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.0 INTRODUCTION

1.1 Purpose and Authorization of Study

The purpose of this study is to obtain a Conditional Letter of Map Revision (CLOMR) for
the floodplain/floodway for the Salt River from downstream of the 51%' Avenue Bridge to
upstream of the 35" Avenue Bridge. The CLOMR is based on a new topographic
mapping of the river and proposed Avenida Rio Salado (ARS)/Broadway Road along the
south bank. A portion of the proposed roadway embankment between 51° Avenue and
43 Avenue extends into the river. Additionally, a new maintenance ramp will be
constructed along the 31" Avenue alignment to the river bottom. No structures or
crossings will be added with this project. There will be no revision to the existing
hydrology.

This study and analysis was authorized by the Floodplain Management & Street
Transportation Departments for the City of Phoenix.

1.2 Project Location

The project area is located in the City of Phoenix and unincorporated Maricopa County as
shown in Figure 1. The project is within Sections 20, 21, 22, 23, 24, 27, 28, and 29,
Township 1 North and Range 2 East. The site map is shown in Figure 2. The study
reach is from downstream of 51%' Avenue to upstream of 35" Avenue.

The project area is located within Zone AE of the FEMA Flood Insurance Rate Map
(FIRM), Panel No. 04013C2120G and Panel No. 04013C2140G, dated September 30,
2005. Zone AE is defined as areas in which the “Base Flood Elevations determined.”
The floodway areas in Zone AE “is the channel of a stream plus any adjacent floodplain
areas that must be kept free of encroachment so that the 1% annual flood can be carried
without substantial increase in flood heights, Base flood elevations determined.” Figure 3
provides a copy of the FIRM Map for the project location.

1.3 Floodplain History
1.3.1 Effective FIS

In October 2010, AZTEC requested the effective models from FEMA to begin the
CLOMR process. At this time we received the files from the 1999 Salt-Gila
Floodplain Delineation Restudy, prepared by Michael Baker, Jr., Inc. for the Flood
Control District of Maricopa County and a LOMR Case No. 08-09-1412P. The
information from the LOMR was stamped as effective and dated November 28,
2008. At that time, the models associated with this LOMR were considered
effective. In November 2010, an additional model was received for a LOMR study
within the ARS reach, FEMA Case #08-09-1294. This model was stamped and
dated effective April 23, 2009. Unfortunately, the later LOMR did not include the
revised cross sections from the former LOMR. It was decided to use both of the
LOMR models as effective and create one Duplicate Effective Model combining the
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revised cross sections from each model. Additional information on the comparison
of the two effective models to the duplicate effective model is included in Section 5.

Documentation from the two LOMR cases is included in Appendix B.

Figure 1, Project Location Map
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Figure 2, Site Map
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2.0 ABSTRACT AND FEMA FORMS

21  Study Documentation Abstract

2.1.1 Date Study Accepted No Acceptance
2.1.2 Study Contractor Aztec Engineering
Contact (s) Sarah Smedley, P.E.
Tony Bokich, P.E.
Address: 4561 E. McDowell Road
Phoenix, AZ 85008
Phone / Fax (602) 454-0402 / (602) 454-0403
Email ssmedley@aztec.us
2.1.3 FEMA Technical Review Contractor Unknown
Contact (s)
Address
Phone
21.4 FEMA Regional Reviewer Unknown
Phone
215 State Technical Reviewer Unknown
Phone
2.1.6 Local Technical Reviewer Hasan Mushtaq, City of Phoenix
Phone (602) 262-4026
2.1.7 | Reach Description Salt River — 51°' Avenue to 35"
Avenue
2.1.8 Aerial Mapping Source Kenney Aerial
Phone 602-258-6471
Survey Date / Contour Interval September 24, 2010
1" =40, 1’ Cl
21.9 Unique Conditions and Problems e New topo%raphy from 51%
Ave to 35" Ave
e New roadway along south
. bank — 51% to 35" Ave
2.1.10 | Coordination of Peak Discharges Used Existing LOMR Discharges

21eCE
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2.2 FEMA Forms

Application for a Conditional Letter of Map Revision requires the use of the FEMA Form
Series 086-0-27, MT-2 forms. The following is a list of the forms required for this
submittal:

e MT-2, Form 1 — Overview & Concurrence Form.
e MT-2, Form 2 - Riverine Hydrology & Hydraulic Form.

The remainder of this section is comprised of the completed forms.

September 2013 8




U.S. DEPARTMENT OF HOMELAND SECURITY ,
FEDERAL EMERGENCY MANAGEMENT AGENCY O0.M.B No. 1660-0016

OVERVIEW & CONCURRENCE FORM Explres February 23,2014

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 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 it displays a valid OMB control number. Send comments regarding the accuracy of the burden
estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency
Management Agency, 1800 South Bell Street, Arlington, VA 20958-3005, Paperwork Reduction Project (1660-0016). 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.

PRIVACY ACT STATEMENT

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234.

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as

amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National Flood
Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Maps (FIRM).

A. REQUESTED RESPONSE FROM DHS-FEMA

This request is for a (check one):

[XI CLOMR: A letter from DHS-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 DHS-FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood
elevations. (See 44 CFR Ch. 1, Parts 60, 65 & 72)

B. OVERVIEW

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

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

Example: 480301 City of Katy TX 48473C 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90

040037 Maricopa County AZ 04013C 2120G 09/30/05

040051 City of Phoenix AZ 04013C 2120G 09/30/05

040051 City of Phoenix AZ 04013C 2140G 09/30/05

2.  a. Flooding Source: Salt River

b. Types of Flooding: [X] Riverine [ Coastal [J Shallow Flooding (e.g., Zones AO and AH)
[1 Alluvial fan  [] Lakes [J Other (Attach Description)
Project Name/Identifier: Avenida Rio Salado/Broadway Road
FEMA zone designations affected: AE (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)
Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)

Xl Physical Change [ Improved Methodology/Data [ Regulatory Floodway Revision [] Base Map Changes
[ Coastal Analysis [ Hydraulic Analysis [] Hydrologic Analysis [J Corrections
[J Weir-Dam Changes [ Levee Certification [ Alluvial Fan Analysis [J Natural Changes

X New Topographic Data  [] Other (Attach Description)

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

" FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form 1 Page 1 of 3




b. The area of revision encompasses (he following structures {check ali that apply)
Structures: {1 Channelization [ Levee/Fioodwali [ Bridge/Culvert
Opam I Fill [C] Other (Attach Descriplion)

6. [ Documentation of ESA compliance is submitted (required lo initiate CLOMR review). Please reler to the instructions for more information.

C. REVIEW FEE

Has the review fee for the appropriate request category been included? X Yes Fee amount: 5_0
[J No, Attach Explanation

Please see the DHS-FEMA Web site at hitp.//wvww fema.goviplan/preventfim/frm fees.shitm for Fee Amounts and Exemptions.

D. SIGNATURE

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

Name: Ms. Melody Moss Company: City of Phoenix

Malling Address: : Daytime Telephone No.: 602-262-4055 Fax No.: 602-485-3670
1034 East Madison :
Phoenix, AZ 85032 : E-Mall Address: melody.moss@phoenix.gov

Signature of Requesler (required): %4 —%—\ Date: < /z_ < /ﬂ

As the oommumty official responsible for floodplain management, | hereby acknowiedge that we have recelved and reviewed this Letter of Map Revision
(LOMR) or conditional LOMR reques!. 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 requirements for when fill is 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. For Conditional LOMR requests, the
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application. For
LOMR requests, | acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's pracess. For actions
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Section 7(a)(2)
of the ESA will be submitted, In addition, we have determined that the land and any existing or proposed structures 1o 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 determinalion.

Community Official’s Name and Title: Mr. Hasan Mushiag/Floodplain Administralor Community Name: City of Phoenix

Mailing Address: Daytime Telephone No.: 602-262-4026 Fax No.: 602-262-7322
200 W. Washinglon St., 5t Floor

Phnenlx, AZ 85003 pl E-Mail Address: hasan.mushtag@phoenix.gov

Community Officials Signature (required): :,Z ; : Date: 09/25/201 3

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, regisiered professional engineer, or architect authorized by law to cerlify
elevation information data, hydrologic and hydraulic analysis, and any other supporling information as per NFIP regulations paragraph 65.2(b) and as
described in the MT-2 Farms Instructions. All documents submitied in support of this request are comect to the best of my knowledge. | understand that
any false stalement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: Sarah Smedley License No.: 46632 Expiration Date: 06/30/16

Company Name: AZTEC Engineel}ing Telephone No.: 602-458-9269 Fax No.: 602-454-0403

P /]
Signature: M W\ Date:G) Lzé /d E-Mail Address: ssmedley@aztec.us
: J : |

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2Form1 Page 2 of 3




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

Form Name and (Number)

X Riverine Hydrology and Hydraulics Form (Form 2)

[ Riverine Structures Form (Form 3)

[J Coastal Analysis Form (Form 4)
[ Coastal Structures Form (Form 5)

[ Alluvial Fan Flooding Form (Form 6)

Required if ...
New or revised discharges or water-surface elevations

Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam

New or revised coastal elevations
Addition/revision of coastal structure

Flood control measures on alluvial fans

Seal (Optional)

FEMA Form 086-0-27, (2/2011)

Previously FEMA Form 81-89

MT-2 Form 1 Page 3 of 3




U.S. DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016

RIVERINE HYDROLOGY & HYDRAULICS FORM Expires Felmiary 24,2014

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 3.5 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, Department of
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project
(1660-0016). 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.

