete lined
st upstream of the upstream headwall.

W

Sta Elev Sta Elev Sta Elev
9996 1584.61 10000 1584.61 10004 158B4.61

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9970 .03 9982.66 .02210013.34 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9982.6610013.34 10 10 10 w3 5

CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1589.38 Element Left OB Channel Right OB
Vel Head (ft) 0.15 Wt. n-Val. 0.022
W.S. Elev (ft) 1589.23 Reach Len. (ft) 10.00 10.00 10.00
Crit W.s. (ft) Flow Area (sq ft) 64.22
E.G. Slope (ft/ft) 0.000537 Area (sq ft) 64.22
Q Total (cfs) 199.00 Flow (cfs) 199.00
Top Width (ft) 19.79 Top Width (ft) 19.79
Vel Total (ft/s) 3.10 Avg. Vel. (ft/s) 3.10
Max Chl Dpth (ft) 4.62 Hydr. Depth (ft) 3.24
Conv. Total (cfs) 8590.6 Conv. (cfs) 8590.6
Length Wtd. (ft) 10.00 Wetted Per. (ft) 23.04
Min Ch El (ft) 1584.61 Shear (lb/sq ft) 0.09
Alpha 1.00 Stream Power (lb/ft s) 0.29
Frctn Loss (ft) 0.01 Cum Vclume (acre-ft) 0.29
C & E Loss (ft) 0.12 Cum SA (acres) 0.12

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1

.4. This may indicate the need for additional cross sections.

21 Channel

Description: Channel STA 31+48. Culvert Section #3. Upstream face of 8x4 RCB.

CROSS SECTION RIVER: Tract
REACH: Reach 1 RS: 10302
INPUT
Station Elevation Data num=

Sta Elev Sta Elev

5
Sta Elev Sta Elev Sta Elev

9995.99 1593.5 9996 1584.56 10000 1584.56 10004 1584.5610004.01 1593.5

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9995.99 .03 9995.99 .01510004.01 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9995.9910004.01 230 230 230 - -5
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1589.25 Element Left OB Channel Right OB
Vel Head (ft) 0.56 Wt. n-Val. 0.015
W.S. Elev (ft) 1588.68 Reach Len. (ft) 230.00 230.00 230.00
Crit W.s. (ft) 1587.23 Flow Area (sq ft) 32.99
E.G. Slope (ft/ft) 0.001483 Area (sq ft) 32.99
Q Total (cfs) 199.00 Flow (cfs) 199.00
Top Width (ft) 8.01 Top Width (ft) 8.01
Vel Total (ft/s) 6.03 Avg. Vel. (ft/s) 6.03
Max Chl Dpth (ft) 4.12 Hydr. Depth (ft) 4.12
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Conv. Total (cfs) 5168.3 Conv. (cfs) 5168.3
Length Wtd. (ft) 230.00 Wetted Per. (ft) 16.59
Min Ch E1 (ft) 1584.56 Shear (lb/sq ft) 0.18
Alpha 1.00 Stream Power (lb/ft s) 1:11
Frctn Loss (ft) Cum Volume (acre-ft) 0.28
C & E Loss (ft) Cum SA (acres) 0.12

CULVERT RIVER: Tract 21 Channel

REACH: Reach 1 RS: 10187.5

INPUT

Description: Channel STA 32+62.5. 8'x4' RCB (Std ADOT Config)

Distance from Upstream XS = (]

Deck/Roadway Width = 230

Weir Coefficient = 2.6

Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Coordinates

nums= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
9980 1594.5 10020 1594.5

Upstream Bridge Cross Section Data
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9995.99 1593.5 9996 1584.56 10000 1584.56 10004 1584.5610004.01 1593.5

Manning's n Values num= 3
Sta n val Sta n val Sta n val
9995.99 .03 9995.99 .01510004.01 .03

Bank Sta: Left Right Coeff Contr. Expan.
9995.9910004.01 3 8

Downstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
9980 1594 10020 1594

Downstream Bridge Cross Section Data
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9995.99 1591.5 9996 1583.41 10000 1583.41 10004 1583.4110004.01 1591.5

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9995.99 .03 9995.99 .01510004.01 .03

Bank Sta: Left Right Coeff Contr. Expan.

