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1.0 INTRODUCTION

1.1 PURPOSE OF STUDY

This study is for the delineation of the 100-year floodplain for I-10 Culvert Wash located within
Maricopa County, Arizona. The purpose of this work is to apply for and ultimately receive a
Letter of Map Revision (LOMR) or a Physical Map Revision from the Federal Emergency
Management Agency (FEMA). Updated hydrologic analysis and recent field survey data were
used in this study. The analysis and survey took place after the effective Flood Insurance Study
(FIS) hydraulic models were developed.

1.2 AUTHORITY FOR STUDY

Under contract number FCD 99-40, URS Corporation was tasked by the Flood Control District
of Maricopa County (FCDMC) to perform this floodplain study. The FCDMC floodplain Project
Manager is Mr. Michael Duncan, P.E.

1.3 LOCATION

A general location map and a vicinity map are shown in Figures 1.3.1 and 1.3.2. The study
covers the I-10 Culvert Wash which has the following location description:

TABLE 1-1
LOCATION OF THE STUDY WASH
Wash Section Township Range Community(ies) County
1-10 Culvert | 3,4,9,10 | TIN R2W Maricopa County Maricopa
Unincorporated Areas, County
Town of Buckeye, City of
Goodyear.
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14 METHODOLOGY

The hydrologic analysis was originally performed by the WLB Group and has recently been
updated by URS as part of the Loop 303 Corridor/White Tanks Area Drainage Master Plan
Update (ADMP). The WLB study was submitted in 1992. Flow rates from the updated
hydrologic model were used in the hydraulic analysis, which was conducted by step backwater
calculations using the United States Army Corps of Engineers (USACE) HEC-RAS River
Analysis System, Version 3.0.1.

1.5 ACKNOWLEDGEMENT

The FCDMC played an integral part in the accurate and timely conclusion of this study through
maintaining effective and open channels of communication and valuable technical input.

1.6 RESULTS

This study incorporates the revised discharges resulting from the ADMP. In summary, this study
resulted in floodplain delineation for the I-10 Culvert Wash (flooding source is the 191st Avenue
Wash and the I-10 Wash) based on the updated flow rates. The hydraulic analyses, results and
floodplain maps for this wash are included as part of this TDN.
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2.1

2.1.1

2.0 ADWR/FEMA FORMS

STUDY DOCUMENTATION ABSTRACT

Date Study Accepted

Not determined as of date of submittal to FCDMC.

2.1.2

2.1.3

2.14

2.1.5

2.1.6

217

This study will result in the following:

Study Contractor

URS Corporation

7720 N. 16™ Street, Suite 100

Phoenix, Arizona 85020

Contact: Elliot Silverston, PhD, P.E.

Phone: (602) 371-1100
Fax: (602) 371-1615
Contract No. FCD 99-40

FEMA Mapping and Coordination Contractor

Michael Baker Jr., Inc.

3601 Eisenhower Avenue, Suite 600

Alexandria , Virginia 22304
Phone: (703) 960-8800
Fax: (703) 329-3023
FEMA Regional Reviewer
Not Applicable

State Technical Reviewer
Not Applicable

Local Technical Reviewer

Mr. Michael Duncan, P.E.

Flood Control District of Maricopa County

2801 West Durango Street
Phoenix, Arizona 85009
Phone: (602) 506-4732
Fax: (602) 506-4601

Reach Description

URS

TDN Report
1-10 Wash
Flood Control District of Maricopa County

November 4, 2002
5 URS Job No. 23441586.03100

P:A\FCDMC\E 152600\FLOODPLAIN STUDY\TDN REPORT\TDN REPORT(Il-10 WASH).DOC



o I-10 Culvert Wash: new delineation using detailed methods from south of the box-culvert
crossing on highway I-10 downstream (south) to the Roosevelt Irrigation District Canal.

The study affects the following FIRM panels for Maricopa County and Incorporated Areas:
e I-10 Culvert Wash: FIRM panel 2055.

2.1.8 USGS Quad Sheets

TABLE 2-1
USGS QUAD SHEETS COVERING THE STUDY AREA
Quadrangle Name Photorevision Date Size
Perryville 1982 7.5

2.1.9 Unique Conditions and Problems

A discussion of these problems is included in Section 5.7: Problems Encountered during the
Study.

2.1.10 Coordination of Peak Discharges

Coordination related to peak discharges was done with the FCDMC as part of the ADMP
Update.

2.2 FEMA FORMS

The latest version of the FEMA Certification forms dated September 2002 have been completed
and included in the TDN.

2.3 HYDROLOGY

An update to the original hydrology (White Tanks ADMS) was done by URS under Contract
No. FCD 99-40. A copy of the FCDC approved existing conditions hydrologic analysis has been
included as part of this LOMR request.

2.3.1 Model or Method Used (see attached supporting hydrologic documentation)
HEC-1 Version 4.1 USACE.

2.3.2 Storm Duration

24-hour storm.

2.3.3 Hydrograph Type

Phoenix Valley S-Graph.
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2.3.4 Frequencies Determined

100-year.

2.3.5 List of Gages Used in Frequency Analysis or Calibration

No gages were utilized. Calibration was not performed as part of this study.
2.3.6 Rainfall Amounts and Reference

A value of 4.03 inches was used for the 100-year 24-hour precipitation. This precipitation was
taken from data excerpted from the NOAA Atlas II and included in the FCDMC Hydrology
manual. The area reduction factor was taken from the depth-area reduction factor Table2.1A in
the Drainage Design Manual for Maricopa County Volume I — Hydrology.

2.3.7 Unique Conditions and Problems

The Loop 303 Corridor/White Tanks watershed covers an approximate 220 square mile
watershed with widely varying terrain, groundcover and land use. The watershed includes three
large flood retarding structures constructed in the 1950s.

2.3.8 Coordination of Q’s

The White Tanks HEC-1 model was reviewed by URS and updated using more detailed
comprehensive land use, soils mapping, and currently accepted variable Green & Ampt soils
parameters. The updated model was then submitted to the FCDMC for technical review and
comment. The comments were incorporated. Pre-final coordination of discharges in October
2002. The contact person at the FCDMC is Mr. Bill Haas P.E.

24 HYDRAULICS

2.4.1 Model or Method Used

The United States Army Corps of Engineers (USACE) HEC-RAS River Analysis System,
Version 3.0.1 was used for this study.

2.4.2 Regime
The flow regime used throughout the study was subcritical.
2.4.3 Frequencies for which Profiles were Computed

Profiles were developed for the 100-year flood only.
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2.4.4 Method of Floodway Calculation

The initial floodway calculation was conducted using Method 4 (equal conveyance). Method 1
was then used to smooth the results of Method 4 by adjusting the left and right stationing for
encroachment.

2.4.5 Unique Conditions and Problems

A discussion of these problems is included in Section 5.7: Problems Encountered during the
Study.

2.5 ADDITIONAL STUDY INFORMATION

Not applicable.
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3.0 SURVEY AND MAPPING INFORMATION
3.1 FIELD SURVEY INFORMATION

Field survey to obtain cross section information at each of the four washes was carried out by a
URS Corp. survey team. The work started in August 2001 and was concluded by June 2002. The
data that was collected and processed included:

1. Horizontal control for survey cross-sections used the adjusted state plane coordinate
system. (NAD 1983 coordinate system)

2. Vertical control for survey cross-sections was collected in the NAVD 88 datum). A
conversion factor applied to this data to convert it from NAVD 88 to NGVD 29.

3. Culvert structures were surveyed.

A copy of survey data was delivered to FCDMC in November 2002 and included the horizontal
and vertical control and survey cross-sections.

3.2 MAPPING

The floodplain analysis was performed based on cross-section data collected as part of this study.
Floodplain mapping was delineated using the original White Tanks ADMS base mapping. This
study which was completed in 1992 utilized aerial mapping performed for that study. The map
scale is 1”=400" with a 2’ contour interval. The cross-section alignments collected as part of the
URS study are plotted on the 1992 base mapping. The original mapping was established using a
NAD 27 horizontal datum and a NGVD 29 vertical datum. The FCDMC translated the NAD
horizontal datum to NAD 83 state plane coordinate system and provided it to URS for this
project. An average vertical datum shift from NAVD 88 to NGVD 29 is -1.78 feet.
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4.0 HYDROLOGY

41 METHOD DESCRIPTION

The hydrologic model utilized for this study was the HEC-1 rainfall-runoff model developed by
the USACE. Version 4.1 was utilized in this study.

42 PARAMETER ESTIMATION
4.2.1 Drainage Area Boundaries

The main drainage area boundaries include the White Tank Mountains on the west side, the Gila
River on the south side, the Agua Fria River on the east side, McMicken Dam on the northwest
side and US 60 on the northeast side of the watershed boundary. See the attached 117x17”
watershed subbasin map.

4.2.2 Watershed Work Maps

1. Subbasin boundaries and concentration points: See the attached 117x17” watershed
boundary map. The subbasin boundary for the wash of interest can be established by
starting at the concentration point on the Subbasin Map of interest, and including all the
subbasins upstream which contribute to this concentration point. This is accomplished by
including the super basin boundary shown on the Subbasin Map above the starting point
of interest. In addition to this any diversions across the super basin boundaries require
that super basin also be added to the contributing area for the wash of interest.

2

Time-of-concentration- or lag flow paths: Data, calculations, computer printouts, and
summary tables of the time of concentration parameters are included in the hydrologic
backup.

3. Hydrograph routing paths: (see 2)

4. Soils boundaries: The soils boundaries and land use boundaries are variable within the
watershed. The FCDMC used GIS coverages of both the soils and land use data to
overlay this information on a single map. From this composite GIS layering a weighted
average RTIMP parameter was determined per subbasin. This parameter was used in the
LG record for each subbasin. The FCDMC provided the RTIMP parameters for use in
this ADMP Update. Summary tables are provided in the hydrologic backup.

5. Land-use boundaries: See 4.
4.2.3 Gage Data

None used
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4.2.4 Statistical Parameters

A statistical discharge frequency analysis was not performed for the ADMP or this FIS. The
scope was to update the rainfall runoff model in areas where there had been changes since the
original study performed by WLB. Stream gage data is not available for this watershed. The
Phoenix Valley S-graph was used to compute the unit hydrographs and is based on a statistical
analysis of streamflow in and around Maricopa County (U.S. Army Corps of Engineer, 1974).

4.2.5 Precipitation

The White Tanks watershed is approximately 220 square miles in size. The severe flooding that
occurred in the early 1950’s, 1970’s and 1990’s was the impetus for the major flood control
structures that are in place today. In the early 1950’s severe flooding created standing water
which spread throughout the watershed. This flooding led to the construction of three flood
retarding structures and a major drain to alleviate the standing water during floods. These
structures are the Flood Retarding Structures No. 3 and No. 4, and the McMicken Dam. The
major drain is the Dysart Drain along Northern Avenue.

In the early 70’s there was also significant flooding which occurred. Due to groundwater
overpumping throughout several decades, significant subsidence occurred which diminished the
capacity of the Dysart Drain and contributed to the flooding of Luke Air Force base. The drain
was improved in 1995, to provide conveyance for stormwater runoff resulting from the 100-year
flood.

4.2.6 Physical Parameters

See supporting documentation. The Green Ampt methodology was utilized to determine rainfall
losses. See discussion under section 4.2.2 (4 & 5) describing how soils and land use data and the
use of a GIS database was used to establish RTIMP values for all subareas. This study is an
ADMP Update to the White Tanks Study done in 1992. All physical parameters were not
reestablished for the URS study, only those that had changed.

4.3 PROBLEMS ENCOUNTERED DURING THE STUDY
4.3.1 Special Problems and Solutions
No special problems were encountered outside the TDN outline.

4.3.2 Modeling Warning and Error Messages

Occasionally routing warning messages occurred for either a subarea channel routing or a
storage routing stating that the “routed outflow is greater than that given in the table provided”.
Usually, a close examination and correction of the NSTPS parameter for the normal depth
routing eliminated this warning. In some cases even with the adjustment of the NSTPS parameter
and time interval it is difficult to eliminate the warning message. In other cases elimination of the
warning message did not change the routed discharge. The impact and significance of all the
messages was examined. The effect on the accuracy of the results varied. For large differences
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routing parameters were examined closely and revised. Hydrologic calibration was not
performed.

4.4 FINAL RESULTS

4.4.1 Hydrologic Analysis Results

See attached supporting documentation for summary results.
4.4.2 Verification of Results

In the 1992 White Tanks study in the Section entitled Calibration, WLB discusses methods by
which results were compared to several and hydraulic analyses to determine whether the results
seemed reasonable. In some cases differences were due to modeling techniques, in other cases
differences were attributed to a difference in precipitation amounts. In some instances the loss
rate used was different. An SCS Curve number loss rate was used in some studies while WLB
used the Green Ampt method. Additional verification efforts were not performed as part of the
URS study and were not in the scope of work.
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5.0 HYDRAULICS
5.1 METHOD DESCRIPTION
This study reach is as follows:

o I-10 Culvert Wash: new delineation using detailed methods from south of the box-culvert
crossing on highway I-10 downstream (south) to the Roosevelt Irrigation District Canal.

In general, the above reaches pass through sparsely populated areas of Maricopa County. The
channel beds are sandy with gravel and small cobbles. The overbank areas range from
undisturbed desert to cotton fields, with some exceptions of larger trees at some locations. Photo
logs were organized as part of the Manning’s ‘n’ report and provide a good overview of the
physical characteristics of the study area.

The USACE hydraulic model HEC-RAS Version 3.0.1 was used for this study to calculate the
Base Flood Elevations (BFEs) using step backwater calculations. The name of the HEC-RAS
electronic file for this wash is listed below:

I-10 Culvert Wash: I10CWASHFINAL.prj

The starting water surface elevation was calculated using the known water surface method.

5.2 WORKSTUDY MAPS
The following maps are included:

o 8.5” x 11" report figure (Figure 1.3.2) showing a general overview of the study area,
floodplain delineation reaches, and key features of the study area.

o 117 x 17” figures of reduced scale work-study maps.
e Full scale work-study maps.

The work maps for this study are full size (24” x 36”) sheets. 1”=400" was used at a contour
interval of 2 ft. The maps show a hydraulic baseline, which was also identified as the station
10,000 line for all the cross sections.

The floodplain delineation was generated using the computed water surface elevations from
HEC-RAS and the available 2-ft contour maps. These floodplains were then traced using
AutoCAD to create electronic files. BFEs are shown on all floodplains.
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5.3 PARAMETER ESTIMATION
5.3.1 Roughness Coefficients

Manning’s ‘n’ values were estimated based on field reconnaissance and photo logs, and
according to the procedure in the reference “Estimated Manning’s Roughness Coefficients for
Stream Channels and Floodplains in Maricopa County, Arizona”, which was developed by the
USGS in 1991 for the FCDMC. A Manning’s ‘n’ values determination report including all
calculations and assumptions used was developed and submitted to the FCDMC.

For most of the study cross sections the n values were fairly uniform and applied through HEC-
RAS to the main channel and the left and right overbank areas. In" some areas, horizontal
variations were applied to the cross section geometry to reflect unique conditions such as
buildings.

5.3.2  Expansion and Contraction Coefficients

Expansion and contraction coefficients used were 0.1 and 0.3 for all the study washes. Typical
values of 0.3 and 0.5 were used at culvert crossings for the two cross sections immediately
upstream of the culvert and the cross section immediately downstream of the culvert crossing.

54 CROSS SECTION DESCRIPTION

Cross sections were chosen to be at approximately 500-ft spacing and immediately upstream and
downstream of culvert crossings. The orientation of the cross sections was at a right angle to the
expected 100-year flow. Geometry data for the cross sections were obtained through field
survey. '

5.5 MODELING CONSIDERATIONS
5.5.1 Hydraulic Jump and Drop Analysis
No hydraulic jumps or drops occurred.

5.5.2 Bridges and Culverts

No bridge crossings existed in this study, only culvert crossings. Culvert modeling in HEC-RAS
was used to model all the culvert crossings. All culverts were modeled as clean culverts and the
geometry of the cross sections at the upstream and downstream faces of the culvert were
amended to reflect such conditions. As built dimensions were obtained by field survey. A list of
all culverts is included here:

I-10 Culvert Wash:
« At I-10: concrete box culvert consisting of five 10x3 boxes.

» At Roosevelt Road: concrete pipe culvert consisting of two 4-ft diameter pipes.
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* At Van Buren Street: CMP culvert consisting of two 4-ft diameter pipes.
5.5.3 Levees and Dikes
No certified levees exist in the study area.
5.5.4 Islands and Flow Splits
I-10 Culvert Wash

A flow split occurred at the I-10 Culvert Wash about 500 feet downstream of the I-10 culvert.
Flow splits towards the east away from the main flow path along the West Side of 189™ Avenue
to Roosevelt Street. The easterly split flow then joins the main flow path at the intersection of
Perryville Road and Roosevelt Street. To perform the split flow analysis, the energy method in
HEC-RAS junction editor was used to compute the losses over the junction.

5.5.5 Ineffective Flow Areas

Ineffective flow areas were designated upstream and downstream of the I-10 culvert crossing.
The other two culvert crossings were inundated and had weir flow upstream and downstream of
the crossing and did not require the ineffective flow boundaries. No other areas of ineffective
flow were defined.

5.5.6 Supercritical Flow

There were no reaches of supercritical flow in this model. Two isolated cross sections had a
Froude number equal to one, sections 16.9 at the outlet of a culvert and 20.

5.6 FLOODWAY MODELING

There was no floodway developed for this wash.

5.7 PROBLEMS ENCOUNTERED DURING THE STUDY
5.7.1 Special Problems and Solutions

A description of some of the special problems encountered during the study are listed below and
divided into general problems and wash specific problems:

General Problems:

» In the beginning of the study test sections were surveyed at several locations of the study
area to evaluate the accuracy of the available topographic mapping (1989 topographic
maps provided by the FCDMC). The results of this comparison showed several areas
were the differences warranted surveying of all the cross sections on all the washes.
However, whenever field surveyed cross sections needed to be extended, or cross
sections needed to be developed to provide additional needed detail, attention was paid to
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the correspondence between the survey data and topographic information in the
neighboring areas.

* Almost all of the culverts in the study area showed accumulation of sediments at the
culvert reducing its capacity. The FCDMC has requested that all culverts be modeled as
“clean” and that the cross sections immediately upstream and downstream of the structure
reflect such conditions. This entailed adjusting the surveyed ground data for these cross
sections in the vicinity of the culverts to match the invert elevations of the culverts.

Wash-specific problems:

1-10 Culvert Wash

A flow split occurred at the I-10 Culvert Wash about 500 feet downstream of the I-10 culvert.
Flow splits towards the east away from the main flow path along the West Side of 189™ Avenue
to Roosevelt Street. The easterly split flow then joins the main flow path at the intersection of
Perryville Road and Roosevelt Street. '

To perform the split flow analysis, the energy method in HEC-RAS junction editor was used to
compute the losses over the junction. HEC-RAS split flow optimization option of the steady flow
simulation was used, which produced a 65 percent (619.8 cfs) in the main reach and 35 percent
(328.2 cfs) in the easterly reach.

5.7.2 Modeling Warning and Error Messages

The CHECK-RAS program was run and the majority of all warning messages were addressed.
The HEC-RAS warning messages were also reviewed. All error messages were reviewed and
eliminated. The warning messages were reviewed and eliminated wherever possible.

5.8 CALIBRATION

Calibration was not performed.

5.9 FINAL RESULTS

5.9.1 Hydraulic Analysis Results
Summary tables are provided in the TDN.
5.9.2 Verification of Results

No previous studies have been performed in this area. There is no effective study. Discussion
with homeowner at the public meetings confirmed the extent and location of the flooding in
several areas including around Van Buren Street and as the wash approaches the RWCD canal.
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6.0 EROSION AND SEDIMENT TRANSPORT

Sediment transport was not performed for this study.
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7.0 DRAFT FIS REPORT DATA

The Draft FIS Report Data section in the TDN contains a draft Summary of Discharges results
table, an annotated FIRM map, and a Flood Profile.
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Sipes S 5, 200%

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address.

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

[J CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72).

LOMR: A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood
elevations. (See Parts 60 & 65 of the NFIP Regulations.)

B. OVERVIEW

1. The NFIP map panel(s) affected for all impacted communities is (are):

Community No. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90
040037 Maricopa County AZ 04013C 2055F 07/19/01
10045 City of Goodyear AZ 04013C 1590F 07/19/01

2. Flooding Source: I-10 Culvert Wash
3. Project Name/Identifier: Loop 303 White Tanks ADMP Update Floodpllain Delineations

4. FEMA zone designations affected: AE, X (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)
[J Physical Change X Improved Methodology/Data
[J Regulatory Floodway Revision [ Other (Attach Description)

Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review.

b. The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding: X Riverine [ Coastal [ Shallow Flooding (e.g., Zones AO and AH)
[ Aliuvial fan [ Lakes [ Other (Attach Description)
Structures: [J Channelization [ Levee/Floodwall X Bridge/Culvert
[J bam O Finl [ Other, Attach Description
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM g S 0,41

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address.

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

[0 CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72).

X LOMR: A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood
elevations. (See Parts 60 & 65 of the NFIP Regulations.)

B. OVERVIEW

1. The NFIP map panel(s) affected for all impacted communities is (are):

Community No. Community Name State Map No. Panel No. Effective Date

Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90

040039 Town of Buckeye AZ 04013C 2055F 07/19/01

2. Flooding Source: |-10 Culvert Wash
3. Project Name/ldentifier: Loop 303 White Tanks ADMP Update Floodpllain Delineations
4. FEMA zone designations affected: AE, X (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)
[ Physical Change X improved Methodology/Data
[] Regulatory Floodway Revision [J Other (Attach Description)

Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review.

b. The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding: X Riverine [ Coastal [ Shallow Flooding (e.g., Zones AO and AH)
[ Alluvial fan [ Lakes [ Other (Attach Description)
Structures: [ Channelization [ Levee/Floodwall X Bridge/Culvert
[ bam O Fin [ Other, Attach Description
pe—— =
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C. REVIEW FEE

Has the review fee for the appropriate request category been included? [ Yes Fee amount: $

X No, Attach Explanation

iease see the FEMA Web site at http://www.fema.gov/mit/tsd/frmifees.htm for Fee Amounts and Exemptions.

D. SIGNATURE

All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Michael Duncan PE - Senior Engineer Company: Flood Control District Maricopa County
Mailing Address: Daytime Telephone No.: Fax No.:
2801 West Durango Street 602-506-4732 602-506-4601

Phoenix, Arizona 85009-6399
E-Mail Address: MWD @MAIL.MARICOPA.GOV

Signature of Requester (required): Date:

As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official's Name and Title: Mike Elegood P.E. - Chief Engineer & General Manager Telephone No.:
602-506-1502

smmunity Name: Maricopa County Community Official’s Signature (required): Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: Robert L. Davies Jr. P.E. License No.: 21674 Expiration Date:
9-30-2005

Company Name: URS Corporation Telephone No.: 602-648-2464 Fax No.:
602-371-1615

Signature: : Date:
R ﬁ‘;&m N ko

Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number) Required if ...
X Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations
X Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
[0 Coastal Analysis Form (Form 4) New or revised coastal elevations
[0 Coastal Structures Form (Form 5) Addition/revision of coastal structure W, o
[ Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans \(&Q{* ()&
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C. REVIEW FEE

Has the review fee for the appropriate request category been included? [ Yes Fee amount: $

X No, Attach Explanation

ease see the FEMA Web site at http://www.fema.gov/mit/’tsd/frmﬁ_r fees.htm for Fee Amounts and Exemptions.

D. SIGNATURE

All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Michael Duncan PE - Senior Engineer Company: Flood Control District Maricopa County
Mailing Address: Daytime Telephone No.: Fax No.:
2801 West Durango Street 602-506-4732 602-506-4601

Phoenix, Arizona 85009-6399
E-Mail Address: MWD @MAIL.MARICOPA.GOV

Signature of Requester (required): Date:

As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official’s Name and Title: Telephone No.:

ommunity Name: City of Goodyear Community Official’s Signature (required): Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: Robert L. Davies Jr. P.E. License No.: 21674 Expiration Date:
9-30-2005

Company Name: URS Corporation Telephone No.: 602-648-2464 Fax No.:
602-371-1615

Signature: Date:
Tl 4 S Lo ) l-0-ca

Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number) Required if ...

X Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations

X Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
[ Coastal Analysis Form (Form 4) New or revised coastal elevations Seal (Optional)
[0 Coastal Structures Form (Form 5) Addition/revision of coastal structure
[ Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans
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C. REVIEW FEE

Has the review fee for the appropriate request category been included? [ Yes Fee amount: $

X No, Attach Explanation

iease see the FEMA Web site at http://www.fema.gov/mit/tsd/frm ifges.htm for Fee Amounts and Exemptions.

D. SIGNATURE

All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Michael Duncan PE - Senior Engineer Company: Flood Control District Maricopa County
Mailing Address: Daytime Telephone No.: Fax No.:
2801 West Durango Street 602-506-4732 602-506-4601

Phoenix, Arizona 85009-6399
E-Mail Address: MWD @ MAIL.MARICOPA.GOV

Signature of Requester (required): Date:

As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official’'s Name and Title: Telephone No.:

ommunity Name: Town of Buckeye Community Official’s Signature (required): Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: Robert L. Davies Jr. P.E. License No.: 21674 Expiration Date:
9-30-2005

Company Name: URS Corporation Telephone No.: 602-648-2464 Fax No.:
602-371-1615

Signature: Date:

Clen A e b L odeon

Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number) Required if ...

X Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations

[ Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
[ Coastal Analysis Form (Form 4) New or revised coastal elevations Seal (Optional)
[J Coastal Structures Form (Form 5) Addition/revision of coastal structure
[ Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans
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Explanation for Section C. Review Fee

The review fee is not included in this submittal. The Flood Control District of Maricopa County
(FCDMC) submits their request package to FEMA. FEMA then assesses the review fees
required, assigns a case number, and the FCDC submits the fee.

This study is a new study.



FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Spies Seplamber H.200

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the

above address.

Flooding Source: [-10 Culvert Wash
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

1. Reason for New Hydrologic Analysis (check all that apply)

[ Not revised (skip to section 2) [0 No existing analysis X Improved data
[0 Alternative methodology [ Proposed Conditions (CLOMR) [J Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
I-10 2.83 calc this study 617 948

3. Methodology for New Hydrologic Analysis (check all that apply)

[ statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
[C] Regional Regression Equations [[] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document

can be found at: http://www.fema.gov/mit/tsd/en_modl.htm.
4. Review/Approval of Analysis
If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review.

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [JYes [ No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit D/S limit of detailed study 1 1006.07 1006.07
Upstream Limit U/S limit of detailed study 18 1057 1057.38

"~

Hydraulic Method Used

Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description)]

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2



Firoop ConrroL DistrICT

of

Maricopa County BOARD OF DIRECTORS

Fulton Brock

2801 West Durango Street ® Phoenix, Arizona 85009-6399 Al iinsask

Telephone (602) 506-1501

Don Stapley
Fax (602) 506-4601 L ’
Mary Rose Garrido Wilcox
T -
(602) 506-5897 Max W. Wilson

July 3, 2002

RE: Loop 303/ White Tanks Floodplain Studies
Dear Sir or Madam:

The hydrologic modeling for the referenced project has been approved by the Flood Control
District of Maricopa County.

Project name: Loop 303 White Tanks Area Drainage Master Plan Update
Consultant name: URS

Date of model: March 27, 2002

HEC-1 ver.: V. 4.1 June 1998

If you have any questions or if we can be of further assistance, please contact me at 506-1501.

Sincerely,

An. /%/W

William Haas P.E.
Civil Engineer
Flood Control District of Maricopa County



B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concemn. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
http://www.fema.gov/mit/tsd/frm_soft.ntm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-
RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? K Yes [0 No

4. Models Submitted

Duplicate Effective Model* Natural File Name: no prev. study Floodway File Name: no prev. study
Corrected Effective Model* Natural File Name: Floodway File Name:

Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:

Revised or Post-Project Conditions Model Natural File Name: i10cwashfinal.prj Floodway File Name: i10cwashfinal.prj
Other - (attach description) Natural File Name: Floodway File Name:

*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) — for details, refer to the corresponding section of the instructions.

The document "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can be found at:
http://www.fema.gov/mit/tsd/en_modl.htm.

C. MAPPING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the
affective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? [JYes [0 No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
e  The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
e The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? O Yes X No

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

3. For LOMR requests, is the regulatory floodway being revised? [J Yes X No

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? O Yes X No

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 2 of 2



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
RIVERINE STRUCTURES FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

’ublic reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information uniess a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. -Please do not send your completed survey to the
above address.

Flooding Source: 1-10 Culvert Wash
Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:

Channelization ............... complete Section B
Bridge/Culvert ...... ...complete Section C
DEARY onnecsvennemmanens ...complete Section D
Levee/Floodwall ...... ...complete Section E
Sediment Transport........ complete Section F (if required)

Description Of Structure

1. Name of Structure: 1-10 Culvert
Type (check one): [ Channelization X Bridge/Culvert [ Levee/Floodwall (0 pam
Location of Structure: 16.5
Downstream Limit/Cross Section: 17
Upstream Limit/Cross Section: 16.9
2. Name of Structure: Roosevelt Street Culvert
Type (check one): [] Channelization X Bridge/Culvert [] Levee/Floodwall [J bam
Location of Structure: 9.5
Downstream Limit/Cross Section: 9

Upstream Limit/Cross Section: 9.8

3. Name of Structure: Van Buren Street Culvert
Type (check one) [] Channelization X Bridge/Culvert [] Levee/Floodwall [ bam
Location of Structure: 3.9
Downstream Limit/Cross Section: 3.5

Upstream Limit/Cross Section: 3.95

NOTE: For more structures, attach additional pages as needed.

FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10



B. CHANNELIZATION

Flooding Source:
Name of Structure:

Accessory Structures

The channelization includes (check one):

[J Levees [Attach Section E (Levee/Floodwall)] [] Drop structures
[] Superelevated sections [0 Transitions in cross sectional geometry
[ Debris basin/detention basin [J Energy dissipator

[J Other (Describe):

2. Drawing Checklist

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/orthe  -year flood.
The design elevation in the channel is based on (check one):
[J Subcritical flow [ Critical flow [ Supercritical flow [J Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

[ Inletto channel [] Outlet of channel [] At Drop Structures [] At Transitions
[J Other locations (specify):

4, Sediment Transport Considerations

Was sediment transport considered? [JYes [ No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: 191st Avenue Wash
Name of Structure: 1-10 Culvert
1. This revision reflects (check one):

[J New bridge/culvert not modeled in the FIS
[J Modified bridge/culvert previously modeled in the FIS
[XI New analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):
X] Dimensions (height, width, span, radius, length) [C] Erosion Protection
X Shape (culverts only) X] Low Chord Elevations — Upstream and Downstream
X Material X Top of Road Elevations — Upstream and Downstream
[J Beveling or Rounding [ Structure Invert Elevations — Upstream and Downstream
[J Wing Wall Angle X Stream Invert Elevations — Upstream and Downstream
[ Skew Angle X Cross-Section Locations
X

Distances Between Cross Sections
4. Sediment Transport Considerations

Was sediment transport considered? []Yes [XINo If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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B. CHANNELIZATION

Flooding Source:
Name of Structure:

1. Accessory Structures

The channelization includes (check one):

[J Levees [Attach Section E (Levee/Floodwall)] [ Drop structures
[ Superelevated sections [ Transitions in cross sectional geometry
[ Debris basin/detention basin [0 Energy dissipator

[ Other (Describe):

2. Drawing Checklist

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/orthe  -year flood.
The design elevation in the channel is based on (check one):
[J Subcritical flow [ Critical flow [J Supercritical flow [] Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

[J Inletto channel  [] Outlet of channel [] At Drop Structures [] At Transitions
[J Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? []Yes [JNo If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: 191st Avenue Wash
Name of Structure: Roosevelt Street Culvert
1. This revision reflects (check one):

[J New bridge/culvert not modeled in the FIS
[0 Modified bridge/culvert previously modeled in the FIS
X New analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

X] Dimensions (height, width, span, radius, length) [ Erosion Protection

Xl Shape (culverts only) X Low Chord Elevations — Upstream and Downstream

X Material X Top of Road Elevations — Upstream and Downstream
[ Beveling or Rounding X Structure Invert Elevations — Upstream and Downstream
[J Wing Wall Angle X Stream Invert Elevations — Upstream and Downstream
% Skew Angle Xl Cross-Section Locations

Distances Between Cross Sections
4. Sediment Transport Considerations

Was sediment transport considered? [JYes [INo If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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B. CHANNELIZATION

Flooding Source:
Name of Structure:

Accessory Structures

The channelization includes (check one):

[J Levees [Attach Section E (Levee/Floodwall)] [ Drop structures
[J Superelevated sections [ Transitions in cross sectional geometry
[J Debris basin/detention basin [ Energy dissipator

[J Other (Describe):

2. Drawing Checklist

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/orthe  -year flood.
The design elevation in the channel is based on (check one):
[J Subcritical flow [ Critical flow [J Supercritical flow [J Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump
is controlled without affecting the stability of the channel.