PRIVACY ACT STATEMENT
AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law
93-234.

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent

FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM).

Flooding Source: Salt River

Note: Fill out one form for each flooding source studied

A. HYDROLOGY

. [XI Not revised (skip to section B) [ No existing analysis [J Improved data

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

[ Alternative methodology [[] Proposed Conditions (CLOMR) [J Changed physical condition of watershed

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

Location Drainage Area (Sq. Mi.) Effective/FIS (cfs) Revised (cfs)

3. Methodology for New Hydrologic Analysis (check all that apply)
[[] statistical Analysis of Gage Records [ Precipitation/Runoff Model > Specify Model:

[] 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.

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

Is the hydrology for the revised flooding source(s) affected by sediment transport? [] Yes [ No

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation..

FEMA Form 086-0-27A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page 1 of 3




B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
. Effective Proposed/Revised
Downstream Limit* Section Q-Q 207.16 1007.63 1007.50
Upstream Limit* Section Z-Z 21112 1039.87 1039.45

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision.

2. Hydraulic Method/Model Used: HEC-RAS v 4.0.0

3. Pre-Submittal Review of Hydraulic Models*

DHS-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. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.

4.
Models Submitted Natural Run Floodway Run Datum
: : * File Name: Plan Name: File Name: Plan Name:
Duplicate Effective Model DuplicateEffective DupEff DuplicateEffective DupEff NGVD 29
File Name: Plan Name: File Name: Plan Name:

Corrected Effective Model*

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name:

Conditions Model Pre-Project PrePrj Pre-Project PrePrj NGVD 29
Revised or Post-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model Post-Project PostPrj Post-Project PostPrj NGVD 29

Other - (attach description) File Name: Plan Name: File Name: Plan Name:

* For details, refer to the corresponding section of the instructions.

[X Digital Models Submitted? (Required)

C. MAPPING REQUIREMENTS

‘ A certified topographic work 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.). ’
X Digital Mapping (GIS/CADD) Data Submitted (preferred)

Topographic Information: 1-foot contour interval topographic mapping
Source: Kenney Aerial Mapping Date: 9/24/2010
Accuracy: +/- 0.5 feet vertical & horizontal
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, at the same
scale as the original, 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 effective 1%-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on
revision.

XI Annotated FIRM and/or FBFM (Required)
FEMA Form 086-0-27A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page 2 of 3
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D. COMMON REGULATORY REQUIREMENTS*

1.  For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? [dYes X No

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:

. The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project
conditions.
. The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot

compared to pre-project conditions.

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? [ Yes X No

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

2. Does the request involve the placement or proposed placement of fill? X Yes [ 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? [ Yes [ 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 established. Elements and examples of regulatory floodway revision
notification can be found in the MT-2 Form 2 Instructions.)

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the
Endangered Species Act (ESA).

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail.

.* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65.
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3.0 SURVEY AND MAPPING INFORMATION

3.1 Field Survey Information

Horizontal and vertical survey control for this project was performed by AZTEC and was
conducted in September 2010. The survey was performed under the direct supervision
of Alan D. Reece, R.L.S. (AZ RLS No. 25396). The survey work included establishment
of a horizontal and vertical control network and placement of targets for aerial mapping.

3.2 Topographic Mapping

One-foot contour interval aerial mapping compiled to a horizontal scale accuracy of 1-
inch equals 40-feet was created for this project. The flight date for the aerial topography
was September 24, 2010 and was flown by Kenney Aerial.

The coordinate grid is based on the North American Datum of 1983 (NAD 83), Central
Zone of Arizona State Plane Coordinate System, standard transverse Mercator
projection, with a scale or origin point of X=0.0000, Y=0.0000, using a grid adjustment
factor of 1.00016. Elevations are based upon the National Geodetic Vertical Datum of
1929 (NGVD 29). The conversion factor to the North American Vertical Datum of 1988
(NAVD 88) is +1.87". Digital mapping data in CADD format has been included on the
attached CD.
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4.0 HYDROLOGY

4.1 General

No new hydrology was developed for this study. The effective peak discharges listed in
the Gila River Basin, Arizona, Section 7 Study for Modified Roosevelt Dam, Arizona,
Hydrologic Evaluation of Water Control Plans, Salt River Project to Gila River at Gillespie
Dam (1996), prepared by the USACE, Los Angeles District, were used in the HEC-RAS
model. The 100-year peak discharges for the subject reach of the Salt River are
summarized in Table 1 below.

Table 1
Summary of Effective Discharges
HEC-RAS Peak 100-Yr
Cross Drainage Discharge
Location Section Area (sq mi) (cfs)
At Central Avenue 213.25 12.831 166,000
At 67th Avenue 205.43 12.962 164,000
September 2013 16
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5.0 HYDRAULICS

5.1  Method Description

The U.S. Army Corps of Engineers computer program, HEC-RAS, version 4.0.0, released
March 2008 was used to analyze the 100-year floodplain conditions along the Salt River

and to develop the models for the project site. Three hydraulic models are included in this
report: the Duplicate Effective Model, the Pre-Project Model, and the Post-Project Model.

5.1.1 Duplicate Effective Model

The duplicate effective model created for this project used the models from the two
LOMR cases, #08-09-1412P and 08-09-1294P. The duplicate effective model is
included in Appendix C. The duplicate model started with the model from Case
#08-09-1412P, in which modifications to sections 209.33 to 209.98 where made
based on revised mapping and improvement plans from the 35" Avenue Bridge.
Modified cross sections 208.57 to 208.85 from LOMR case #08-09-1294P were
added to create the duplicate effective model. Comparison of the two LOMR
cases to the duplicate effective model is presented in Table 2. The bold numbers
denote the cross sections that were modified in each case and were the elevations
used as a comparison to the duplicate effective. As shown, there are no changes
from each effective model to the duplicate effective model and therefore the
duplicate effective model can be used as a comparison to the pre-project and
post-project models.

Table 2
Comparison of Effective Models and Duplicate Effective Model
Effective Effective
FEMA HEC-RAS | WSEL Case | WSEL Case | Duplicate
Cross Cross #08-09- #08-09- Effective
Section Section 1412P (ft) 1294P (ft) WSEL (ft)
Q 207.16 1007.6 1007.6 1007.6
R 207.49 1012.1 10121 1012.1
S 207.90 1016.4 1016.4 1016.4
T 208.39 1020.4 1020.4 1020.4
U 208.75 1025.8 1026.4 1026.4
V 209.33 1032.4 1032.0 1032.4
W 209.69 1034.4 1035.9 1034.4
X 210.17 1035.3 1037.4 1035.3
i 210.64 1036.7 1038.3 1036.6
4 211.12 1039.9 1040.6 1039.9

N -(__ ]b: \
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5.1.2 Pre-Project Model

The pre-project model was created by revising the cross-sections from the
duplicate effective model within the topographic area prepared by Kenney Aerial
for this project. For the most part the cross-sections are in the same location and
the geometry was updated based on the new topography. HEC-RAS cross
section 207.53 was removed from the pre-project model because it fell directly on
the 51°' Avenue Bridge and was deemed unnecessary. FEMA cross section U
was re-orientated based on the direction of flow and bank geometry.

The pre-project model ties back into the duplicate effective model at FEMA
Section Q-Q just downstream of 51 Avenue on the downstream end and at FEMA
Section Z-Z upstream of the 35" Avenue Bridge. The duplicate effective water
surface elevations are 1007.63 and 1039.87, effectively and the pre-project water
surface elevations are 1007.50 and 1039.47, effectively. Table 3 compares the
results of the pre-project model to the duplicate effective model. The pre-project
model is included in Appendix D.

5.1.3 Post-Project Model

The post-project model is an adjustment of the pre-project model. For the post-
project model, the proposed Avenida Rio Salado/Broadway Road improvements
were added to cross sections 207.49 to 209.42. From cross sections 208.10 to
208.48, the proposed roadway embankment encroaches into the river. The
maximum increase to the water surface elevation from pre-project to post-project
is 0.11 feet in the location of the roadway embankment encroachment. The
proposed improvements are presented on Exhibit 1 Proposed Work Map in
Appendix F. The post-project model is included in Appendix E.

Table 3 compares the results of the duplicate effective model, the pre-project
model, and the post-project model.