9995.9910004.01 -3 =1
Upstream Embankment side slope = 46 horiz. to 1.0 vertical
Downstream Embankment side slope = 16 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = +95
Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design =
Weir crest shape = Broad Crested
Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 4 8
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef
0 230 .015 +5 |
Upstream Elevation = 1584.56
Centerline Station = 10000
Downstream Elevation = 1583.41
Centerline Station = 10000
CULVERT OUTPUT Profile #PF 1
Culvert ID : Culvert #1
Culv Q (cfs) 199.00 Culv Vel In (ft/s) 9.29
# Barrels 1 Culv Vel Out (ft/s) 9.51
Q Barrel (cfs) 199.00 Culv Inv E1l Up (ft) 1584.56
E.G. Us. (ft) 1589.25 Culv Inv E1l Dn (ft) 1583.41
W.S. US. (ft) 1588.68 Culv Frctn Ls (ft) 1.18
Delta EG (ft) 1.82 Culv Ext Lss (ft) 0.00
Delta WS (ft) 2.68 Culv Ent Lss (ft) 0.67
E.G. IC (ft) 1588.89 Q Weir (cfs)
E.G. OC (ft) 1589.25 Weir Sta Lft (ft)
Culvert Control Outlet Weir Sta Rgt (ft
Culv WS In (ft) 1587.24 Weir Submerg
Culv WS Out (ft) 1586.02 Weir Max Depth (ft)
Culv Nml Depth (ft) 2.61 Weir Avg Depth (ft)
Culv Crt Depth (ft) 2.68 Wr Flw Area (sq ft)
Culv Ful Lngh (ft) Min Top Rd (ft) 1594.50
Note: During supercritical analysis, the culvert direct step method went to normal depth. The

program then assumed normal depth at the outlet.
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Note: The flow in the culvert is entirely supercritical.

CROSS SECTION

RIVER: Tract 21 Channel

REACH: Reach 1 RS: 10072
INPUT
Description: Channel STA 33+78. Culvert Section #2. Downstream face of 8x4
RCB.
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9995.99 1591.5 9996 1583.41 10000 1583.41 10004 1583.4110004.01 1591.5

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9995.99 .03 9995.99 .01510004.01 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9995.9910004.01 22 22 22 -3 5

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1587.43 Element Left OB Channel Right OB
Vel Head (ft) 1.43 Wt. n-val. 0.015
W.S. Elev (ft) 1586.00 Reach Len. (ft) 22.00 22.00 22.00
Crit W.s. (ft) 1586.08 Flow Area (sq ft) 20.71
E.G. Slope (ft/ft) 0.004980 Area (sq ft) 20.71
Q Total (cfs) 199.00 Flow (cfs) 199.00
Top Width (ft) 8.01 Top Width (ft) 8.01
Vel Total (ft/s) 9.61 Avg. Vel. (ft/s) 9.61
Max Chl Dpth (ft) 2.59 Hydr. Depth (ft) 2.59
Conv. Total (cfs) 2819.8 Conv. (cfs) 2819.8
Length Wtd. (ft) 22.00 Wetted Per. (ft) 12.85
Min Ch E1 (ft) 1583.41 Shear (lb/sq ft) 0.50
Alpha 1.00 Stream Power (lb/ft s) 4.81
Frctn Loss (ft) Cum Volume (acre-ft) 0.14
C & E Loss (ft) Cum SA (acres) 0.07

CROSS SECTION RIVER: Tract 21 Channel

REACH: Reach 1 RS: 10050

INPUT

Description: Channel STA 34+00. Culvert Section #1. Future shotcrete lined

trapezoidal channel. Section will be constructed with different
contract.
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9983.7 1591.5 9996 1583.3 10000 1583.3 10004 1583.3 10016.3 1591.5

Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val

9983.7 .03 9983.7 .022 10016.3 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

9983.7 10016.3 50 50 50 5 § 3

CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1587.03 Element Left OB Channel Right OB
Vel Head (ft) 2.08 Wt. n-Val. 0.022
W.S. Elev (ft) 1584.94 Reach Len. (ft) 50.00 50.00 50.00
Crit W.8. (ft) 1585.59 Flow Area (sq ft) 17.18
E.G. Slope (ft/ft) 0.022218 Area (sq ft) 17.18
Q Total (cfs) 199.00 Flow (cfs) 199.00
Top Width (ft) 12.93 Top Width (ft) 12.93
Vel Total (ft/s) 11.58 Avg. Vel. (ft/s) 11.58
Max Chl Dpth (ft) 1.64 Hydr. Depth (ft) 1.33
Conv. Total (cfs) 1335.1 Conv. (cfs) 1335.1
Length Wtd. (ft) 50.00 Wetted Per. (ft) 13.92
Min Ch E1 (ft) 1583.30 Shear (lb/sq ft) 1.7
Alpha 1.00 Stream Power (lb/ft s) 19.83
Frctn Loss (ft) 0.20 Cum Volume (acre-ft) 0.13
C & E Loss (ft) 0.20 Cum SA (acres) 0.07

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4.

CROSS SECTION
REACH: Reach 1 RS: 10000

INPUT

This may indicate the need for additional cross sections.

RIVER: Tract 21 Channel

Description: Channel STA 34+50. Future shotcrete lined trapezoidal channel.
Section will be constructed with different contract.

Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9984.08 1591

9996 1583.05 10000 1583.05 10004 1583.0510015.92 1591

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9984.08 .03 9984.08 .02210015.92 .03