[ Inlet to channel  [J Outlet of channel [] At Drop Structures [] At Transitions
[ Other locations (specify):

4. Sediment Transport Considerations

Was sediment transport considered? [JYes [ No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Flooding Source: 191st Avenue Wash
Name of Structure: Van Buren Street Culvert
1. This revision reflects (check one):

[] New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously modeled in the FIS
[XI New analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Attach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

X Dimensions (height, width, span, radius, length) [ Erosion Protection

X Shape (culverts only) Xl Low Chord Elevations — Upstream and Downstream

X Material X Top of Road Elevations — Upstream and Downstream
[J Beveling or Rounding X Structure Invert Elevations — Upstream and Downstream
[J wWing Wall Angle Xl Stream Invert Elevations — Upstream and Downstream
[ Skew Angle X Cross-Section Locations
Xl Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transport considered? []Yes [XINo If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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MT-2 Form 3 Page 2 of 10 Section C.4
Explanation on Sediment Transport Considerations

Culverts are periodically maintained by either the FCDMC or the appropriate local government
maintenance staff. Culverts were modeled in a clean condition.



MT-2 Form 3 Page 2 of 10 Section C.3

Explanation on availability of plans for this structure.

As-builts or design plans were not available for the structure. Surveyors picked up the
location and dimensions for this structure. This information is included in the survey
notes.



MT-2 Form 3 Pages 3 to 10 Section D through F
Explanation on Omission of pages 3 to 10.

Pages 3 to 10 are not applicable to this revision request and are omitted on purpose.
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I-10 CULVERT WASH

Study Reach

The study reach for this wash is from the downstream side of the I-10 culvert located
approximately 600 feet north west of the intersection of 189™ Avenue and Culver Street to the
intersection of Perryville Road with Roosevelt Canal.

Split Flow Analysis

A flow split occurred at the I-10 Culvert Wash about 500 feet downstream of the I-10 culvert.
Flow splits towards the east away from the main flow path along the west side of 189™ Avenue
to Roosevelt Street. The easterly split flow then joins the main flow path at the intersection of
Perryville Road and Roosevelt Street.

To perform the split flow analysis, the energy method in HEC-RAS junction editor was used to
compute the losses over the junction. HEC-RAS split flow optimization option of the steady flow
simulation was used, which produced a 65 percent (619.8 cfs) in the main reach and 35 percent
(328.2 cfs) in the easterly reach.



Please Note:

URS responses to general HEC-RAS warnings messages are located directly following
the HEC-RAS Report.



I10CWASHFINAL.rep

HEC-RAS Vversion 3.0.1 Mar 2001
U.s. Army Corp of Engineers
Hydrologic Engineering Center
609 second Street, Suite D
Davis, California 95616-4687
(916) 756-1104

X X 000X XXXX XXXX XX 200X
X X X X X X X X X X

X X X X X X X X
QOOOKX. XXXX X XXX XXX 00X XXXX
X X X X X X X X

X X X X X X X X X X
X X XXX 00X X X X X XXX

PROJECT DATA

Prolect Title: I-10 CULVERT VIASN ~ FINAL
Project File : I10CWASHFINAL.p

Run Date and Time: 10/19/2002 4 23:39 PM

Project in English units

Project Description:
I-10 culvert wash HEC-RAS Model (FCDMC Comments Incorporated)

PLAN DATA

Plan Title: Plan O
Plan File : p: \FCDMC\ElSZSOO\F1nadp1a1n Study\HEC-RAS Analysis\RAS\I-10 culvert wash\l Final - I-10 Culvert wash\FINAL I-10 CULVERT WASH - WITH FCOMC COMMENTS-afc(this

is final)\I10CWASHFINAL.pO1

Geometry Title: I-10 Culvert wash ?eo . .
Geometry File : P:\FCDMC\E152600\Floodplain study\HEC-RAS Analysis\RAS\I-10 Culvert wash\l Final - I-10 Culvert wash\FINAL I-10 CULVERT WASH - WITH FCDMC

COMMENTS-afc(this 1s final)\I1OCWASHFINAL.gO1

F'iow Title : I 10 culvert wash Flow 0 X
FCDMC\EISZGOD\FIoodeam Study\HEC-RAS Analysis\RAS\I-10 culvert wash\l Final - I-10 Culvert wash\FINAL I-10 CULVERT WASH - WITH FCDMC

File
COMMENTS= afc(tl’ns is f1na1)\IlOCNA5HFINAL f02

Plan summary Information:

Number of: ~Cross Sections
Culverts
Bridges

28 Mulitple Openings =
3 Inline weirs =

oo

Computational Information

water surface calculation tolerance = 0.01
Ccritical depth calculaton tolerance = 0.01
Maximum number of interations = 40
Maximum_ difference tolerance = 0.3
Flow tolerance factor = 0.001

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: Subcritical Flow
rkakE
FLOW DATA

Flow Title: I-10 Culvert wash Flow 02
Flow File : P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert wash\l Final - I-10 Culvert wWash\FINAL I-10 CULVERT WASH - WITH FCOMC COMMENTS-afc(this

is final)\I10CWASHFINAL.f02
Flow Data (cfs)

* River Reach RS ® PE L %

* Beardsley wash I - 10 to Splitl8 * 948 *

* Beardsley wash S. Split-189 Avel4,5* * 474 *

* Beardsley wash E Split to Rsvit22 * 474 *

* Beardsley wWash Rsvlt St-Rsvlt C9.8 * 948 *

* Beardsley Wash Rsvlt St-Rsvlit C9 ® 1508 *

Boundary Conditijons

* River Reach pProfile * Upstream Downstream ok

I * Rk AAR *

* Beardsley Wash I - 10 to sgﬂitpc 1 * Normal s = .00S ¥
t CPF 1 * Known WS = 1006.07 *

* Beardsley wash Rsvlt St-Rsv

GEOMETRY DATA

Geometry Title: I-10 culvert wash ? o

Geometry File : P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert wash\l Final - I-10 Culvert wash\FINAL I-10 CULVERT WASH - WITH FCDMC
COMMENTS-afc(this is final)\I10CWASHFINAL.gO1l

Reach Connection Table

* River Reach * Upstream Boundary * Downstream Boundary *
* Beardsley wash I - 10 to split * *  upstream *
* Beardsley wash S. split-189 Ave * upstream *  downstream *
* Beardsley wash E split to Rsvit * upstream *  downstream *
* Beardsley wash Rsvit St-Rsvit C * downstream * *
CROSS SECTION _ RIVER: Beardsley wash
REACH: I - 10 to split Rs: 18
INPUT
Description: Cross Section 18
-Developed cross section from a combination of
suvey data (near culvert) and elevations from topo map. Used same

X n values as xsl17
station Elevation Data num= 1

sta Elev sta Elev sta Elev sta Elev sta Elev

9875 1058 9901 1057.3 9931 1055.75 9956 1055.87 9993 1055.08
9996 1055.08 10000 1053.92 10006 1055.48 10029 1055.5 10069 1055.59

10231 1058
Manni ng s n values num= 3
ta nval sta n val sta n val

Page 1



I10CWASHFINAL.rep
9875 .049 9956 .028 10006 .049

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9956 10006 85 60 45 3 5

CROSS SECTION OUTPUT profile #PF 1

* E.G. Elev (ft) * 1057.54 * Element * Left OB * Channel * Right 0B *
* vel Head (ft) » .16 * wt. n-val. * 0.049 * 0.028 * 0.049 *
* W.S. Elev (ft) * 1057.38 * Reach Len. (ft) * 85.00 * 60.00 * 45.00 *
* crit wW.S. (ft) * * Flow Area (sq ft) *  §5.16 * 105.11 * 225.01 *
* E.G. Slope (ft/ft) *0.002474 * Area (52 ft) * 65.16 * 105.11 *= 225.01 *
* Q Total (cfs) * 948.00 * Flow (cfs) * 106.10 * 453.06 * 388.84 *
* Top width (ft) * 291.55 * Top width (ft) * 58.06 * 50.00 * 183.49 *
* vel Total (ft/s) * 2.40 * Avg. vel. (ft/s) * 1.63 * 4.31 * 1.73 *
* Max chl ppth (ft) 2 3.46 * Hydr. Depth (fo) ¥ 1.12 * 2.10 * 1. -
* conv. Total (cfs * 19058.3 * conv. (cfs) * 2132.9 * 9108.3 * 7817.1 *
* Length wtd. (ft * 58.32 * wetted per. (ft) * 58.10 * 50.37 * 183.50 *
* Min ch El (f * 1053.92 * shear (1b/sq ft) = 0.17 * 032 * 0.19 *
* Alpha * 1.81 * stream Power (1b/ft s) * 0.28 * 1.39 * 0.33 *
* Frctn Loss (ft) * 0.09 * cum volume (acre-ft) * 1.62. * 7.54 * 3.40 *
* C & E Loss (ft) = 0.02 * cum SA (acres) * 073 * 4.93 * 3:11 .:

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: Beardsley wash
REACH: I - 10 to split Rs: 17
INPUT
Descnptwn. cross Section 17
station Elevation Data num= 9
Sta Elev sta Elev Sta Elev sta E]ez' Sta ETev

9902 1058 9937.27 1057.09 9938.46 1053.61 10000 1053.6110053.85 1053.61
10160.45 1054.910257.96 1054.9210338.39 1055.35 10425 1058

Manning's n values num= 5}
sta n val sta n val sta n val

kA kRN

9902 .049 9937.27 .02810160. 45 .049

Bank sta: Left ght Lengths: Left Channel Right coeff Contr. EXpan.
9937.2710160.45 240 260 320 o3 il

Ineffective Flow num= 2

stal sStaR Elev Permanent
888
888 F
CROSS SECTION OUTPUT profile #pPF 1
ERAR R AR AR
* £.G. Elev (ft) * 1057.43 * Element * Left 08 * Channel * Right 08 *
* vel Head (ft) = 0.24 * wt. n-val. b i 0.028 * 2
* w.S. Elev (ft) * 1057.20 * Reach Len. (ft) * 240.00 * 260.00 * 320.00 *
* Crit W.S. (ft) * 1055.43 * Flow Area (sq ft) o * 242.78 * *
* E.G. Slope (ft/ft) *0.000986 * Area (s% ft) i 0.22 * 729.64 * 444.5%1 *
* Q Total (cfs * 948, * Flow (cfs) * * 948.00 * *
* Top width (ft) * 465.61 * Top width (ft) = 4.13 * 223,18 * 238.29 *
> Total (ft/s) o 3.90 * Avg. vel. (ft/s) * 4 3.90 * :
* Max chl ppth (ft) * 3.59 * Hydr. Depth (ft) % % 3.59 * =
* conv. Total (cfs) * 30189.1 * conv. (cfs) 4 * 30189.1 * oL
* Length wtd. (ft) * 260.00 * wetted Per. (ft) * » 67.69 * *
* Min ch E1 (ft) * 1053.61 * shear (1b/sq f & * W22, = *
* Alpha & 1.00 * stream_Power (1b/ft s)* 2 0.86 * il
* Frctn Loss (ft) * * Cum volume (acre-ft) * 1.56 * 6.96 * 3.05 *
* C & E Loss (ft) * * cum SA (acres) * '"9 67 * 4.74 * ."":

CULVERT . RIVER: Beardsley wash
REACH: I - 10 to Split Rs: 16.9

INPUT

Description: Culvert at I-10 consisting of 5 - 10x3 concrete box culverts
Distance from Upstream XS = 25

Deck/Roadway width = 200

weir coefficient

Upstream Deck/Roadway cnorch nates

num=

Sta Hi Cord Lo Cord sta Hi Cord Lo Cord
T

9200 1060 10460 1060

Upstream Bridge Cross Section Data
station Elevation Data num=
Sta Elev sta Elev sta Elev sta Elev sta Elev

R AR
9902 1058 9937.27 1057.09 9938.46 1053.61 10000 1053.6110053.85 1053.61
10160.45 1054.910257.96 1054.9210338.39 1055.35 10425 1058

Manning's n values num= 3
Ssta n val sta n val sta nval

9902 .049 9937.27 .02810160.45 .049

Bank sta: Left Right Coeff contr. Expan.
9937.2710160.45 <3 .5
Ineffective Flow num=
Sta L StaRr Elev Permanent
888 F

888 F

Downstream Deck/Roadway Coordinates
nums=
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

9400 1058.3 11000 10s8.3

Downstream Bridge Cross Section Data
station Elevation Data num= 13
sta Elev sta Elev Sta Elev sta Elev sta Elev

9400 1056 9480 1056 9605 1054 9775 1052 9963.08 1051.99
9985 1051.44 9996.92 1051.4410009.23 1051.34 10025 1051.310043.08 1051.94
10230 1054 10585 1056 11000 1056

Manni ng s n values num= 3
n val sta n val sta n val

9400 .03 9605 .03 10230 .03
Bank sta: Left Right coeff Contr.  Expan.
9605 10230 .3 .5
Ineffectwe Flow num= 2
ta L StaR Elev Permanent
888
888 F

Upstream Embankment side slope = 0 horiz. to 1.0 vertical
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Downstream Embankment side slope 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow 5
Elevation at which weir_flow begins
Engr?y head used in spillway design
spillway height used in design
welir crest shape

8road Crested
Number of cCulverts = 1

Culvert Name Shape Rise Span

Culvert #1 0X 3 10

FHWA Chart # 8 - flared wingwalls

FHWA Scale # 1 - wingwall flared 30 to 75 deg.

solution Criteria = Highest U.S. EG X

culvert Upstrm Dist Length n value Entrance Loss Coef Exit Loss Coef
10 220 .014 .4 i

Number of Barrels = §
Upstream Elevation = 1053.634
Centerline stations
Sta. Ssta. sta. Sta. sta.
9948.3 9960.8 9974.3 9986.8 9999.3
Downstream Elevation = 1051.898
Centerline stations

sta. sta, sta. sta. sta.
9980 9993 10005 10018 10030
CULVERT OUTPUT profile #PF 1
Egh/srt ID : Culvert #1

* culv Q (cfs) * 948.00 * culv Ful Lngh (ft) ;] 2
* # Barrels % * culv vel Us 2ft/sg * 8.48 *
* Q Barrel (cfs) * 189.60 * culv vel Ds (ft/s £ 10.96 *
* E.G. US. (ft) * 1057.43 * culv Inv E] Up (ft) * 1053.63 *
* W.5. Us. (ft) * 1057.20 * culv Inv E1 Dn 1(‘ft) * 1051.90 *
* E.G. DS Eft) * 1054.24 * culv Frctn Ls $ ) * 1.49 *
* W.s. Ds (ft) * 1053.31 * culv Ext Lss (ft) i 1.26 *
* pelta EG (ft) * 3.20 * culv Ent Lss (ft) o 0.45 *
* pelta ws (ft) t 3.89 * q weir (cfs) 2 *
* 8.6 IC t) * 1057.36 * weir Sta Lft Eft) i )
* E.G. OC (ft) * 1057.43 * weir Sta Rgt (ft) * *
* culvert Control * outlet * Weir Submerg * *
* culv ws Inlet (ft) * 1055.87 * weir Max Depth (ft) o *
* culv ws outlet (ft) * 1053.63 * weir_ Avg Depth (ft) * ¥
* culv Nml pepth (ft) * 1.71 * wr Flw Area (sq ft) * *
* culv crt Depth (ft) * 2.23 * Min E]l weir Flow (ft) * 1060.01 *
Note: The flow in the culvert is entirely supercritical.

CROSS SECTION RIVER: Beardsley Wash

REACH: I - 10 to Split RS: 16.5

INPUT
Description: Cross Section 16.5

-Developed cross section from a combination p
of suvey data (near culvert) and elevations from topo map. Used
same n values as xs16

station Elevation Data num= 13
s Sta Elev sta Elev sta Elev sta Elev Sta Elev

9400 1056 9480 1056 9605 1054 9775 1052 9963.08 1051.99

9985 1051.44 9996.92 1051.4410009.23 1051.34 10025 1051.310043.08 1051.94

10230 1054 10585 1056 11000 1056
Manning's n values num= 3

sta n val sta n val sta n val

T P

9400 .03 9605 .03 10230 .03
Bank Sta: Left Right Lengths: Left Channel Right coeff Contr.  Expan.

. 9605 10230 250 400 450 .3 <5

Ineffective Flow num= 2

sta Sta R Elev Permanent
888 F
888 F
CROSS SECTION OUTPUT profile #pPF 1
* E.G. Elev (ft) * 1054.24 * Element * Left OB * Channel * Right 08B *
* vel Head (ft) ok 0.93 * wt. n-val. * *  0.030 * o
* W.S. Elev Eft) * 1053.31 * Reach Len. (ft) * 250.00 * 400.00 * 450.00 *
* Ccrit W.S. (ft) * 1053.31 * Flow Area (sq ft) B * 122.61 * *
* E.G. Slope (ft/ft) *0.010673 * Area 52 t) i * 548.03 * o
* q Total (cfs) * 948,00 * Flow (cfs) i * 948.00 * *
* Top width gft) * 503.67 * Top wWidth Eft) » * 503.67 * *
* vel Total (ft/s) * 7: * Avg, vel. (ft/s) * ¥ Tal3 * *
* Max chl ppth (ft) X 2,01 * Hydr. Depth (ft) A i3 1.86 * *
* conv, Total (cfs) * 9176.3 * conv. (cfs) * * 9176,3 * *
* Length wtd. (ft) * 365.45 * wetted per. (ft) - * 66,01 * )
* Min ch E1 (ft) * 1051.30 * shear (1b/sq ft) = * 24 * *
* Alpha * 1.00 * stream power (1b/ft s) * * 9.57 * *
* Frctn Loss (ft) o 3.95 * cum Volume (acre-ft) * 1.56 * 3.15 # 1.42 *
* C & E Loss (ft) 5 0.38 * cum SA (acres) * 0.66 * 2.57 » 2.02 *

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

X 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 de?th.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION _ RIVER: Beardsley wash
REACH: I - 10 to Split Rs: 16

INPUT .
Description: Cross Section 16

-Extended both left and right ends of )
X-section using data from available topo maps to contain flow.
station Elevation Data num= 20
Ssta Elev sta Elev sta Elev sta Elev sta Elev

9622 1052 9722 1050 9822.39 1048.98 9913.01 1048.82 9980.18 1049.06
9985.08 1049.99 9995.76 1048.06 10000 1047.8610004.43 1049.4310008.15 1049.08
10059.08 1049.9310140.97 1049.4910177.51 1048.8110193.58 1049.5510207.94 1049.06
10218.02 1048.9210232.49 1049.4710382.49 1049.210582.49 105010772.49 1050.7

Manning's n values num= 3
sta n val Sta nval sta n val
9622 .03 9985.08 .0310059.08 .03

Page 3



I10CWASHFINAL.rep

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan.
9985.0810059.08 0 0 0 . e |

CROSS SECTION OUTPUT profile #PF 1

aex
* E.G. Elev (fr) * 1049.84 * Element * Left 0B * Channel * Right 0B *
* vel Head (ft) » 0.18 * wt. n-val. * 0.030 * 0.030 * .030 *
* W.S. Elev (ft) * 1049.67 * Reach Len. (ft) * 500.00 * 500.00 * 500.00 *
* crit w.s. (ft) * 1049.64 * Flow Area (sq ft) * 142.45 * 30.74 * 125.41 *
* E.G. Slope (ft/ft) *0.010930 * Area (52 fo) * 142:45 * 30.74 * 125.41 *
* Q Total (cfs) * 948.00 * Flow (cfs) * 538.12 * 105.65 * 304.22 *
& Tc? width (ft) * §76.04 * Top width (ft) * 228.57 * 56.43 * 391.05 *
* vel Total (ft/s) * 3.17 * Avg. vel. (ft/s) ® 3.78 * 3.44 * 2.43 *
* max chl opth (ft) * 1.81 * Hydr. Depth (ft) * 0.62 * 0.54 * 0.32 *
* conv. Total (cfs) * 9067.8 * cConv. (cfs) * 5147.3 * 1010.6 * 2909.9 *
* Length wtd. (ft) * 500.00 * wetted per. (ft) * 228.63 * 56.87 * 391.10 *
* Min ch E1 (ft) * 1047.86 * shear (1b/sq ft) % 0.43 * 0.37 * 9.22 =
* Alpha & 1.12 * stream Power (1b/ft s) * 1.61 * 127 & 0.53 *
* Frctn Loss (ft) * 4.48 * cum volume (acre-ft) A <15 * 0.49 * 0.727 *
* C & E Loss (ft) > 0.04 * cum SA (acres) ¥ X * *

warning: Divided flow computed for this cross-section.

warning: A flow split was encountered. The program first calculated the momentum of both channels
below the junction. An energy balance was performed across the junction from the stream
with the highest momentum downstream to the section upstream.

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

section.

CROSS SECTION
REACH: S. Split-189

INPUT
Description: Cross

This may indicate the need for additional cross sections.

RIVER: Bea
14

rdsley wash
RS: Lo

Ave

Section 14.5 - Interpolated using HEC-RAS

station Elevation Data num=
Sta Elev Sta Elev sta Elev Sta Elev sta Elev
]
9680 1044.93 9780 1045 9880 1045.3 9980 1044 10000 1041.54
10004.83 1042.1510008.65 1042.5810022.73 1043.8110036.81 1044.1310040.41 1044.61
10041.83 1044.6210047.48 1044.6110050.25 1045.2110053.44 1045.2110176.67 1045.25
10177.52 1045.2510320.45 1045.69
Manning's n values num= 3
sta nva sta n val sta n val
sk
9680 .032 9980 .0310022.73 .038
Bank sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
998010022.73 340 275 225 2 g 3
CROSS SECTION OUTPUT profile #pPF 1
EarERE
* E.G. Elev (ft) * 1045.33 * Element * Left 0B * channel * Right OB *
* vel Head (ft) * 0.58 * wt. n-val. * 0.032 * 0.030 * 0.038 *
* w.s. Elev (ft) * 1044.76 * Reach Len. (ft) * 340.00 * 275.00 * 225.00 *
* Cpit W.S. (ft * 1044.76 * Flow Area (sq ft) * 22,02 * 84.92 * 13.52 *
* E.G. Slope (ft/ft) *0.006825 * Area gsg ft) * 22.02 * 84.92 * 13.52 *
* Q Total (cfs) * §19.84 * Flow (cfs) * 44,19 * 547.02 * 28.83 *
* Top width (ft) * 126.37 * Top width Eﬁ:) ¥ 58.21 * 42.73 * 25.43 *
* vel Total (ft/s) * 5:.15 * Avg. vel. (ft/s) 2 2.01 * 6.44 * 2.12
* Max chl ppth (ft) ® 3.2 * Hydr. Depth (ft) b 0.38 * 1.99 * 0.53 *
* conv. Total (cfs) * 7503.0 * conv. (cfs) * 534.9 * 6621.6 * 346.5 *
* Length wtd. (ft) * 295.86 * wetted per. (ft) * 58.21 * 43.00 * 25.48 *
* Min ch E1 (ft) * 1041.54 * shear (1b/sq ft) * 0.16 * 0.84 * 0 Bk
* Alpha = 1.40 * stream Power (1b/ft s) * 0.32 * 42 * 0.48 *
* Frctn Loss (ft) * 2.11 * Cum Volume (acre-ft) * 3.32 * 319 * 11.08 *
:'E & E Loss (ft) > 0.12 * cum SA (acres) * .90 * 1.46 * 15.79 *
*
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 beiow critical depth. This indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Beardsley wash

REACH: S. Split-189 Ave RS: 14
INPUT
Description: Cross Section 14
-Extended left end by adding one data point from
tqpo maps

station Elevation Data num= 10

sta Elev sta Elev Sta Elev sta Elev Sta Elev
EAR R R SRR E R a2 s *
9549.319 1042.59849.319 1041.459986.191 1042.28 10000 1039.5910008.17 1040.7
10021.46 1041.8110035.91 1042.32 10039.6 1043.2420180.32 1042.99 10327 1043.38
Manning's n values num= 3

sta nval sta n val sta n val
9549.319 .0329986.191 .0310035.91 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.

9986.19110035.91 480 480 480 -1 o3
CROSS SECTION OUTPUT profile #PF 1
* E.G. Elev (ft) * 1042.48 * Element * Left 0B * channel * Right 0B *
* vel Head (ft) * 0.17 * wt. n-val. » 2 *  0.030 * *
* w.s. Elev (ft) * 1042.30 * Reach Len. (ft) * 480.00 * 480.00 * 480.00 *
* crit W.s. (ft) * 1042.25 * Flow Area (sg ft) * 163.94 * 53,90 * *
* E.G. Slope (ft/ft) *0.007490 * Area (sq ft) * 163.94 * 53.90 * x
* Q Total (cfs) * 619, * Flow (cfs * 375.75 * 244.09 * *
* To? width (ft) * 429.86 * Top width (ft) * 380.62 * 49.24 * *
* vel Total (ft/s) * 2.85 * Avg. vel. (ft/s) w 2:29 4.53 * »
* Max chl opth (ft) ~ 2.71 * Hydr. Depth (ft) * 0.43 * 1.09 * »
* conv. Total (cfs) * 7162.2 * conv. (cfs) * 4341.7 * 2820.4 * *
* Length wtd. (ft) * 480.00 * wetted per. (ft) * 380.62 * 49.63 * *
* Min Cch E1 (ft) * 1039.59 * shear (1b/sq ftg * 0.20 * 0.51 * *
* Alpha * 1.39 * stream power (1b/ft s) * 0.46 * 2:30 % *
* Frctn Loss (ft) & 2.53 * cum volume (acre-ft) o 2.60 * 2,75 * 11.04 *
* C & E Loss (ft) * 0.00 * Cum SA (acres) . .19 * .47 % 15.73 *

warning: The energy loss was greater than 1.

section.

CROSS SECTION

REACH: S. Split-189 Ave

INPUT

0 0 ft (0.3 m). between the current and previous cross
This may indicate the need for additional cross sections.

RIVER: Beardsley wash
Rs: 13

Description: Cross Section 13 X
-Extended x-section on both sides using topo map.
station Elevation Data num=

Sta Elev sta Elev Elev
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axr
9341.058 10409991.058 1039.15 9994.31 1038.22 10000 1036.5910006.67 1037.4
100%% g; 1035023 10030.6 1038.5710035.93 1038.5410106.08 1039.3410153.72 1039.43

Manning's n values num= 3

sta n val sta n val sta n val
9341.058 .0329991.058 .03 10030.6 .054
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

9991.058 10030.6 160 190 40 -1 .3
CROSS SECTION OUTPUT profile #pF 1
PeAbear
* E.G. Elev (ft) * 1039.95 * Element * Left 0B * Channel * Right 08 *
* vel Head (ft) » 0.20 * wt. n-val. * 0.032 * 0.030 * 0.054 *
* w.S. Elev (ft) * 1039.75 * Reach Len. (ft) * 160.00 * 190.00 * 240.00 *
* crit w.s. (ft) * 1039.75 * Flow Area (sq ft) * 136.63 * 74.40 * 98.02 *
* E.G. Slope (ft/ft) *0.003905 * Area (s * 136.63 * 74.40 * 98.02 *
* Q Total (cfs) * 6§19.84 * Flow (cfs. * 177.23 * 348.41 * 94.20 *
* Top wWidth (ft) * 731.30 * Top width (ft) * 457.14 * 39,54 * 234,62 *
* Total (ft/s) * 2.01 * Avg. vel. (ft/s) bod 1:30 * 4.68 * 0.96 *
* Max chl opth (ft) * 4 * Hydr, Depth (ft) ' 0.30 * 1.88 * 0. 2
* conv. Total (cfs) * 9919.1 * conv. (cfs) * 2836.2 * 5575.4 * 1507.4 *
* Length wtd. (ft) * 188.59 * wetted Per. (ft) * 457.14 * 39.98 * 234.63 *
* Min ch €1 (ft) * 1036.59 * shear (Ib/sq ft) A 0.07 * 0.45 * 0.10 *
* Alpha ® 3.22 * Stream_Power (1b/ft s)* 0.09 * 2:12 * 0.10 *
* Frctn Loss (ft) . 0.99 * cum volume (acre-ft) * 0.94 * 2.05 * 10.50 *
* C & E Loss (ft) * 0.01 * Cum SA (acres) * 2,57 > 0.68 * 14.44 *

warning: The energy equation could not be balanced within the specified number of iterations. The
rogram 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 jterations, 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: Beardsley Wash
REACH: S. Split-189 Ave RS: 12

INPUT
Description: Cross Section 12
Station Elevation Data num= 14
sta Elev Sta Elev sta Elev sta Elev sta Elev

9479.737 10389929.737 1037.149989.855 1038.43 10000 1035.1410004.73 1036.11
10037.35 1037.4410062.16 1037.8110089.43 1037.610105.22 1037.2710475.22 1038
10555.22 1038.510615.22 103910685.22 1039.510755.22 1040

Manni ng s n values num= 3
n val sta n val sta n val

9479.737 .039989.855 .0310037.35 .033
Bank sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.