Table 3
Water Surface Elevation Comparison
Duplicate
Post- vs Post
FEMA | HEC-RAS Duplicate Pre- Project | Elevation
Cross Cross Distance | Effective Project WSEL | Difference
Section | Section (1) (mi) | WSEL (ft) | WSEL (ft) (ft) (ft)
Q 207.16 71.725 1007.63 1007.50 | 1007.50 -0.13
207.27 1008.39 1007.12 | 1007.12 -1.27
207.34 1009.51 1007.54 | 1007.54 -1.97
@ ~(
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Duplicate

Post- vs Post

FEMA | HEC-RAS Duplicate Pre- Project | Elevation

Cross Cross Distance | Effective Project WSEL | Difference
Section | Section (1) (mi) | WSEL (ft) | WSEL (ft) (ft) (ft)
207.43 1010.99 1007.83 | 1007.83 | -3.16

207.48 1011.97 1008.36 | 1008.36 -3.61

R 207.49 8.098 1012.07 1009.45 | 1009.45 -2.62
207.53 1012.09 NA NA NA
207.62 1012.76 1010.06 | 1010.06 -2.70
207.71 1014.41 1010.84 | 1010.84 -3.57
207.80 1015.41 1012.20 | 1012.20 -3.21

S 207.90 8.473 1016.38 1013.80 | 1013.80 -2.58
207.99 1016.92 1014.47 | 1014.47 -2.45
208.10 1018.03 1015.84 | 1015.82 -2.21
208.19 1018.79 1016.79 | 1016.78 -2.01
208.29 1019.52 1017.69 | 1017.77 -1.75

T 208.39 8.948 1020.44 1018.82 | 1018.93 -1.51
208.48 1021.36 1019.72 | 1019.79 -1.57
208.57 1021.05 1020.24 | 1020.28 -0.77
208.67 1025.63 1022.72 | 1022.73 -2.90

U 208.75 9.324 1026.41 1024.13 | 1024.13 -2.28
208.85 1027.11 1024.64 | 1024.64 -2.47

208.95 1027 .37 1025.58 | 1025.59 -1.78
209.04 1030.45 1026.13 | 1026.13 -4.32
209.14 1030.69 1026.70 | 1026.71 -3.98
209.24 1031.35 1027.66 | 1027.66 -3.69

V 209.33 9.891 1032.38 1028.74 | 1028.74 -3.64
209.42 1032.61 1028.88 | 1028.89 -3.62
209.53 1032.62 1029.83 | 1029.83 -2.79
209.54 1032.94 1030.18 | 1030.18 -2.76
209.60 1034.21 1030.41 | 1030.41 -3.80

W 209.69 10.274 1034.41 1031.51 | 1031.52 -2.89
209.79 1034.85 1032.21 | 1032.21 -2.64
209.88 1034.93 1032.27 | 1032.27 -2.66
209.98 1035.11 1032.54 | 1032.54 -2.57
210.07 1035.08 1032.62 | 1032.55 -2.53

X 21017 10.730 1035.29 1032.74 | 1032.74 -2.55
210.26 1035.68 1033.51 | 1033.50 -2.18
210.36 1035.87 1033.83 | 1033.83 -2.04
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Duplicate
Post- vs Post
FEMA | HEC-RAS Duplicate Pre- Project | Elevation
Cross Cross Distance | Effective Project WSEL | Difference
Section | Section (1) (mi) | WSEL (ft) | WSEL (ft) (ft) (ft)
210.46 1036.30 1034.51 | 1034.50 -1.80
210.55 1035.92 1033.98 | 1033.98 -1.94
Y 210.64 11.210 1036.64 1035.01 | 1035.01 -1.63
210.74 1036.90 1035.63 | 1035.63 -1.27
210.83 1037.40 1036.06 | 1036.06 -1.34
210.93 1038.11 1037.31 | 1037.31 -0.80
211.02 1038.44 1037.87 | 1037.87 -0.57
Z 211.12 11.691 1039.87 1039.45 | 1039.45 -0.42

Notes: (1) River Mile is distance upstream of the confluence with the Gila River.

5.2

Work Study Maps & Annotated FIRM Panel

A proposed work map and an annotated FIRM Panel are provided with this study. Exhibit
1 is the Proposed Work Map and Exhibit 2 is the Annotated FIRM Panel. These two
exhibits are included in Appendix F.

5.3

September 2013 20

Parameter Estimation
5.3.1 Roughness Coefficients
The Manning ‘n’ Coefficients used in this study are similar to those in previous

studies to provide continuity and to reflect increased GR (ground) data available.
Coefficients used were:

Feature n
Roadways 0.015
Over banks 0.032 to 0.043

Natural wash bottom 0.032 t0 0.043

The over banks in the study area have sparse vegetation, so there is no difference
in the Manning’s values.

5.3.2 Expansion and Contraction Coefficients

Coefficients for expansion and contraction of 0.1 and 0.3, respectively, were used

throughout the study reach, except through the transition into the existing bridges.

Coefficients for expansion and contraction of 0.3 and 0.5, respectively, were used

through the transitions. Since there are no new structures crossing the river in this
project, the expansion and contraction coefficients have not been modified.

AZTECEG
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5.4 Cross Section Description

New cross section data was generated for the portion of the Salt River along the
proposed roadway improvements, from HEC-RAS cross section 207.17 to 209.98.
Avenida Rio Salado/Broadway Road was added to cross sections 207.49 to 209.42
based on the final construction documents. These improvement plans have been
included in Appendix H.

A new maintenance ramp to an improved storm drain outlet into the river was determined
necessary after the aerial mapping for the project was completed. The ramp is located
outside of the limits of the mapping at HEC-RAS cross section 210.07. Additional ground
survey was obtained for the design of the ramp. The survey was limited to just the left
bank of the river. The information was added to the HEC-RAS cross section in both the
pre- and post-project models. The new ramp was added to the post-project model. The
existing data points for this cross section were used outside of the limits of the new
survey information. Construction plans for the maintenance ramp have been included in

Appendix H.
5.5 Modeling Considerations
5.5.1 Hydraulic Jump and Drop Analysis

No significant hydraulic jumps occur in the study reach.

5.5.2 Culverts

There are no culverts within the study reach.

5.5.3 Ineffective Flow Areas

Ineffective flow areas were set to model a one-to-one contraction of the flows into
the existing bridges within the revised reach.

5.6 Floodway Modeling

Floodway encroachments are analyzed for the study reach for the 100-year flow of the
revised model. Method Four was the encroachment type first used so that the water
surface was increased by a maximum of one foot. The values where converted to
Method One, to provide the exact left and right encroachment stations.

5.7 Special Problems

There are no special problems to report.

5.7.1 Errors and Warning Messages
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There are no modeling error messages and the warnings primarily deal with the
defaulting of calculations to critical depth and minimum specific energy.

5.8 Final Results
Results are presented in Table 3 in Section 5.1.3.

The 100-year water surface resulting from this study is delineated on Exhibit 3.
Tabulation of the water surface elevations for the post-project conditions is shown in
Table 2 and a printout of the post-project model is included in Appendix E. The water
surface elevation at the upstream tie-in point is 1039.47, which is within 0.40’ of the
effective water surface elevation.

There were structures, including single family homes and commercial buildings, within
the floodplain prior to this study. The result of this study has effectively removed these
structures from the 100-year floodplain. No new structures have been added to the
floodplain.

The area between the Salt River Floodplain and the Cave Creek Wash Floodplain has
been identified in the effective mapping as Zone A, an area where no base flood

elevations have been determined. Due to the results of this study, properties between
these two flooding sources have been removed from the Salt River floodplain but may
still see flooding from Cave Creek Wash. These areas have been identified as Proposed
Zone A. Further studies of the Cave Creek Wash will be necessary to determine if these
properties can be removed from special flood hazard areas.

5.8.1 HEC-RAS Files and Output
Table 4 provides a summary of the project files and associated plans for the HEC-

RAS analysis. Detailed input and outputs for each of these plans are included in
Appendices D, E, and F. Electronic files are included on CD in Appendix I.

Table 4
Summary of Project Files for CLOMR Submittal
Modeling g Appendix
Condition | PECRAS FlleName | o, Output
Duplicate
Effective DuplicateEffective.prj D
Pre-Project
Model Pre-Project.prj E
Post-Project
Model Post-Project.prj F

AZT ",f:@é .
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APPENDIX A

PHOTOGRAPHS




35" Ave Bridge Looking East
35™ Ave Bridge Looking East
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River Bottom Looking East




River Bottom Looking Northwest

51° Ave Bridge Looking West




South Bank Near 43" Ave Looking East
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EFFECTIVE LOMR DOCUMENTS




Page 1 of 4 | Issue Date: November 28, 2008 Effective Date: November 28, 2008 Case No.: 08-09-1412P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST
City of Phoenix BRIDGE HYDRAULIC ANALYSIS
Maricopa County NEW TOPOGRAPHIC DATA
Arizona

COMMUNITY

COMMUNITY NO.: 040051
IDENTIFIER LOMR for the Salt River Bridge at 35th Avenue APPROXIMATE LATITUDE & LONGITUDE: 33.410, -112.120

SOURCE: Precision Mapping Streets ~ DATUM: NAD 27

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES
TYPE: FIRM* NO.: 04013C2120 G DATE: September 30, 2005 [DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: September 30, 2005
TYPE: FIRM* NO.: 04013C2140 G DATE: September 30, 2005 PROFILE(S): 279P-281P

FLOODWAY DATA TABLE: 5

closures reflect changes to flooding sources affected by this revision.
FIRM - Flood Insurance Rate Map; ** FBFM - Flood Boundary and Floodway Map; *** FHBM - Flood Hazard Boundary Map

FLOODING SOURCE(S) & REVISED REACH(ES)

Salt River - from approximately 1,100 feet downstream of 35th Avenue to approximately 1,200 feet downstream of 7th Avenue

SUMMARY OF REVISIONS

Flooding Source Effective Flooding Revised Flooding Increases Decreases

Salt River Zone AE Zone AE NONE YES
Floodway Floodway YES NONE
BFEs* BFEs NONE YES

* BFEs - Base Flood Elevations

DETERMINATION

This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA)
regarding a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have determined that
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is
warranted. This document revises the effective NFIP map, as indicated in the attached documentation. Please use the enclosed annotated map
panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
OMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http:/www.fema.gov/nfip.