Bank Sta: Left Right Lengths: Left Channel Right
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9984.0810015.92 150 150 150 1 -3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1586.26 Element Left OB Channel Right OB
Vel Head (ft) 0.73 Wt. n-vVal. 0.022
W.S. Elev (ft) 1585.53 Reach Len. (ft) 150.00 150.00 150.00
Crit W.S. (ft) 1585.35 Flow Area (sq ft) 29.07
E.G. Slope (ft/ft) 0.005002 Area (sq ft) 29.07
Q Total (cfs) 199.00 Flow (cfs) 199.00
Top Width (ft) 15.44 Top Width (ft) 15.44
Vel Total (ft/s) 6.85 Avg. Vel. (ft/s) 6.85
Max Chl Dpth (ft) 2.48 Hydr. Depth (ft) 1.88
Conv. Total (cfs) 2813.8 Conv. (cfs) 2813.8
Length Wtd. (ft) 150.00 Wetted Per. (ft) 16.94
Min Ch El1 (ft) 1583.05 Shear (lb/sq ft) 0.54
Alpha 1.00 Stream Power (lb/ft s) 3.67
Frctn Loss (ft) 0.75 Cum Volume (acre-ft) 0.10
C & E Loss (ft) 0.00 Cum SA (acres) 0.05
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
CROSS SECTION RIVER: Tract 21 Channel
REACH: Reach 1 RS: 9850
INPUT
Description: Channel STA 34+50. Future shotcrete lined trapezoidal channel.
Section will be constructed with different contract.
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9988.5 1587.3 9996 1582.3 10000 1582.3 10004 1582.3 10011.5 1587.3
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9988.5 .03 9988.5 .022 10011.5 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9988.5 10011.5 o 0 0o .1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1585.51 Element Left OB Channel Right OB
Vel Head (ft) 0.73 Wt. n-Val. 0.022
W.S. Elev (ft) 1584.78 Reach Len. (ft)
Crit W.S. (ft) 1584.59 Flow Area (sq ft) 29.07
E.G. Slope (ft/ft) 0.005001 Area (sq ft) 29.07
Q Total (cfs) 199.00 Flow (cfs) 199.00
Top Width (ft) 15.44 Top Width (ft) 15.44
Vel Total (ft/s) 6.85 Avg. Vel. (ft/s) 6.85
Max Chl Dpth (ft) 2.48 Hydr. Depth (ft) 1.88
Conv. Total (cfs) 2814.1 Conv. (cfs) 2814.1
Length Wtd. (ft) Wetted Per. (ft) 16.94
Min Ch El1 (ft) 1582.30 Shear (lb/sq ft) 0.54
Alpha 1.00 Stream Power (lb/ft s) 3.67
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)
SUMMARY OF MANNING'S N VALUES
River:Tract 21 Channel
Reach River Sta. nl n2 n3 nd
Reach 1 12350 .03 .025 .03
Reach 1 12110 .03 .025 .03
Reach 1 12090 .03 .035 .03
Reach 1 12085.* .03 .035 .03 .03
Reach 1 12080.% .03 .035 .03 .03
Reach 1 12075.* .03 .035 .03 .03
Reach 1 12070 .03 .035 .03
Reach 1 12020 .03 .025 .03
Reach 1 12015 .03 .025 .03
Reach 1 11755 .03 .025 .03
Reach 1 11750 .03 .022 .03
Reach 1 11745.+* .03 .022 .03 .03
Reach 1 11740.%* .03 .022 .03 .03
Reach 1 11735.¢% .03 .022 .03 .03
Reach 1 11730 .03 .022 .03
Reach 1 11720.* .03 .022 .03
Reach 1 11700.* .03 .022 .03
Reach 1 11680 .03 .022 .03
Reach 1 11260 .03 .022 .03
Reach 1 11230 .03 .022 .03
Reach 1 11070 .03 .022 .03
Reach 1 11030 .03 .022 .03
Reach 1 10950 .03 .022 .03
Reach 1 10840 .03 .022 .03
Reach 1 10790 .03 .022 .03
Reach 1 10550 .03 .022 .03
Reach 1 10450 .03 .022 .03
Reach 1 10440.* .03 .022 .03 .03
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Reach 1 10430.* .03 .022 .03 .03
Reach 1 10420.* .03 .022 .03 .03
Reach 1 10410.* .03 .022 .03 .03
Reach 1 10400.* .03 .022 .03 .03
Reach 1 10390 .03 .022 .03
Reach 1 10364.* .03 .022 .03
Reach 1 10338.* .03 .022 .03
Reach 1 10312 .03 .022 .03
Reach 1 10302 .03 .015 .03
Reach 1 10187.5 Culvert

Reach 1 10072 .03 .015 .03
Reach 1 10050 .03 .022 .03
Reach 1 10000 .03 .022 .03
Reach 1 9850 .03 .022 .03
SUMMARY OF REACH LENGTHS
River: Tract 21 Channel

Reach River Sta. Left Channel Right

Reach 1 12350 260 260 260
Reach 1 12110 20 20 20
Reach 1 12090 5 5 5
Reach 1 12085.* 5 5 5
Reach 1 12080.* 5 5 5
Reach 1 12075.* 5 5 5
Reach 1 12070 20 20 20
Reach 1 12020 5 5 5
Reach 1 12015 260 260 260
Reach 1 11755 5 5 8
Reach 1 11750 5 5 5
Reach 1 11745.* 5 S 5
Reach 1 11740.%* 5 5 3
Reach 1 11735.* 5 5 5
Reach 1 11730 10 10 10
Reach 1 11720.* 20 20 20
Reach 1 11700.* 20 20 20
Reach 1 11680 420 420 420
Reach 1 11260 30 30 30
Reach 1 11230 160 160 160
Reach 1 11070 40 40 40
Reach 1 11030 80 80 80
Reach 1 10950 120 120 120
Reach 1 10840 50 50 50
Reach 1 10790 240 240 240
Reach 1 10550 100 100 100
Reach 1 10450 10 10 10
Reach 1 10440.* 10 10 10
Reach 1 10430.* 10 10 10
Reach 1 10420.* 10 10 10
Reach 1 10410.* 10 10 10
Reach 1 10400.* 10 10 10
Reach 1 10390 26 26 26
Reach 1 10364.* 26 26 26
Reach 1 10338.* 26 26 26
Reach 1 10312 10 10 10
Reach 1 10302 230 230 230
Reach 1 10187.5 Culvert