9989.85510037.35 250 270 170 1 .3
CROSS SECTION OUTPUT  Profile #PF 1
* Arkden
* E.G. Elev (ft) * 1037.97 * Element * Left 0B * cChannel * Right 0B *
* vel Head (ft) x 0.18 * wt. n-val. * 0.030 * 0.030 * 2033/ *
* W.s. Elev (ft) * 1037.79 * Reach Len. (ft) * 250.00 * 270.00 * 170.00 *
*'erlt W.Ss (FE) * 1037.79 * Flow Area (sq ft) * 119.18 * 54.03 * 79.52 *
* E.G. Slope (ft/ft) ‘O 007488 * Area sg ft * 11918 * 54.03 * 2952 *
* Q Total (cfs) 619.84 * Flow (cfs) * 240.64 * 257.59 * 121.61 *
* Top width (ft) * 739.25 * Top width (ft) * 368.55 *  45. * 325.19 *
* Total (ft/s) % 2.45 * Avg. vel. (ft/s) * 2:02 ¥ 477 > 1, *
* Max chl ppth (ft) * 2. * Hydr. Depth (ft) * 0.32 * 1.19 * 0.24 *
* conv. Total (cfs) * 7162.9 * conv. (cfs) * 2780.9 * 2976.8 * 1405.3 *
* Length wtd. (ft) * 214.83 * wetted Per. (ft) * 368.56 * 46.05 * 325.20 *
* Min ch E1 (ft) * 1035.14 * shear (1b/sq f = Q.15 * 0.55 * Q.31 *
* Alpha * 1.91 * stream Power (1b/ft s) * 3] 2.61 * 0.17 *
* Frctn Loss (ft) * 0.79 * cum volume (acre-ft) * 0.47 * 1.77 * 10.02 *
* C & E Loss (ft) * 0.04 * cum SA (acres) * 1,06 = g.50 * 12.89 ':

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: Divided flow computed for this cross-section.

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 jterations, 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: Beardsley wash
REACH: S. Split-189 Ave RS: 11

INPUT
Description: Cross Section 11
Station Elevation Data num= 12
Sta Elev sta Elev sta Elev sta Elev Sta Elev

9760.1 1036 9990.11 1036.8 9994.35 1035.94 10000 1033.2510006.46 1034.01
10014.62 1034.8910021.77 1034.7910038.46 1034.3510040.06 1034.3410048.98 1036.99
10073.75 1034.9410865.75 1036

Manni ng s n values num= 3
ta n val sta n va1 Sta n val
9760.1 .032 9994.35 0310014 62 .032
Bank Sta: Left Right Lengths: Left Channel Ri?ht Coeff Contr. EXpan.
9994.3510014.62 250 260 15 . .3
CROSS SECTION OUTPUT profile #PF 1
* E.G. Elev (ft) * 1035.92 * Element * Left oB * cChannel * Right 0B *
* vel Head (ft) * .05 * wt. n-val. & * 0.030 * 5 *
* W.S. Elev (ft) * 1035.87 * Reach Len. (ft) * 250.00 * 260.00 * 515.00 *
* Crit W.S t) 1035.61 * Flow Area (sq ft) * * 33,28 * 364.16 *
* E.G. Slope (ft/ft) *0.002196 * Area Esg ft) o * 33,28 * 364.16 *
* Q Total (cfs) * 619.84 * Flow (cfs) * * 105.63 * 514.20 *
* Top width Eft) * 757.19 * Top width (ft) ¥ * 20.13 ~ 737.07 *
* vel Total (ft/s) * 1.56 * Avg. vel. (ft/s) * 2 3.17 * 1.41 *
* Max chl opth (ft) L 2.62 * Hy r. Depth (ft) > d 1. * 0. *
* Conv. Total écfs) * 13226.0 * conv. (cfs) ) * 2254.0 * 10972.0 *
* Length wtd. (ft] * 463.23 * wetted Per. (Ft) * * 20.81 * 737.34 *
* Min ch €1 (f * 1033.25 * shear (1b/sq ft) * * 0.22 * 507 %
* Alpha * 1.39 * stream_ power (1b/ft s) * * 0.70 * 0.10 *
* Frctn Loss (ft) * 1.70 * cum volume (acre-ft) * 0.13 = 1.50 * 9.15 *
* C & E Loss (ft) b .01 * cum SA (acres) * x 0.29 * 10.82 *




warning:

han 0.7 or_greater than 1.4.
warning:
section.

CROSS SECTION

REACH: S. Split-189 Ave RS: 10.5
INPUT

Description:

station Elevation Data
Elev sta

num=

24
Elev Sta

t
The energy loss was greater than 1.0 ft u
This may indicate the need for additional cross sections.

Divided flow computed for this cross-section.
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

This may indicate the need for additional cross sections.
(0.3 m). between the current and previous cross

RIVER: Beardsley wash
*

Elev

sta

I10CWASHFINAL.rep

Elev Sta Elev

s
ARRREEETIAR

9753.86 1034.5 9961.13 1034.88 9987.11

1035.11 9988.78

1034.99 9993.11 1034.24

9997.82 1032.21 10000 1031.6710004.13 1032.1410009.35 1032.710015.78 1032.65
10025.43 1032.5 10030.8 1032.4310032.24 1032.4210040.27 1033.7410045.78 1033.49
10050.45 1033.5310058.93 1034.3610062.56 1034.1210100.04 1033.3910133.79 1033.52
10167.55 1034.0510201.31 1033.5710493.89 1033.7910775.21 1034.5
Manning's n values num= 3

sta n val sta n val sta n val
9753.86 .032 9993.11 .0310009.35 .032
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

9993.1110009.35 50 260 235 .1 .3

CROSS SECTION OUTPUT profile #PF 1
* o khn
* E.G. Elev (ft) * 1034.21 * Element * Left 0B * Channel * Right 0B *
* vel Head (ft) * 70.18 * wt. n-val. * * 0. * 0 0.032 *
* W.5. Elev (ft) * 1034.03 * Reach Len. (ft) * 250.00 * 260.00 * 235.00 *
*crit w.s. (ft) * 1034.03 * Flow Area (sq ft) = * 25.52 * 204.57 *
* £.G. Slope (ft/ft) 10.007307 + Area (sq ft) # * 25,52 * 204.57 +
* Q Total (cfs) * 619.84 * Flow (cfs) x * 146.07 * 473.77 *
* Top width Eft) * 578.98 * Top width Eft) b * 15.74 * 563.24 *
* vel Total (ft/s) o 2.69 * Avg. Vel f'c/sg ot L Sad2 * 2:32 *
* Max chl ppth (ft) U 2.36 * Hydr. Depth (ft b o 1.62 * 0.36 *
* conv. Total (cfs) * 7251.2 * conv. (cfs) * * 1708.7 * 5542.4 *
* Length wtd, (ft) * 242,92 * wetted Per. (ft) * * 16.24 * 563.39 *
* Min ch E1 (ft) * 1031.67 * shear (1b/sq ft) bl * 0.72 * 0.17 *
* Alpha » 1.63 * stream power (1b/ft s) * ¥ 4.10 * 0.38 *
* Frctn Loss (ft) * 1.84 * cum Volume (acre-ft) ol 0.13 * 1.32 ® 5.79 *
* C & E Loss (ft) * 0.00 * cum SA (acres) * ¥ 0.19 * 3:13 *

warning: The energy equation could not be balanced within the specified number of jterations. The
program used critical depth for the water surface and continued on with the calculations.
Divided flow computed for this cross-section.

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.

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.

warning:
warning:

warning:

CROSS SECTION

RIVER: Beardsley wash
REACH: S. Split-189 Ave 10

RS:

INPUT

Description: Cross Section 10

Station Elevation Data num=
Sta Elev Sta Elev

rrxarE

16
Sta Elev Sta Elev Sta Elev

9747.62 1033 9959.22 1033.06 9985.74 1033.43 9991.87 1032.54 9997.43 1030.32

10000 1030.0810004.08 1030.510018.37 1030.510036.45 1030.5 10040.6 1031

10050 1032 10077 1032.6 10100 1032 10560 1031 11020 1032

11110 1032.5
Manning's n values num= 3

Sta n val sta n val sta n val
AERERAARARRRARR *
9747.62 .032 9991.87 .03 10040.6 .032
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9991.87 10040.6 0 0 0 - .3
CROSS SECTION OUTPUT profile #PF 1
T es:

* E.G. Elev (ft) * 1031.82 * Element * Left OB * cChannel * Right 08 *
* vel Head (ft) i 0.17 * wt. n-val, 4 * 0.030 * 0.032 *
* w.s. Elev (ft) * 1031.64 * Reach Len. (ft) * 470.00 * 470.00 * 470.00 *
* crit w.S. (ft) * 1031.64 * Flow Area (sq ft) * * 52,19 * 192,97 *
* E.G. Slope (ft/ft) *0.007861 * Area (sq ft) X * 52,19 * 102,97 *
* Q Total (cfs) * 619.84 * Flow (cfs » * 246.46 * 373,37 *
* Top width Eft) * 645.40 * Top width gft) K * 46,49 * 598.91 *
* vel Total (ft/s) % 2.53 * Avg. vel. Ft/sg * * 4,72 * 1:93 >
* Max chl Dpth (ft) & 1.56 * Hydr. Depth (ft * * 15 * 0.32 *
* Conv. Total (cfs) * 6991.1 * conv. (cfs) * Y 2779.8 * 4211.3 %
* Length wtd. (ft) * 470.00 * wetted Per. (ft) * * 46.80 * 598,95 *
* Min ch E1 (ft) * 1030.08 * shear (lb/sq ftg 3 f 0.55 * 0.16 *
* Alpha * 1.74 * stream Power (lb/ft s) * ¥ 2.58 * 0.31 *
* Frctn Loss (ft) x 0.27 * Cum Volume (acre-ft) *: 0.13 * 1.09 * 4,72 *
* C & E Loss (ft) * 0.05 * cum SA (acres) * * * *
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.
Divided flow computed for this cross-section.

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.

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.

ouring the standard step jterations, 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.

warning:
warning:

warning:

warning:

CROSS SECTION

N RIVER: Beardsley wash
REACH: E split to Rsvit 22

RS:

INPUT
Description: Cross Section 22

Station Elevation Data num=
sta Elev sta Elev Sta Elev sta Elev Sta Elev
9649.8 1048 9710.6 1045.1 9736.7 1044.9 9980.9 044

1044.7 10000 104
10011.6 1044.6 10028.4 1045.4 10045.8 1045.3 10052.5 1044.9 10070.6 1045.7

10122.3 1045.6

Manning’'s n values num= 3
sta nval sta n val sta n val
9649.8 .041 9980.9 .035 10011.6 .035
Right Coeff Contr.  Expan.

Bank sta: Left
9980.9 10011.6
Ineffective Flow num=
ssssta L staRr Elev Permanent
F

Lengths: Left Channel Right
650 620 00
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CROSS SECTION OUTPUT profile #pPF 1
preees

.
* E.G. Elev (ft) * 1045.33 * Element * Left OB * Channel * Right OB *
* vel Head (ft) . 0.16 * wt. n-val. * 0.041 * 0.035 * . w
* W.S. Elev (ft) * 1045.17 * Reach Len. (ft) * 650.00 * £20.00 * 600.00 *
* crit W.s. (ft) * 1045.17 * Flow Area (sq ft) * 94,39 * 25,70 * 3.39 »*
* E.G. Slope (ft/ft) *0.014541 * Area (52 ft) * 9439 = 2570 & 4.81 *
* Q Total (cfs) * 328.16 * Flow (cfs) * 203.85 * 116.82 * 7.50 *
* Top width (ft) * 324.93 * Top width (ft) N 271.73 % 30.70 * 22.50 *
* vel Total (ft/s) * 2.66 * Avg. vel. (ft/s) *. 2.16 * 4.54 * w2l &
* Max chl ppth (ft) o 1.17 * Hydr. Depth (ft) 4 0.35 * 0.84 * 0.28 =
* Conv. Total (cfs) * 2721.4 * Conv. (cfs) * 1690.5 * 968.7 * 62.2 *
* Length wtd. (ft) * 628.13 * wetted Per. (ft) * 271.74 * 30.73 * 11.95 *
* Min ch E1 (ft) * 1044.00 * shear (lb/sq ft) * 0.32 * 0.76 * 0.26 *
* Alpha iod 1.47 * stream Power (1b/ft s) * 0.68 * 3.45 * 0.52 *
* Frctn Loss (ft) i 5.06 * cum volume (acre-ft) * 0.75 * 6.02 * 1.09 *
* C & E Loss (ft) ® 0.03 * cum SA (acres) * 2.33 * 8.81 * 2.45 *

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

warning: Divided flow computed for this cross-section.

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.

warning: The parabolic search method failed to converge on critical depth. The program will try the
cross section slice/secant method to find critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used. ¥

CROSS SECTION RIVER: Beardsley wash
REACH: E Split to Rsvlt Rs: 21

INPUT
Description: Cross Section 21

-Extended cross section LEP to intersect with
042 ft contour from existing topo map.
station Elevatmn Data num=
Elev sta Elev Sta Elev sta Elev sta Elev

9540 1042 9900 1039.49 10000 1038.7910146.66 1039.1610283.98 1039.63
10437.47 1041.87

Ak kR

Manni ng s n values num= 3
n val sta n val sta n val

9540 .035 9900 .03310146.66 .033

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
990010146.66 460 450 450 .1 A )

CROSS SECTION OUTPUT profile #PF 1

* E.G. Elev (ft) * 1039.66 * Element * Left 0B * channel * Right 0B *
* vel Head (ft) * 0.07 * wt. n-val. * 0.035 * 0.033 * .033 *
* W.S. Elev (ft) * 1039.60 * Reach Len. (ft) * 460.00 * 450.00 * 450.00 *
* Crit W.S. * 1039.41 * Flow Area (sq ft) * 0.79 * 136.36 * 27.61 *
* E.G. S]ope (ft/ft) *0.005113 * Area (52 fr) % 0.79 * 136.36) * 27.61 *
X Q Total (cfs) * 328.16 * Flow (cfs) L4 0.33 * 295.70 * 32:13 *
* width (ft) * 388.69 * Top width (ft) * 15.02 * 246.66 * 127.01 *
4 Total (ft/s) * 1.99 * Avg. vel. (ft/s) * 0.42 = 2-17 * 1. %
* Max chl ppth (ft) 2l 0. * Hydr. Depth (ft) * 0.05 * 0.55 * 0. »
* Conv. Total (cfs) * 4589.5 * conv. (cfs) b 4.7 * 4135.5 * 449.3 *
* Length wtd. (Ft) * 450.01 * wetted Per. (ft) *  15.02 * 246.66 * 127.01 *
* Min ch E1 (ft) * 1038.79 * shear (lb/sq ft) ' 0.02 * 0.18 * 0.07 *
* Alpha ® 1.10 * stream Power (1b/ft s) * .01 * 0.38 * 0.08 *
* Frctn Loss (ft) ¥ 4.33 * Cum Volume (acre-ft) * 0.04 * 4.87 * 0.86 *
* C & E Loss (ft) * 0.01 * cum SA (acres) = 0.19 * 6.84 * .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.

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: Beardsley wash
REACH: E split to Rsvit Rs: 20
INPUT
Description: Cross section 20
station Elevation Data num= 10
sta Elev sta Elev sta Elev sta Elev sta Elev
ke LR L]

9791.92 1035.87 9824.23 1035.73 10000 1034.7610131.99 1034.8410275.81 1035.11
10283.95 1035.4810313.31 1034.6710427.71 1036.48 10573.6 1036.1110702.99 1036.9

Manni ng s n values num= 3
sta n val Sta n val sta n val

9791.92 .033 9824.23 .03310275.81 .033

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr.  Expan.
9824.2310275.81 600 590 20 -1 .3

CROSS SECTION OUTPUT profile #PF 1

* E.G. Elev (ft) * 1035.32 * Element * Left 0B * channel * R1ght 0B *
* vel Head (ft) 2 0.14 * wt. n-val. * *  0.033 * 033 *
* w.s. Elev (Ft) * 1035.19 * Reach Len. (ft) * 600.00 * 590.00 * 520.00 o
* crit w.s. (ft * 1035.19 * Flow Area (sgq ft) * * 97.37 * 13.25 *
* E.G. Slope (ft/ft) *0.024446 * Area E ? ft) * * 97,37 * 13.25 *
* Q Total (cfs * 328.16 * Flow (cfs) * * 290.56 * 37.60 *
* Top width (ft * 405.67 * Top width (ft) * * 352.81 * 52.86 *
* vel Total (ft/s) * 2.97 * Avg. vel. (ft/s) * * 2.98 * 2.84 *
* Max chl opth (ft) * 0.51 * Hydr. Depth (ft) * * 0.28 * 0.25 *
* Conv. Total gcfs) * 2098.9 * conv. (cfs) o * 1858.4 * 240.5 *
bl Length wtd. (ft * 585.90 * wetted Per. (f ) * % 352.81 % S2.87 *
! ch E1 (ft) * 1034.76 * shear (1b/sq ft) * * 0.42 * 0.38 *
® A'Ipha * 1.00 * stream Power (1b/ft s) * * 1.26 * 1.09 *
* Frctn Loss (ft) ¥, 0.50 * cum volume (acre-ft) * 0.04 * .66 * 0.65 *
* C & E Loss (ft) 2 0.04 * cum SA (acres) v 0.11 * 3.74 * 0.49 *

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: Divided flow computed for this cross-section.

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.
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CROSS SECTION RIVER: Beardsley wash
REACH: E split to Rsvlt RS: 19.5

INPUTI 3 A
Description: Cross Section 19.5

-New Cross Section cut from topo with
thalwag elevation from from survey information.
station Elevation Data num=
Sta Elev sta Elev sta Elev sta Elev Sta Elev

AR AAR 31} ek

9825 1032 9940 1030 10000 1026.76 10140 1030 10345 1032

Manning's n values num= 3
sta n val sta n val sta n \131
9825 .03 9940 .043 10140 .03
Bank sta: Left Right Lengths: Left Channel Right Coeff cContr. Expan.
9940 10140 0 0 0 g -3

CROSS SECTION OUTPUT Profile #PF 1

aArY -
* E.G. Elev (ft) * 1030.29 * Element * Left 0B * channel * Right OB *
* vel Head (ft) ¥ 5 * wt. n-val. * 0.030 * 0.043 * 0.030 *
* W.S. Elev (ft) * 1030.28 * Reach Len. (ft) * 70.00 * 70.00 * 70.00 *
* crit wW.s. (ft) * * Flow Area (sq ft) ¥ 2.29 * 380.49 * 4.09 *
* E.G. Slope (ft/ft) *0.000262 * Area (sg ft ¥ 2.29 * 380.49 * 4.09 *
* Q Total (cfs) * 328.16 * Flow (cfs) * 0.50 * 326.78 * 0.89 *
* Top width (ft) * 245.20 * Top width (ft) * 16.24 * 200.00 * 28.95 *
* vel Total (ft/s) * 0.85 * Avg. vel. (ft/s) i 0.22 * 0.86 * 0.22 *
* Max Chl Dpth (ft) & 3.52 * Hydr. Depth (ft) * 0.14 * 1. * 0.14 *
* Conv. Total (cfs) * 20264 9 * conv. (cfs) o 30.8 * 20179.2 * 9 ¥
* Length wtd. (ft) * * wetted per. (ft) * 16.24 * 200.12 * 28.95 *
* Min ch E1 (ft) ¥ 1026 .76 * Shear (1b/sq ft) * 0.00 * 0.03 * 0.00 *
* Alpha *: 1.02 * stream_power (1b/ft s) * 0.00 * 0.03 * 0.00 *
* Frctn Loss (ft) * 0.02 * cum volume (acre-ft) % 0.02 * 0.43 = 0.55 *
:,S"%‘E Loss (ft) # 0.00 * cum SA (acres) | o * b

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

han 0.7 or greater than 1.4, This may indicate the need for additional cross sections.
CROSS SECTION RIVER: Beardsley wash
REACH: Rsvlt St-Rsvit C RS: 9.8
INPUT
Description: Cross Section 9.8 U/S of Culvert at Roosevelt Road.
-Cross X
section channel lowered to match culvert invert at clean
conditions. Extended left end of xs to be perpendicular to flow
by adding one point from the topo. Extended right end by adding
one point at elev 1032 using topo.
station Elevation Data num=
Sta Elev Sta Elev Sta Elev sta Elev Sta Elev

*

9825 10329835.445 1030.959940.863 1030.069959.717 1030.01 9972.01 1029.88
9986.26 1029.339993.959 1029.9 10000 1024.610009.15 1024.610027.21 1027.06
10128.06 1028.0510238.16 1028.69 10344.7 1029.3610451.56 1029.8910601.56 1032

Manni ng s n values num= 3
n val Sta n val sta n val
9825 .039993.959 .04310027.21 .03
Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
9993.95910027.21 140 130 120 <3 <9
CROSS SECTION OUTPUT Profile #PF 1
Pagaee Tk kR *axk rHkrR
* E.G. Elev (ft) * 1030.27 * Element * reft OB * cChannel * Right OB *
* vel Head (ft) * 0.02 * wt. n-val. * 0.030 * 0.043 * 0.030 *
* W.S. Elev (ft) * 1030.25 * Reach Len. (ft) * 140.00 * 130.00 * 120.00 *
* crit w.s. (ft) * 1028.45 * Flow Area (sq ft) * 24,08 * 149.67 * 681.07 *
* E.G. Slope (ft/ft) *0.000262 * Area (52 * 24,08 * 149.67 * 681.07 *
d Q Tota cfs) * 948.00 * Flow (cfs) ol 9.00 * 218.94 * 720.06 *
* g width (ft) * 558.95 * Top width (ft) * 75.70 * 33.25 * 450.00 *
X Total (ft/s) ». 1.11 * Avg. vel. (ft/s) & 0.37 * 1.46 * 1.06 *
* Max chl ppth (ft) # 5. * Hydr. Depth (ft) * 0.32 * 4.50 * 1. *
* Conv. Total (cfs) * 58543.6 * conv. (cfs) * 555.8 * 13520.6 * 44467.2 *
* Length wtd. (ft) * 130.00 * wetted Per. (ft) * 75.73 * 35.41 * 450.01 *
* Min ch E1 (ft) * 1024.60 * shear (lb/sq ft) 5 0.01 * 0.07 * 0.02 *
* Alpha . 1.09 * stream Power (1b/ft s) * 0.00 * 0.10 * 0.03 *
* Frctn Loss (ft) * * cum volume (acre-ft) o 50.59 * 7.34 * .85 *
* C & E Loss (ft) * * cum SA (acres) & 67.07 * 3.82 *  13.41 *
Hkkw ok T
CULVERT RIVER: Beardsley wash
REACH: Rsvlt St-Rsvlt C  RS: 9.5
INPUT .
Description: Concrete Pipe Culvert at Roosevelt Road (2 - 4-ft dia)
Distance from Upstream XS = 10
Deck/Roadway width = 35
Weir Coefficient
Upstream Deck/Roadway coordmates
num=
sta Hi Cord Lo cord Sta Hi Cord Lo Cord Sta'ﬁ Cord Lo Cord
9400 1030 9890 1030 10000 1028.95
10320 1030 10570 1032 10601.56 1032
Upstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev sta Elev Sta Elev

9825 10329835.445 1030.959940.863 1030. 059959 717 1030.01 9972.01 1029.88
9986.26 1029.339993.959 1029.9 10000 1024.610009.15 1024.610027.21 1027.06
10128.06 1028.0510238.16 1028.69 10344.7 1029.3610451.56 1029.8910601.56 1032

Manni ng s n values num= 3
sta n val Sta n val sta n ysl
9825 .039993.959 .04310027.21 .03

Bank sta: Left Right Coeff contr.  Expan.
9993.95910027.21 .3 oD

Downstream Deck/Roadway Coordinates

num=

Sta Hi Cord Lo Cord sta Hi cord Lo Cord Ssta Hi Cord Lo Cord
9400 1030 9890 1030 10000 1028.95
10320 1030 10570 1032

Downstream Br1dge Cross Section Data
station Elevation Data num=
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JOTE) Elev sta Elev sta Elev sta Elev sta Elev
*
9534.87 1030.4 9910 1028 9986.87 1023.26 10030 1027 10220 1027.8
10570 1028

Manning's n values num= 3

sta n val sta n val sta n val
*rEraE
9534.87 .04 9910 .04 10030 .04
Bank Sta: Left Right Coeff Contr. Expan.

9910 10030 3 5

Upstream Embankment side s]ogl:e = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = 95
Elevation at which weir_Tlow begins =
Engr?y head used in spillway design a
spiliway height used in design =
weir crest shape = Broad Crested
Number of culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Circular 4

FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - square edge entrance with headwall
Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length n value Entrance Loss Coef Exit Loss Coef
10 50 014 .S 1

Number of Barrels =
Upstream Elevation = 1024.6
Centerline Stations

sta. sta.

10004 10009
Downstream Elevation = 1023.44
Centerline stations

sta, sta.

9985 9990
CULVERT OUTPUT profile #pPF 1
Culvert ID : Culvert #1
* culv Q (cfs) * 225.23 * culv Ful Lngh (ft) * 50,00 *
* # Barrels * 2 * culv vel Us (ft/s) & 8.96 *
* Q Barrel (cfs) * 112.62 * culv vel bos (ft/s) X 8.96 *
* E.G. US. (ft * 1030.27 * culv Inv E] Up éft) * 1024.60 *
¥ W.S. US. (Tt * 1030.25 * culv Inv E1 Dn (ft) * 1023.44 *
* E.G. DS (ft) * 1028.29 * culv Frctn Ls (ft) ! 0.56 *
* W.S. DS (ft) * 1028.05 * Culv Ext Lss E t) ¥ 1.00 *
* pelta EG (ft) = 1.98 * culv Ent Lss (ft) & 0.62 *
* pelta WS (ft) * 2.21 * Q weir (cfs) * 722.77 *
* E.G. IC (ft) * 1030.24 * weir sta Lft (ft) * 9918.98 *
* E.G. oC (ft) * 1030.27 * weir sta Rgt (ft) *10350.59 *
* Culvert Control * outlet * weir Submerg 0.00 *
* culv ws Inlet (ft) * 1028.60 * weir Max Depth (ft) ® 1.29 *
* Culv ws outlet (ft) * 1027.44 * weir Avg Depth (fr) * 0.65 *
* Culv Nml Depth (ft) =* 2.13 * wr Flw Area (sq ft) * 280.88 *
* culv Crt pepth (ft) x 3.21 * Min E] weir Flow (ft) * 1028.96 *

warning: During the supercritical analysis, the program could not balance the energy equation duri
the forewater calculations inside of the culvert. The program assumed critical depth at
outlet and continued on. R

During_ the supercritical calculations a hydraulic jump occurred inside of_ the culvert.
The culvert inlet is submerged and the culvert flows full over part or all of its length.
Therefore, the culvert inlet equations are not valid and the supercritical result has been
discarded. The outlet answer will be used.

the

Note:
Note:

CROSS SECTION RIVER: Beardsley wash

REACH: Rsvit St-Rsvit C .

INPUT

Description: Cross Section 9 D/S of Culvert at Roosevelt Road

-Cross section .
developed using topographic data and Lowered channel elevation to
match culvert invert to reflect clean conditions just D/S of

culvert.

station Elevation Data nums= 6

Ssta Elev sta Elev Sta Elev sta Elev Sta Elev
9534.87 1030.4 9910 1028 9986.87 1023.26 10030 1027 10220 1027.8

10570 1028

Manning's n values num= 3

sta n val sta n val sta n vﬂ
9534.87 .04 9910 .04 10030 .04
Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.

9910 10030 400 380 265 .3 8
CROSS SECTION OUTPUT Profile #pPF 1
* E.G. Elev (ft) * 1028.29 * Element * Left OB * cChannel * night 0B *
* vel Head (ft) x 0.2 * wt. n-val. * . * 0.0 b .040 *
* w.s. Elev (ft) * 1028.05 * Reach Len. (ft) * 400.00 * 380.00 * 265.00 *
* crit w.s. (ft) * 1026.99 * Flow Area (sq ft) * 0.16 * 311.36 * 173.24 *
* E.G. Slope (ft/ft) *0.003692 * Area Es$ fo) % 0.16 * 311.36 * 173.24 *
* Q Total (cfs) * 1508.00 * Flow (cfs) 4 0.03 * 1324.72 * 183.25 *
* Top width (ft) * 667.02 * Top width (ft) | 7.02 * 120.00 * 540.00 *
* vel Total (ft/s) # 3.11 * Avg. vel. (ft/s) - 0.18 * 4.25 * 1.06 *
* Max chl ppth (ft) * 4.78 * Hydr. Depth (ft) ® 0.02 * 2.59 ¥ 0.32 ~
* Conv. Total chs) * 24818.5 * conv. (cfs) * 0.5 * 21802.1 * 3015.9 *
* Length wtd. (ft) * 379.59 * wetted Per. (ft) * 7.02 * 0.31 * 540.05 *
* Min ch E1 (ft) * 1023.26 * shear (1b/sq ft) ¥ 0.01 * 0.60 * 0:07: *
* Alpha ¥ 1.66 * stream Power (1b/ft s) * 0.00 * 2.54 * 0.08 *
* Frctn Loss Eft) * 2.13 * cum Volume (acre-ft) ® 50.55 * 6.65 * 4.68 *
* C & E Loss (ft) ! 0.01 * cum SA (acres) 4 66.93 * 3.59 * 12.05 *
warning: The cross-section end points had to be extended vertically for the computed water surface.
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.

CROSS SECTION RIVER: Beardsley Wash

REACH: Rsvlt St-Rsvlt C Rs: 8

INPUT

Description: Cross Section 8

xs8 Extended LEP 100 ft to intersect 1026 contour

Station Elevation Data num=
Sta Elev Ssta Elev

9492.68 1026.08 9594.93 1024.82 9699.46 1025.22 9932.84 1025.15 9945.21 1025.08
9954.24 1025.26 9967.5 1025.14 9982.38 1024.64 9991.82 1024.68 10000 1023.03

sta Elev sta Elev sta Elev
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10004.98 1023.2310012.88 1026.28 10135 1025.6 10305 1026 10445 1026.5

Manning's n values num= 3
. sta n val sta n val sta nval
9492.68 .036 9991.82 .03710012.88 .032
Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
9991.8210012.88 500 500 460 .1 .3
CROSS SECTION OUTPUT profile #PF 1
* E.G. Elev (ft) * 1026.15 * Element * Left OB * channel * Right 08 *
* vel Head (ft) = 0.23 * wt. n-val. * 0.0 *  0.037 * 0.032 *
* w.s. Elev (fr) * 1025.92 * Reach Len. (ft) * 500.00 * 500.00 * 460.00 *
* crit W.s. (ft) * 1025.85 * Flow Area (sq ft) & 367.23 * 40. - 3052 4
* E.G. Slope (ft/ft) *0.009480 * Area gs ft) * 367.23 *  40. *  30.57 *
* Q Total (cfs) * 1508.00 * Flow (cfs) * 1224.33 * 243.11 * 40.56 *
* Top width (ft) * §98.36 * Top width éft) * 486.00 * 20.12 * 192.24 *
* vel Total (ft/s) * 3.44 * Avg. vel. (ft/s) * 3.33 * 6.06 * 1.33 *
* Max Chl ppth (ft) * 2.89 * Hydr. Depth (ft) * 0. * 1.99 * 0 *
* conv. Total (cfs) * 15487.8 * conv. (cfs) * 12574.4 * 2496.8 * 416 %
* Length wtd. (ft) * 499,09 * wetted Per. (ft) * 486.01 * 20.79 * 192.24 *
* Min ch E1 (ft) * 1023.03 * shear (1b/sq ft) * 0.45 * 14 * 0.09 *
* Alpha * 1.26 * stream Power (1b/ft s) * 1.49 * 6.92 * Q.12 *
* Frctn Loss Eft) 2 3.07 * Cum Volume (acre-ft) * 48.86 * S.12 * 4.06 *
* C & E Loss (ft) ol 0.04 * cum SA (acres) *  64.67 * 2.98 * 9.82 *

warning: Divided flow computed for this cross-section.

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.