Joshua A. Smith, CFM, Program Specialist
Engineering Management Branch

SRS Rt 112553 10.3.1.08091412 102-D-A




Page 2 of 4 | Issue Date: November 28, 2008 Effective Date: November 28, 2008 Case No.: 08-09-1412P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance
with the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448),
42 U.S.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended,
communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP
criteria. These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum
requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which
the regulations apply.

We provide the floodway designation to your community as a tool to regulate floodplain development. Therefore, the floodway revision
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate
community action, as specified in Paragraph 60.3(d) of the NFIP regulations.

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated
ortion of any watercourse is maintained. This provision is incorporated into your community’s existing floodplain management
dinances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as
bridges, culverts, and other drainage structures, rests with your community. We may request that your community submit a description
and schedule of maintenance activities necessary to ensure this requirement.

COMMUNITY REMINDERS

We based this determination on the 1-percent-annual-chance flood discharges computed in the FIS for your community without
considering subsequent changes in watershed characteristics that could increase flood discharges. Future development of projects
upstream could cause increased flood discharges, which could cause increased flood hazards. A comprehensive restudy of your
community’s flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of
the FIS report for your community and could, therefore, establish greater flood hazards in this area.

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or
State/Commonwealth law have been obtained. State/Commonwealth or community officials, based on knowledge of local conditions and
in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. If your
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take
precedence over the minimum NFIP requirements.

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release
for publication in your community’s newspaper that describes the revision and explains how your community will provide the data and
help interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can
benefit from the information.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
‘OMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http:/www.fema.gov/nfip.

Joshua A. Smith, CFM, Program Specialist
Engineering Management Branch

e 112553 10.3.1.08091412 102-D-A




Page 3 of 4 Issue Date: November 28, 2008 Effective Date: November 28, 2008 Case No.: 08-09-1412P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between
your community and FEMA. For information regarding your CCO, please contact:

Ms. Sally M. Ziolkowski
Director, Mitigation Division
Federal Emergency Management Agency, Region IX
1111 Broadway Street, Suite 1200
Oakland, CA 94607-4052
(510) 627-7175

STATUS OF THE COMMUNITY NFIP MAPS

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this
LOMR at this time. When changes to the previously cited FIRM panel(s) and FIS report warrant physical revision and republication in
the future, we will incorporate the modifications made by this LOMR at that time.

®

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
‘OMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http:/www.fema.gov/nfip.

Joshua A. Smith, CFM, Program Specialist
Engineering Management Branch

e 112553 10.3.1.08091412 102-D-A
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

PUBLIC NOTIFICATION OF REVISION
PUBLIC NOTIFICATION

BFE (FEET NGVD 29)
FLOODING SOURCE LOCATION OF REFERENCED ELEVATION ma;gégé';
EFFECTIVE REVISED
Salt River Approximately 300 feet upstream of 35th Avenue 1,035 1,034 04013C2120 G
Just upstream of 27th Avenue 1,087 1,036 04013C2140 G

Within 90 days of the second publication in the local newspaper, any interested party may request that we reconsider this determination.
Any request for reconsideration must be based on scientific or technical data. This revision is effective as of the date of this letter.
However, until the 90-day period has elapsed, the revised BFEs presented in this LOMR may be changed.

A notice of changes will be published in the Federal Register. A short notice also will be published in your local newspaper on or about
the dates listed below. Please refer to FEMA’s website at https://www.floodmaps.fema.gov/fhm/Scripts/bfe_main.asp for a more detailed
description of proposed BFE changes, which will be posted within a week of the date of this letter.

OCAL NEWSPAPER Name: The Arizona Business Gazette
Dates: 12/11/08 12/18/08

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
OMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

Jost.wua A. Smith, CFM, Program Specialist
Engineering Management Branch
Mitigation Directorate 112553 10.3.1.08091412 102-D-A




BASE FLOOD
FLOODING SOURCE FLOODWAY ATER SURFACE ELEVATION
SECTION MEAN REGULATORY WITHOUT WITH INCREASE
CROSS SECTION DISTANCE' \Z\éfg; (Sgii;E (VFEELE?CP'; RGO ELReBwIR
FEET) SECOND) (FEET NGVD)
Salt River
A 0.284 5,175 53,136 3.7 949.0/948.3° 948.3 949.3 1.0
B 0.661 3,770 38,392 47 950.8/950.2° 950.2 951.1 0.9
5 1.139 3,940 33,793 4.9 954.1/953.8° 953.8 954.2 0.4
D 1.614 3,899 36,618 4.5 956.6/956.5° 956.5 956.7 0.2
E 2.087 3,383 29,242 5.6 960.4 960.4 960.5 0.1
F 2.553 3,626 26,811 6.1 963.3 963.3 963.4 0.1
G 3.042 2,943 23,417 7.0 967.7 967.7 967.8 0.1
H 3.549 2,458 22,950 72 971.5 971.5 971.9 0.4
l 4.038 2,912 24,568 6.7 975.9 975.9 976.3 0.4
J 4512 2,051 14,478 11.3 977.7 977.7 978.0 0.3
K 4.978 1,654 17,123 9.6 986.4 986.4 986.4 0.0
L 5.437 1,542 22,409 7.3 990.2 990.2 990.4 0.2
M 5.911 1,563 22,084 7.4 993.6 993.6 994.0 0.4
N 6.313 2,402 25,689 6.5 995.1 995.1 995.8 0.7
o} 6.787 2,542 21,235 7.8 999.8 999.8 1,000.7 0.9
P 7.262 2,353 27,986 5.9 1,003.3 1,003.3 1,004.3 1.0
Q 7.725 1,735 17,441 9.5 1,007.6 1,007.6 1,008.3 0.7
R 8.054 1,579 22,816 7.3 1,012.1 1,012.1 1,012.3 0.2
S 8.468 3,033 25,411 6.5 1,016.4 1,016.4 1,016.6 0.2
|Revised Area T 8.954 2,286 19,622 8.5 1,020.4 1,020.4 1,020.5 0.1
U 9.421 1,950 15,511 10.7 1,025.8 1,025.8 1,025.8 0.0
v 9.896 1,585 26,575 6.3 1,032.4 1,032.4 1,032.7 0.3
W 10.262 1,671 24,934 6.7 1,034.4 1,034.4 1,034.6 0.2
X 10.730 1,975 26,979 6.2 1,035.3 1,035.3 1,035.6 0.3
\% 11.210 1,479 19,037 8.7 1,036.7 1,036.7 1,036.7 0.0
Z 11.691 1,081 20,618 8.1 1,039.9 1,039.9 1,040.4 0.5
"Miles above confluence with Gila River “River side/land side
pe
< FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA
B REVISER TO
L MARICOPA COUNTY, AZ CREFLELT LONR
E AND INCORPORATED AREAS EFFECTIVE: November 38, 3068 SALT RIVER
5




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
SECTION MEAN REGULATORY WITHOUT WITH INCREASE
CROSS SECTION DISTANCE' \(I'!EE-I—T'_; (SgTJi?:KE (\,/:EELE?—C;E; A S
FEET) SECOND) (FEET NGVD)
Salt River
(Cont'd)
AA 12.139 526 10,482 15.8 1,043.5 1,043.5 1,043.7 0.2
AB 12.580 550 11,564 14.4 1,048.6 1,048.6 1,048.6 0.1
AC 13.059 558 9,738 174 1,056.2 1,056.2 1,056.3 0.1
AD 13.409 636 11 ,740 141 1,063.5 1,063.5 1,063.6 0.1
AE 13.809 880 19,319 8.8 1,068.0 1,068.0 1,068.0 0.0
AF 14.141 852 13,541 125 1,069.2 1,069.2 1,069.2 0.0
AG 14.520 745 15,305 11.0 1,074.2 1,074.2 1,074.2 0.0
AH 14.900 900 22,831 7.4 1,076.9 1,076.9 1,076.9 0.0
Al 15.837 1,054 17,199 9.8 1,078.1 1,078.1 1,078.1 0.0
AJ 15.750 594 9,383 18.0 1,081.9 1,081.9 1,081.9 0.0
AK 16.223 890 14,237 11.9 1,088.3 1,088.3 1,088.3 0.0
AL 16.515 907 11,465 14.7 1,093.7 1,093.7 1,093.7 0.0
AM 16.990 947 14,614 11.6 1,098.9 1,098.9 1,098.9 0.0
AN 17.328 897 16,768 10.1 11031 1,103.1 1,103 .1 0.0
AO 17.802 999 14,340 11.8 1,107.2 1,107.2 1,107.2 0.0
AP 18.273 824 11,392 14.8 1,191 .7 1,111.7 1,111.7 0.0
AQ 18.750 1,035 14,553 11.6 1,118.2 1,118.2 1,118.2 0.0
AR 19.224 987 14,890 114 1,123.6 1,123.6 1,123.6 0.0
AS 19.553 1,027 14,367 11.8 1,127.8 1,127.8 1,127.8 0.0
AT 20.026 1,006 14,993 11,8 1,132.9 1,132.9 1,132.9 0.0
AU 20.547 907 13,097 12.9 1,139.7 1,139.7 1,139.7 0.0
AV 20.960 912 14,837 114 1,145.0 1,145.0 1,145.0 0.0
AW 21.435 906 15,058 11.2 1,149.4 1,149.4 1,1494 0.0
AX 21.719 973 17,696 9.6 1,152.2 11522 1,152.2 0.0
AY 22.015 929 13,822 124 1,154.6 1,154.6 1,154.6 0.0
AZ 22.503 1,012 16,481 10.4 1,159.0 1,159.0 1,158.0 0.0
"Miles above confluence with Gila River w*\‘\ft‘f:““} v )
EEFECTIVE: November 38, 2008

mr @ »>» -

FEDERAL EMERGENCY MANAGEMENT AGENCY

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

FLOODWAY DATA

SALT RIVER
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST
City of Phoenix FILL FLOODWAY
Maricopa County HYDRAULIC ANALYSIS
Arizona NEW TOPOGRAPHIC DATA