Reach 1 10072 22 22 22
Reach 1 10050 50 50 50
Reach 1 10000 150 150 150
Reach 1 9850 0o o o

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Tract 21 Channel

Reach River Sta. Contr. Expan.
Reach 1 12350 «1 .3
Reach 1 12110 il =3
Reach 1 12090 ~ -3
Reach 1 12085.* e § 3
Reach 1 12080.* .1 .3
Reach 1 12075.* % 8 w3
Reach 1 12070 B .5
Reach 1 12020 o 8 -3
Reach 1 12015 ! .3
Reach 1 11755 ] .3
Reach 1 11750 s =3
Reach 1 11745.* o, o |
Reach 1 11740.* s 8 o
Reach 1 11735.* i | .3
Reach 1 11730 <3 o5
Reach 1 11720.* .3 5
Reach 1 11700.* 2 B
Reach 1 11680 e 3 =3
Reach 1 11260 g i -3
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Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

Reach

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

Profile

Reach

Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

e e e e e e e e e el I S S I R

11230
11070
11030
10950
10840
10790
10550
10450
10440.
10430.
10420.
10410.
10400.
10390
10364.
10338.
10312
10302
10187.5
10072
10050
10000
9850

* ok ok

* *

River Sta

12350
12110
12090
12085.*
12080.*
12075.+*
12070
12020
12015
11755
11750
11745.*
11740.*
11735.%*
11730
11720.*
11700.*
11680
11260
11230
11070
11030
10950
10840
10790
10550
10450
10440.*
10430.*
10420.*
10410.*
10400.*
10390
10364.*
10338.*
10312
10302
10187.5
10072
10050
10000
9850

B e e e e e e e e e e e e S o S S S S S S S S S S S S S S S S S

WWWW W e b b e b

Culvert

W

Profile Output Table - Standard Table 1

Q Total
(cfs)

10.00
10.00
10.00
10.00
10.00
10.00
22.00
22.00
34.00
34.00
34.00
34.00
34.00
34.00
65.00
65.00
65.00
65.00
96.00
96.00
96.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
199.00
199.00
199.00
199.00
199.00
Culvert
199.00
199.00
199.00
199.00

Output Table - Standard Table 2

River Sta

12350
12110
12090
12085.*
12080.*
12075.*
12070
12020
12015
11755
11750
11745.*
11740.*
11735.*
11730
11720.*

e S I S I e S S S
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E.G. Elev
(ft)

1607.52
1605.22
1605.03
1604.77
1604.06
1603.46
1603.17
1603.12
1603.09
1601.63
1601.59
1601.43
1601.12
1600.72
1600.41
1599.69

mU‘U‘U‘MUNwaUUL’UL’UUU

wWwwow

Min Ch El
(ft)

W.

1606.50
1604.12
1604.00
1603.38
1602.75
1602.12
1601.50
1601.35
1601.33
1599.92
1599.90
1599.43
1598.95
1598.47
1598.00
1597.95
1597.85
1597.75
1595.65
1595.50
1594.70
1594.50
1594.10
1593.55
1593.30
1592.10
1591.60
1590.50
1589.40
1588.30
1587.20
1586.10
1585.00
1584.87
1584.74
1584.61
1584.56

1583.41
1583.30
1583.05
1582.30

S. Elev
(ft)

1607.31
1605.13
1604.82
1603.
1603.
1602.
1603.
1603.
1602.
.39
25
1600.
1599.
1598.93
1598.68
1599.37