CROSS SECTION RIVER: Beardsley wash
REACH: Rsvlt St-Rsvlt C RS: 7

INPUT

Description: Cross Section 7

Extended 1 point to the Teft to contain flow.

station Elevation Data num=

= sta  Elev sta Elev sta Elev Sta Elev Sta Elev
9163 1024 9682.93 1021.61 9695.32 1021.79 9919.79 1021.89 9942.96 1021.71

9952.71 1022.06 9966.91 1022.04 9980.89 1021.67 9991.28 1020.8 10000 1019.47

10008.73 1022.3810107.19 1023.0810192.09 1023.3710299.93 1024.4210405.96 1025.14

Manning's n values num= 3
Sta n val sta n val sta n val

9163 .037 9980.89 .04210008.73 .032

Bank sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
9980.8910008.73 0 500 480 3

CROSS SECTION OUTPUT profile #PF 1

* E.G. Elev (ft) * 1023.05 * Element * Left 0B * channel * Right 08 *
* vel Head (ft) e 0.11 * wt. n-val. * 0.037 * 0.042 * .032 *
* W.S. Elev (ft) * 1022.94 * Reach Len. (ft) * 440.00 * 500.00 * 480.00 *
* crit W.s. (ft) ik * Flow Area (sq ft) * 517.34 * 59.68 * 21.81 *
* E.G. Slope (ft/ft) *0.004300 * Area (s? t) * 517. * 59,68 * 21.81 *
* Q Total (cfs * 1508.00 * Flow (cfs) * 1252.83 * 226.87 * 28.31 *
* Top width (ft) * 692.77 * Top width (ft) * 586. * 27.84 * 7832 *
* vel Total (ft/s) = 2 * Avg. vel. (ft/s) * 2. i 3.80 * 1.30 *
* Max chl ppth (ft) * 3= * Hydr. Depth (ft) * 0. i Z2.14 * 0.28 *
* Conv. Total (cfs) * 22997.8 * conv. (cfs) * 19106.3 * 3459.8 * 431.7 *
* Length wtd. (ft) * 454.26 * wetted Per. (fr) * 586.62 * 28.45 * 78.32 *
* min ch €1 (ft) * 1019.47 * shear (1b/sq ft) e 0.24 * 0.56: * 0.07 *
* Alpha * 1.12 * stream power (1b/ft s) * 9.57 * 2.14 * .10 *
* Frctn Loss (ft) & 52 * Cum volume (acre-ft) * 43.79 * 4.54 * 3.78 *
* C & E Loss (ft) o 0.01 * Cum SA (acres) * 58.51 * 241 * 8.39 *

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: Beardsley Wash
REACH: Rsvlt St-Rsvlt C RS: 6

INPUT
Description: Cross Section 6
Deleted LEP. Skewed cross section to be
perpendicular to flow and added new LEP from topo

station Elevation Data num= 3

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev
9391.22 1020.41 9942.88 1019.18 9944.12 1018.55 9954.89 1019.12 9968.9 1018.99
9982.77 1018.76 9994.28 1017.88 10000 1016.8110004.85 1018.9210088.95 1019.86
10186.66 1020.1210275.58 1020.8610419.88 1021.78

Manning's n values num= 3
sta n val sta n val sta n val
9391.22 .037 9982.77 .04210004.85 .037
Bank Sta: Left Right Lengths: Left Channel R’ight Coeff Contr.  Expan.
9982.7710004.85 430 480 10 .1 a3

CROSS SECTION OUTPUT profile #PF 1

* E.G. Elev (fr) * 1020.52 * Element * Left 0B * channel * Right 0B *
* vel Head (ft) * 0.16 * wt. n-val. * 0.037 * 0.042 * <037 *
* W.s. Elev (ft) * 1020.35 * Reach Len. (ft) * 430.00 * 480.00 * 510.00 *
* crit W.s. (ft) * 1020.20 * Flow Area (sq ft) * 364.84 * 52.65 * 119.50 *
* E.G. Slope (ft/ft) *0.007422 * Area (sq ft) * 364.84 * 52,65 * 119.50 *
* Q Total (cfs) * 1508.00 * Flow (:25) * 942.25 * 281.56 * 284.19 *
* Top width (ft) * 797.28 * Top width (fr) * 565.52 * 22.08 * 209. *
* vel Total (ft/s) * 2.81 * Avg. vel. (ft/s) * 2.58 * 5.35 * 2. »
* max chl ppth (ft) 2 3.54 * Hydr. Depth (ft) * 0.65 * 2.38 * 0. o
* Conv. Total §:f5) * 17504.2 * conv. (cfs) * 10937.2 * 3268.3 * 3298.7 *
* Length wtd. (ft) * 443.84 * wetted per. (ft) * 565.69 * 22.65 * 209.69 *
* Min ch E1 (ft) * 1016.81 * shear (1b/sq ft) = 0.30 * 1.08 * 0.26 *
* Alpha * 1.34 * stream Power (lb/ft s) * 0.71 = 5.76 * 0.63 *
* Frctn Loss gftg i 3.57 * Cum volume (acre-ft) * 39.33 * 3.90 * 3.00 *
* C & E Loss (ft = 0.01 * cum SA (acres) * 5270 * 2,42 * 6.80 *

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: Beardsley wash
REACH: Rsvlt St-Rsvit C RS: §

INPUT

Description: Cross Section §

Deleted LEP. Skewed LOB to be perpendicular to
flow. Added 2 points from topo
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Station Elevation Data num= 15
Sta Elev sta Elev Sta Elev sta Elev sta Elev

8729 1018 9629 1016 9928.76 1015.48 9941.36 1016.85 9945.94 1015.74
9954.98 1016.45 9969.01 1016.41 9982.77 1016.13 9994.84 1015.64 10000 1014.49
10007.28 1016.9710098.27 1017.610179.69 1017.7110281.68 1018.4610409.94 1018.8

Manning's n values num= 3
sta n va‘l" sta n val sta n val
8729 .037 9982.77 .04210007.28 .032
Bank sta: Left Right Lengths: Left Channel Right coeff Contr.  Expan.
9982.7710007.28 255 275 80 By 3

CROSS SECTION OUTPUT profile #PF 1

Ak AR *k
* E.G. Elev (ft) * 1016.93 * Element * Left 0B * Channel * Right 0B *
* vel Head (ft) * 0.14 * wr. n-val. * 0.037 * 0.042 * .
* W.S. Elev (ft) * 1016.79 * Reach Len. (ft) * 255.00 * 275.00 * 280.00 *
* crit w.S. (ft) * 1016.54 * Flow Area (sq ft) * 482.73 * 27.58 = -
* E.G. Slope (ft/ft) *0.008762 * Area (sg ft) * 482 .73 * 27.55 * *
* Q Total (cfs) * 1508.00 * Flow (cfs) * 1409.31 * 98.69 * 2
i Tc? width (ft) * 731.73 * Top width (ft) * 707.75 * 23.98 * i
* vel Total (ft/s) X 2. * Avg. vel. (ft/s) x 2.92 * 3.58 = *
* Max Chl Dpth (ft) % 2. * Hydr. Depth (ft) ¥ 0.68 * 1.15 * X
* conv. Total (cfs) * 16110.1 * Conv. (cfs) * 15055.8 * 1054.3 * *
* Length wtd. (ft) * 256.09 * wetted per. (ftr) * 707.98 * 24.49 * o
* Mmin ch £]1 (ft) * 1014.49 * shear (lb/sq ft) X 0.37 * 0.62 * x
* Alpha A 1.01 * stream Power (1b/ft s) * 1.09 * 2.20 * *
* Frctn Loss (ft) x 1.38 * Cum Volume (acre-ft) * 35.15 * 3.46 * 2.30 *
i x 0.03 * cum SA (acres) * 46,41 * 2.17 * 557 %

C & E Loss (ft)

warning: Divided flow computed for this cross-section.

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.

CROSS SECTION RIVER: Beardsley wash
REACH: Rsvlt St-Rsvit C RS: 4.5*
INPUT
Description: Cross Section 4.5* - Interpolated using HEC-RAS
station Elevation Data num=
sta Elev sta Elev sta Elev sta Elev Sta Elev

rxxx

8750.5 1016 9630.15 1014.01 9641.1 1013.99 9923.14 1014.98 9935.45 1015.72
9939.93 1015.18 9948.49 1015.56 9948.76 1015.52 9950.45 1015.17 9961.37 1015.13
9962.48 1015.12 9975.92 1014.96 9986.1 1014.7 9992.79 1014.6 9995.57 1014.37
3.73 10000 1013.5310002.34 1014.2310022.84 1015.4210117.22 1015.82
.8410201.67 1016.1910242.85 1016.5210294.89 1016.9810307.46 1017.05

9997.91 101
10130.03 1015
10440.5 1017.53
Manning's n values num= 3
sta nval sta n val sta n val

8750.5 .042 9975.92 .04710022.84 .035

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr.  Expan.
9975.9210022.84 255 275 80 el 3

CROSS SECTION OUTPUT Profile #PF 1

*
* E.G. Elev (fr) * 1015.52 * Element * Left 0B * channel * Right 0B *
* vel Head (ft) x 0.05 * wt. n-val. * 0.042 * 0.047 * 0.035 *
* W.s. Elev (ft) * 1015.47 * Reach Len. (ft) * 255.00 * 275.00 * 280.00 *
* crit W.s. (ft) * 1014.97 * Flow Area (sq ft) * 779.90 * 38.93 * 032 *
* E.G. Slope (ft/ft) *0.003657 * Area Es% ft) * 779.90 * 38.93 * 0,32 *
* q Total (cfs) * 1508.00 * Flow (cfs) * 1442.43 * 65.50 * 0.07 *
* Top width (ft * 1042.36 * Top width (ft) * 983.23 * 46.92 * 12.21 *
* vel Total (ft/s) * 4., * Avg. vel. (ft/s) * 1.85 ¥ 1.68 * 0.2z *
* Max chl Dpth (ft) ' s % * Hydr. Depth (ft) ® 0. . 0.83 * 0.03 *
* conv. Total (cfs) * 24935.5 * Conv. (cfs) * 23851.2 * 1083.1 * 1.2 *
* Length wtd. (ft) * 255.47 * wetted Per. (ft) * 983.30 * 47.17 * 12.21 *
* Mmin ch E1 (ft) * 1013.53 * shear (1b/sq ft) * 0.18 * 0.19 * 0.01 *
* Alpha = 1.00 * stream Power (1b/ft s) * 0.33 * 0.32 * 0.00 *
* Frctn Loss (ft) > 2.22 * cum Volume (acre-ft) * 31.45 * 25 * 2.30 *
* C & E Loss (ft) * 0.02 * Cum SA (acres) * 41.46 * 1.94 * 5.54 *

warning: Divided flow computed for this cross-section. N

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.

CROSS SECTION RIVER: Beardsley wash
REACH: Rsvlt St-Rsvit C Rs: 4

INPUT
Description: Cross Section 4
-Skewed LOB to be perpendicular to flow. Extended A
X-section on left using topo to provide containment.

station Elevation Data num=

Sta Elev sta Elev sta Elev sta Elev Sta .515!

8472 1014 9692 1012 9942.28 1014.7 9944.19 1013.89 9954.86 1013.84
9969.08 1013.8 9982.15 1013.56 9994.31 1013.55 9997.32 1012.63 10000 1012.57
10003.94 1013.71 10038.4 1013.8710149.44 1014.0610266.31 1015.0310320.22 1015.58
10471.05 1016.26

Manning's n values nums= 3
sta_n val sta n val sta n val
8472 .047 9969.08 .052 10038.4 .037
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9969.08 10038.4 120 60 60 -3 <5

CROSS SECTION OUTPUT Profile #PF 1

* E.G. Elev (ft) * 1013.28 * Element * Left 08 * channel * Right 08 *
* vel Head (ft) * 0. * we, n-val. *  0.047 * 0.052 * *
* w.s. Elev (ft) * 1013.02 * Reach Len. (ft) * 120.00 * 60.00 * 60.00 *
* Crit W.S ) * 1013.02 * Flow Area (sq ft) * 365.78 * 1.73 * *
* E.G. Slope (ft/ft) *0,041464 * Area (52 ft) * 365.78 * 1.73 * *
* Q Total (cfs) * 1508.00 * Flow (cfs) * 1503.44 * 4,56 * *
* Top width (ft) * 722.49 * Top width (ft) * 716.98 * 5.51 & =
* vel Total (ft/s) * 4.10 * Avg. vel. (ft/s) * 411 * 2.64 * *
* Max chl opth (ft) - 1.02 * Hydr. Depth (ft) % 0.5%: * 0:31 * *
* Conv. Total chs) * 7405.7 * Conv. (cfs) * 73833 * 22.4 * *
* Length wtd. (ft) * 95.67 * wetted Per. (ft) * 716.98 * 5.64 * *
* Mmin ch E1 (ft) * 1012.57 * shear (1b/sq ft) » 1.32 * 0.79 * 2
* Alpha * 1.00 * stream Power (1b/ft s) * 5.43 * 2.10 * *
* Frctn Loss (ft) ' 0.17 * cum volume (acre-ft) * 28.10 * 3.12 @ 2.30 *
* C & E Loss (ft) * 0.10 * Cum SA (acres) *  36.49 * 1.78 * 5.50 *
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The energy equation could not be balance
program used critical depth for the wate
Divided flow computed for this cross-sec
The conveyance ratio (upstream conveyanc
than 0.7 or greater than 1.4. This maK
During the standard step iteratjons, e
critical depth, the calculated water sur
that there is not a valid subcritical an

warning:

warning:
warning:

warning:

CROSS SECTION

RIVER:
REACH: Rsvlt St-Rsvit C  RS:

Beardsley wash
3.95

INPUT

Description: Cross Section 3.95

Added cross section to model culvert.
Elevations were taken from topo and
elevations. Used n values from xs4
to the culvert and an n = 0.03.

station Elevation Data num= 9

Sta

I10CWASHFINAL.rep

d within the specified number of iterations. The

r surface and continued on with the calculations.
tion.

e divided by downstream conveyance) is less
indicate the need for additional cross sections.

n the assumed water surface was set equal to

face came back below critical depth. This indicates
swer. The program defaulted to critical depth.

the surveyed invert
and assumed a clean approach

Elev Sta Elev Sta Elev Sta Elev Sta Elev
8475 1013 9235 1012 9575 1011.5 9875 1012 99901008.375
100001008.375 100101008.375 10175 1014 10465 1016
Manning's n values num= 3
a nval sta n val sta n val
ek R *
8475 .047 9875 .03 10175 .037
Bank sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
9875 10175 70 100 150 a3 o5
CROSS SECTION OUTPUT Profile #PF 1
** * Hk Ak AR
* E.G. Elev (ft) * 1012.55 * Element * Left 08 * channel * Right 0B *
* vel Head (ft) * 0.05 * wt. n-val. * 0.047 * 0.030 * o
* W.s, Elev (ft) * 1012.50 * Reach Len. (ft) * 70.00 * 100.00 * 150.00 *
* Ccrit W.s. (ft) 1010.79 * Flow Ar‘ea (sq ft) * 573.69 * 597.67 * »
* E.G. Slope (ft/ft) *0.000547 * Area (sg * 573,69 * 597, * »;
* Q Total (cfs) * 1508.00 * Flow (cfs) * 289.34 * 1218.66 * ¥
* Tc? width (ft) * 1274.99 * Top width (ft) * 1019.03 * 255.96 * i
* vel Total (ft/s) X 1.29 * Avg. vel. (ft/s) ¥ 0450 > 2,04 * *
* Max chl opth (ft) g 4.12 * Hydr. Depth (ft) 5 0.56 * 2.33 * i
* Conv. Total (cfs) * 64451.9 * conv. (cfs) * 12366.3 * 52085.6 * *
* Length wtd. (ft * 100.00 * wetted Per. ( t) * 1019.03 * 256.09 * X
* Min ch E1 * 1008.38 * shear (1b/sq ft) » 0.02 * 0.08 * *
* Alpha * 2.06 * Stream_pPower (1b/ft s) * 0.01 * 0.16 * ¥
* Frctn Loss (ft) = * cum Volume (acre-ft) * 26.80 * 2.70 * 2,30 *
* C & E Loss (ft) x * cum SA (acres) * 34,09 * 1.60 * 5.50 *
CULVERT RIVER: Beardsley wash
REACH: Rsvlt st-Rsvlt € RS: 3.9
INPUT i
Description: CMP Culvert at Van Buren Road (2 - 4-ft dia)
Distance from upstream Xs = 20
Deck/Roadway width = 72
weir Coefficient
Upstream Deck/Roadway c::ord'l nates
num=
Sta Hi Cord Lo cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
KHHEREAIARERARR R AR AR EA AR P KEAREAE
9050 1010 9720 1012 9975 1012.38
10210 1014 10750 1016
Upstream Bridge Cross Section Data
station Elevation Data num=
sta. Elev sta Elev sta Elev Sta Elev sta Elev
*hk P
8475 1013 9235 1012 9575 1011.5 9875 1012 99901008.375
100001008.375  100101008.375 10175 1014 10465 1016
Manning's n values num= 3
sta n val sta n val sta n val
8475 .047 9875 .03 10175 .037
Bank Sta: Left Right coeff Contr. Expan.
9875 10175 w3 2]
Downstream Deck/Roadway Coordinates
num=
sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
9050 1010 9720 1012 9975 1012.38
10210 1014 10750 1016
Downstream Bridge Cross Section Data
station Elevation Data num= b
sta Elev Sta Elev sta Elev Sta Elev Sta E'IE\:
8440 1011.5 8800 1011.4 9140 1011.1 9500 1010.7 9920 1012.5
99901008.255  100001008.255  100101008.255 10275 1014 10650 1016
Manning's n values num= 3
sta n val sta n val sta n val
8440 .04 9920 .03 10275 .038
Bank Sta: Left Right Coeff Contr. Expan.
9920 10275 3 5
Upstream Embankment side s]ug = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95
Elevation at which weir_flow begins =
Ener?y 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 Circular 4
FHWA Chart # 2 - Corrugated Metal Pipe Culvert
FHWA Scale # 1 - Headwall
Solution Criteria = Highest U.S. EG
n value Entrance Loss Coef

Culvert Upstrm Dist Length
10 80 .024
Number of Barrels =

2
Elevation =

Upstream 1008.375
centerhne Stat‘lons

9998.4 10003.9
Downstream Elevation = 1008.255

Centerline stations
sta. sta.

EXit Loss Coef
1
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9995.2210001.22

CULVERT QUTPUT Profile #PF 1
Culvert ID : Culvert #1

e
* culv Q (cfs) * 121.65 * culv Ful Lngh (ft) ¥ *
* # Barrels ol 2 * culv vel us (ft/s) ¥ 5.15. *
* Q Barrel écfs) *  60.83 * culv vel ps (ft/s) * 5.85 *
* E.G. Us. (ft) * 1012.55 * Culv Inv E] Up (ft) * 1008.38 *
* W.S. Us. (ft) * 1012.50 * culv Inv E1 Dn (ft) * 1008.26 *
* E.G. DS (ft) * 1011.52 * cCulv Frctn Ls ft) * 0.48 *
* w.s. Ds (ft) * 1011.34 * culv Ext Lss (ft * 0.35 *
* pelta EG (ft) = 3 * culv Ent Lss (ft) = 0.21 *
* pelta ws (ft) * 1.16 * q weir (cfs) * 1386.35 *
* E.G. IC (ft) * 1012.53 * weir sta Lft (ft) % §B12:.93
* E.G. 0C (ft * 1012.55 * weir Sta Rgt (ft) *10000.43 *
* Culvert Control * outlet * weir Submerg * 0.00 *
* Culv ws Inlet (ft) * 1011.94 * weir Max Depth (ft) * 1.03 *
* Culv WS outlet E‘Ft) * 1011.34 * weir Avg Depth (ft) . 0.50 *
* culv Nml1 pepth (ft) * 4.00 * wr Flw Area (sq ft) * 597.87 *
* culv Crt Depth (ft) * 2.35 * Min E] weir Flow (ft) * 1011.53 *
Note: The normal depth exceeds the height of the culvert. The program assumes that the normal

depth is equal to the height of the culvert.

CROSS SECTION RIVER: Beardsley wash
REACH: Rsvit St-Rsvit C RsS: 3.5

INPUT .
Description: Cross Section 3.5

-New Cross section for modeling culvert.
Used LOB and ROB manning n values from section 3. Assumed a clean
channel downstream of culvert with n = 0.0

-Cross section data
was developed using survey data and available topographic maps.

station Elevation Data num=

sta Elev Sta Elev Sta Elev sta Elev sta Elev
ek ek ok ok

8440 1011.5 8800 1011.4 9140 1011.1 9500 1010.7 9920 1012.5

99901008.255  100001008.255 100101008.255 10275 1014 10650 1016
Manmng s n values num= 3

ta nval sta n val sta n val

8440 .04 9920 .03 10275 .038

Bank sta: Left Right Lengths: Left Channel Right Coeff cContr. Expan.
9920 10275 260 340 215 .3 <5
CROSS SECTION OUTPUT profile #pF 1
FhxrRR
* E.G. Elev (ft) * 1011.52 * Element * Left 0B * channel * Right 08 *
* vel Head (ft) ® 0.18 * wt. n-val. * 0.040 * 0.030 * *
* w.s. Elev (ft) * 1011.34 * Reach Len. (ft) * 260.00 * 340.00 * 215.00 *
* crit w.s. (ft) * 1010.63 * Flow Area (sq ft) * 2376 * 359.34 * o
* E.G. Slope (ft/ft) *0.002666 * Area 52 * 237.61 * 359,34 * ¥
* Q Total (cfs) * 1508.00 * Flow (cfs) * 206.49 * 1301.52 * *
* width (ft) * 992,26 * Top width (ft) * 779.18 * 213.08 * e
* vel Total (ft/s) * 2.53 * Avg. vel. (ft/s) X 0.87 * 3.62 * ¥
* Max chl Dpth (ft) & 3.08 * Hydr. Depth (ft) * 0. - 1.69 * *
* Conv. Total (cfs * 29205.6 * conv. (cfs) * 3999.0 * 25206.6 * »
* Length wtd. (ft * 294,53 * wetted Per. (Ft) * 779.19 * 213.20 * *
* Min ch E1 (ft) * 1008.26 * shear (1b/sq ft) ol 0.05 * 0.28 * ]
* Alpha * 1.79 * stream Power (1b/ft s) * 0.04 * 1.02 * *
* Frctn Loss (ft) * 0.85 * cum volume (acre-ft) . 2615 * 1.61 * 2.30 *
* C & E Loss (ft) * 0.07 * cum SA (acres) * . 32.65 % 1.06 * $-50 *
warning: Divided flow computed for this cross-section.
CROSS SECTION RIVER: Beardsley wash
REACH: Rsvlt St-Rsvlt C Rs: 3
INPUT
Description: Cross Section 3
-Extended LOB to be perpendicular to flow by
adding 3 points from the topo.

station Elevation Data num= 19

sta Elev Sta Elev sta Elev sta Elev sta Elev
kkk kR ok

8155 1011 8718 1010 8935 1009.5 9105 1010 9183 1010

9432 1009.5 9772 1010 9944.61 1011.17 9950.81 1011.26 9964.51 1011.26
9978.77 1010.96 9986.17 1 93 9991.44 1012.28 9997.32 1009.3 10000 1009.21
10002.23 1010.1610104.45 1010 4710251.53 1010.9510396.83 1011.55
Manni ng s n values num= 3
- n val sta n val sta n val

8155 .04 9991.44 .04810002.23 .038
Bank sta: Left Right Lengths: Left channel Right coeff Contr.  Expan.

9991.4410002.23 370 480 00 i § «3

CROSS SECTION OUTPUT profile #pPF 1
* E.G. Elev (ft) * 1010. 60 * Element * Left 0B * channel * Right 0B *
* vel] Head (ft) * 0.04 * wt. n-val. *  0.040 * 0.048 * 0.038 *
* W.S. Elev gft) * 1010. 56 * Reach Len. (ft) * 370.00 * 480.00 * 500.00 *
* Crit W.s. (ft) i * Flow Area (sq ft) * 942,37 * 7 * 26.00 *
* E.G. S'Iupe (ft/fr) *0.003163 * Area (sg t) * 042,37 * 7. * 26,00 *
* Q Total (cfs) * 1508.00 * Flow (cfs) = 1477.12 * 11.25 * 19.64 *
* Top width (ft * 1586.79 * Top width (ft) * 1450.29 * 7. * 129,11 *
* vel Total (ft/s) - 1.55 * Avg. vel. (ft/s) * 1.57 #* 1.61 * 0.76 *
* Max chl ppth (ft) * 1.35 * Hydr. Depth (ft) b 0.65 * 0.95 * 0.20 *
* conv. Total (cfs) * 26811.6 * conv. (cfs) * 26262.4 * 200.0 * 349.2 *
* Length wtd. (ft * 372.46 * wetted Per. (ft) * 1450.30 * 7:89 * 129.11 *
* Min ch E1 * 1009.21 * shear (1b/sq ft) * 0.13 * 0.18 * 0.04 *
* Alpha & 1.02 * stream Power (lb/ft s) * 0.20 * Q.28 * 0.03 *
* Frctn Loss (ft) * 2.58 * Cum volume (acre-ft) * 2263 * 0;18 * 2.23 *
* C & E Loss (ft) - 0.02 * cum SA (acres) * 26.00 * 0.20 * 5.18 *

warning: Divided flow computed for this cross- section.

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.

CROSS SECTION RIVER: Beardsley wash
REACH: Rsvit St-Rsvit C Rs: 2

INPUT

Description: Cross Section 2

Deleted 4 points from the LOB. Skewed the LOB to 3
be perpendicular with flow and added 2 ﬁo\nts from topo. Also
extended ROB by adding one point from the topo.
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station Elevation Data num= 19
Sta Elev sta Elev sta Elev sta Elev Sta Elev
7583 1009 8123 1008 8218 1007.7 8249 1008 8351 1008
9158 1007 9942.55 1008.69 9953.5

1008.88 9967.59 1008.88 9981.56 1008.75
1008

9986.78 1008.69 9993.09 1008.91 10000 1006.4410002&; 1006.5 10005.5

10110.85 1007.8910268.23 1007.97 10418 1008.23 10 1010
Manning's n values num= 3
sta n val sta n val sta n val
* Prages
7583 .037 9993.09 .047 10005.5 .037
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9993.09 10005.5 0 460 90 .1 -3
CR??S SECTION OUTPUT profile #PF 1
i
* E.G. Elev (ft) * 1008.00 * Element * Left OB * channel * Right 08 *
* vel Head (ft) * 0.19 * wt. n-val. * 037 * 0.047 * *
* W.S. Elev (ft) * 1007.81 * Reach Len. (ft) * 400.00 * 460.00 * 590.00 *
* Crit W.S. (ft) * 1007.81 * Flow Area (sg ft) * 421,93 * 7:59 = *
* E.G. Slope (ft/ft) *0.025430 * Area (sq ft) * 421,93 * 7:59 % *
* Q Total (cfs) * 1508.00 * Flow (cfs) * 1475.01 * 32.99 * x
* Top width (ft) * 1088.55 * Top width (ft) * 1079.61 * .94 * *
* vel Total (ft/s) = 3.5 * Aavg. vel. (ft/s) * 3.50 * 4.35 * i
* Max chl ppth (ft) * 1.3 * Hydr. Depth (ft) # 0.3 4 0.85 * o
* conv. Total chs) * 09456,5 * conv. (cfs) * 9249.6 * 206.9 * Gl
* Length wtd. (ft) * 408.15 * wetted Per. (ft) * 1079.61 * 9.48 * *
* Min ch E1 (ft) * 1006.44 * shear (1b/sq ft) * 0.62 * .27 jod
* Alpha * 1.00 * stream power (1b/ft s) * 2.1 5.53 * *
* Frctn Loss Eft) * 0.33 * cum Volume (acre-ft) * 16.84 * 0.10 * 2.09 *
:.s.e E Loss (ft) * 0.06 * cum SA (acres) * 15,25 0.11 * 4,44 *
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: Divided flow computed for this cross-section. X
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

critica

1 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: Beardsley Wash
REACH: Rsvlt St-Rsvit ¢ Rs: 1

INPUT

Description: Cross section 1 .