COMMUNITY

COMMUNITY NO.: 040051
IDENTIFIER Shumway Property / APN# 105-69-009A APPROXIMATE LATITUDE & LONGITUDE: 33.412,-112.148

SOURCE: USGS QUADRANGLE DATUM: NAD 83

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES

TYPE: FIRM* NO.: 04013C2120 G DATE: September 30, 2005 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30, 2005

PROFILE(S): 279P
FLOODWAY DATA TABLE: 5

. Enclosures reflect changes to flooding sources affected by this revision.
* FIRM - Flood Insurance Rate Map; ** FBFM - Flood Boundary and Floodway Map; *** FHBM - Flood Hazard Boundary Map

FLOODING SOURCE(S) & REVISED REACH(ES)

Salt River - from approximately 5,280 feet upstream of 51st Avenue to approximately 7,870 feet upstream

SUMMARY OF REVISIONS

Flooding Source Effective Flooding Revised Flooding Increases Decreases
Salt River BFEs* BFEs YES YES
Floodway Floodway NONE YES
Zone AE Zone AE NONE YES

* BFEs - Base Flood Elevations

DETERMINATION

This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA)
regarding a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have determined that
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is
warranted. This document revises the effective NFIP map, as indicated in the attached documentation. Please use the enclosed annotated map
panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

Dahlia Kasperski, P.E., CFM, Program Specialist

Engineering Management Branch

Mitigation Directorate 112553 10.3.1.08091294 102-1-A-C
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Federal Emergency Management Agency
o ¥/ S Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

OTHER COMMUNITIES AFFECTED BY THIS REVISION

CID Number: 040037 Name: Maricopa County, Arizona
AFFECTED MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT
TYPE: FIRM* NO.: 04013C2120 G DATE: September 30, 2005 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30, 2005

PROFILE(S): 279P
FLOODWAY DATA TABLE: 5

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip

Dahlia Kasperski, P.E._, CFs, Program Specialist

Engineering Management Branch
Mitigation Directorate 112553 10.3.1.08091294 102-1-A-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance
with the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448),
42 U.S.C.4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended,
communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP
criteria. These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum
requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which
the regulations apply.

We provide the floodway designation to your community as a tool to regulate floodplain development. Therefore, the floodway revision
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate
community action, as specified in Paragraph 60.3(d) of the NFIP regulations.

COMMUNITY REMINDERS

We based this determination on the 1-percent-annual-chance flood discharges computed in the FIS for your community without
considering subsequent changes in watershed characteristics that could increase flood discharges. Future development of projects
upstream could cause increased flood discharges, which could cause increased flood hazards. A comprehensive restudy of your
community’s flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of
the FIS report for your community and could, therefore, establish greater flood hazards in this area.

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or
State/Commonwealth law have been obtained. State/Commonwealth or community officials, based on knowledge of local conditions and
in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. If your
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take
precedence over the minimum NFIP requirements.

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and
help interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can
benefit from the information.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

Dahlia Kasperski, P.E., CFM‘!grogram Specialist

Engineering Management Branch
Mitigation Directorate 112553 10.3.1.08091294 102--A-C
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Ja Federal Emergency Management Agency
Washington, D.C. 20472

l\,, \\‘

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between
your community and FEMA. For information regarding your CCO, please contact:

Ms. Sally M. Ziolkowski
Director, Mitigation Division
Federal Emergency Management Agency, Region IX
1111 Broadway Street, Suite 1200
Oakland, CA 94607-4052
(510) 627-7175

STATUS OF THE COMMUNITY NFIP MAPS

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this
LOMR at this time. When changes to the previously cited FIRM panel(s) and FIS report warrant physical revision and republication in
the future, we will incorporate the modifications made by this LOMR at that time.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip

Ne A

Dahlia Kasperski, P.E., CFM, Program Specialist
Engineering Management Branch
Mitigation Directorate

112553 10.3.1.08091294 102-I-A-C

—
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

PUBLIC NOTIFICATION OF REVISION

PUBLIC NOTIFICATION

BFE (FEET NGVD 29) MAP PANEL
FLOODING SOURCE LOCATION OF REFERENCED ELEVATION NUMBER(S)
EFFECTIVE REVISED
Salt River Approximately 6,070 feet upstream of 51st Avenue 1,023 1,024 04013C2120 G
Approximately 7,340 feet upstream of 51st Avenue 1,026 1,027 04013C2120 G

Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any request
for reconsideration must be based on scientific or technical data. This revision is effective as of the date of this letter. However, until the
90-day period has elapsed, the revised BFEs presented in this LOMR may be changed.

A notice of changes will be published in the Federal Register. A short notice also will be published in your local newspaper on or about
the dates listed below. Please refer to FEMA’s website at https:// www.floodmaps.fema.gov/fhm/Scripts/bfe_main.asp for a more detailed
description of proposed BFE changes, which will be posted within a week of the date of this letter.

LOCAL NEWSPAPER Name: Arizona Business Gazette
Dates: 05/07/2009 05/14/2009

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

Dahlia Kasperski, P.E., CFM, Program Specialist
Engineering Management Branch

Mitigation Directorate 112553 10.3.1.08091294 102--A-C
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BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SUREACEELEVTION
SECTION VEAN REGULATORY WITHOUT WTH NCREASE
CROSS SECTION DISTANCE ‘(,:IED;-: (SQZEAA;E (\;lEELEOT(;l; FLOODWAY FLOODWAY
FEET) SECOND) (FEET NGVD)
Salt River
A 0.284 5,175 53,136 37 949.0/948.3° 948.3 949.3 1.0
B 0.661 3,770 38,392 47 950.8/950.2° 950.2 951.1 0.9
o} 1.139 3,940 33,793 4.9 954.1/953.8° 953.8 954.2 0.4
D 1.614 3,899 36,618 45 956.6/956.5° 956.5 956.7 0.2
E 2.087 3,383 29,242 5.6 960.4 960.4 960.5 0.1
F 2.553 3,626 26,811 6.1 963.3 963.3 963.4 0.1
G 3.042 2,943 23,417 7.0 967.7 967.7 967.8 0.1
H 3.549 2,458 22,950 7.2 971.5 971.5 971.9 0.4
I 4.038 2,912 24,568 6.7 975.9 975.9 976.3 0.4
J 4512 2,051 14,478 11.3 977.7 977.7 978.0 0.3
K 4.978 1,654 17,123 9.6 986.4 986.4 986.4 0.0
L 5.437 1,542 22,409 7.3 990.2 990.2 990.4 0.2
M 5.911 1,563 22,084 7.4 993.6 993.6 994.0 0.4
N 6.313 2,402 25,689 6.5 995.1 995.1 995.8 0.7
0 6.787 2,542 21,235 7.8 999.8 999.8 1,000.7 0.9
P 7.262 2,353 27,986 5.9 1,003.3 1,003.3 1,004.3 1.0
Q 7.725 1,735 17,441 9.5 1,007.6 1,007.6 1,008.3 0.7 ,
R 8.054 1,579 22,816 7.3 1,012.1 1,012.1 1,012.3 0.2 ggtvfed
S 8.468 3,033 25,411 6.5 1,016.4 1,016.4 1,016.6 0.2
T 8.954 2,286 19,622 8.5 1,020.4 1,020.4 1,020.5 0.1
U 9.323 1,549 18,880 8.8 1,026.4 1,026.4 | 1,026.4 0.0
V 9.896 1,593 18,829 8.8 1,032.0 1,032.0 1,032.3 0.3
w 10.263 1,875 25,614 6.5 1,035.9 1,035.9 1,036.1 0.2
X 10.736 1,980 31,047 5.4 1,037.4 1,037.4 1,037.7 0.3
% 11.211 1,411 20,957 7.9 1,038.3 1,038.3 1,038.3 0.0
Z 11.687 1,112 21,561 77 1,040.6 1,040.6 1,041.3 0.7
"Miles above confluence with Gila River “River side/land side

T

A FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

B REVISED TO

L MARICOPA COUNTY, AZ REFLECT LOMR

) AND INCORPORATED AREAS EFFECTIVE: April 23, 2009 SALT RIVER
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::| 1% annual chance
(100-Year) Floodplain

J 1% annual chance
~ (100-Year) Floodway

0.2% annual chance
(500-Year) Floodplain

A

MAP SCALE 1" =1000'

MARICOPA COUNTY,

'ARIZONA

| AND INCORPORATED AREAS

|| (SEE mAaP
|| CONTAINS

|| PHOENIX, CITY OF
|

|| Notice to User. The Map Number shown below should be
used when pladng map orders; the Community Number shown
above should be used on insurance applications for the subject
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Salt River CLOMR — Phoenix, AZ Technical Data Notebook