1601
1601

97
36
72
0s
06
91

28
56

W.S. Elev Crit W.S.
(£t) (ft)
1607.31 1607.31
1605.13 1604.94
1604.82 1604.82
1603.97 1604.20
1603.36 1603.57
1602.72 1602.94
1603.09 1602.63
1603.06
1602.91
1601.39
1601.25 1601.25
1600.28 1600.63
1599.56 1599.99
1598.93 1599.37
1598.68 1599.17
1599.37 1599.12
1599.31
1599.25
1597.32
1597.17
1596.82
1596.39
1596.04
1595.42
1595.14
1594.07
1593.30 1593.30
1591.57 1592.20
1590.35 1591.10
1589.18 1590.00
1588.05 1588.90
1589.31 1587.80
1589.27
1589.26
1589.24
1589.23
1588.68 1587.23
1586.00 1586.08
1584.94 1585.59
1585.53 1585.35
1584.78 1584.59
Vel Head Frctn Loss
(£t) (ft)
0.21 1.85
0.09 0.18
0.21 0.13
0.80 0.25
0.70 0.69
0.74 0.64
0.07 0.04
0.05 0.01
0.18 1.46
0.24 0.04
0.34 0.04
1.16 0.08
1.56 0.24
1.80 0.36
1.73 0.29
0.32 0.08
Appendix F

Vel Chnl
(£t/s)

3.67
2.45
3.69
7.18
6.72
6.91
2.17
1.88
3.39
3.93
4.69
8.64
10.02
10.75
10.55
4.51
4.38
4.24
5.48
5.46
4.13
5.86
5.66
5.93
6.04
5.55
6.68
11.72
13.48
14.62
15.32
2.92
3.24
3.18
3.14
3.10
6.03

9.61
11.58
6.85
6.85

Q Left Q Channel
(cfs)

E.G. Elev E.G. Slope
(ft) (ft/ft)
1607.52 0.013271
1605.22 0.004419
1605.03 0.025632
1604.77 0.152227
1604.06 0.126989
1603.46 0.136919
1603.17 0.003668
1603.12 0.001276
1603.09 0.004632
1601.63 0.006849
1601.59 0.008500
1601.43 0.039152
1601.12 0.060896
1600.72 0.087390
1600.41 0.049480
1599.69 0.003927
1599.60 0.003621
1599.53 0.003286
1597.78 0.004887
1597.64 0.004834
1597.08 0.002144
1596.92 0.004892
1596.54 0.004425
1595.97 0.005050
1595.71 0.005332
1594.55 0.004181
1594.00 0.007094
1593.70 0.036535
1593.17 0.055446
1592.50 0.070699
1591.69 0.081371
1589.44 0.000693
1589.43 0.000633
1589.41 0.000595
1589.40 0.000562
1589.38 0.000537
1589.25 0.001483
1587.43 0.004980
1587.03 0.022218
1586.26 0.005002
1585.51 0.005001

C & E Loss
(ft) (cfs)

0.03

0.01

0.00

0.05

0.03

0.00

0.01

0.01

0.01

0.01

0.00

0.08

0.04

0.02

0.02

0.01

HEC-RAS Ouput for 50-yr, 24-hr Storm

10.
10.
10.
10.
10.
10.
22.
.00
.00
.00
.00
.00
.00
.00
65.
65.

22
34
34
34
34
34
34

0o
00
00
00
00
oo
0o

0o
00

Flow Area
(sq £t)

2.72
4.07
2.7%

1.49
1.45
10.16
11.73
10.02
B8.66
7:28
3.94
3.39
3.16
6.16
14.43
14.84
15.34
17.52
17.59
23.24
20.47
21.21
20.25
19.86
21.64
17.98
10.24
8.90
8.21
7.83
41.14
61.50
62.54
€63.47
64.22
32.99

20.71
17.18
29.07
29.07

Top Width Froude # Chl

(£t)

6.74

8.07

6.59

4.73

4.88

4.81
12.75
13.70
12.66
11.77
10.77

M

7.04

7.78
10.05
12.27
12.37
12.49
13.00
13.02
13.95
13.67
13.83
13.62
13.53
13.92
1311
11.20
10.84
10.64
10.54
17.63
20.81
20.51
20.18
19.79