Deleted 4 points from the LOB and 2 points from

the ROB. Skewed cross section to be perpindicular with flow and
added 3 points from the topo.

station Elevation Data num= 18

S Elev Sta Elev Ssta Elev Sta Elev Sta Elev

7072 1008 7429 1006 7906 1004 8752 1004 9233 1005
9865.53 1006.59 9927.93 1007.13 9931.31 1006.5 9942.99 1007.37 9960.13 1007.8
9975.12 1007.68 9984.7 1007.64 9989.4 1008.28 9997.16 1004.71 10000 1004.47
10006.41 1006.3110153.29 1005.1310765.85 1006.2
Manning's n values num= 3

sta nva sta n val sta n val

7072 .07 9989.4 .05110006.41 .037
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

9989.410006.41 0 0 0 . 3
CROSS SECTION OUTPUT Profile #pF 1
* E.G. Elev (ft) * 1006.07 * Element * Left OB * Channel * Right 0B *
* vel Head (ft) * 0. * wt. n-val. * 0.0 * 0.05¢ *  0.037 +
* w.s. Elev (ft) * 1006.07 * Reach Len. (ft) i ' & i
* it WeS. (FY) * 1004.43 * Flow Area (sq ft) * 3244.96 * 10.67 * 307.92 *
* E.G. Slope (ft/ft) *0.000247 * Area (sg ft) * 3244.96 * 10.67 * 307.92 *
* Q Total (cfs) * 1508.00 * Flow (cfs) * 1385.90 * 4,85 ¥ 117.58 *
% To? width (ft) * 2908.67 * Top width (ft) * 2242.16 * 11.37 * 655.14 *
* vel Total (ft/s) * 0. * Avg. vel. (ft/s) x 0. * 0.43 * 0:38 *
* Max chl ppth (ft) * 2.07 * Hydr. Depth (ft) * 1. ) 0.94 * 0.47 *
* Conv. Total chs) * 95896.6 * conv. (cfs) * 88132.2 * 289.1 * 7475.2 *
* Length wtd. (ft) i * wetted per. (ft) * 2242.16 * 11.90 * 655.15 *
* Min ch E1 (ft) * 1004.47 * shear (1b/sq ft) w 0.02 * 0.01 * 0.01 *
* Alpha & 1.00 * stream Power (1b/ft s) * 0.01 * 0.01 * 0,00 *
* Frctn Loss (ft) * * cum volume (acre-ft) * * * *
* C & E Loss (ft) * * cum SA (acres) = 5 * *
I *h *
warning: Divided flow computed for this cross-section.
EE 2]

SUMMARY OF MANNING'S N VALUES
River:Beardsley wash
* Reach * River sta. * nl * 2 * N3 .:
*I - 10 to split* 18 o) .049* .028* .049*
*I - 10 to Split* 17 d .049* .028* .049*
*I - 10 to split* 16.9 *Culvert * * *
*I - 10 to split* 16.5 * .03* .03* 03%
*I - 10 to split* 16 x 03* .03* .03*
*s. split-189 Ave* 14.5*% * .032* .03* .038*
*s. split-189 Ave* 14 o .032* .03* .04
*s. split-189 Ave* 13 ¥ .032* -03* .054*
*S. split-189 Ave* 12 » .03* .03* .033*
*s. split-189 Ave* 11 * .032* .03* .032*
*s. split-189 Ave* 10.5* » .032* .03* .032*
*s. split-189 Ave* 10 » .032* .03* .032*
*E Split to Rsvlt* 22 < .041* .035* .035*
*E Split to Rsvit* 21 * .035* .033* 033*
*E Split to Rsvlt* 20 2] .033* .033* .033*
*E split to Rsvit* 19.5 * .03* .043* .03*
*Rsvit St-Rsvlt C* 9.8 ) 03* .043* .03
*Rsvlt St-Rsvlt C* 9.5 *culvert * S &
*Rsvit St-Rsvlt C* 9 * .04* .04* .04*
*Rsvlt St-Rsv]t C* 8 » 036* 037* .032*
*Rsvlt St-Rsvlt C* 7 ! .037* .042* .032*
*Rsv]t St-Rsvlt C* 6 * .037* .042* .037*
*Rsv]t st-Rsvlt C* 5 X .037* .042* .032*
*Rsv]t St-Rsvlt C* 4.5* jd .042* .047* .035*
*Rsv]t St-Rsvlt C* 4 », .047* .052* .037*
*Rsvlt St-Rsvlt C* 3.95 . .047* .03* .037%
*Rsv]lt st-Rsvlt C* 3.9 *culvert * ¥ x
*Rsvlt st-Rsvlt C* 3.5 * .04* .03* .038*
*Rsv]t St-Rsvlt C* 3 : .04* .048* 038*
*Rsvlt st-Rsvit C* 2 2 .037* .047* 037*
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*Rsv1t St-Rsvit C* 1, x .07* .051* .037*
H R

HhER R

SUMMARY OF REACH LENGTHS

River: Beardsley wash

PR wkk whk
* Reach *  River Sta. * Left * channel * Right *
*I - 10 to split* 18 i 85* 60* 45*
*1 ~ 10 ‘to split¥ 17 %, 240* 260* 320*
*T - 10 to split* 16.9 *Culvert * i o
AL, - 10 to split* 16.5 X 400* 450*
L - to split* 16 x 0* 0* 0*
*e, Spht 189 Ave' 14.5% = 340* 275* 225*
*s, split-189 Ave* 14 *; 480* 480* 480*
*s. split-189 Ave* 13 x 160* 190* 240*
*s. split-189 Ave* 12 * 250* 270* 170*
*s, split-189 Ave* 11 i 250* 260* 515*
*s. split-189 Ave* 10.5* L 250* 260* 235*
%5k 5?11 t-189 Ave* 10 X 0% (0}4 o*
*E Ssplit to Rsvlt* 22 ¥ 650* 620* 600*
*€ split to Rsvlt* 21 * 460* 450*% 450*
iV Spht to Rsv”lt* 20 s 600* 590* 520*
*E split to Rsvit* 9.5 * g* Q¥ o*
*Rsv]t St-Rsvit C* 9.8 x 40* 130* 120*
*Rsv]t St-Rsvlt C* 9.5 *culvert * o
*Rsv]t St-Rsvlt C* 9 X * 380* 265*
*Rsv]t St-Rsvlt C* 8 * 500* 500* 460*
*Rsvlt St-Rsvlt C* 7 x 440* 500* 480*
*Rsvlt St-Rsvlt C* 6 # 430* 480* 510*
*Rsvlt St-Rsvlt C* 5 = 255F 275* 280*
*Rsv]t St-Rsvlt C* 4.5*% ¥ 255% 275 280*
*Rsv]t St-Rsvlt C* 4 L 120* 60* 60*
*Rsv]t st-Rsvlt C* 3.95 £ 70*% 100* 150*
*Rsv]t St-Rsvlt C* 3.9 *Culvert * *
*Rsv]t St-Rsvlt C* 3.5 * 340* 215%
*Rsv]t St-Rsvlt C* 3 ol 370* 480* 500*
*Rsvlt St-Rsvlt C* 2 i 400* 460* 590*
*Rsvit St-Rsvit C* 1 £ [0 o* 0
* whw

Kk r kAR *
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Beardsley Was

R ERARE AR KRR ok
* Reach * River Sta. * Contr. * Expan. *

kR kdk

*I - 10 to split* 18 * 3% 3
*I - 10 to split* 17 %, L3* 5%
*I - 10 to split* 16.9 *Culvert * x
*I - 10 to split* 16.5 * 3% 5%
*I - 10 to split* 16 * 1* 3%
*S. Split-189 Ave* 14.5% *x 1* 3
*s. split-189 Ave* 14 * 1 3
*s. split-189 Ave* 13 N % 3%
*S. split-189 Ave* 12 A 2 3%
*S. split-189 Ave* 11 i d* 3
xS Spht -189 Ave* 10.5% = al¥ 3%
*S. Elﬂ’lt-189 Ave* 10 > g 3%
*E Split to Rsvlt* 22 *. L1 3*
*E Split to Rsvit* 21 * o1* 3
*E split to Rsvlit* 20 * oL* 3*
*£ split to Rsvit* 19.5 ¥ +1* 3%
*RsV]t St-Rsvlt C* 9.8 B 3> i
*Rsv]lt St-Rsv]t C* 9.5 *Culvert * *
*Rsv]lt st-Rsvlt C* 9 X L3 b
*Rsv]t St-Rsv]t C* 8 * 1* + 3%
*Rsvlt St-Rsvlt C* 7 A 1% - 3%
*Rsv]t St-Rsv]t C* 6 = 1* i
*Rsv]t St-Rsvlt C* S ¥ 1* + 3%
*Rsv]lt St-Rsv]t C* 4.5* L 1 A%
*Rsv]t St-Rsvit C* 4 *: 3* D%
*Rsvlt St-Rsvlt C* 388 * ~3 .5*
*Rsv]lt St-Rsvlt C* 3.9 *culvert * *
*Rsvlt St-Rsvlt C* 3.5 g ax 5%
*Rsvlt St-Rsvlt C* 3 L ) 3%
*Rsvlt St-Rsvlt C* 2 * 1% 3%
*Rsvit St-Rsvit C* 1 ¥ ok I*
Profile output Table - standard Table }“
* Reach * River sta * Q Total *Min ch E1 *w.S. Elev *Crit W.S. *E.G. Elev "E G. Slope * vel chnl *Flow Area *Top width *Froude # chl *
kd # * (cfs) * (fr) * (ft) * (fr) * (fr) *  (ft/ft) * (ft/s) * (sq ft) * CRE) % ":
* I - 10 to split* 18 »: 948.00 * 1053.92 * 1057.38 * * 1057.54 * 0.002474 * 4.31 * 395.28 * 291,55 * 0.52
* I - 10 to split* 17 ¥ 948.00 * 1053.61 * 1057.20 * 1055.43 * 1057.43 * 0.000986 * 3.90 * 242.78 *  465.61 * 0.36
* I -10 to split* 16.9 * culvert * * * * b * * * *
* I -10 tosplit* 16.5 & 948.00 * 1051.30 * 1053.31 * 1053.31 * 1054.24 * 0.010673 * 7.73 *  122.61 * 503.67 * 1.00
* I - 10 to Split* 16 ol 948.00 * 1047.86 * 1049.67 * 1049.64 * 1049.84 * 0.010930 * 3.44 * 298.60 * 676.04 * 0.82
* 5. split-189 Ave* 14.5* bd 619.84 * 1041.54 * 1044.76 * 1044.76 * 1045.33 * 0.006825 * 6.44 * 0. *  126.37 * 0.81
* 5. split-189 Ave* 14 i 619.84 * 1039.59 * 1042.30 * 1042.25 * 1042.48 * 0.007490 * 4.53 * 217.84 * 429.86 * 0.76
* 5. Split-189 Ave* 13 = 619.84 * 1036.59 * 1039.75 * 1039.75 * 1039.95 * 0.003905 * 4.68 * 309.06 * 731.30 * 0.60
* 5. split-189 Ave* 12 b 619.84 * 1035.14 * 1037.79 * 1037.79 * 1037.97 * 0.007488 * 4.77 * 252.72 * 739.25 * 0.77
* 5. split-189 Ave* 11 * 619.84 * 1033.25 * 1035.87 * 1035.61 * 1035.92 * 0.002196 * 317 * 397.44 * 757,19 * 0.44
* 5. split-189 Ave* 10.5* ¥ 619.84 * 1031.67 * 1034.03 * 1034.03 * 1034.21 * 0.007307 * 5.72 *  230.09 * 578.98 * 0.79
* 5. split-189 Ave* 10 x 619.84 * 1030.08 * 1031.64 * 1031.64 * 1031.82 * 0.007861 * 4,72 * 245.16 * 645.40 * 0.79
* E Split to Rsvlt* 22 » 328.16 * 1044.00 * 1045.17 * 1045.17 * 1045.33 * 0.014541 * 4.54 * 123.49 * 324,93 * 0.88
* E split to Rsv]t* 21 ® 328.16 * 1038.79 * 1039.60 * 1039.41 * 1039.66 * 0.005113 * 2.17 * 164.75 * 388.69 * 0.51
* E Split to Rsvlt* 20 i 328.16 * 1034.76 * 1035.19 * 1035.19 * 1035.32 * 0.024446 * 2.98 * 110.61 * 405.67 * 1.00
* E split to Rsvit* 19.5 b 328.16 * 1026.76 * 1030.28 * * 1030.29 * 0.000262 * 0.86 * 86.88 *  245.20 * 0.11
* Rsv]t St-Rsvlt C* 9.8 * 948.00 * 1024.60 * 1030.25 * 1028.45 * 1030.27 * 0.000262 * 1.46 * 854.83 * 558.95 * 0.12
* Rsv]t st-Rsvlt C* 9.5 * Culvert * * ® * * * x * #
* Rsvlt St-Rsvlt C* 9 X 1508.00 * 1023.26 * 1028.05 * 1026.99 * 1028.29 * 0.003692 * 4.25 * 4B4.76 *  667.02 * 0.47
* Rsv]t St-Rsv]t C* 8 * 1508.00 * 1023.03 * 1025.92 * 1025.85 * 1026.15 * 0.009480 * 6.06 * 437.91 * 698.36 * 0.76
* Rsvlt St-Rsvlt C* 7 * 1508.00 * 1019.47 * 1022.94 * * 1023.05 * 0.004300 * 3.80 * 598.82 * 692.77 * 0.46
* Rsvlt St-Rsvlt C* 6 - 1508.00 * 1016.81 * 1020.35 * 1020.20 * 1020.52 * 0.007422 * 5.35 * 536.98 * 797.28 * 0.61
* Rsv]t St-Rsvlt C* 5 ¥ 1508.00 * 1014.49 * 1016.79 * 1016.54 * 1016.93 * 0.008762 * 3.58 * 510.29 * 731.73 * 0.59
* Rsv]t St-Rsvlt C* 4.5* ¥ 1508.00 * 1013.53 * 1015.47 * 1014.97 * 1015.52 * 0.003657 * 1.68 * 819.15 * 1042.36 * 0.33
* Rsv]t St-Rsvlt C* 4 * 1508.00 * 1012.57 * 1013.02 * 1013.02 * 1013.28 * 0.041464 * 2.64 * 367.50 *  722.49 * 0.83
* Rsv]t St-Rsvlt C* 3.95 * 1508.00 * 1008.38 * 1012.50 * 1010.79 * 1012.55 * 0.000547 * 2.04 * 1171.37 * 1274.99 * 0.24
* Rsv]t St-Rsvit C* 3.9 & Culvert * * ] * 4 * * * *
* Rsv]t St-Rsvlt C* 3.5 . 1508.00 * 1008.26 * 1011.34 * 1010.63 * 1011.52 * 0.002666 * 3.62 * 596.95 *  992.26 * 0.49
* Rsvlt St-Rsvit C* 3 # 1508.00 * 1009.21 * 1010.56 * * 1010.60 * 0.003163 * 1.61 * 975.36 * 1586.79 * 0.29
* Rsv]t St-Rsvlt C* 2 5 1508.00 * 1006.44 * 1007.81 * 1007.81 * 1008.00 * 0.025430 * 4.35 * 429.52 * 1088.55 * 0.83
* Rsvlt St-Rsvit C* 1 * 1508.00 * 1004.47 * 1006.07 * 1004.43 * 1006.07 * 0.000247 * 0.43 * 3563.55 * 2908.67 * 0.08
Profile output Table - Standard Table 2
* Reach * River Sta * E.G. Elev *w s. Elev * vel Head *Frctn Loss *C & E Loss * Q Left *Q channel * Q Right "Top width *
* * * (ft) * (fr) * (fe): * (fr) * (fr) * (cfs) * (cfs) * (cts) * (ft) *
* I - 10 to split* 18 ¥ 1057.54 * 1057.38 * 0.16 * 0.09 * 0.02 * 106.10 * 453.06 * 388.84 * 291.55 *
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* I -10 to split* 17 »: 1057.43 * 1057.20 * 0.24 * » * 948.00 * *  465.61
* I -10 to Split* 16.9 * Culvert * * o) X 5 & & &
* I - 10 to Split* 16.5 b 1054.24 * 1053.31 * 0.93 * 3.95 ¥ 0.38 * * 948.00 * * 503.67
* I - 10 to split* 16 % 1049.84 * 1049.67 * 0.18 * 4.48 * 0.04 * 538.12 * 105.65 * 304.22 * 676.04
* 5. split-189 Ave* 14.5* #! 1045.33 * 1044.76 * 0.58 * 2,11 * 0.12: * 44. *: 547.02 * 28.63 * 126.37
* 5. split-189 Ave* 14 * 1042.48 * 1042.30 * 0.17 * 2.53 * 0.00 * 375.75 * 244.09 * *  429.86
* 5. Split-189 Ave* 13 4 1039.95 * 1039.75 * 0.20 * 0.99 * 0.01* 177.23 % 348.41 * 94.20 * 731.30
* 5. split-189 Ave* 12 o 1037.97 * 1037.79 * 0.18 * 0.79 * 0.04 * 240.64 * 257.59 * 121.61 * 739.25
* S. Split-189 Ave* 11 * 1035.92 * 1035.87 * 0.05 * 1.70 * 0.01 * * 105.63 * 514. & 757.19
* s, Split-189 Ave* 10.5* & 1034.21 * 1034.03 * 0.18 * 1.84 * 0.00 * * 146.07 * 473.77 * 578.98
* 5. split-189 Ave* 10 * 1031.82 * 1031.64 * 0:17 * 0.27 * 0.05 * *  246.46 * 373.37 *  645.40
*E Sp it to Rsvit* 22 * 1045.33 * 1045.17 * 0.16 * 5.06 * 0.03 * 203.85 * 116.82 * 7.50 * 324.93
* E Split to Rsvlt* 21 » 1039.66 * 1039.60 * 0.07 * 4.33 * 0.01 * 0.33 * 295.70 * 32.13 * 388.69
* E split to Rsvit* 20 o 1035.32 * 1035.19 * 0.14 * 0.50 * 0.04 * *  290.56 * 37.60 * 405.67
* S| ht to Rsvit* 19.5 ¥ 1030.29 * 1030.28 * 0.01 * 0.02 * 0.00 * 0.50 * 326.78 * .89 * 245.20
* Rsv]t St-Rsvlt c* 9.8 " 1030.27 * 1030.25 * .02 * b * 9 * 218.94 * 720.06 * 558.95
* Rsvlt St-Rsvlt C* 9.5 ¥ Culvert * * x * * * * *
* Rsvlt St-Rsvlt C* 9 » 28. * 1028.05 * 0.25 * 2.13 * 0.01 * 0.03 * 1324.72 * 183.25 * 667.02
* Rsv]t St-Rsvlt c* 8 X 1026.15 * 1025.92 * 0.23 * 3.07 * 0.04 * 1224.33 * 243,11 * 40.56 *  698.36
* Rsv]t St-Rsvlt C* 7 » 1023.05 * 1022.94 * 0.11 * 2:52 * 0.01 * 1252.83 * 226.87 * 28.31 * 692.77
* Rsvlt St-Rsvit C* 6 = 1020.52 * 1020.35 * 0.16 * 3.57 * 0.01 * 942.25 * 281.56 * 284.19 * 797.28
* Rsvlt St-Rsvlt C* § X 1016.93 * 1016.79 * 0.14 * 138 % 0.03 * 1409.31 * 98.69 * » 731.73
* Rsvlt St-Rsvlt C* 4.5* i 1015.52 * 1015.47 * 0.05 * 2.22 * 0.02 * 1442.43 * 65.50 * 0.07 * 1042.36
* Rsvlt St-Rsvit C* 4 ki 1013.28 * 1013.02 * 0.26 * 017 * 0.10 * 1503.44 * 4.56 * * 722.49
* Rsv]lt St-Rsvlt Cc* 3.95 ¥ 1012.55 * 1012.50 * 0.05 * * * 289.34 * 1218.66 * * 1274.99
* Rsvlt St-Rsvlt C* 3.9 o Culvert * % 6 & ¥ * ¥ by
* Rsvlt St-Rsvit C* 3.5 * 1011.52 * 1011.34 * 0.18 * 0.85 * 0.07 * 206.49 * 1301.52 * ¥ 92.2
* Rsvlt St-Rsvlt c* 3 ' 1010.60 * 1010.56 * 0.04 * 2.58 * Q.02 ®. 1477.11 * 11.25 * 19.64 * 1586.79
* Rsv]t St-Rsvlt C* 2 * 1008. * 1007.81 * 0.19 * 0.33 * 0.06 * 1475.01 * 32.99 ¥ * 1088.55
* Rsvlt St-Rsvit c* 1 o 1006.07 * 1006.07 * 0.00 * X * 1385.90 * 4.55 * 117.55 * 2908.67
xHxH *
PR hx ok *
ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : Plan 01
River: Beardsley wash Reach: I - 10 to split RS: 18 Profile: PF 1

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.

River: Beardsley wash Reach: I - 10 to split RS: 16.9 profile: PF 1 culv: culvert #1
ote: The flow in the culvert is entirely supercmn cal.
River: Beardsley wash Reach: I - 10 to split 16.5 profile: PF 1

warning:The energﬁ equation could not be ba'lanced within the specified number of iterations. The program selected the water
surface that had the Teast amount of error between computed and assumed values,
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 energy ¥css 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:puring 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.
Multiple critical depths were found at this location. The critical depth with the lowest, valid, energy was used.
Rwer' seards]ey wash Reach: I - 10 to Split RS: 16 profile: PF 1
warning:Divided flow computed for this cross-section.
warning:A flow split was encountered. The program first calculated the momentum of both channels below the junction. An
energy balance was performed across the junction from the stream with the highest momentum downstream to the section
upstream.
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.
River: Beardsley wash Reach: S. Split-189 Ave RS: 14.5* profile: PF 1
warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
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
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
?ragram defaulted to critical depth.
River: Beards wash Reach: s. Split-189 Ave 14 profile: PF 1
warning: The energy loss was greater than 1.0 ft (0 3 m). between the current and previous cross section. This may indicate
need for additional cross sections.
River: aeardsley wash Reach: S. split-189 Ave Rs: 13 profile: PF 1 .
warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth
the water surface and continued on with the calculations.
warmng:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
need for additional cross sections.
warning: Dur1nq 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
?rogram defaulted to critical depth.
R1ver aeards ey wash Reach: s. Split-189 Ave Rs: 12 profile: pPF 1
ing: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:Divided flow computed for this cross-section.
warning:The conveyance ratijo (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:puring the standard step iteratians, 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
. ?rngram defaulted to critical depth. 3
River: Beardsley wash Reach: s. split-189 Ave RS: 11 profile: PF 1
warning:Divided flow computed for this cross-section.
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.
River: Beardsley Wash Reach: S. split-189 Ave RS: 10.5* profile: PF 1
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:Divided flow computed for this cross-section.
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
qrogram defaulted to critical depth.
River: Beardsley Wash Reach: 5. Split-189 Ave Rs: 10 profile: PF 1
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:Divided flow computed for this cross-section.
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 jterations, 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
?ro gram defaulted to critical depth.
River: Beardsley wash Reach: E split to Rsvit RS: 22 Profile: PF 1
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:Divided flow computed for this cross-section.
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.
warning: The parabolic search method failed to converge on critical depth. The program will try the cross section
slice/secant method to find critical d
Note: Multiple critical depths were found at th'ls location. The critical depth with the lowest, valid, water surface was
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used.
River: Beardsley wash Reach: E split to Rsvlt RS: 21 profile: PF 1
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
he need for additional cross sections.
River: Beardsley wash Reach: E split to Rsvlt RS: 20 Profile: PF
warning: The energy equation could not be balanced within the spec1f1ed number of iterations. The program used critical depth
for the water surface and continued on with the calculations.
warning:Divided flow computed for this cross-section.
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
3 grogram defaulted to critical depth.
River: Beardsley wash Reach: E split to Rsvit RS: 19.5 profile: PF 1
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.
River: Beardsley was. Reach: Rsvlt St-Rsvit C RS: 9.5 Profile: PF 1 culv: culvert #1
warning: Durm? the supercritical analysis, the program could not balance the energy equation during the forewater
calculations inside of the culvert. The program assumed critical depth at the outlet and continued on.
Note:  During the supercritical calculations a hydraulic jump occurred inside of the culvert.
Note:  The culvert inlet is submerged and the culvert flows full over part or all of its length. Therefore, the culvert
3 inlet equations are not valid_and the supercritical result has geen discarded. The outlet answer will be used.
River: Beardsley wash Reach: Rsvit st-Rsvlt C RS: 9 profile: PF 1
warning:The cross-section end points had to be extended vertically for the computed water surface.
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.
River: Beardsley wash Reach: Rsvlt St-Rsvit C RS: 8 profile: PF 1
warning:Divided flow computed for this cross-section.
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 sectwns.
River: Beardsley wash Reach: Rsvlt St-Rsvit C 7 profile: PF 1
warning: The energy loss was greater than 1.0 ft (0 3 m). between the current and previous cross section. This may indicate
need for additional cross sectwns
River: aeards]ey wash Reach: Rsvit St-Rsvlt C 6 profile: PF 1
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.
River: Beardsley wash Reach: Rsvit St-Rsvit C RS: S profile: PF 1
warning:Divided flow computed for this cross-section.
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 sectjon. This may indicate
the need for additional cross sections.
River: Beardsley wash Reach: Rsvit St-Rsvlt C RS: 4.5% profile: PF 1
warning:Divided flow computed for this cross-section.
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.
River: Beardsley Wash Reach: Rsvlt St-Rsvit C RS: 4 profile: PF 1
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:Divided flow computed for this cross-section.
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: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
qrogram defaulted to critical depth.
River: Beardsley wash Reach: Rsvlt St-Rsvit C 3.9 pProfile: PF 1 Culv: culvert #1
Note: T?e Enrma} depth exceeds the height of the culvert. The program assumes that the normal depth is equal to the height
of the culvert.

H

River: Beardsley wash Reach: Rsvlt St-Rsvit C RS 3.5 profile: PF 1
warning:Divided flow computed for this cross- sectmn P
River: Beardsley wash Reach: Rsvlt St-Rsvit C RS: 3 profile: PF 1

warning:Divided flow computed for this cross- sectmn
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.
River: Beardsley wash Reach: Rsvit St-Rsvlt C RS: 2 profile: PF
warning: The energy equation could not be balanced within the. spec1f1ed number of iterations. The program used critical depth
for the water surface and continued on with the calculations.
warning:Divided flow computed for this cross-section.
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
. ﬁ:rogram defaulted to critical depth. B
River: Beardsley wash Reach: Rsvlt St-Rsvit C RS 1 profile: PF 1
warning:Divided flow computed for this cross-section.
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General Responses to HEC-RAS warning messages - TI-10 Culvert
Wash

There are several warning messages which are repeated 1in the output.
Following is a list of typical unigue messages from the output and a URS
response to each warning message.

1) Warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) 1s less than 0.7 or greater than 1.4. This may indicate the need
for additional cross sections.

Response: The scope for this project required spacing the cross-sections at
approximate intervals of 500-feet. Adding new physical cross-sections would
be outside of the original scope and budget. Additional sections may or may
not eliminate these messages and provide a more accurate water surface
profile. At select locations attempts were made to interpolate cross-
sections, using HEC-RAS, to resolve this warning. In some cases the model
required interpolating more than one cross-section to eliminate the message.
However, the resulting change in water surface elevation was not significant
(0.01 to 0.04 feet) for the locations reviewed. Unlike surveying,
interpolated cross-sections do not pick up physical features in field, so it
was decided not to rely on model interpolation.

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

Response: The scope for this project required spacing the cross-sections at
approximate intervals of 500-feet. Adding new physical cross-sections would
be outside of the original scope and budget. Additional sections may or may
not eliminate these messages and provide a more accurate water surface
profile. At select 1locations attempts were made to interpolate cross-
sections, using HEC-RAS, to resolve this warning. In some cases the model
required interpolating more than one cross-section to eliminate the message.
However, the resulting change in water surface elevation was not significant
(0.0 to 0.04 feet) for the 1locations reviewed. Unlike surveying,
interpolated cross-sections do not pick up physical features in field, so it
was decided not to rely on model interpolation.

3) Warning: The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may 1indicate the need for
additional cross sections.

Response: The scope for this project required spacing the cross-sections at
approximate intervals of 500-feet. Adding new physical cross-sections would
be outside of the original scope and budget. Additional sections may or may
not eliminate these messages and provide a more accurate water surface
profile. At select locations attempts were made to interpolate cross-
sections, using HEC-RAS, to resolve this warning. In some cases the model
required interpolating more than one cross-section to eliminate the message.
However, the resulting change in water surface elevation was not significant
(0.01 to 0.04 feet) for the 1locations reviewed. Unlike surveying,



interpolated cross-sections do not pick up physical features in field, so it
was decided not to rely on model interpolation.

4) 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.

Response: FEMA requires that a subcritical profile be used for floodplain
delineations. Mixed flow profile is not allowed in FEMA floodplain analysis.

5) Warning: Divided flow computed for this cross-section.

Response: High ground occurs separating conveyance areas triggering this
warning message.

6) Warning: A flow split was encountered. The program first calculated the
momentum of both channels below the junction. An energy balance was
performed across the junction from the stream with the highest momentum
downstream to the section upstream.

Response: A flow split was intentionally modeled here using the junction in
HEC-RAS. This 1is the procedure the program uses internally to model the
split.

7) 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 1is not a valid
subcritical answer. The program defaulted to critical depth.

Response: FEMA requires that a subcritical profile be used for floodplain
delineations. Mixed flow profile is not allowed in FEMA floodplain analysis.

8) 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.

FEMA requires that a subcritical profile be used for floodplain delineations.
Mixed flow profile in FEMA floodplain analysis.

9) 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.

Response: This has to do with the numerical stability default convergence
targets set within HEC-RAS. The default wvalues have been adopted for this
analysis. Changing the convergence criteria may help at this location but
will affect convergence at other cross sections.

10) Warning: The parabolic search method failed to converge on critical
depth. The program will try the cross section slice/secant method to find
critical depth.

Response: HEC-RAS attempts to calculate critical using different methods. If
the first doesn’t work it defaults to the second, and after so many trials
will default to the closest solution attempted.



11) Note: Multiple critical depths were found at this location. The critical
depth with the lowest, valid, water surface was used.

HEC-RAS attempts to calculate critical using different methods. If the first
doesn’t work it defaults to the second, and after so many trials will default
to the closest solution attempted.

12) Warning: During the supercritical analysis, the program could not balance
the energy equation during the forewater calculations inside of the culvert.
The program assumed critical depth at the outlet and continued on.

Response: To determine the flow profile through the culvert a supercritical
profile was assumed. When an energy balance could not be attained Critical
depth is defaulted to. This model uses a subcritical analysis for floodplain
analysis.

13) Note: During the supercritical calculations a hydraulic jump occurred
inside of the culvert.

Response: When the CWSEL goes from supercritical to subcritical flow a
hydraulic jump occurs.

14) Note: The culvert inlet 1s submerged and the culvert flows full over
part or all of its length. Therefore, the culvert inlet equations are not
valid and the supercritical result has been discarded. The outlet answer

will be used.

Response: Yes URS 1is very familiar with culvert modeling procedures. FHWA
culvert routines follow the approach described above. If the culvert 1is
submerged the inlet control headwater nomographs do not apply and friction
losses will be calculated through the culvet to determine the headwater
elevation.