APPENDIX C

DUPLICATE EFFECTIVE MODEL




HEC-RAS Plan: DupEff River: 1 Reach: 1
Reach River Sta Profile 1 Q Total MinChEl | W.S. Elev ] Crit W.S. E.G.Elev | E.G.Slope Vel Chnl Flow Area | TopWidth | Froude# Chl
[ (cts) () (ft) (ft) (ft) (ft) (s) (saft) y—
1 214.14 PF#1 | 169000.00 1048.70 1075.50 1062.66 1077.01 0.000804 9.84 17180.89 1312.52 0.36
1 214.14 PF#2 169000.00 1048.70 1075.51| 1062.66 1077.01 0.000803 9.83 17184.88 726.86 0.36
| |
1 214.04 PF#1 169000.00 1048.80 1075.04 1062.64 1076.58 0.000846} 9.95 16977.45 813.60 0.36
1 214.04 PF#2 169000.00 1048.80 1075.05 1062.64 1076.59 0.000845 9.95 16981.83 733.89 0.36
1 213.95 PF#1 169000.00 1049.30 1074.16 1063.67 1076.05 0.001218 11.04 15307.12 777.40 0.43
1 213.95 PF#2 169000.00 1049.30 1074.16 1063.67 1076.06 0.001216| 11.04 15312.49 745.19 0.43
T
| |
1 213.85 PF#1 169000.00 1048.10 1071.66 1065.14 1075.08 0.002230 14.98 11764.97 1017.61) 0.58
1 213.85 PF#2 169000.00 1048.10 1071.66 1065.14 1075.09 0.002229 14.98 11769.51 702.59 0.58
1 213.75 PF#1 169000.00 1044.60 1071.97; 1060.91 1073.93 0.000919 11.25 15022.46 656.45 0.41
1 213.75 PF#2 169000.00 1044.60 1071.98‘ 1060.91 1073.94 0.000918| 11.25 15027.91 656.35 0.41
[ [
1 213.745 [ Bridge w [
1 213.74 PF#1 169000.00 1044.60 1071.66 1060.91 1073.68 0.000958 11.40 14818.63 654.76 0.42
1 213.74 PF#2 169000.00 1044.60 1071.67 1060.91 1073.69 0.000957| 11.40 14824.30 654.73 0.42
(
1 213.66 PF#1 169000.00 1047.60 1069.25 1063.62 1072.99 0.002199 15.51 10898.94 ~ 586.13 0.62
1 213.66 PF#2 169000.00 1047.60 1069.27 1063.62 1073.00 0.002194 15.50 10906.67 565.99 0.62
1 213'57; PF#1 169000.00 1046.70 1069.19 1063.08 1071.61 0.001831 12.49 13535.60 1275.10 0.55
1 213.57 PF#2 169000.00 1046.70 1069.20 1063.08 1071.62 0.001827 12.47 13548.71 852.16 0.55
1 213.47 PF#1 169000.00 1045.80 1068.60 1061.42 1070.60 0.001694 11.36 14886.30 1424.00 0.52
1 213.47 PF#2 169000.00 1045.80 1068.62 1061.42 1070.62 0.001691 11.34 14903.79 1023.12| 0.52
| |
1 213.38 PF#1 169000.00 1045.40 1068.60 1059.34 1069.81 0.000809 8.83 19139.19 1251.70 0.37
1 213.38 PF#2 169000.00 1045.40 1068.61 1059.34 1069.82 0.000810| 8.82 19155.73 1101.75 0.37
[ | |
1 213.33 PF#1 | 169000.00 1045.40 1068.57 1057.70 1069.53 0.000606 | 7.87 21480.53 1371.95 0.33
1 213.33 PF3#2 169000.00 1045.40 1068.58 1057.70 1069.54 0.000608‘ 7.86 21497.32 1185‘62‘ 0.33
‘ \
1 213.26 PF#1 169000.00 1040.40 1068.16 1055.61 1069.32 0.000568 8.67 19493.06 881.25 0.32
1 213.26 PF#2 169000.00 1040.40 1068.17 | 1055.61 1069.34 0.000567 | 8.66 19505.43 881.21 0.32
1 213.255 Bridge
|
1 213.25 PF#1 169000.00 1040.40 1067.95 1055.61 1069.14 0.000585 8.75 19310.07 880.24 0.33
1 213.25 PF#2 169000.00 1040.40 1067.96/ 1055.61 1069.15 0.000584 8.75 19322.76 880.24 0.33
1 213.21 PF#1 166000.00 1044.90 1067.99 1055.88 1069.03 0.000510 8.17 20358.92 1540.79 0.31
1 213.21 PF#2 166000.00 1044.90 1068.00 1055.88 1069.04 0.000528 8.17 20315.02 928.20 0.31
il 213.11 PF#1 166000.00 1047.60 1067.16 1058.35 1068.63 0.000913 9.73 17066.41 927.80 0.40
1 213.11 PF#2 166000.00 1047.60 1067.16i 1058.35 1068.63 0.000912 9.72 17072.18 927.79 0.40
1 213.03 PF#1 166000.00 1046.70 1066.57; 1058.30 1068.17 0.001032| 10.14 16391.47 965.60 0.42
1 213.03 PF#2 166000.00 1046.70 1066.58 1058.30 1068.17 0.001031| 10.13 16382.68 919.76 0.42
T
1 212.93 PF#1 | 166000.00 1045.40 1065.48 1058.04 1067.55 0.001316 11.53 14402.09 850.19 0.48
1 212.93 PF#2 166000.00 1045.40 1065.49i 1058.04 1067.55 0.001314/ 11.52 14408.82 798.99 0.48
\
1 212.84 PF#1 166000.00 1043.10 1063.54 | 1057.57 1066.65 0.001930 14.14 11737.26 635.75 0.58
1 212.84 PF#2 166000.00 1043.10 1063.56 1057.57 1066.66 0.001926 14.13 11745.09 635.75 0.58
i 212.74 PF#1 166000.00 1041.60 1063.06 1055.53 1065.57 0.001465 12.71 13064.60 721.72 0.51
1 212.74 PF#2 166000.00 1041.60 1063.08 1055.53 1065.58 0.001462 12.70 13074.10 676.59 0.51
1 212.68 PF#1 166000.00 1036.90 1063.02 1052.69 1065.16 0.001030| 11.74 14139.91 629.02 0.44
1 212.68 PF#2 166000.00 1036.90 1063.04 1052.69 1065.17 0.001028} 11.73 14148.66 629.03 0.44
1 212.675 Bridge \
1 212.67 PF#1 166000.00 1036.90 1062.53 1052.69 1064.77 0.001102 12.00 13830.37 626.50 0.45
1 212.67 PF#2 166000.00 1036.90 1062.54 1052.69 1064.77 0.001101 12.00 13834.12 626.51 0.45
1 212.56 PF#1 166000.00 1039.30 1056.87 1055.74 1063.23 0.004887 20.23 8207.39 521.49 0.90
1 212.56 PF#2 166000.00 1039.30 1056.98 1055.74 1063.25 0.004781 20.09 8263.99 521.09 0.89
1 212.46 PF#1 166000.00 1037.20 1056.23 1052.77 1060.78 0.003034 17.41 9703.67 1555.15 0.72
1 212.46 PF#2 166000.00 1037.20 1056.29 1052.77 1060.80 0.003114 17.05 9738.10 557.66 0.72




HEC-RAS Plan: DupEff River: 1 Reach: 1 (Continued)