8.01

8.01
12.93
15.44
15.44

Q Right Top Width

(cfs)

(fr)

6.74
8.07
6.59
4.73
4.88
4.81
12.75
13.70
12.66
11,77
10.77
7.32
7.04
7.78
10.05
12.27
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1.02
0.61
1.01
2.33
2.14
2.22
0.43
0.36
0.67
0.81
1.01
2.07
2.54
2.97
2.38
0.73
0:71
0.67
0.83
0.83
0.56
0.84
0.81
0.86
0.88
0.78
1.00
2.16
2.62
2.93
3.13
0.34
0.33
0.32
0.31
0.30
0.52

0.52
1527
0.88
0.88
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Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach
Reach

Profile

Reach

Reach

Reach

Reach

Reach

Reach

Profile

Reach

Reach
9.51

1 11700.* 1599.60
% 11680 1599.53
1 11260 1597.78
1 11230 1597.64
1 11070 1597.08
1 11030 1596.92
1 10950 1596.54
1 10840 1595.97
1 10790 1595.71
1 10550 1594.55
1 10450 1594.00
1 10440.* 1593.70
1 10430.* 1593.17
1 10420.* 1592.50
1 10410.+* 1591.69
1 10400.* 1589.44
1 10390 1589.43
1 10364.* 1589.41
1 10338.* 1589.40
1 10312 1589.38
2 10302 1589.25
: & 10187.5 Culvert
d 10072 1587.43
1 10050 1587.03
1 10000 1586.26
1 9850 1585.51
Qutput Table - Four XS Culvert

River Sta E.G. Elev

(ft)

1 10312 1589.38

1 10302 1589.25

1 10187.5 Culvert

1 10072 1587.43

- ! 10050 1587.03
Output Table - Culvert Only

River Sta E.G. Us.
(ft)

1 10187.5 Culvert #1

Tract 21 Drainage Design
t21dsgnrpt-Appndx-data.doc

1599.
1599.
1597.
1597.
1596.
1596.
1596.
1595.
1595.
1594.
1593.
1591.
1590.
1589.
1588.
1589.
1589.
1589.
1589.
1589.
1588.

1586.
1584.
1585.
.78

1584

00
94
53

W.S. Elev
(ft)

1589.
1588.

1586.
1584.

23
68

0o
94

W.s. Us.
(ft)

1589.25

0.01
0.02
0.00
0.06

0.01
0.00
0.00
0.03
0.02
0.00
0.15
0.07
0.05
0.03
0.00
0.00
0.00
0.00
0.12

Loss
(ft)

E.G. OC Min Top Rd

0.30 0.07
0.28 1,72
0.47 0.15
0.46 0.49
0.27 0.13
0.53 0.37
0.50 0.57
0.55 0.26
0.57 1.14
0.48 0.54
0.69 0.07
2.13 0.14
2.82 0.45
3.32 0.62
3.64 0.76
0.13 0.01
0.16 0.02
0.16 0.02
0.15 0.01
0.15 0.01
0.56
1.43
2.08 0.20
0.73 0.75
0.73
Vel Head Frctn Loss
(£t) (fr)
0.15 0.01
0.56
1.43
2.08 0.20
E.G. IC
(ft) (ft)
1588.68 1588.89
Appendix F

(

1589.25

ft)

Q Left Q Channel

(cfs)

Culv Q
(cfs)

1594.50

HEC-RAS Ouput for 50-yr, 24-hr Storm

(cfs)

199.00
199.00

199.00
199.00

Q Weir
(cfs)

199.00

Q Right Top Width

(cfs)

Delta WS
(ft)

(fr)

19579
8.01

8.01
12.93

Culv Vel In Culv Vel Out

(ft/s) (ft/s)
2.68 9.29
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Appendix G

HEC-RAS Water Surface Profiles

PENTACORE ARIZONA

Civil Engineering, Construction Management, Planning,
Land Surveying, GPS, Land Information (GIS), ADA Consulting
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