HEC-RAS Plan: Plan 01 Profile: PF 1

Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Siope Vel Chnl Flow Area Top Width Frouds # Chl
(cfs) (1) () () (f) (futt) (tt's) (sqft) ()

£-10 to Split 18 948.00 1053.92 1057.38 1057.54 0.002474 4.31 395.28 291.55 0.52
I-10 to Split 17 948.00 1053.61 1057.20 1055.43 1057.43 0.000986 3.90 242.78 465.61 0.36
1-10 to Split 16.9 Cuivert

- 10 to Split 16.5 948.00 1051.30 1053.31 1053.31 1054.24 0.010673 7.73 122.61 503.67 1.00
- 10 to Split 16 948.00 1047.86 1049.67 1049.64 1049.84 0.010930 3.44 298.60 676.04 0.82
S. Split-189 Ave 14.5" 619.84 1041.54 1044.76 1044.76 1045.33 0.006825 6.44 120.47 126.37 0.81
S. Split-189 Ave 14 619.84 1039.59 1042.30 1042.25 1042.48 0.007490 4.53 217.84 429.86 0.76
S. Split-189 Ave 13 619.84 1036.59 1039.75 1039.75 1039.95 0.003905 4.68 309.06 731.30 0.60
S. Split-189 Ave 12 619.84 1035.14 1037.79 1037.79 1037.97 0.007488 4.77 252.72 739.25 0.77
S. Split-189 Ave 11 619.84 1033.25 1035.87 1035.61 1035.92 0.002196 3.17 397.44 757.19 0.44
S. Spiit-189 Ave 10.5° 619.84 1031.67 1034.03 1034.03 1034.21 0.007307 5.72 230.09 578.98 0.79
S. Split-189 Ave 10 619.84 1030.08 1031.64 1031.64 1031.82 0.007861 4.72 245.16 645.40 0.79
E Split to Rsvit 22 328.16 1044.00 1045.17 1045.17 1045.33 0.014541 4.54 123.49 324.93 0.88
E Split to Rsvit 21 328.16 1038.79 1039.60 1039.41 1039.66 0.005113 217 164.75 388.69 0.51
E Split to Rsvit 20 328.16 1034.76 1035.19 1035.19 1035.32 0.024446 2.98 110.61 405.67 1.00
E Split to Rsvit 18.5 328.16 1026.76 1030.28 1030.29 0.000262 0.86 386.88 245.20 0.11
Rsvit St-Rsvit C 9.3 948.00 1024.60 1030.25 1028.45 1030.27 0.000262 1.46 854.83 558.95 0.12
Rsvit St-Rsvit C 9.5 Culvert )

Rsvit St-RsvitC |9 1508.00 1023.26 1028.05 1026.99 1028.29 0.003692 4.25 484.76 667.02 0.47
Rsvit St-Rsvit C 8 1508.00 1023.03 1025.92 1025.85 1026.15 0.009480 6.06 437.91 698.36 0.76
Rsvit St-Rsvit C 7 1508.00 1019.47 1022.94 1023.05 0.004300 3.80 598.82 692.77 0.46
Rsvit St-Rsvit C 8 1508.00 1016.81 1020.35 1020.20 1020.52 0.007422 5.35 536.98 797.28 0.61
Rsvit St-Rsvit C 5 1508.00 1014.49 1016.79 1016.54 1016.93 0.008762 3.58 510.29 731.73 0.59
Rsvit St-Rsvit C 4.5 1508.00 1013.53 1015.47 1014.97 1015.52 0.003657 1.68 819.15 1042.36 0.33
Rsvit St-Rsvit C 4 1508.00 1012.57 1013.02 1013.02 1013.28 0.041464 2.64 367.50 722.49 0.83
Rsvit St-Rsvit C 3.95 1508.00 1008.38 1012.50 1010.79 1012.55 0.000547 2.04 1171.37 1274.99 0.24
Rsvit St-Rsvit C 3.9 Culvert

Rsvit St-Rsvit C 3.5 1508.00 1008.26 1011.34 1010.63 1011.52 0.002666 3.62 596.95 992.26 0.49
Rsvit St-Rsvit C 3 1508.00 1009.21 1010.56 1010.60 0.003163 1.61 975.36 1586.79 0.29
Rsvit St-Rsvit C 2 1508.00 1006.44 1007.81 1007.81 1008.00 0.025430 4.35 429.52 1088.55 0.83
Rsvit St-Rsvit C 1 1508.00 1004.47 1006.07 1004.43 1006.07 0.000247 0.43 3563.55 2908.67 0.08




HEC-RAS Plan: Plan 01

Profile: PF 1

Reach River Sta E.G. Elev W.S. Elev Vel Head Fretn Loss | C & E Loss QLeft Q Channel Q Right Top Width
() () (ft) () (ft) (cts) (cts) (cfs) {ft)

1- 10 to Split 18 1057.54 1057.38 0.16 0.09 0.02 106.10 453.06 388.84 291.55
|- 10 to Split 17 1057.43 1057.20 0.24 948.00 485.61
|- 10 to Split 16.9 Culvert

|- 10 to Split 16.5 1054.24 1053.31 0.93 3.95 0.38 948.00 503.67
|- 10 to Split 16 1049.84 1049.67 0.18 4.48 0.04 538.12 105.65 304.22 676.04
S. Split-189 Ave 14.5* 1045.33 1044.76 0.58 2.11 0.12 44.19 547.02 28.63 126.37
S. Split-189 Ave 14 1042.48 1042.30 0.17 2.53 0.00 375.75 244.09 429.86
S. Split-189 Ave 13 1039.95 1039.75 0.20 0.99 0.01 177.23 348.41 94.20 731.30
S. Split-189 Ave 12 1037.97 1037.79 0.18 0.79 0.04 240.64 257.59 121.61 739.25
S. Split-189 Ave 11 1035.92 1035.87 0.05 1.70 0.01 105.63 514.20 757.19
S. Split-189 Ave 10.5% 1034.21 1034.03 0.18 1.84 0.00 146.07 473.77 578.98
S. Split-183 Ave |10 1031.82 1031.64 0.17 0.27 0.05 246.46 373.37 645.40
E Split to Rsvit 22 1045.33 1045.17 0.16 5.06 0.03 203.85 116.82 7.50 324.93
E Split to Rsvit 21 1039.66 1039.60 0.07 4.33 0.01 0.33 295.70 32.13 388.69
E Split to Rsvit 20 1035.32 1035.19 0.14 0.50 0.04 290.56 37.60 405.67
E Split to Rsvit 19.5 1030.29 1030.28 0.01], 0.02 0.00 0.50 326.78 0.89 245.20
Rsvit St-Rsvit C 9.8 1030.27 1030.25 0.02 9.00 218.94 720.06 558.95
Rsvit St-Rsvit C 9.5 Culvert

|Rsvit St-Rsvit C 9 1028.29 1028.05 0.25 2.13 0.01 0.03 1324.72 183.25 667.02
Rsvit St-Rsvit C 8 1026.15 1025.92 0.23 3.07 0.04 1224.33 243.11 40.56 698.36
Rsvit St-Rsvit C 7 1023.05 1022.94 0.11 2.52 0.01 1252.83 226.87 28.31 692.77
Rsvit St-Rsvit C 6 1020.52 1020.35 0.16 3.57 0.01 942.25 281.56 284.19 797.28
Rsvit St-Rsvit C 5 1016.93 1016.79 0.14 1.38 0.03 1409.31 98.69 731.73
Rsvit St-Rsvit C 4.5% 1015.52 1015.47 0.05 2.22 0.02 1442.43 65.50 0.07 1042.36
Rsvit St-Rsvit C 4 1013.28 1013.02 0.26 0.17 0.10 1503.44 4.56 722.49
Rsvit St-Rsvit C 3.95 1012.55 1012.50 0.05 289.34 1218.66 1274.99
Rsvit St-Rsvit C 3.9 Culvert

Rsvit St-Rsvit C 35 1011.52 1011.34 0.18 0.85 0.07 206.49 1301.52 992.26
Rsvit St-Rsvit C 3 1010.60 1010.56 0.04 2.58 0.02 1477.11 11.25 19.64 1586.79
Rsvit St-Rsvit C 2 1008.00 1007.81 0.19 0.33 0.06 1475.01 32.99 1088.55
Rsvit St-Rsvit C 1 1006.07 1006.07 0.00 1385.90 4.55 117.55 2908.67




HEC-RAS Plan: Plan 01

Profile: PF 1

Reach River Sta W.S. Elev Prof Delta WS E.G. Elev Top Wdth Act QLeft Q Channel Q Right EncStalL ChStalL ChStaR Enc StaR
i) () () () (cfs) (cfs) (cts) (] (ft) () (fty

1-10 to Split 18 1057.38 1057.54 291.55 106.10 453.06 388.84 9956.00 10006.00
- 10 to Split 17 1057.20 1057.43 67.69 948.00 9937.27 10160.45
1-10 to Split 16.9 Culvert

1-10 to Split 16.5 1053.31 1054.24 66.00 948.00 9605.00 10230.00
1-10 to Split 16 1049.67 1049.84 676.04 538.12 105.65 304.22 9985.08 10059.08
Ig Split-183 Ave 14.5 1044.76 1045.33 126.37 44.19 547.02 28.63 9980.00 10022.73
|S. Split-189 Ave 14 1042.30 1042.48 429.86 375.75 244.09 9986.19 10035.91
I§ Split-189 Ave 13 1039.75 1039.95 731.30 177.23 348.41 94.20 9991.06 10030.60
S. Split-189 Ave 12 1037.79 1037.97 739.25 240.64 257.59 121.61 9989.86 10037.35
S. Split-189 Ave 11 1035.87 1035.92 757.19 105.63 514.20 9994.35 10014.62
S. Split-189 Ave 105" 1034.03 1034.21 578.98 146.07 473.77 9993.11 10009.35
S. Split-189 Ave 10 1031.64 1031.82 645.40 248.46 373.37 9991.87 10040.60
E Spiit to Rsvit 22 1045.17 1045.33 314.37 203.85 116.82 7.50 9980.90 10011.60
E Split to Rsvit 21 1039.60 1039.66 388.69 0.33 295.70 32.13 9900.00 10146.66
E Spiit to Rsvit 20 1035.19 1035.32 405.67 290.56 37.60 9824.23 10275.81
E Spiit to Rsvit 19.5 1030.28 1030.29 245.20 0.50 326.78 0.89 9940.00 10140.00
Rsvit St-Rsvit C 9.8 1030.25 1030.27 558.95 9.00 218.94 720.06 9993.96 10027.21
Rsvit St-RsvitC 8.5 Culvert

Rsvit St-RsvitC 24 1028.05 1028.29 667.02 0.03 1324.72 183.25 9910.00 10030.00
Asvit St-RsvitC 8 1025.92 1026.15 698.36 1224.33 243.11 40.56 9991.82 10012.88
| Rsvit St-Rsvit C 7 1022.94 1023.05 692.77 1252.83 226.87 28.31 9980.89 10008.73
Rsvit St-Rsvit C 8 1020.35 1020.52 797.28 942.25 281.56 284.19 9982.77 10004.85
Rsvit St-Rsvit C 5 1016.79 1016.93 731.73 1409.31 98.69 9982.77 10007.28
Rsvit St-Rsvit C 4.5" 1015.47 1015.52 1042.36 1442.43 65.50 0.07 9975.92 10022.84
Rsvit St-Rsvit C 4 1013.02 1013.28 722.49 1503.44 4.56 9969.08 10038.40
Rsvit St-Rsvit C 3.95 1012.50 1012.55 1274.99 289.34 1218.66 9875.00 10175.00
RsvitSt-RAsvitC |39 Culvert

Rsvit St-RsvitC 3.5 1011.34 1011.52 992.26 206.49 1301.52 9920.00 10275.00
Rsvit St-RsvitC 3 1010.56 1010.60 1586.79 1477.11 11.25 19.64 9991.44 10002.23
Rsvit St-Rsvit C 2 1007.81 1008.00 1088.55 1475.01 32.99 9993.09 10005.50
Rsvit St-RAsvitC 1 1006.07 1006.07 2908.67 1385.90 4.55 117.55 9989.40 10006.41




HEC-RAS Plan: Plan 01 Profile: PF 1

Reach River Sta Q Total W.S.Elev | TopWidth | StaW.S.Lft | StaW.S. Rgt
(cfs) (ft) () U )

1-10 to Split 18 948.00 1057.38 291.55 9897.94 10189.49
1-10 to Split 17 948.00 1057.20 465.61 9933.14 10398.74
|- 10 to Split 16.9 Culvert

|- 10 to Split 16.5 948.00 1053.31 503.67 9663.69 10167.35
|- 10 to Split 16 948.00 1049.67 676.04 9754.81 10499.15
S. Split-189 Ave 14.5* 619.84 1044.76 126.37 9921.79 10048.16
'S. Split-189 Ave 14 619.84 1042.30 429.86 9605.57 10035.43
S. Split-189 Ave 13 619.84 1039.75 731.30 9533.92 10265.22
S. Split-189 Ave 12 619.84 1037.79 739.25 9591.33 10367.13
S. Split-189 Ave 11 619.84 1035.87 757.19 9994.50 10768.98
S. Split-189 Ave 10.5* 619.84 1034.03 578.98 9993.61 10587.58
'S. Split-189 Ave 10 619.84 1031.64 645.40 9994.11 10856.43
E Split to Rsvit 22 328.16 1045.17 324.93 9709.17 10058.57
E Split to Rsvit 21 328.16 1039.60 388.69 9884.98 10273.67
E Split to Rsvit 20 328.16 1035.19 405.67 9923.00 10345.85
E Split to Rsvit 19.5 328.16 1030.28 245.20 9923.76 10168.95
Rsvit St-Rsvit C 9.8 948.00 1030.25 558.95 9918.26 10477.21
|Rsvit St-Rsvit C 9.5 Culvert

Rsvit St-Rsvit C 9 1508.00 1028.05 667.02 9902.98 10570.00
Rsvit St-Rsvit C 8 1508.00 1025.92 698.36 9505.83 10270.14
Rsvit St-Rsvit C 7 1508.00 1022.94 692.77 9394.29 10087.05
Rsvit St-Rsvit C 6 1508.00 1020.35 797.28 9417.25 10214.53
Rsvit St-Rsvit C 5 1508.00 1016.79 731.73 9274.20 10006.75
Rsvit St-Rsvit C 4.5% 1508.00 1015.47 1042.36 8984.01 10035.05
Rsvit St-Rsvit C 4 1508.00 1013.02 722.49 9069.60 10001.56
Rsvit St-Rsvit C 3.95 1508.00 1012.50 1274.99 8855.98 10130.96
Rsvit St-Rsvit C 3.9 Culvert

Rsvlt St-Rsvit C 8.5 1508.00 1011.34 992.26 8869.78 10152.23
Rsvit St-Rsvit C 3 1508.00 1010.56 1586.79 8403.99 10131.34
Rsvit St-Rsvit C 2 1508.00 1007.81 1088.55 8182.47 10005.10
Rsvit St-Rsvit C 1 1508.00 1006.07 2908.67 7416.50 10691.42
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ELEVATION REFERENCE FOR HYDRAULIC CROSS
SECTIONS BY URS, 2001
LD. NUMBER _ ELEVATION (FT) DESCRIPTION/LOCATION
5102 1012.440 MARICOPA COUNTY HIGHWAY DEPT. BRASS
CAP IN HAND HOLE, AT INTERSECTION OF
VAN BUREN ST. AND PERRYVILLE RD.

5502 1021.850  1/2" REBAR IN POTHOLE AT INTERSECTION
OF VAN BUREN ST. AND 191ST AVE.
5508 1063.330 1" LP. IN HAND HOLE AT INTERSECTION OF

fRoad

McDOWELL RD. AND 191ST AVE.
1051.380  MARICOPA COUNTY HIGHWAY DEPT. BRASS

FP=1025.0 / 8 \ Q100=1508
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894000 \0674/ 894000 CAP IN_HAND HOLE, AT INTERSECTION OF
MCDOWELL RD. AND PERRWILLE RO.

5000 1028.880 MARICOPA COUNTY HIGHWAY DEPT. BRASS

HOLE, AT INTERSECTION OF
PERRYVILLE RD. AND ROOSEVELT ST.
55088 994.580 1/2° REBAR IN POTHOLE OF SOUTH BOUND
LANE OF PERRYVILLE RO. , 0.5 MI.
SOUTH OF VAN BUREN ST.

1=10 CULVERT WASH

NOTES
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Elevation (ft)

Plan 01
River = Beardsley Wash Reach =1-10 to Split RS =18 Cross Section 18
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Elevation (ft)
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Elevation (ft)

Plan 01
River = Beardsley Wash Reach =1-10 to Split RS =16.9 Culvert at I-10 consisting of 5 - 10x3 concrete box culverts
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Plan 01
River = Beardsley Wash Reach =1-10 to Spilit
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Elevation (ft)

Plan 01
River = Beardsley Wash Reach=1-10 toSplit RS =16 Cross Section 16
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Elevation (ft)

Plan 01
River = Beardsley Wash Reach = S. Split-189 Ave RS = 14.5* Cross Section 14.5 - Interpolated using HEC-RAS
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Plan 01
River = Beardsley Wash Reach =S. Split-189 Ave RS =14 Cross Section 14
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Elevation (ft)

Plan 01
River = Beardsley Wash Reach =S. Split-189 Ave RS =13 Cross Section 13
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Plan 01
River = Beardsley Wash Reach = S. Split-189 Ave RS =12 Cross Section 12
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Plan 01
River = Beardsley Wash Reach = S. Split-189 Ave RS =10 Cross Section 10
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Elevation (ft)

Plan 01
River = Beardsley Wash Reach = E Splitto Rsvit RS =21 Cross Section 21
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Plan 01

River = Beardsley Wash Reach = E Splitto Rsvt RS =20 Cross Section 20
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Elevation (ft)
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River = Beardsley Wash Reach = E Splitto Rsvit RS =19.5 Cross Section 19.5
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Elevation (ft)

Plan 01
River = Beardsley Wash Reach = Rsvit St-RsvitC RS =9.8 Cross Section 9.8 U/S of Culvert at Roosevelt Road.
| .03 S le 03 5|

10321 : | 0 Legend
WS PF 1
CritPF 1
il SR S
B Ground
®
] Bank Sta
1030
1029_ L i . : i
1028
1027
1026
1025+
1024 ; : ; l i : : ; : { : : . : i . . . , . ey . ; .
9800 10000 10200 10400 10600 10800

Station (ft)




Elevation (ft)

Plan 01
River = Beardsley Wash Reach = Rsvit St-RsvitC RS =9.5 Concrete Pipe Culvert at Roosevelt Road (2 - 4-ft dia)
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Elevation (ft)

Plan 01
River = Beardsley Wash Reach = Rsvit St-RsvitC RS =9.5 Concrete Pipe Culvert at Roosevelt Road (2 - 4-ft dia)
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Elevation (ft)

Plan 01
River = Beardsley Wash Reach = Rsvit St-RsvitC RS =9 Cross Section 9 D/S of Culvert at Roosevelt Road
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River = Beardsley Wash Reach = Rsvit St-Rsvit C
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Elevation (ft)

Plan 01
River = Beardsley Wash Reach=RsvitSt-RsvitC RS =7 Cross Section 7
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Plan 01
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Elevation (ft)

Plan 01
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Elevation (ft)

Plan 01
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CHECK-RAS Program: NT Check
Manning's n Value and Transition Loss Coefficient Review

Project File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert Wash\l Final - I-10 Culvert Wash
\FINAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I10CWASHFINAL.prj
Plan File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert Wash\l Final - I-10 Culvert Wash

\FINAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I10CWASHFINAL.pOl
metry File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert Wash\l Final - I-10 Culvert Wash
AL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I1OCWASHFINAL.gOl

. .w File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert Wash\l Final - I-10 Culvert Wash
\FINAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I1lO0CWASHFINAL.f02
Report File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert Wash\l Final - I-10 Culvert Wash

\FINAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I10CWASHFINAL.nt
Selected profiles: PF 1

Date: 10/19/2002

Time: 3:50:22 PM

SECNO STRUCTURE NLOB NCHL NROB CNTR EXP

Beardsley Wash,I - 10 to Split

18 0.049 0.028 0.049 0.3 0.5
17 0.049 0.028 0.049 0.3 0.5
16.9 Culvert-Up 0.049 0.028 0.049 0.3 8.5
16:9 Culvert-Dn 0,03 g.03 0.03 0.3 0.5
16.5 0.03 0.03 0.03 0.3 0.5
Beardsley Wash,S. Split-189 Ave
16 0.03 0.03 0.03 0.1 0.3
14.5 0.032 0.03 0.038 0.1 0.3
14 0.032 0.03 0.04 0:1 0.3
13 0.032 0.03 0.054 0.1 0.3
12 0.03 0.03 0.033 0.1 0.3
3 0% 0.032 0.03 0.032 0.1 0 =3
10 .5 0.032 0.03 0.032 0.1 0.3
Beardsley Wash,E Split to Rsvlt
10 0.032 0.03 0,032 8.1 0.3
22 0.041 0.035 0.035 0.1 0.3
21 0.035 0.033 0.033 0.1 0.3
20 0.033 0.033 0,033 0.1 8.3
Beardsley Wash,Rsvlt St-Rsvlit C
18.5 0.03 0.043 0.03 0.1 0.3
5.8 0.03 0.043 003 0.3 0.5
i Culvert-Up 0.03 0.043 0.03 0.3 0.5
5] Culvert-Dn 0.04 0.04 0.04 0:3 0.5
9 0.04 0.04 0.04 0.3 0.8
8 0.036 0.037 0.032 0.1 0.3
7 0:.037 0.042 0.032 0wl 0.3
6 0 .037 0.042 0.037 (80 B 0..3
5 0.037 0.042 0.032 0.1 9.3
4.5 0.042 0.047 0:035 6.1 013
4 0.047 0.052 0.037 0.3 0.5
3.95 0.047 0.03 0.037 0.3 0.5
3:9 Culvert-Up 0.047 0,03 0.037 0043 055
3.9 Culvert-Dn 0.04 0.03 0.038 0.3 0.5
3.5 0.04 0.03 0.038 0.3 0.5
3 0.04 0.048 0.038 0.1 0.3
2 0.037 0.047 0.037 0.1 0.3
1 0.07 0.051 0.037 0.1 0.3
---Summary of Statistics---
Minimum Maximum
Left Overbank n Value: 0.03 0.07
Right Overbank n Value: 0.03 0.054
Channel n Value: 0.028 0.052
Contraction Coefficient: g.1 0.3
Expansion Coefficient: 0.3 0.5

ROUGHNESS COEFFICIENT CHECK

RS: 16.9

NT RC 01 Left overbank n value is less than 0.035
The n value for overbank is usually larger then 0.035.
The n value should be reevaluated.

Rs: 16.9

NT RC 01 Right overbank n value is less than 0.035
The n value for overbank is usually larger then 0.035.
The n value should be reevaluated.

RS: 16.9
NT RC 05 The left overbank n value of 0.03 and the right overbank n value
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NT

RS4

RS:

NT
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NT

NT
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NT
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NT

NT

RS:

NT
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RC

RC

RC

RC

RC
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RC

RC

RC

RC

RC

RC

RC

RC

01

05

01

01

05

01

01

01

01

01

01

01

01

01

01

01

of 0.03 are less than or equal to the channel n
The overbank n values should be reevaluated.

16.5

Left overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

16.5

Right overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

16.5

then

then

The left overbank n value of 0.03 and the right
of 0.03 are less than or equal to the channel n
The overbank n values should be reevaluated.

16

Left overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

16

Right overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

16

then

then

The left overbank n value of 0.03 and the right

of 0.03 are less than or equal to the channel n
The overbank n values should be reevaluated.

14.5

Left overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

14

Left overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

13

Left overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

12

Left overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

12

Right overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

31,

Left overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

11

Right overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

10.5

Left overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

10135

Right overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

10

Left overbank n value is less than 0.035
The n value for overbank is usually larger
The n value should be reevaluated.

10
Right overbank n value is less than 0.035

then

then

then

then

then

then

then

then

then

then

value of 0.03

0.035.

01035

overbank n value

value of 0.03

06.035.

0.035.

overbank n value
value of 0.03

0.035.

0.035,

0.035.

0.035:.

0.035.

0,035,



RS:

NT

RS:

NT

RS:

NT

RS:

NT
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NT
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NT

RS:

NT

NT

RS:

NT

RS:

NT
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NT
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NT
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NT
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NT

RS:

NT

RC

RrRC

RC

R
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RC

RC

RC

RC

RC

RC

RC

RC

RC

RC

RC

RC

01

01

05

01

01

05

01

01

05

01

01

05

05

05

01

05

The n value for overbank is usually larger then
The n value should be reevaluated.

21,

Right overbank n value is less than 0.035

The n value for overbank is usually larger then
The n value should be reevaluated.

20

Left overbank n value is less than 0.035

The n value for overbank is usually larger then
The n value should be reevaluated.

20

Right overbank n value is less than 0.035

The n value for overbank is usually larger then
The n value should be reevaluated.

20

0..035.

0.035.

0.035.

0:035.

The left overbank n value of 0.033 and the right overbank n value
of 0.033 are less than or equal to the channel n value of 0.033

The overbank n values should be reevaluated.

19:5

Left overbank n value is less than 0.035

The n value for overbank is usually larger then
The n value should be reevaluated.

19.5

Right overbank n value is less than 0.035

The n value for overbank is usually larger then
The n value should be reevaluated.

19 .5

The left overbank n value of 0.03 and the right
of 0.03 are less than or equal to the channel n
The overbank n values should be reevaluated.

9.8

Left overbank n value is less than 0.035

The n value for overbank is usually larger then
The n value should be reevaluated.

9.8

Right overbank n value is less than 0.035

The n value for overbank is usually larger then
The n value should be reevaluated.

9.8

The left overbank n value of 0.03 and the right
of 0.03 are less than or equal to the channel n
The overbank n values should be reevaluated.

9 .5

Left overbank n value is less than 0.035

The n value for overbank is usually larger then
The n value should be reevaluated.

9.5

Right overbank n value is less than 0.035

The n value for overbank is usually larger then
The n value should be reevaluated.

9...5

The left overbank n value of 0.03 and the right
of 0.03 are less than or equal to the channel n
The overbank n values should be reevaluated.

95

The left overbank n value of 0.04 and the right
of 0.04 are less than or equal to the channel n
The overbank n values should be reevaluated.

9

The left overbank n value of 0.04 and the right
of 0.04 are less than or equal to the channel n
The overbank n values should be reevaluated.

8

Right overbank n value is less than 0.035

The n value for overbank is usually larger then
The n value should be reevaluated.

8

0.035.

0.035.

overbank n value
value of 0.043

0035 .

0.035.

overbank n value
value of 0.043

0.035.

0.035.

overbank n value
value of 0.043

overbank n value
value of 0.04

overbank n value
value of 0.04

0.035.

The left overbank n value of 0.036 and the right overbank n value
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RC

RC

RC
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RC
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05

05
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05

05

of 0.032 are less than or equal to the channel n value of
The overbank n values should be reevaluated.

7

Right overbank n value is less than 0.035

The n value for overbank is usually larger then 0.035.
The n value should be reevaluated.

7

The left overbank n value of 0.037 and the right overbank
of 0.032 are less than or equal to the channel n value of
The overbank n values should be reevaluated.

6

The left overbank n value of 0.037 and the right overbank
of 0.037 are less than or equal to the channel n value of
The overbank n values should be reevaluated.

5

Right overbank n value is less than 0.035

The n value for overbank is usually larger then 0.035.
The n value should be reevaluated.

5

The left overbank n value of 0.037 and the right overbank
of 0.032 are less than or equal to the channel n value of
The overbank n values should be reevaluated.

4.5

The left overbank n value of 0.042 and the right overbank
of 0.035 are less than or equal to the channel n value of
The overbank n values should be reevaluated.

4

The left overbank n value of 0.047 and the right overbank
of 0.037 are less than or equal to the channel n value of
The overbank n values should be reevaluated.

3

n

- 037

value

.042

value

.042

value

.042

value

.047

value

:052

The left overbank n value of 0.04 and the right overbank n value
of 0.038 are less than or equal to the channel n value of 0.048

The overbank n values should be reevaluated.

2

The left overbank n value of 0.037 and the right overbank n value
of 0.037 are less than or equal to the channel n value of 0.047

The overbank n values should be reevaluated.

TRANSITION LOSS COEFFICIENT CHECK

RSi3

3.5

NT RS 01 This is Section 2.
Channel n value of 0.03 is less than the channel n value of 0.048

RS:

NT RS 01

---END---

at Section 1.

3.95
This is Section 3

Channel n value oé 0.03 is less than the channel n value of 0.052

at Section 4.
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CHECK-RAS Program, XS Check
Cross Section Location and Alignment Review

Project File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert
\FINAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I10CWASHFINAL.prj
Plan File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert

NAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I1l0CWASHFINAL.pOl

letry File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert
\+ 1NAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I10CWASHFINAL.gOl
Flow File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert
\FINAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final) \I10CWASHFINAL.f02
Report File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert
\FINAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I1lO0CWASHFINAL.Xs

Selected profiles: PF 1
Date: 10/19/2002
Time: 3:50:42 PM
SECNO Len Lob Len Chl Len Rob TopWdthAct Q Total Flow Code
Beardsley Wash,I - 10 to Split
18 85 60 45 291.55 948
17 240 260 320 67.69 948
16:.9 Culvert #1-Up
1609 Culvert #1-Dn
16.5 250 400 450 64.61 9438 ]
16 0 0 0 676.04 9438 D
Beardsley Wash,S. Split-189 Ave
14.5 340 275 225 126.37 619.84 (&
14 480 480 480 429.86 619.84
13, 160 190 240 731.3 619.84 c
12 250 270 170 739.25 619.84 D,¢
11l 250 260 515 757 :19 619.84 D
10.5 250 260 235 578.98 619.84 D,C
10 0 0 0 645.4 619.84 B;C
Beardsley Wash,E Split to Rsvlt
22 650 620 600 314.37 328.16 (¢)
21 460 450 450 388.69 328.16
20 600 590 520 405.67 328.16 D, ¢
19.5 0 0 0 245.2 328.16
~rdsley Wash,Rsvlt St-Rsvlt C
3 140 130 120 558.95 948
25 Culvert #1-Up
9.5 Culvert #1-Dn
9 400 380 265 667.02 1508 E
8 500 500 460 698.36 1508 D
7 440 500 480 692.717 1508
6 430 480 510 797.28 1508
5 255 275 280 731.73 1508 D
4.5 255 275 280 1042.36 1508 D
4 120 60 60 722.49 1508 D,C
3.95 70 100 150 1274.99 1508
339 Culvert #1-Up
i 9 Culvert #1-Dn
3:5 260 340 215 992.26 1508 D
3 370 480 500 1586.79 1508 D
2 400 460 590 1088.55 1508 D,C
1 0 0 0 2908.67 1508 D
B=blocked obstruction XS sc 05
C=critial depth XS sc 03
D=divided flow XS sc 01
E=cross section extended XS sC 02
K=known water-surface XS SC 04

DISTANCE CHECK

RS: 9
XS DC 03 Discharge is different between the upstream side and downstream

C"‘*'L

Wash\1
Wash\1
Wash\1
Wash\1

Wash\1

Final
Final
Final
Final

Final

Culvert

Culvert

Culvert

Culvert

Culvert

Wash

Wash

Wash

Wash

Wash

STR ExwW co NQFLUEWCE



side of the structure
XS DC 02 Constant dicharge used for the Beardsley Wash,I - 10 to Split
XS DC 02 Constant dicharge used for the Beardsley Wash,S. Split-189 Ave

XS DC 02 Constant dicharge used for the Beardsley Wash,E Split to Rsvlt

L.-ATION CHECK

XS BC 02 The name of the stream is Beardsley Wash,I - 10 to Split
Normal S = .005 is specified as the upstream boundary
for profile PF 1

XS BC 02 The name of the stream is Beardsley Wash,Rsvlt St-Rsvlt C < \E W To EwrEe
Known WS = 1006.07 is specified as the downstream boundary e T - =5 FC(T\Vt
for profile PF 1 By TZoNGE AT TWE

RwCe cpwe L.
LATERAL WEIRS CHECK

---END---



CHECK-RAS Program: Structure Check

Project File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert Wash\l Final
\FINAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I10CWASHFINAL.pxrj
Plan File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert Wash\l Final
\FINAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I10CWASHFINAL.pOl
Geometry File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert Wash\l Final
TTNAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I10CWASHFINAL.gOl
" File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert Wash\l Final
AAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final) \I10CWASHFINAL.£02
Report File: P:\FCDMC\E152600\Floodplain Study\HEC-RAS Analysis\RAS\I-10 Culvert Wash\l Final
\FINAL I-10 CULVERT WASH - WITH FCDMC COMMENTS-afc(this is final)\I1O0CWASHFINAL.br
Selected profiles: PF 1
Date: 10/19/2002
Time: 4:24:45 PM
RS MaxLoChord MnTpRdA EGEL WSEL MinChEL Structure
Beardsley Wash,I - 10 to Split
18 1057.54 1057.38 1053.92
17 1057.43 1057 2 16853:61
16.8 1056.63 1060 0 1055:./187 1053.63 Culvert #1-Up
1649 1054.9 1058.3 0 1053.63 1051.9 Culvert #1-Dn
165 1054.24 105331 ¥ 1051.3
16 1049.84 1049.67 1047.86
Beardsley Wash,S. Split-189 Ave
14.5 104533 1044.76 1041.54
14 1042.48 1042.3 1039 .59
13 1039.95 1038.75 1036.59
12 1037.97 1037 .79 1035.14
11 1035.92 1035. 87 1033 .25
10x5 1034.21 1034.03 1031.67
10 1031.82 1031.64 1030.08
Beardsley Wash,E Split to Rsvlt
22 1045.33 1045.17 1044
21 1039.66 1039.6 1038.79
20 1035.32 1035.19 1034.76
19.5 1030.29 1030.28 102676
Beardsley Wash,Rsvlt St-Rsvlt C
9.8 1030.27 103¢.25 1024.6
D) 1028.6 1028,95 0 1028.6 1024.6 Culvert #1-Up
i 1027 .44 1028.95 0 1027.44 1023.44 Culvert #1-Dn
1028.29 1028.05 1023.26
8 1026.15 1025.92 1023,03
7 1023.05 1022.94 1019.47
6 1620,:52 1020.35 1016.81
5 1016.93 1016.79 1014.49
4.5 1015.52 1015.47 1013.53
4 1013.28 1613 .02 1012.5%
3 .95 1012.55 10925 1008.38
3.9 1012.38 1011.57 0 1011.94 1008.38 Culvert #1-Up
29 1012 .26 1011.1 0 1011.34 1008.26 Culvert #1-Dn
3.5 1011.52 101134 1008.26
3 1010.6 1010.56 1009.21
2 1008 1007.81 1006.44
1 1006.07 1006.07 1004.47
RIVER/REACH: Beardsley Wash, I - 10 to Split
RIVER STATION: 16.9
TYPE OF STRUCTURE: Culvert
Description: Culvert at I-10 consisting of 5 - 10x3 concrete b
Distance from Upstream XS: 25
Deck/Roadway Width: 200
Weir Coefficient: 3
Maximum allowable submergence for weir flow: 0.95
Elevation at which weir flow begins: 0
Weir crest shape: Broad Crested
Sec River Length WSEL Surch. EGEL TopWidth
Station Channel Actual
- 18 60.00 1057.38 1057.54 291.55
3 17 260.00 1057.2 1057.43 67.69
16.9 220.00 1055.87 0 0 Culvert #1-Up
16,9 30.00 1053.63 0 0 Culvert #1-Dn
2 16...5 400.00 1053.31 1054.24 66