Reach River Sta Profile Q Total Min ChEl | W.S.Elev Crit W.S. E.G.Elev | E.G.Slope Vel Chnl Flow Area | Top Width l Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (fuft) (fts) (sq ft) (ft)
1 21237, PF#1 166000.00 1036.60 1053.09 1051.73 1058.81 0.004658 | 19.19 8651.10 573.58 0.87
1 212.37 PF#2 166000.00 1036.60 1053.10 1051.73 1058.81 0.004647 19.17 8657.61 573.63 0.87
1 212.27 PF#1 166000.00 1035.10 1050.68 1049.57 1056.35 0.005222| 19.10 8689.03 2801.44 0.89
1 212.27 PF#2 166000.00 1035.10 1050.71 1049.57 1056.36 0.005192 19.07 8704.85 605.70 0.89
1 212.18 PF#1 166000.00 1030.80 1050.27 1045.89 1053.95 0.002685 15.41 10771.28 2341.16 0.66
1 21218 PF#2 166000.00 1030.80 1050.30| 1045.89 1053.97 0.002669 15.38 10791.50 627.68 0.65
|
1 212.08 PF#1 166000.00 1025.90 1050.06 1041.45 1052.68 0.001412] 12.99 12782.71 2180.90 0.49
1 212.08 PF#2 166000.00 1025.90 1050.09 1041.45 1052.70 0.001405 12.97 12803.52 589.77 0.49
1 211.99 PF#1 166000.00 1025.39 1048.57 1041.17 1051.79 0.001817 14.39 11535.15 1310.55 0.55
1 211.99 PF#2 166000.00 1025.39 1048.62 1041.17 1051.82 0.001806 14.36 11560.38 549.74 0.55
1 211.89 PF#1 166000.00 1024.19 1047.95 1039.97 1050.86 0.001595 13.69 12125.97 564.78 0.52
1 211.89 PF#2 166000.00 1024.19 1048.01 1039.97 1050.90 0.001583 13.66 12154.99 564.94 0.52
1 211.79 PF#1 166000.00 1023.84 1047.10; 1039.26 1050.02 0.001613 13.71 12111.00 1186.74 0.52
1 211.79 PF#2 166000.00 1023.84 1047.16 1039.26 1050.06 0.001599 13.67 12145.65 567.77 0.52
|
1 211.71 PF#1 166000.00 1023.19 1046.38 1038.56 1049.29 0.001615 13.70 12118.89 637.47 0.52
1 211.71 PF#2 166000.00 1023.19 1046.45 1038.56 1049.34 0.001599 13.65 121568.51 569.33 0.52
\ |
1 211.64 PF#1 166000.00 1022.58 1045.49 1038.24 1048.61 0.001773/ 14.16 11720.96 835.81 0.55
1 211.64 PF#2 166000.00 1022.58 1045.57 | 1038.24 1048.66 0.001751 14.11 11767.87 562.02 0.54
T
|
1 211.54 PF#1 166000.00 1021.90 1043.53 1038.07 1047.48 0.002272 15.95 10410.75 525.50 0.63
1 211.54 PFi#2 166000.00 1021.90 1043.66 1038.07 1047.56 0.002226 15.84 10478.70 525.86 0.63
|
1 211.525 Bridge |
|
1 211.51 PF#1 166000.00 1021.80 1041.88 1037.98 1046.51 0.002923| 17.26 9616.05 521.31| 0.71
1 211.51 PF#2 166000.00 1021.80 1042.12 1037.98 1046.63 0.002807 17.05 9738.69 521.98! 0.70
|
1 211.41 PF#1 166000.00 1018.30 1041.42 1044.81 0.001948 14.79 11221.50 565.86 0.59
i 211.41 PF#2 166000.00 1018.30 1041.69 1044.99 0.001869 14.59 11375.19 567.44 0.57
1 211.31 PF#1 166000.00 1020.80 1040.20 1037.24 1043.59 0.003137 14.78 11234.25 821.06 0.70
1 211.31 PF#2 166000.00 1020.80 1040.63 1037.24 1043.81 0.002845 14.33 11585.76 823.96 0.67
d 211.21 PF#1 166000.00 1021.10 1039.45 1035.55 1041.89 0.002343 12.54 13237.48 989.51 0.60
1 211.21 PF#2 166000.00 1021.10 1040.04 1035.55 1042.28 0.002037 | 12.01 13818.43 991.82 0.57
| 1
1 211.12 PF#1 166000.00 1015.70 1039.87 1029.88 1040.93 0.000644 | 8.29 20026.95 1060.56 | 0.34
1 211.12 PF#2 166000.00 1015.70 1040.41 1029.88 1041.42 0.000587 8.06 20608.32 1081.14 0.32
T
1 211.02 PF#1 166000.00 1019.40 1038.44 1032.11 1040.38 0.001433| 11.22 15256.11 1310.75 0.49
1 211.02 PF#2 166000.00 1019.40 1039.06 1032.12 1040.91 0.001298 10.92 15277.02 1005.42 0.47
\
1 210.93 PF#1 166000.00 1018.70 1038.11 1034.18 1039.54 0.001361/ 10.24 19460.52 2668.95 0.47
1 210.93 PF#2 166000.00 1018.70 1038.16 1033.38 1040.16 0.001720 | 11.53 15120.02 1173.11 0.53
1 210.83 PF#1 166000.00 1019.10 1037.40 1032.21 1038.86 0.001318 10.23 19536.87 2260.41 0.46
1 210.83 PF#2 166000.00 1019.10 1037.36 1031.99 1039.30 0.001616 11.31 15485.58 1303.30 0.51
|
1 210.74 PF#1 166000.00 1018.20 1036.90 1029.79 1038.25 0.001002| 9.51 19824.06 2325.61 0.41
1 210.74 PF#2 166000.00 1018.20 1037.01) 1029.51 1038.51 0.001066 | 9.85 17018.50 1365.70 0.42
|
1 210.64 PF#1 166000.00 1017.70 1036.64 1029.00 1037.70 0.000835 8.61 22697.83 2997.54 0.37
1 210.64 PF#2 166000.00 1017.70 1036.65 1029.00 1037.94 0.000956 9.21 19007.99 1479.19 0.40
T
1 210.55 PF#1 166000.00 1018.00 1035.92| 1028.55 1037.21 0.001015 9.17 19327.74 2363.76 0.41
1 210.55 PF#2 166000.00 1018.00 1036.18] 1028.55 1037.43 0.000970/ 9.04 19351.21 1743.43 0.40
\ \
1 210.46 PF#1 166000.00 1016.30 1036.30 1025.05 1036.70 0.000315 5.06 32809.68 2068.39 0.21
1 210.46 PF#2 166000.00 1016.30 1036.55 1025.05 1036.94 0.000304 4.99 33290.61 1905.27 0.21
1 210.36 PF#1 166000.00 1017.40 1035.87 1027.55 1036.46 0.000542 6.21 26745.71 1908.19 | 0.29
1 210.36 PF#2 166000.00 1017.40 1036.14 1027.55 1036.72 0.000509 6.09 27269.74 1909.31| 0.28
1 210.26 PF#1 166000.00 1016.90 1035.68 1026.47 1036.19 0.000463 5.72 29013.43 1943.97 0.26
1 210.26 PF#2 166000.00 1016.90 1035.97| 1026.47 1036.46 0.000435 5.61 29570.83 1945.53 0.25
[ |
1 210.17 PF#1 166000.00 1014.70 1035.29] 1027.95 1035.91 0.000609 6.31 26319.87 2187.11 0.@