Culvert

Culvert

Culvert

Culvert

Culvert

Wash

Wash

Wash

Wash

Wash



Ineffective Flow, Section 3 Ineffective Flow, Section 2

Sta L Sta R Elev Sta L Sta R Elev
1 9902 9940 1059.83 9400 9972 1056.94
2 10007.69 10425 1059.8 10038 11000 1056.91
Opening Type StagStaL StagStaR EncStaL EncStaR LIfStas RIfStas
Culvert Group 9940 10007.69
U
9972 10038 D
CULVERT:
Culvert Name: Culvert #1
Shape: Box Rise: 3 Span: 10 Barrels: 5
FHWA Chart #: # 8 - flared wingwalls
FHWA Scale #: # 1 - Wingwall flared 30 to 75 deg.
Solution Crit:Highest U.S. EG
UpstrmDist: 10 Length: 220 n-Value: 0.014
EntLossCoef: 0.4 ExtLossCoef: 1 CulvInvElU 1053.63 CulvInvELD 1051
LCntStaU: 9948.3 RCntStaU: 9989 .3 LCntStaD 9980 RCntStaD 10030
Culvert Depth Blocked: 0
Culv Area: 150 CulvQ 948 MinTopRd: 1060.01
LAbutSt RAbutSt LMnTpRd RMnTpRd  MnTpRd MxLoCd
Culvert #1 9943..3 10004.3 1060 1060 1060 1056.63 U
9975 10035 1058.3 1058.3 1058.3 1054.9 D
Name Q Total. Q Struc Q Weir Selected Method Flow Type
rert #1 948 0 Highest U.S. EG Low Flow
GEOMETRIC CHECK
TYPE OF FLOW CHECK
RS: 16.9 This is Culvert #1
CV LF 01 Type of flow is low flow because,
1. EGEL 3 of 1057.43 is less than or equal to MinTopRd of 1060.01.
2. CulviWsSIn of 1055.87 is less than MxLoCdU of 1056.63.
3. CulvWSout of 1053.63 is less than MxLoCdD of 1054.90.
4. Q/AD"0.5 of 3.65 is less than 4.0.
DISTANCE CHECK
CULVERT COEFFICIENT CHECK
CULVERT CRITERIA CHECK
INEFFECTIVE FLOW CHECK
RIVER/REACH: Beardsley Wash, Rsvlt St-Rsvlt C
RIVER STATION: 9.5
TYPE OF STRUCTURE: Culvert
sription: Concrete Pipe Culvert at Roosevelt Road (2 -
tance from Upstream XS: 10
veck/Roadway Width: 35
Weir Coefficient: 3
Maximum allowable submergence for weir flow: 0.95
Elevation at which weir flow begins: 0

Weir crest shape: Broad Crested

9
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Sec River Length WSEL Surch. EGEL TopWidth

Station Channel Actual
3 9.8 130.00 1030.25 1030.27 558.95
9.5 50.00 1028.6 0 0 Culvert #1-Up
9.5 70.00 1027.44 0 0 Culvert #1-Dn
9 380.00 1028.05 1028.29 667.02
8 500.00 1025.92 1026.15 698.36
Ineffective Flow, Section 3 Ineffective Flow, Section 2
Sta L Sta R Elev Sta L Sta R Elev
Opening Type StagStalL StagStaR EncStal EncStaR LIfStas RIfStasS
Culvert Group 0 0 U
0 0 D
CULVERT:
Culvert Name: Culvert #1
Shape: Circular Rise: 4 Span: 0 Barrels: 2
FHWA Chart #: # 1 - Concrete Pipe Culvert
FHWA Scale #: # 1 - Square edge entrance with headwall
Solution Crit:Highest U.S. EG
UpstrmDist: 10 Length: 50 n-Value: 0.014
EntLossCoef: 0.5 ExtLossCoef: 1 CulvInvElU 1024.6 CulvInvElD 1023.44
LCntStaU: 10004 RCntStaU: 10009 LCntStaD 9985 RCntStaD 9990
Culvert Depth Blocked: 0
Culv Area: 25.13 CulvQ 225.23 MinTopRd: 1028.96

LAbutSt RAbutSt LMnTpRd RMnTpRd MnTpRd MxLoCd

ert #1 10002 10011 1028.95 1028.98 1028.95 1028.6 9]
9983 9992 1029.08 1028.95 1028.95 1027.44 D
Name Q Total. Q Struc Q Weir Selected Method Flow Type
Culvert #1 225.23 72277 Highest U.S. EG Pressure and Weir Flow

RS: 9.5 This is Culvert #1

CV PW 01 Type of flow is pressure and weir flow because,
1. EGEL 3 of 1030.27 is greater than MinTopRd of 1028.96.
2. CulvWSIn of 1028.60 is greater than or equal to MxLoCdU of 1028.60.
3. CulvWSOut of 1027.44 is greater than or equal to MxLoCdD of 1027.44.

DISTANCE CHECK

RIVER/REACH: Beardsley Wash, Rsvlt St-Rsvlt C

RIVER STATION: 3./9

TYPE OF STRUCTURE: Culvert

Description: CMP Culvert at Van Buren Road (2 - 4-ft dia)
Distance from Upstream XS: 20

Deck/Roadway Width: 72



Weir Coefficient:

Maximum allowable submergence for weir flow:

Elevation at which weir flow begins:
Weir crest shape:

3

0:95%

0

Broad Crested

~ River Length WSEL Surch. TopWidth

Station Channel Actual

4 4 60.00 1013.02 1013.28 722.49

3 3.95 100.00 1012.5 1012.55 1274.99
3:9 80.00 1011.94 0 0 Culvert #1-Up
3.9 10.00 1011.34 0 0 Culvert #1-Dn

2 3.5 340.00 1011.34 1011.52 992.26

1 3 480.00 1010.56 1010.6 1586.79

Ineffective Flow, Section 3 Ineffective Flow, Section 2
Sta L Sta R Elev Sta L Sta R Elev

StagStaR EncStal EncStaR LIfStas RIfStas

Opening Type StagStaL
Culvert Group 0 0 U

0 0 D
CULVERT:
Culvert Name: Culvert #1
Shape: Circular Rise: 4 Span: 0 Barrels:
FHWA Chart #: # 2 - Corrugated Metal Pipe C
FHWA Scale #: # 1 - Headwall
Solution Crit:Highest U.S. EG
UpstrmDist: 10 Length: 80 n-Value: 0.024
EntLossCoef: 0:5 ExtLossCoef: 1 CulvInvElU 1008.38 CulvInvElD
LCntStaU: 9998.4 RCntStaU: 10003.9 LCntStaD 9995.22 RCntStaD

Culvert Depth Blocked: 0

LAbutSt RAbutSt LMnTpRd RMNTpRA MnTpRd MxLoCd

Culvert #1 9996.4 10005.9 101157 1012.55 1011..57% 1012.38 U
9993.22 10003.22 1011.1 1012.55 103311 1012.26 D

Name Q Total. Q Struc Q Weir Selected Method

RS: 3.9 This is Culvert #1

CV LW 01 Type of flow is low and weir flow because,
1. EGEL 3 of 1012.55 is greater than MinTopRd of 1011.53.
2. CulvWSIn of 1011.94 is less than MxLoCdU of 1012.38.
3. CulvWSOut of 1011.34 is less than MxLoCdD of 1012.26.
4. Q/AD"0.5 of 2.42 is less than 4.0.

DISTANCE CHECK

2
1008.26
10001.22
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Loop 303/ White Tanks ADMP
I-10 Culvert Wash

by Mike Duncan  3-12-02

From HEC-1 model received by FCD on 1-22-02

for storage routing: SR293A

AREA (sg.mi.) Maximum Stage Elev.
0 1006.14
10 1006.09
50 1006.04
100 1006.02
200 1006

Darinage area for SR293A is 26.05
Interpolated Max. Stage = 1006.09 - 0.05 * (26.05-10)/(50-10) = 1006.069

Use 1006.07 feet
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Excerpt from HEC-1

fedede Kk hkk dkdh kdhdh hdk khk khkh hkk kkk kkhkdh kkk kkd ddk hhkk kkk khk hkdh kkk khkk kddk fhhh kkk kkk hdhd hdk khkdh fhk kkk kkhdk khkk dkdk dkik

Fekkkkkhhdhhhhhk
* *
8688 KK i SR293A *
* *
Fodededodededodedekok dodeok
8689 Ko OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

STORAGE ROUTE BEHIND ROOSEVELT CANAL AT CP293A

HYDROGRAPH ROUTING DATA

8691 RS STORAGE ROUTING

NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT

8692 sv STORAGE .0 3.5 8.2 18.7 34.4 48.4
8693 sQ DISCHARGE 0. 0. 0. 0. 891. 2563
8694 SE ELEVATION 1002.50 1004.00 1004.60 1005.30 1006.00 1006.50

kkhk

Thkkhkkkhhhhhhdhhhhhhhhhhhhhhhhdhihdhhhhhhhhhhhhdhhhhhhhdhhddhhkthkhhhhhhhdhhhhhhhhhhhhhhohhhhhhhhdhhhhhhhhdhohhhdhdhhhdhhhhhhhhkdhehhhhdhdhkdhdedkdehdis

HYDROGRAPH AT SR 93AN.._;_,.,,/»\

TRANSPOSITION AREA -0 sqaM
fhhkkkhhhhkkhhhhhhhhhhhhhhhhdhdhhhhhhrhhhhhhhhhhhhhhhhhhhhhhkhhhkdhhhhhhhhhhhhkhhhhhhhhhhhhdhhhkhhhhdhhhdhdhhhhhhdhdhdhhhhhhhiwhhdhhdddhddddhddd
* *

DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE  STAGE
* %*
1 0000 1. 0. .0 1002.5 * 1 0820 101 0. 0 1002.58 * 1 1640 201 584. 29.0 1005.8
1 0005 2 0. .0 1002.5 * 1 0825 102 0. .0 1002.5 * 1 1645 202 554. 28.4 1005.7
1 0010 3 0. .0 1002.5 * 1 0830 103 0. .0 1002.5 * 1 1650 203 524. 27.9 1005.7
i 0015 4 0. .0 1002.5 * 1 0835 104 0. .0 1002.5 * 1 1655 204 496. 27.4 1005.7
1 0020 5 0. .0 1002.5 * 1 0840 105 0. .0 1002.5 * 1 1700 205 468. 26.9 1005.7
1. 0025 6 0. .0 1002.5 * 1 0845 106 0. .0 1002.5 * 1 1705 206 441, 26.4 1005.6
1. 0030 7 0. .0 1002.5 * 1 0850 107 0. .0 1002.5 * 1 1710 207 416. 26.0 1005.6
1 0035 8 0. 0 1002.5 * 1 0855 108 0. 0 1002.5 % 1 1715 208 391. 25.6 1005.6
1 0040 9 Q. .0 1002.5 * 1 0900 109 0. .0 1002.5 * 1 1720 209 368. 25.2 1005.6
1 0045 10 0 .0 1002.5 * 1 0905 110 0. .0 1002.5 * 1 1725 210 346. 24.8 1005.6
1 0050 11 0. .0 1002.5 * 1 0910 111 0. .0 1002.5 * 1 1730 211 325. 24.4 1005.6
i’ 0055 12 0. .0 1002.5 * 1 0915 112 0. .0 1002.5 * 1 1735 212 306. 24.1 1005.5
1 0100 13 0. .0 1002.5 * 1 0920 113 0. .0 1002.5 * 1 1740 213 289. 23.8 1005.5
- 0105 14 0 .0 1002.5 * 1 0925 114 0. .0 1002.5 * 1 1745 214 273 23.5 1005.5
1 0110 15 0. .0 1002.5 * 1 0930 115 0. .0 1002.5 * 1 1750 215 259. 23.2 1005.5
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0115
0120
0125
0130
0135
0140
0145
0150
0155
0200
0205
0210
0215
0220
0225
0230
0235
0240
0245
0250
0255
0300
0305
0310
0315
0320
0325
0330
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0340
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0605 74

1 0. .0 1002.5 * 1 1425 174 1305. 37.9 1006.1 * 1 2245 274 36. 19.3 1005.3
1 0610 75 0. .0 1002.5 * 1 1430 175 1273. 37.6 1006.1 * 1 2250 275 36. 19.3 1005.3
1 0615 76 0. .0 1002.5 * 1 1435 176 1235. 37.3 1006.1 * 1. 2255 276 35. 19.3 1005.3
1 0620 77 0. .0 1002.5 * 1 1440 177 1192. 36.9 1006.1 * 1 2300 277 34. 19.3 1005.3
1. 0625 78 0. .0 1002.5 * 1 1445 178 1147. 36.5 1006.1 * 1 2305 278 33\, 19.3 1005.3
i 0630 79 0. 00 1002.5 % 1 1450 179 1100. 36.1 1006.1 * 1 2310 279 33. 19.2 1005.3
1 0635 80 0. .0 1002.5 * 1 1455 180 1052. 35.7 1006.0 * 1 2315 280 32. 19.2 1005.3
1 0640 81 0. .0 1002.5 * 1 1500 181 1004. 35.3 1006.0 * 1 2320 281 31, 19.2 1005.3
1 0645 82 0. .0 1002.5 * 1 1505 182 959. 34.9 1006.0 * 1 2325 282 31, 19.2 1005.3
i 0650 83 0. 40 1002.5 * 1 1510 183 920. 34.6 1006.0 * 1 2330 283 30. 19.2 1005.3
1, 0655 84 0. .0 1002.5 * 1 1515 184 890. 34.4 1006.0 * 1 2335 284 30. 19.2 1005.3
1 0700 85 0. .0 1002.5 * 1 1520 185 876. 34.1 1006.0 * 1 2340 285 29. 19.2 1005.3
1 0705 86 0. .0 1002.5 * 1 1525 186 864. 33.9 1006.0 * 1 2345 286 28. 19.2 1005.3
1 0710 87 0. .0 1002.5 * 1 1530 187 855. 33.7 1006.0 * 1 2350 287 28. 19.2 1005.3
1 0715 88 0. .0 1002.5 * 1 1535 188 848. 33.6 1006.0 * 1 2355 288 28. 19.2 1005.3
1R 0720 89 0. A0 1002.5 % 1 1540 189 844. 33.5 1006.0 * 2 0000 289 27. 19.1 1005.3
1 0725 90 0. 0 1002.5 * 1 1545 190 839. 33.4 1006.0 * 2 0005 290 27 19.1 1005.3
1 0730 91 0. .0 1002.5 * 1 1550 191 832. 33.3 1006.0 * 2 0010 291 26. 19.1 1005.3
1l 0735 92 0. .0 1002.5 * 1 1555 192 821. 33.1 1005.9 * 2 0015 292 26. 19.1 1005.3
1 0740 93 0. .0 1002.5 * 1 1600 193 806. 32.9 1005.9 * 2 0020 293 25. 19.1 1005.3
1 0745 94 0 L0 1002.5 * 1 1605 194 786. 32.5 1005.9 * 2 0025 294 25. 19.1 1005.3
1 0750 95 0. .0 1002.5 * 1 1610 195 763. 32.1 1005.9 * 2 0030 295 24. 19.1 1005.3
1 0755 96 0. .0 1002.5 * 1 1615 196 737 31.7 1005.9 * 2 0035 296 24. 19.1 1005.3
il 0800 97 0. .0 1002.5 * 1 1620 197 708. 31.1 1005.9 * 2 0040 297 23 19.1 1005.3
1 0805 98 0. .0 1002.5 * 1 1625 198 678. 30.6 1005.8 * 2 0045 298 23. 19.1 1005.3
1 0810 99 0. 40 1002.5 * 1 1630 199 646. 30.1 1005.8 * 2 0050 299 22. 19.1 1005.3
1 0815 100 0. .0 1002.5 * 1 1635 200 615. 29.5 1005.8 : 2 0055 300 22. 19.0 1005.3
¥*
TxVhhhhhhkhhhhhhhhhhhthhhbhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhdhhhdhhhhhdhdhhhdhhhhhhkddddeddodedsdodododededodedodedododededodedododcdededededede dedodododededodedede 3 dedededede do dcdedede dede do de
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFs) (HR)
(CFS)
+ 1346. 14.17 639. 170. 164. 164.
(INCHES) .228 .243 .243 .243
(AC-FT) 3175 338. 338. 338.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ (AC-FT) (HR)
38. 14.17 29. 12 1.2 12
,._._—‘/4;
EAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24 .92-HR
+  (FEET) (HR)
\ 1006.14 14.17 1005.77 1004.04 1003.99 1003.99
CUMULATIVE AREA = 26.05 SQ MI

e e Je % e e de de I ke de de e e de de de de de e de e de de de e de de de e de de e dede e e de e de e de e dedo de de de e de de e de de de e e e e e e de e dede e e e de e de e de e de e de e de e de e e vde e e de e e e e e e e e e de de e de e e e e de e de e e de e de e de e de e e de dedede de dede dede de de e de

HYDROGRAPH AT  SR293A
TRANSPOSITION AREA 410.07sQ MI |

*ﬁﬁ****k*********************************************************************************************************************#*****
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DA MON HRMN ORD OUTFLOW STORAGE
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0440 57

1 0. .0 .5 % 1 1300 157 0 4.2 1004.1 * 1 2120 257 46. 19.5 1005.3
1 0445 58 0. 0 1002.5 * 1 1305 158 0. 4.4 1004.1 * 1 2125 258 45. 19.5 1005.3
1 0450 59 0. .0 1002.5 * 1 1310 159 0. 4.9 1004.2 * 1 2130 259 45. 19.5 1005.3
1 0455 60 0. .0 1002.5 * 1 1315 160 0 6.6 1004.4 * 1 2135 260 44, 19.4 1005.3
1 0500 61 0. <0 1002.5 * 1 1320 161 0. 10.2 1004.7 * 1 2140 261 44, 19.4 1005.3
1 0505 62 0. .0 1002.5 * 1 1325 162 0. 15.7 4005.1 * 1 2145 262 43. 19.4 1005.3
1 0510 63 0 .0 1002.5 * 1 1330 163 181. 21.9 1005.4 * 1 2150 263 42. 19.4 1005.3
1 0515 64 0. .0 1002.5 * 1 1335 164 473. 27.0 1005.7 * 1 2155 264 42. 19.4 1005.3
1 0520 65 0. .0 1002.5 * 1 1340 165 686. 30.7 1005.8 * 1 2200 265 41. 19.4 1005.3
1 0525 66 0. .0 1002.5 * 1 1345 166 837. 33.4 1006.0 * 1 2205 266 40. 19.4 1005.3
1 0530 67 0. .0 1002.5 * 1 1350 167 987. 35.2 1006.0 * 1 2210 267 40. 19.4 1005.3
1 0535 68 0. -0 1002.5 * 1 1355 168 1099. 36.1 1006.1 * 1 2215 268 39, 19.4 1005.3
1 0540 69 0. .0 1002.5 * 1 1400 169 1151. 36.6 1006.1 * 1 2220 269 38. 19.3 1005.3
i 0545 70 0. .00 1002.5 ¥ 1 1405 170 1178. 36.8 1006.1 * 1 2225 270 38. 19.3 1005.3
1 0550 71 0. .0 1002.5 * 1 1410 171 1191, 36.9 1006.1 * 1 2230 271 37. 19.3 1005.3
1 0555 72 0. 0 1002.5 * 1 1415 172 1195. 36.9 1006.1 * 1 2235 272 36. 19.3 1005.3
1 0600 73 0. L0 1002.5 * 1 1420 173 1190. 36.9 1006.1 * 1 2240 273 36. 19.3 1005.3
1 0605 74 0. .0 1002.5 * 1 1425 174 1176. 36.8 1006.1 * 1 2245 274 35. 19.3 1005.3
1 0610 75 0. -0 1002.5 * 1 1430 175 1154. 36.6 1006.1 * 1 2250 275 34. 19.3 1005.3
i3 0615 76 0. .0 1002.5 * 1 1435 176 1127 36.4 1006.1 * 1 2255 276 34. 19.3 1005.3
1 0620 77 0. .0 1002.5 * 1 1440 177 1094. 36.1 1006.1 * 1 2300 277 33. 19.3 1005-3
1 0625 78 0. .0 1002.5 * 1 1445 178 1058. 35.8 1006.0 * 1 2305 278 32 19.2 1005.3
1 0630 79 0. .0 1002.5 * 1 1450 179 1017. 35.4 1006.0 * 1 2310 279 32. 19.2 1005.3
al 0635 80 0. .0 1002.5 * 1 1455 180 974. 35.1 1006.0 * 1 2315 280 31. 19.2 1005.3
1 0640 81 0. .0 1002.5 * 1 1500 181 931. 34.7 1006.0 * 1 2320 281 31, 19.2 1005.3
1 0645 82 0. .0 1002.5 * 1 1505 182 890. 34.4 1006.0 * 1 2325 282 30. 19.2 1005.3
1 0650 83 0. .0 1002.5 * 1 1510 183 867. 34.0 1006.0 * 1 2330 283 30. 19.2 1005.3
i 0655 84 0. 0 1002.5 * 1 1515 184 841. 33.5 1006.0 * 1 2335 284 29. 19.2 1005.3
il 0700 85 0. 0 1002.5 * 1 1520 185 814. 33.0 1005.9 * 1 2340 285 29. 19.2 1005.3
1 0705 86 0. .0 1002.5 * 1 1525 186 790. 32.6 1005.9 * 1 2345 286 28. 19.2 1005.3
i & 0710 87 0. -0 3002.5 * 1 1530 187 769. 32.2° 1005.9 * 1 2350 287 28. 19.2 1005.3
1 0715 88 0. .0 1002.5 * 1 1535 188 752. 31.9 1005.9 = 1 2355 288 27« 19.1 1005.3
1 0720 89 0. .0 1002.5 * 1 1540 189 739 31.7 1005.9 * 2 0000 289 27. 19.1 1005.3
1 0725 90 0. 0 1002,5 * 1 1545 190 727 . 31.5 1005.9 * 2 0005 290 26. 19.1 1005.3
1 0730 91 0. 0 1002.5 * 1 1550 191 717 313 1005:9 = 2 0010 291 26. 19.1 1005.3
iL 0735 92 0. .0 1002.5 * 1 1555 192 706. 31.1 1005.9 * 2 0015 292 25, 19.1 1005.3
1 0740 93 0. 0 1002.5 * 1 1600 193 694. 30.9 1005.8 * 2 0020 293 25 19.1 1005.3
il 0745 94 0. .0 1002.5 * 1 1605 194 679. 30.6 1005.8 * 2 0025 294 24. 19.1 1005.3
i 0750 95 0. .0 1002.5 * 1 1610 195 661. 30.3 1005.8 * 2 0030 295 24, 19.1 1005.3
1 0755 96 0. -0 1002.5 * 1 1615 196 641. 30.0 1005.8 * 2 0035 296 23 19.1 1005.3
1 0800 97 0. .0 1002.5 * 1 1620 197 619. 29.6 1005.8 * 2 0040 297 23 19.1 1005.3
1 0805 98 0. .0 1002.5 * 1 1625 198 596. 29.2 1005.8 * 2 0045 298 22 19.1 1005.3
i1 0810 99 0. 0 1002.5 * 1 1630 199 573 28.8 1005.8 * 2 0050 299 22. 19.1 1005.3
1 0815 100 0. 0 1002.5 * 1 1635 200 550. 28.4 1005.7 * 2 0055 300 21 19.0 1005.3
* ¥*

*******'k'k****'k**'k**'k****#******‘k***i‘:*************ic'k'kﬁk*‘k********'k**!\'************1‘:**1{****'k********1\'**1‘(********1{*****1{***************

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFS) (HR)
(CFs)
+ 1195. 14.25 568. 152 146. 146.
(INCHES) .203 .217 217 .217
(AC-FT) 281. 301. 301. 301.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE

6-HR 24-HR 72-HR 24.92-HR
+ (AC-FT) (HR)



37. - 14.25 28. 12. 11 11.

L TR

| PEAK STAGE | TIME MAXIMUM AVERAGE STAGE

! i 6-HR 24-HR 72-HR 24.92-HR
#+  (FEET) |  (HR)

| 1006.09 14.25 1005.72 1004.03 1003.97 1003.97
o CUMULATIVE AREA = 26.05 SQ MI

**'k'k*ks’(******************************************'k'k'k'k***'k'k*'ki'r'k*lr'tn‘r'k*'k’k*'k*'k***************'k****f(*****lr*'k'z’r'kfr'k"k*1‘:*fra’r**f(i’(*f{fr*a’rf;'}r*f;fn'r'lr*k*'kir*

HYDROGRAPH AT  SR293A .. .
TRANSPOSITION AREA 150.0 sqQ MI |
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% i
DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE  STAGE
%* *
1 0000 1 0. .0 1002.5 * 1 0820 101 0. .0 1002.5 * 1 1640 201 469. 26.9 1005.7
1 0005 2 0 .0 1002.5 * 1 0825 102 0. .0 1002.5 * 1 1645 202 450. 26.6 1005.7
1 0010 3 0. .0 1002.5 * 1 0830 103 0. .0 1002.5 * 1 1650 203 431. 26.3 1005.6
1 0015 4 0. .0 1002.5 * 1 0835 104 0. .0 1002.5 * 1 1655 204 412. 25.9 1005.6
1 0020 5 0. .0 1002.5 * 1 0840 105 0. .0 1002.5 * 1 1700 205 394. 25.6 1005.6
1 0025 6 0. .0 1002.5 * 1 0845 106 0. .0 1002.5 * 1 1705 206 375. 25.3 1005.6
1 0030 7 0. .0 1002.5 * 1 0850 107 0. .0 1002.5 * 1 1710 207 356. 24.9 1005.6
1 0035 8 0. .0 1002.5 * 1 0855 108 0. .0 1002.5 * 1 1715 208 337, 24.6 1005.6
1 0040 9 0. .0 1002.5 * 1 0900 109 0. .0 1002.5 * 1 1720 209 3195 24.3 1005.6
1 0045 10 0. .0 1002.5 * 1 0905 110 0. .0 1002.5 * 1 1725 210 302. 24.0 1005.5
1 0050 11 0. <0 1002.,5 ¥ 1 0910 111 0. .0 1002.5 * 1 1730 211 287. 23.7 1005.5
1 0055 12 0. .0 1002.5 * 1 0915 112 0. .0 1002.5 * 1 1735 212 273. 23.5 1005.5
1 0100 13 0 .0 1002.5 * 1 0920 113 0. .0 1002.5 * 1 1740 213 260. 23.3 1005.5
1 0105 14 0. .0 1002.5 * 1 0925 114 0. .0 1002.5 * 1 1745 214 247. 23.0 1005.5
1 0110 15 0. .0 1002.5 * 1 0930 115 0. .0 1002.5 * 1 1750 215 235. 22.8 1005.5
1 0115 16 0. .0 1002.5 * 1 0935 116 0. .0 1002.5 * 1 1755 216 224, 22.6 1005.5
1 0120 17 0. .0 1002.5 * 1 0940 117 0. .0 1002.5 * 1 1800 217 213. 22.4 1005.5
1 0125 18 0. .0 1002.5 * 1 0945 118 0. .0 1002.5 * 1 1805 218 202. 22,2 1005.5
1 0130 19 0. .0 1002.5 * 1 0950 119 Q. .0 1002.5 * 1 1810 219 192. 22.1 1005.5
1 0135 20 0. .0 1002.5 * 1 0955 120 0. .0 1002.5 * 1 1815 220 183. 21.9 1005.4
1 0140 21 0. .0 1002.5 * 1 1000 121 0. .0 1002.5 * 1 1820 221 176. 21.8 1005.4
1 0145 22 0. .0 1002.5 * 1 1005 122 0. .0 1002.5 * 1 1825 222 168. 21.6 1005.4
1 0150 23 0. .0 1002.5 * 1 1010 123 0. .0 1002.5 * 1 1830 223 161. 21.5 1005.4
1 0155 24 0. 40 2002.5 * 1L 1015 124 0. .0 1002.5 * 1 1835 224 154. 21.4 1005.4
i 1 0200 25 0. .0 1002.5 * 1 1020 125 0. .0 1002.5 * 1 1840 225 147. 21.3 1005.4
i 0205 26 0. .0 1002.5 * 1 1025 126 0. .0 1002.5 * 1 1845 226 140. 21.1 1005.4
1 0210 27 0. .0 1002.5 * 1 1030 127 0. .0 1002.5 * 1 1850 227 132. 21.0 1005.4
1 0215 28 0. .0 1002.5 * 1 1035 128 0. .0 1002.5 * 1 1855 228 126. 20.9 1005.4
1 0220 29 0. .0 1002.5 * 1 1040 129 0. .0 1002.5 * 1 1900 229 119, 20.8 1005.4
1 0225 30 0. .0 1002.5 * 1 1045 130 0. .0 1002.5 * 1 1905 230 113 20.7 1005.4
2l 0230 31 0. .0 1002.5 * 1 1050 131 0. .0 1002.5 * 1 1910 231 107. 20.6 1005.4
1. 0235 32 0. 0 2002.5 * ‘1 1055 132 0. .0 1002.5 * 1 1915 232 102. 20.5 1005.4
1 0240 33 0. .0 1002.5 * 1 1100 133 0. .0 1002.5 * 1 1920 233 98. 20.4 1005.4
1 0245 34 0. .0 1002.5 * 1 1105 134 0. .0 1002.5 * 1 1925 234 93« 20.3 1005.4
1 0250 35 0. .0 1002.5 * 1 1110 135 0. .0 1002.5 * 1 1930 235 89. 20.2 1005.4
1 0255 36 0. .0 1002.5 * 1 1115 136 0. .0 1002.5 * 1 1935 236 86. 20.2 1005.4
1 0300 37 0. 00 1002.5 * 1 1120 137 0. 00 1002.5 ¥ 1 1940 237 82. 20.1 1005.4
1 0305 38 0. .0 1002.5 * 1 1125 138 0. .0 1002.5 * 1 1945 238 78. 20.0 1005.4
1 0310 39 0. .0 1002.5 * 1 1130 139 0. .0 1002.5 * 1 1950 239 75 20.0 1005.4
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i 0805 98 0. -0 1002.5 * 1 1625 198 522. 27.9 1005.7 * 2 0045 298 22. 19.1 1005.3

j 0810 99 0. .0 1002.5 * 1 1630 199 505. 27.6 1005.7 * 2 0050 299 21. 19.0 1005.3
10 0815 100 0. .0 1002.5 = 1 1635 200 487. 27.3 1005.7 ®* 2 0055 300 251 19.0 1005.3
%* ¥*
khkhhhhhhhhdhhbhhhhhhhhhhdhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhthhhhhhhhihbhhhdhhhhhhhdhkhhdhdhhhhhthhdihdhdhdhhdddhhhdehdhhhfdhddhhdhddddehdddedhdhhdisk
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFs) (HR)
(CFS)
+ 1025. 14.33 492. 132. 127. 127,
(INCHES) .176 .189 .189 .189
(AC-FT) 244, 262. 262. 262.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24 .92-HR
+ (AC-FT) (HR)
35 14.33 27 11. i g [ 11.
" PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
! A 6-HR 24-HR 72-HR 24.92-HR
+ (FEET) . (HR)
\ 1006.04»mg 14.33 1005.68 1004.01 1003.95 1003.95
R CUMULATIVE AREA =  26.05 SQ MI

**********************************************************************************************************k***********ﬂ************

HYDROGRAPH AT \SR293A __ . —
TRANSPOSITION AREA | 100.0 SQ MI

********************************************************************i;*************************************************&*k*ﬁ*****#*

%* *
DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE
¥ %
1 0000 1 0. .0 1002.5 * 1 0820 101 0. .0 1002.5 * 1 1640 201 445. 26.5 1005.6
1 0005 2 0. .0 1002.5 * 1 0825 102 0. .0 1002.5 * 1 1645 202 428. 26.2 1005.6
1 0010 3 0. .0 1002.5 * 1 0830 103 0. .0 1002.5 * 1 1650 203 411. 25.9 1005.6
il 0015 4 0. 0 1002.5 * 1 0835 104 0. 40 1002.5* 1 1655 204 394. 25.6 1005.6
1 0020 5 0. -0 1002.5 * 1 0840 105 0. 0 1002.5 * 1 1700 205 376. 25.3 1005.6
1 0025 6 0. .0 1002.5 * 1 0845 106 0. .0 1002.5* 1 1705 206 358. 25.0 1005.6
1 0030 7 0. 0 1002.5 * 1 0850 107 0. .0 1002.5 * 1 1710 207 340. 24.7 1005.6
1 0035 8 0. .0 1002.5 * 1 0855 108 0. .0 1002.5 * 1 1715 208 323 24.4 1005.6
1 0040 9 0. .0 1002.5 * 1 0900 109 0. .0 1002.5 * 1 1720 209 306. 24.1 1005.5
1 0045 10 0. .0 1002.5 * 1 0905 110 0. .0 1002.5 * 1 1725 210 291, 23.8 1005.5
1 0050 11 0. .0 1002,5 * 1 0910 111 0. .0 1002.5 * 1 1730 211 278. 23.6 1005.5
1 0055 12 0. .0 1002.5 * 1 0915 112 0. .0 1002.5 * 1 1735 21.2 265. 23.3 1005.5
1 0100 13 0. <0 1002.5 = 1 0920 113 0. .0 1002.5 * 1 1740 213 253 23:1. 1005.5
1 0105 14 0. .0 1002.5 * 1 0925 114 0. .0 1002.5 * 1 1745 214 241. 22.9 1005.5
il 0110 15 0. .0 1002.5 * 1 0930 115 0. <0 1002.5 * 1 1750 215 229. 22.7 1005.5
1 0115 16 0. .0 1002.5 * 1 0935 116 0. .0 1002.5 * 1 1755 216 218. 22.5 1005.5
1 0120 17 0. .0 1002.5 * 1 0940 117 0. .0 1002.5 * 1 1800 217 207. 22.3 1005.5
1 0125 18 0. .0 1002.5 * 1 0945 118 0. .0 1002.5 * 1 1805 218 197 22.1 1005.5
1 0130 19 0. .0 1002.5 * 1 0950 119 0. .0 1002.5 * 1 1810 219 188. 22.0 1005.4
1 0135 20 0. .0 1002.5 * 1 0955 120 0. .0 1002.5 * 1 1815 220 180. 21.8 1005.4
1 0140 21 0. .0 1002.5 * 1 1000 121 0. .0 1002.5 * 1 1820 221 172. 21.7 1005.4
1 0145 22 0. 0 1002.5 * 1 1005 122 0. -0 1002.5 * 1 1825 222 165. 21.6 1005.4
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1 0640 81 0 .0 1002.5 * 1 1500 181 825. 33.2 1005.9 * 1 2320 281 28. 19.2 1005.3
1 0645 82 0 .0 1002.5 * 1 1505 182 795. 32.7 1005.9 * 1 2325 282 28. 19.2 1005.3
i 0650 83 0 .0 1002.5 * 1 1510 183 765. 321 1005.9' = 1 2330 283 28. 19.2 1005.3
il 0655 84 0 .0 1002.5 * 1 1515 184 735. 31.6 1005.9* 1 2335 284 27. 19.2 1005.3
1 0700 85 0 .0 1002.5 * 1 1520 185 707. 31.1 1005.9 * 1 2340 285 27. 19.1 1005.3
1 0705 86 0 A 1002.5 ¥ 1 1525 186 681. 30.7 1005.8 * 1 2345 286 27 19.1 1005.3
1 0710 87 0 .0 1002.5 * 1 1530 187 658. 30.3 1005.8 * 1 2350 287 26. 19.1 1005.3
1 0715 88 0 .0 1002.5 * 1 1535 188 637. 29,9 1005.8 * 1 2355 288 26. 19.1 1005.3
1 0720 89 0 .0 1002.5 * 1 1540 189 620. 29.6 1005.8 * 2 0000 289 26. 19.1 1005.3
1 0725 90 0 «0 1002.5 ¥ 1 1545 190 604. 29.3 1005.8 * 2 0005 290 25 19.1 1005.3
1 0730 91 0 .0 1002.5 * 1 1550 191 590. 29:1, 1005.8 ¥ 2 0010 291 25 19.1 1005.3
1 0735 92 0 -0 1002.5 * 1 1555 192 S5¢7s 28.8 1005.8 * 2 0015 292 25 19.1 1005.3
1 0740 93 0 20 1002.5 * 1 1600 193 564. 28.6 1005.7 * 2 0020 293 24, 19.1 1005.3
1 0745 94 0 .0 1002.5 * 1 1605 194 551. 28.4 1005.7 * 2 0025 294 24. 19.1 1005.3
1 0750 95 0 .0 1002.5 * 1 1610 195 538. 28.2 1005.7 = 2 0030 295 23. 19.1 1005.3
! 0755 96 0 .0 1002.5 * 1 1615 196 524. 27.9 1005.7 * 2 0035 296 23, 19.1 1005.3
i | 0800 97 0 200 1002.5 ¥ 1 1620 197 510. 27.7 1005.7 * 2 0040 297 22, 19.1 1005.3
1 0805 98 0 00 1002:5 = 1 1625 198 495. 27.4 1005.7 * 2 0045 298 22 19.1 1005.3
1 0810 99 0 .0 1002.5 * 1 1630 199 479. 27.1 1005.7 = 2 0050 299 21.: 19.0 1005.3
1 0815 100 0 .0 1002.5 * 1 1635 200 462. 26.8 1005.7 * 2 0055 300 20. 19.0 1005.3
kS ¥
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PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFs) (HR)
(CFS)
+ 954. 14.42 461. 124. 119. 119.
(INCHES) .165 .177 .177 A77
(AC-FT) 229. 246. 246. 246.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ (AC-FT) (HR)
35 14.42 27, 11 13 11.
E e 1
Z PEAK STAGE | TIME MAXIMUM AVERAGE STAGE
! : 6-HR 24-HR 72-HR 24.92-HR
+ (FEET) ' (HR)
: 1006.02 = 14.42 1005.66 1004.00 1003.94 1003.94
CUMULATIVE AREA = 26.05 sSQ MI
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HYDROGRAPH AT -SR293A
TRANSPOSITION AREA 200.0 sqQ MI

*******ﬁ**k****t*****************ﬁ***********************************;*************************************************************
¥* %

DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE : DA MON HRMN ORD OUTFLOW STORAGE STAGE
*

1 0000 1 0. 0 1002.5 * 1 0820 101 0 .0 1002.5 * 1 1640 201 424. 26.1 1005.6

1 0005 2 0. 0 1002.5 * 1 0825 102 0 L00 1002.5 % 1 1645 202 408. 25.9 1005.6

1 0010 3 0. 0 1002.5 * 1 0830 103 0 00 1002.5 * 1 1650 203 393. 25.6 1005.6

1 0015 4 0. 0 1002.5 * 1 0835 104 0 0 1002.5 % 1 1655 204 376. 25.3 1005.6

1 0020 5 0. 0 1002.5 * 1 0840 105 0 #0 1002.5 * 1 1700 205 359 25.0 1005.6



L e ol e e L Y e Sy e g e B e e e e e e e e e Y el it e N e e S ey S ey ey e e

0025
0030
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0040
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0100
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0110
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0125
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0135
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0150
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0205
0210
0215
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0235
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0245
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0310
0315
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0330
0335
0340
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0350
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0415
0420
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0515 64

1 0. .0 5 = 1 1335 164 0. 16.7 1005.2 = 1] 2155 264 33. 19.3 1005.3
1 0520 65 0 .0 1002.5 % 1 1340 165 171. 21.7 1005.4 * 1 2200 265 33. 19.2 1005.3
1 0525 66 0. .0 1002.5* 1 1345 166 393, 25.6 1005.6 * 1 2205 266 32 19.2 1005.3
1 0530 67 0. 0 1002.5 = 1 1350 167 548. 28.3 1005.7 = 1 2210 267 32. 19.2 1005.3
1 0535 68 0. .0 1002.5 * 1 1355 168 657. 30.2 1005.8 * 1 2215 268 BliEs 19.2 1005.3
1 0540 69 0. .0 1002.5 * 1 1400 169 733. 31.6 1005.9 * 1 2220 269 3t - 19.2 1005.3
1 0545 70 0. .0 1002.5 = 1 1405 170 788. 32.6 1005.9 * 1 2225 270 30. 19.2 1005.3
1 0550 71 0. .0 1002.5 * 1 1410 171 827. 33.2 1005.9 * 1 2230 271 30. 19.2 1005.3
1 0555 72 0. .0 1002.5 * 1 1415 172 854. 33.7 1006.0 * 1 2235 272 30. 19.2 1005.3
1 0600 73 0. .0 1002.5 * 1 1420 173 873. 34.1 1006.0 * 1 2240 273 29. 19.2 1005.3
1 0605 74 0. .0 1002.5 * 1 1425 174 884. 34.2 1006.0 * 1 2245 274 29 19.2 1005.3
1 0610 75 0. .0 1002.5 * 1 1430 175 887. 34.3 1006.0 * 1 2250 275 29. 19.2 1005.3
1 0615 76 0. .0 1002.5 * 1 1435 176 884. 34.2 1006.0 * 1 2255 276 29 19.2 1005.3
1 0620 77 0. 0 1002.5 ® 1 1440 177 875. 34.1 1006.0 * 1 2300 277 28. 19.2 1005.3
1 0625 78 0. .0 1002.5 * 1 1445 178 860. 33.8 1006.0 * 1 2305 278 28. 19.2 1005.3
1 0630 79 0. <0 1002.5 * 1 1450 179 839. 33.5 1006.0 * 1 2310 279 28. 19.2 1005.3
1 0635 80 0. <0 1002.5 * 1 1455 180 815. 33.0 1005.9 * 1 2315 280 28. 19.2 1005.3
1 0640 81 0. L 1002.5 * 1 1500 181 789. 32.6 1005.9 * 1 2320 281 28. 19.2 1005.3
1 0645 82 0. 0 1002.5 * 1 1505 182 760. 32.1 1005.9 * 1 2325 282 27 19.2 1005.3
1 0650 83 0. <0 1002.5* 1 1510 183 732. 31.6 1005.9 = 1 2330 283 27 19.1 1005.3
1 0655 84 0 .0 1002.5 * 1 1515 184 704. 31.1 1005.9 * 1 2335 284 27. 19.1 1005.3
1 0700 85 0. .0 1002.5 * 1 1520 185 676. 30.6 1005.8 * 1 2340 285 27. 19.1 1005.3
1 0705 86 0. .0 1002.5 * 1 1525 186 651. 30.1 1005.8 * 1 2345 286 26. 19.1 1005.3
1 0710 87 0. .0 1002.5 * 1 1530 187 628. 29.7 1005.8 * 1 2350 287 26. 19.1 1005.3
1 0715 88 0. -0 1002.5 * 1 1535 188 608. 29.4 1005.8 * 1 2355 288 26. 19.1 1005.3
ik 0720 89 0. .0 1002.5 * 1 1540 189 591. 29.1 1005.8 * 2 0000 289 25 19.1 1005.3
1 0725 90 0. .0 1002.5 * 1 1545 190 576. 28.8 1005.8 * 2 0005 290 25: 19.1 1005.3
1 0730 91 0 .0 1002.5 * 1 1550 191 563. 28.6 1005.7 * 2 0010 291 25. 19.1 1005.3
il 0735 92 0. 0 1002.5 * 1 1555 192 551 28.4 1005.7 * 2 0015 292 24. 19.1 1005.3
il 0740 93 0. .0 1002.5 * 1 1600 193 539 28.2 1005.7 * 2 0020 293 24. 19.1 1005.3
1 0745 94 0. .0 1002.5 * 1 1605 194 526. 27.9 1005.7 * 2 0025 294 23. 19.1 1005.3
1 0750 95 0. 0 1002.5 * 1 1610 195 514. 27.7 1005.7 = 2 0030 295 23. 19.1 1005.3
1§ 0755 96 0. .0 1002.5 * 1 1615 196 500. 27.5 1005.7 * 2 0035 296 22. 19.1 1005.3
1 0800 97 0. .0 1002.5 * 1 1620 197 486. 27.2 1005.7 * 2 0040 297 22. 19.1 1005.3
i % 0805 98 0. 0 1002.5 * 1 1625 198 471. 27.0 1005.7 * 2 0045 298 2 19.0 1005.3
1 0810 99 0. .0 1002.5 * 1 1630 199 455. 26.7 1005.7 * 2 0050 299 21. 19.0 1005.3
1 0815 100 0. -0 1002.5 * 1 1635 200 440. 26.4 1005.6 * 2 0055 300 20. 19.0 1005.3

%* %*
*********‘k***'k******’k**'k'A'**'k‘k'k******'k**\':‘k***********'k*ftf:s'rk'k**‘k*'k******************************'ﬁ'******’k*‘k*************3‘;**********5’:**

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFS) (HR)
(CFs)
+ 887. 14.50 434, 117. 113, 103
(INCHES) + 155 .167 .167 .167
(AC-FT) 215 232 232. 232.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR
+ (AC- FT) (HR)
B - 14.50 26. 11. 1. 11,
PEAK STAGE ;  TIME MAXIMUM AVERAGE STAGE
] 6-HR 24-HR 72-HR 24.92-HR
r (FEET) |  (HR)

1006.00 14.50 1005.64 1003.99 1003.93 1003.93

i

e



CUMULATIVE AREA = 26.05 sqQ MI

****************************************#*****************************************************************************ﬂ**********#*

INTERPOLATED HYDROGRAPH AT SR293A

********************#*********#********************************************************#****k****#kﬁ****ﬁﬂ*********ﬁ*******ﬁﬁk*****

* ¥ %
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW B DA MON HRMN ORD FLOW a DA MON HRMN ORD FLOW
* ¥ ¥
1 0000 1 0. * 1 0615 76 0. ¥ il 1230 151 0. i 1 1845 226 142.
1 0005 2 0. » 1 0620 77 0. ol 1 1235 152 0. 3 1 1850 227 135,
1 0010 3 0. * 1 0625 78 0. u 1 1240 153 0. * g 1855 228 128.
1 0015 4 0. = 1 0630 79 0. % 1 1245 154 0. ® 1 1900 229 121.
il 0020 5 0. . 1 0635 80 0. ® 1 1250 155 0. * il 1905 230 115.
1 0025 6 Qs * 1 0640 81 0. * 1 1255 156 0. i 1 1910 231 109.
1 0030 7 0. ® 1 0645 82 0. % 1 1300 157 0. ¥ 1 1915 232 104.
1 0035 8 0. K [: 0650 83 0. i 1 1305 158 0. & 1 1920 233 99.
1 0040 9 0. i 1 0655 84 0. ¥ 1 1310 159 0. = i 1925 234 95.
1 0045 10 0. i 1 0700 85 0. > Al 1315 160 0. * 1 1930 235 91.
1 0050 11 0. * 1 0705 86 0. * 1 1320 161 0. e 1 1935 236 87.
1. 0055 12 0. G 1 0710 87 0. * X 1325 162 0., 5 1 1940 237 83.
i 0100 13 0. % 1 0715 88 0. i 1 1330 163 73. * il 1945 238 79
i 0105 14 0. * il 0720 89 0. i 1 1335 164 295. * 1 1950 239 76.
1 0110 15 0. i 1 0725 90 O« * el 1340 165 533. * il 1955 240 72,
1 0115 16 0. # 1 0730 91 0. L 1 1345 166 703. i 1 2000 241 69.
1 0120 17 0. * 1 0735 92 0. * i 1350 167 839. i 1 2005 242 66.
1 0125 18 0. * il 0740 93 0. & 1 - 1355 168 938. * 1 2010 243 64.
1 0130 19 0. * il 0745 94 0. ¥ 1 1400 169 996. # 1 2015 244 61.
1 0135 20 0. w 1 0750 95 0. = 1 1405 170 1053. ® 1 2020 245 59.
i 0140 21 0. * 1 0755 96 0. e 1 1410 171 1080. * 1 2025 246 57
1 0145 22 0. ¥ 1 0800 97 0. * sl 1415 172 1091. i 1 2030 247 55.
1 0150 23 0. ¥ 1 0805 98 0. & i 1420 173 1092, * 1 2035 248 535
1 0155 24 0. * ik 0810 99 0. * ik 1425 174 1084. ¥ 1 2040 249 51
ik 0200 25 0. e 1 0815 100 0. % 1 1430 175 1069. * ik 2045 250 50.
1 0205 26 0. ¥ il 0820 101 0. i it 1435 176 1047. = 1 2050 251 49,
1 0210 27 0 * 1 0825 102 0. * 1. 1440 177 1020. ¥ 1 2055 252 48.
1 0215 28 0. i 1 0830 103 0. ¥ 1 1445 178 988. ¥ 1 2100 253 47.
il 0220 29 0. L 1 0835 104 0. % bl 1450 179 954. % 1 2105 254 46.
1 0225 30 0. * 1 0840 105 0. * il 1455 180 920. i 1 2110 2585 45.
1. 0230 31 0. & it 0845 106 0. * Bl 1500 181 889. * 1 2115 256 44.
1 0235 32 0. ® 1 0850 107 0. a 1 1505 182 855. * 1 2120 257 44.
1 0240 33 0. b il 0855 108 0. o 1 1510 183 828. i ol 2125 258 43.
1 0245 34 0. o 1 0900 109 0. = 1 1515 184 799. * 1 2130 259 42.
iy 0250 35 0. ¥ 1 0905 110 0. # 1 1520 185 771, & 1 2135 260 42.
1 0255 36 0. * 1 0910 111 0. * 1 1525 186 745. i 1 2140 261 41.
1 0300 37 0. % e 0915 112 0. * il 1530 187 723. * 1 2145 262 40.
L 0305 38 0. * il 0920 113 0. & 1 1535 188 704. * 1 2150 263 40.
1 0310 39 0. * 1 0925 114 0. i 1 1540 189 688. i il 2155 264 39.
1 0315 40 0. 5 1 0930 115 0. % 1 1545 190 674. * 1 2200 265 38,
1 0320 41 0. = 1 0935 116 0. ¥ i 1550 191 662. * 1 2205 266 38.
1 0325 42 0 i 1 0940 117 0. % 1 1555 192 649. & 1 2210 267 37,
1 0330 43 0. o ! 0945 118 0. * 1 1600 193 636. < 1 2215 268 37
1 0335 44 0. 3 1 0950 119 0. * 1 1605 194 622. * 1 2220 269 36.
1 0340 45 0. = 3l 0955 120 0. s i 1610 195 606. ® 1 2225 270 35.
. 0345 46 0. * 1 1000 121 0. o 1 1615 196 589. * il 2230 271 35.
1 0350 47 0. ¥ 1 1005 122 0. % 1 1620 197 57 L. i 1 2235 272 34.



0355 48

1 0. * 1 1010 123 0. 2 1 1625 198 552. * 1 2240 273 34.
1 0400 49 0. * il 1015 124 0. = 1 1630 199 533. * 1 2245 274 33.
1 0405 50 0. i 1 1020 125 0. % 1 1635 200 513. o 1 2250 275 33
1 0410 51 0. i 1 1025 126 0. * 1 1640 201 492. * 1 2255 276 32.
1 0415 52 0. ® it 1030 127 0. = 1 1645 202 471. % I 2300 277 32.
1 0420 53 0. * il 1035 128 0. b 1 1650 203 451. * 1 2305 278 31,
oL 0425 54 0. * ijs 1040 129 0 = 1 1655 204 430. e il 2310 279 31.
1 0430 55 0. * 1 1045 130 0. ® 1 1700 205 409. a 1 2315 280 30.
1 0435 56 0. & 1 1050 131 0. bid 1. 1705 206 389. # 1 2320 281 30.
1 0440 57 0. * 1 1055 132 0. * 1 1710 207 369. 4 1 2325 282 29.
1 0445 58 0. ® 1 1100 133 0. b 1 1715 208 349. * 1 2330 283 29,
1 0450 59 0. * ik 1105 134 0. w 1 1720 209 330. ¥ il 2335 284 28.
1 0455 60 0. * 1 1110 135 0. # 1 1725 210 312. #* 1 2340 285 28.
1 0500 61 0. i 1 1115 136 0. ® 1 1730 211 295, & 1 2345 286 28.
1 0505 62 0. & 1 1120 137 0. * it 1735 212 280. w il 2350 287 27.
1 0510 63 0. % 1 1125 138 0. * 1 1740 213 266. * 1 2355 288 27.
1 0515 64 0. *® 1 1130 139 0. & 1 1745 214 253. # 2 0000 289 26.
il 0520 65 0. b il 1135 140 0. % 1 1750 215 241. * 2 0005 290 26.
1 0525 66 0. ul 1 1140 141 0. ® 1 1755 216 229. i 2 0010 291 26.
1 0530 67 0. i 1 1145 142 0. ® gl 1800 217 217. ¥ 2 0015 292 25.
1 0535 68 0. = 1 1150 143 0. ol 1 1805 218 206. o 2 0020 293 25.
1 0540 69 0. * 1 1155 144 0. d 1 1810 219 196. * 2 0025 294 24,
1 0545 70 0. * 1 1200 145 0. ¥ 1 1815 220 186. * 2 0030 295 24.
1 0550 71 0. i 1. 1205 146 0. ® 1 1820 221 178. i 2 0035 296 23
1 0555 72 0. ¥ 1 1210 147 0. * gl 1825 222 171. % 2 0040 297 23.
1 0600 73 0. i L 1215 148 0. ® 1 1830 223 164. # 2 0045 298 22.
1 0605 74 0. % s 1220 149 0. o 1 1835 224 156. 2 2 0050 299 21
1 0610 75 0 * 1 1225 150 0. : 1 1840 225 149. * 2 0055 300 21.
* %

**********************************************************************************************#************************************

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
+ (CFS) (HR)
(CFs)
+ 1092. 14.33 523 140. 135. 135.
(INCHES) .187 .200 .200 .200
(AC-FT) 259. 278. 278. 278.

CUMULATIVE AREA = 26.05 sqQ M1
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Table 1 Summary of Discharges

Flooding Sources and Locations Drainage 100-Year
Area Discharge
(mi”2) (cfs)
I-10 CULVERT WASH
AtI-10 2.83 948
At beginning of S. split flow just North of Culver Street _ _1 620
At split flow confluence just downstream of Roosevelt St. 5.36 1508
and Perryville Road
At Downstream of limit of detailed study 5.36 1508
East split flow
At beginning of E. split flow just North of Culver Street ' 328

_ _! Flow based on flow split hydraulics, not drainage area.
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SPECIAL FLOOD HAZARDY  AREAS INUNDATED
BY 100-YEAR FLOOD

ZONE A No base flood elevations determined,
12930°00"" e i ZONE AE Base flood elevations determined.
42070007 JOINS PANEL 1590 202615 u ‘
33°30'007 T 7 AT \ i T "5;3 g i e . 3303000 B ZONE AH Flood depths of 1 1o 3 feet {usvally  areas
) ZONE AE- ! @ o0 i ! o . of ponding;  base  flood  elovations
ELEVATION REFERENCE MARKS ; e W g fh K : i1 determined.
REFERENCE ELEVATION . , <K~ M , , i
MARK (FEET NGVD) DESCRIPTION OF LOCATION . i A s = « ZONE AQ  Flood depths of 1 to 3 feet (usually sheat
. . f @ 1165 f&' 5 : : flow on sloping  terrain); average  depths
RM3031 1218.28 3-inch aluminum cap at southe as t ZONE X ' g) L ; S : determined. For areas of alluvial fan flooding,
corner of intersection of Tuthill : g e N i . 99 ; l velocities also determined,
2::i”wlm,lim:0 f:z\ho:(lxuigzad;b ;c;:lr 1 %18’;’ . <J><J> 21 o ‘ | ‘ o 1] ZONE A99 To be protected | 100 tood |
Bt nwe s Cor rosec A N, 1 : ; : SOOI AN || FEE A B ~ g S 4 4 b be protected  from year Hood by
R2W. ’!9 &ﬁ} Erry Tuik?,ll I)Lk(f;‘ WO?S]’ : ﬁ / : ; . i 23 Federal  flood  protection  system  under
| ! ; BE 1o B o NN Ny oy - ] construction ; no base  flood  elevations
: . ~
RM3032 1176,.94 3-inch ol x..tmi num cap in top o f berm 1204 7?7? : o 1160 é S 4 Z7ONE AE (JI I Y ()1 : (X()()I)Y}&Al{ determined
on west side of Tuthill Road at INJee Ll §&* g f ‘ 040{)46
intersection of road to southwest g / g e —19¢h  Avent W 9 s L . ZONE V Coastal flood  with  velocity hazard  (wave
200 feet souvth of northwest corner i e LI Anenue. wast I CITY OF GOODYEAR action); no base flood elevations determined.
section 32, T2N, R2W. @ 040046 o
. ' ) gA D15 | ) : ‘ ZONE VE Coastal fload  with velocity hazard  (wave
RM3033 1160.26 Brass cap in  handhole, Jackrabbit ; | i . , g s actiony; base flood  elevations  determined.
Trail and Indian School Road, . s i \\\ i | ‘ .
southeast corner section 20, T2N, Tractor %@W‘% QAE B g o o ; : : ” ‘ ’ - FLOODWAY AREAS IN ZONE AL
L TQCLo 2 A8 v i i A4 NDI : SCHOOL 4 12 : : : : : : L ¢ : e
R2W, Ll W h o1 vmw R 3( 3 'ﬁﬁ INDIAN . SCHOOL ; ROAD ; | Shonee o i Ao N A SN b1 AT | ST A S B s i o A
2 (5L BAKIE o Ml ; f - ' - MEstE b P o s o e : - s e i \ VTIALD § e
, O e i " Rvizoas : : —= o - QUK TTOOD AREAS
RM3034 1125.07 40d nail in sout '/IWC‘ st face of power : i 7 ’ ‘ g " ZONE X Areas of 500-year flood; areas of 100-year
pole (PS  177177) at northeast , | & . B ™ flood with average depths of less than
jo r '" er bbit of T ! nt 31’ # ?,c T gn Roa Zf ﬁ : 1 foot or with drainage areas less  than
ackrabbi rai an homa s © , Cadmeoitiiine e B e e R e S R e D R el O R : i : 1 square mile; and areas protected by
near southeast corner section 29, 1209 ’ ’ [ , . _~< i > : ZONE X : ‘ o ‘! ;(‘w,(‘.g from 100-vear flond. f Y
T2N, R2W. j ; , i BNy ‘ ; ARICOPA COUNTY - ' '
« o JONE X g ‘ o , Perea waddn s o OTHER AREAS
R ) R A . ; ATET ANTA Qb
RM3040 1044.61 Cotton picker spindl e in power p ole 1-ZONE AE e ’ o . : »ZONE AE UNINCORL ()RAI LD AREA:’ ZONE X Areas determined to be outside  S00-year
southeast corner of intersection of ' . ' e . . ] o 0406037 floodplain. :
Tuthill Road and Van Buren Street, h / N ¥ / e : : 4l
near sovitheast corner section 6, : M%‘RI(JOPA (J(L)UN I‘Y», CLARENDON . AVENUE ZONE D Areas in which  flood  hazards  are
TIN, R2W. IJNIN J()RP()RAle‘I) AREAS : ¢ - J / {[ ‘, ,I‘ : - W ] undetermined
, ~ x e v eibibil il . o
RM3043 1100.43 3-inch iron pipe at center of ] : ()40037 J ackrabbit Trail Wash é UNDEVELOPED  COASTAL BARRIERS
povement on McDowell Road g 25 feet 4 : : : i INDEVELOPE COASTAL BARRIERS
east of barricade at flood control A : . L i
channel, southwest corner section L ‘ N N N NI
31, TI2N, R2W. ’ : . \ N N N
. : . 7 9{)) R : ' ATER) LT e . e " X
RM3044 1051.34 Brass cap in handhole, Perryville 20 : . S S e : CITY OF GOODYEAR identified identified Othonyis:
and McDowell Roads, ‘ e (,-I l Y ()I4 CI()OI)Y}‘JAR : : S 040046 1983 1990 Protected Areas
i 29 3 : . : . 04004‘6 : : e : I - Coastal barrier arsas are normally located  within or adjacent to Special
RM3045 1079.43 Brass cap in bandhole at centerline e OSBORN ROAD b : Flosd  Havard  Areas,
intersection of McDowell Roauad and ~ i e : ;i ‘ : : Floodplain B |
Jackrabbit Trail, southwest corner : . . L ’ ’ ‘ 96 oodplain Boundary
section 33, T2N, R2W, : T i : 2/ : : ' Floodway Boundary
) 3 L e o revesestremeres st o Zone 1 Boundary l‘
: A i =
: | i s . o
. / : Boundar Dwiding  Special Flood
- Be : ¥ g i
(;?1707?' o ,\:\g § } uuuuuu Hazard Zones, and Boundary
L0 i Ak H> Diviciing Areas of  Ditferent
VVGSIL @>’]79{ 1 3 ‘<ﬁ ‘‘‘‘‘ Coastal  Base  Flood  Elevations
: . : ; a EARLL : DRIVE Within Speiial Flood Hazard
1 - i o " Zones
sidat & it i : : L Bage Flood Elevation [RALER
- G 7 94 ‘ ZONE X “'*’“”“"‘"“‘f)7(;“"““"“"-"“ Elavation in feel. See Map Index
ZONE AE f "’{ § : : " - for Elevation Datum
o ﬁé 1181 ‘;; {g »-‘""tlgéfariiu‘i'i(?y (.)ﬂ/}"i(ll : »<D> Cross Section Line
G WP’B E‘% g‘a i . Base  Flood  Elovation i Feet
ﬁf‘ : ﬁé 2 . : ﬁ (Bl 987) Where  Uniform Within Jone.
\ g “ ! : 108 RM See Map Index for Elevation Datum
i 3 ach g% : ; /><' Elevation Reference Mark
! THOMAS : . ROAD P THOMAS ROAL e ; o o] e PO R R G i .
e e é 2 HOAD 1 — | ; e M2 River Mile
i ﬁg RM3034 o ) Horizontal Coordimates Based on North
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| 1 ; Projection.
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zﬁ Sl This map is for use in administering the National Flood Insurance Program;
g - it deas not necessarily identify all areas subject to flooding, particulady from
A ocal dralnage  sowrces  of small size, or all planimetiic  featwres outside
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