HEC-RAS Plan: DupEff River: 1 Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch El | W.S. Elev Crit W.S. E.G. Elev E.G. Slope \ Vel Chnl Flow Area Top Width \ Froude # Chl
(cfs) () (f) @) () @y | (fus) (saft W |
1 210.17 PF#2 166000.00 1014.70 1035.61 1027.95 1036.20 0.000565 6.16 26940.91 1975.40 0.29
1 210.07 PF#1 166000.00 1018.70 1035.08 1026.32 1035.59 0.000543 5.78 29128.99 2347.69 0.26
1 210.07 PF#2 166000.00 1018.70 1035.40] 1026.28 1035.90 0.000526 5.74 29207.43 2015.00 0.26
|
| |
1 209.98 PF#1 166000.00 998.62 1035.11 1019.92 1035.39 0.000164 4.32 39949.28 2495.85 0.17
1 209.98 PF#2 166000.00 998.62 1035.39 1019.88 1035.70 0.000177 4.49 36985.45 1842.97 0.18
|
1 209.88 PF#1 166000.00 997.42 1034.93 1018.36 1035.29 0.000201] 4.89 34725.63 1828.99 0.20
1 209.88 PF#2 166000.00 997.42 1035.19 1018.32 1035.60 0.000216| 5.10 32558.83 1650.94 0.20
|
1 209.79 PF#1 166000.00 1003.93 1034.85 1019.46 1035.18 0.000207 4.68 35815.89 2274.68 0.19
1 209.79 PF#2 166000.00 1003.93 1035.09 1019.65 1035.48 0.000234 | 4.97 33396.39 1686.12 0.20
| |
1 209.69 PF#1 166000.00 1004.96 1034.41/ 1021.44 1035.00 0.000504 | 6.17 26927.41 2254.04 0.28
1 209.69 PF#2 166000.00 1004.96 1034.58 1021.87 1035.27 0.000612] 6.67 24896.48 1666.72 0.30
1 209.6 PF#1 166000.00 1003.48 1034.21 1022.79 1034.75 0.000344 6.21 28592.34 2390.29 0.25
1 209.6 PF#2 166000.00 1003.48 1034.26 1023.22 1034.98 0.000430| 6.96 24606.78 1328.11 0.28
1 209.54 PF#1 166000.00 1005.00 1032.94 1026.10 1034.51 0.000808| 12.16 18920.65 1093.87 041‘
1 209.54 PF#2 166000.00 1005.00 1033.17 1026.10 1034.73 0.000796 12.13 18832.48 1050.00 040
1 209.535 Bridge
1 209.53 PF#1 166000.00 1005.00 1032.62 1026.09 1034.25 0.000855 | 12.41 18565.73 1093.87 042
1 209.53 PF#2 166000.00 1005.00 1032.84 1026.10 1034.48 0.000840 12.37 18495.38 1050.00 0.41
| |
1 209.42 PF#1 166000.00 1003.87 1032.51 1024.61 1033.34 0.000757‘ 7.34 22651.20 3449.86 | 0.35
1 209.42 PF#2 166000.00 1003.87 1032.77 1024.61 1033.57 0.000713 [ 7.20 23049.24 1636.60 0.34
|
1 209.33 PF#1 166000.00 996.31 1032.38 1021.18 1032.99 0.000445 6.32 26675.06 6734.89 0.27
1 209.33 PF#2 166000.00 996.31 1032.63 1021.18 1033.24 0.000432 6.26 26537.57 1585.47 0.27
|
1 209.24 PF#1 166000.00 1008.90 1031.35 1026.11 1032.58 0.001239| 9.36 20160.96 3668.36 0.44
1 209.24 PF#2 166000.00 1008.90 1031.34 1026.15 1032.80 0.001403 9.95 18055.99 1637.72 047
[
1 209.14 PF#1 166000.00 1010.60 1030.69 1025.89 1031.94 0.001275 9.50 20412.75 3553.73 0.45
1 209.14 PF#2 166000.00 1010.60 1030.60 1026.05 1032.06 0.001458 10.11 18577.89 1899.79 0.48
\
1 209.04 PF#1 166000.00 1012.20 1030.45 1023.93 1031.32 0.000816 8.02 24080.08 4633.32| 0.37
1 209.04 PF#2 166000.00 1012.20 1030.39 1023.99 1031.35 0.000885| 8.33 22691.72 1980.00 0.38
1 208.95 PF#1 166000.00 1013.80 1027.37 1027.01 1030.35 0.003774 14.37 13413.33 3710.50 | 077
1 208.95 PF#2 166000.00 1013.80 1027.38 1027.00 1030.36 0.003762 14.35 13433.12 2058.96 0.77
1 208.85 PF#1 166000.00 1013.40 1027.11] 1024.13 1028.51 0.002038 9.75 17958.04 3049.03 0.54
1 208.85 PF#2 166000.00 1013.40 1027.11 1024.11 1028.51 0.002037| 9.75 17971.29 1945.66 0.54
\ ‘
1 208.75 PF#1 166000.00 1005.20 1026.41 1021.31 1027.61 0.001289 8.80 18870.67 2854.08 0.44
1 208.75 PF#2 166000.00 1005.20 1026.42 1021.31 1027.62 0.001294 8.79 18880.31 1548.90 0.44
1 208.67 PF#1 166000.00 1007.60 1025.63 1021.02 1026.96 0.001614 9.25 17964.56 3257.49 0.48
1 208.67 PF#2 166000.00 1007.60 1025.64 1021.02 1026.97 0.001615| 9.25 17944.12 1585.22 0.48
1 208.57 PF#1 166000.00 1007.60 1021.05 1021.05 1025.15 0.007401 16.25 10216.43 1588.16 1.00
1 208.57 PF#2 166000.00 1007.60 1021.05 1021.05 1025.15 0.007440 16.25 10216.43 1241.44 1.00
| |
1 208.48 PF#1 166000.00 1007.60 1021.36| 1017.86 1022.45 0.001742 8.36 19846.45 2170.30 0.49
1 208.48 PF#2 166000.00 1007.60 1021.38 1017.86 1022.46 0.001731 8.35 19884.46 2170.30 0.49
|
1 208.39 PF#1 166000.00 1005.60 1020.44 1017.33 1021.56 0.002009 8.49 19556.29 2917.06 0.51
1 208.39 PF#2 166000.00 1005.60 1020.47 1017.33 1021.58 0.001987 | 8.46 19622.28 2285.85 0.51
1 208.29 PF#1 166000.00 1004.70 1019.52 1016.25 1020.55 0.001814 8.14 20401.30 2550.03 0.49
1 208.29 PF#2 166000.00 1004.70 1019.57 1016.25 1020.59 0.001783 8.09 20508.57 2381.47 049
1 208.19 PF#1 166000.00 1004.70 1018.79| 1014.91 1019.66 0.001564 749 22151.56 2675.20 0.46
1 208.19 PF#2 166000.00 1004.70 1018.85 1014.91 1019.71 0.001524 7.44 22325.38 2664.02; 0.45
[
\
1 208.1 PF#1 166000.00 1001.40 1018.03 1014.27 1018.84 0.001569 7.22 22976.38 3169.18 0.46
1 208.1 PF#2 166000.00 1001.40 1018.12 1014.27 1018.91 0.001506 7.14 23258.76 2944.81 0.45
|
1 207.99 PF#1 166000.00 999.90 1016.92 1013.04 1017.87 0.001846 7.82 21224.66 3550.63 | 049
1 207.99 PF#2 166000.00 999.90 1017.08 1013.04 1018.00 0.001749 7.66 21661.21 2749.34| 0.48




HEC-RAS Plan: DupEff River: 1 Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch El | W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (fUft) (ft's) (sq ft) (ft)
1 207.9 PF#1 166000.00 1000.80 1016.38 1012.13 1017.07 0.001248 | 6.69 2484212 3677.94 0.41
1 207.9 PF#2 166000.00 1000.80 1016.58 1012.13 1017.24 0.001158| 6.53 25415.12 3016.31| 0.40
| |
1 207.8 PF#1 166000.00 999.10 1015.41 1011.92 1016.32 0.001667 7.69 21970.15 4717.03 0.47
1 207.8 PF#2 166000.00 999.10 1015.66 1011.92 1016.54 0.001544 7.53 22032.87 2617.43 0.46
| ‘ |
1 207.71 PF#1 166000.00 1000.30 1014.41 1011.60 1015.43 0.001884 | 8.24 20770.72 3875.76 0.50
1 207.71 PF#2 166000.00 1000.30 1014.58 | 1011.48 1015.67 0.001904; 8.39 19789.24 2344.11| 0.51
\ \ ‘
1 207.62 PF#1 166000.00 1000.20 1012.76 1010.44 1014.28 0.002780 9.99 17277.21 4261.97 0.61
1 207.62 PF#2 166000.00 1000.20 1012.98] 1010.38 1014.53 0.002696 10.01 16602.68 1962.23 0.61
1 207.53 PF#1 166000.00 999.10 1012.09 1008.07 1013.25 0.001487 8.78 19697.37 4480.19 | 0.47
1 207.53 PF#2 166000.00 999.10 1012.25 1007.97 1013.51 0.001553 9.01 18428.21 1672.10 0.48
|
1 207.49 PF#1 166000.00 992.20 1012.07 1004.75 1012.92 0.000745 7.40 22425.83 3807.67 0.35
1 207.49 PF#2 | 166000.00 992.20 1012.33| 1004.75 1013.15 0.000702 7.27 22830.88 1579.37 0.34
\' . \
1 207.485 | Bridge | |
| | B
1 207.48 PF#1 | 166000.00 992.20 1011.97] 1004.75 1012.83 0.000763 7.46 22259.18 3764.82 0.35
1 207.48 PF#2 | 166000.00 992.20 1012.22| 1004.75 1013.05 0.000720| 7.33 22660.16 1578.87 0.34
| \
1 207.43 PF#1 166000.00 999.00 1010.99] 1007.63 1012.48 0.002056 9.80 16943.05 3420.35‘ 0.54
1 207.43 PF#2 166000.00 999.00 1011.34| 1007.63 1012.73 0.001848 9.47 17535.23 1686.77 0.52
1 207.34 PF#1 166000.00 995.90 1009.51 1006.72 1011.35 0.002647 10.88 15262.63 3294.41 0.61
1 207.34 PF#2 166000.00 995.90 1010.15 1006.72 1011.77 0.002156 10.21 16265.80 1568.77 | 0.56
T
1 207.27 PF#1 166000.00 993.30 1008.39 1006.08 1010.28 0.002803 10.35 15197.74 2021.75 0.62
1 207.27 PF#2 166000.00 993.30 1009.39 1006.07 1010.93 0.002031 9.44 16777.84 1617.90 0.54
1 207.16 PF#1 166000.00 992.70 1007.63 1004.57 1008.85 0.001702 9.42 19339.72 2937.65 | 0.50
1 207.16 PF#2 166000.00 992.70 1008.33 1005.08 1009.81 0.001825 10.16 17450.59 1734.50 0.52
1 207.07 PF#1 166000.00 992.80 1004.30 1004.30 1007.37 0.005272 15.04 12709.44 2121.27 0.86
1 207.07 PF#2 166000.00 992.80 1004.74 1004.74 1008.25 0.005422 15.68 11728.65 1710.74 0.88
1 206.97 PF#1 166000.00 981.70 1003.73 995.22 1004.80 0.000773 8.53 21352.60 2153.01 0.36
1 206.97 PF#2 166000.00 981.70 1004.63 995.22 1005.77 0.000760 8.62 19950.52 1567.64 0.36
1 206.88 PF#1 166000.00 981.80 1003.59 993.27 1004.41 0.000528 7.55 24354.50 2551.40 0.31
1 206.88 PF#2 166000.00 981.80 1004.48 993.27 1005.39 0.000533 7.71 22622.29 1800.86 0.31
1 206.79 PF#1 166000.00 981.80 1003.43 992.85 1004.13 0.000488 6.93 26343.78 3026.51 0.29
1 206.79 PF#2 | 166000.00 981.80 1004.34 992.85 1005.10 0.000478 7.08 24760.10 1934.31 0.29
1 206.7 PF#1 | 166000.00 981.80 1003.32) 994.04 1003.85 0.000441| 6.03 29831.77 3518.68 0.27
il 206.7 PF#2 | 166000.00 981.80 1004.25 994.04 1004.82 0.000429 6.14 27986.52 2093.13 0.27
[
| |
1 206.6 PF#1 166000.00 981.80 1002.90 996.86 1003.56 0.000710 6.91 26877.21 3305.80 0.33
1 206.6 PF#2 166000.00 981.80 1003.79, 996.68 1004.54 0.000695 7.14 24927.56 2185.35 0.33
\ |
il 206.51 PF#1 166000.00 981.80 1002.02/ 998.52 1003.04 0.001348| 8.99 22111.25 4076.37 0.45
1 206.51 PF#2 166000.00 981.80 1002.84 999.19 1004.02 0.001341 9.36 20116.29 2060.75 0.46
1 206.41 PF#1 166000.00 982.50 1001.41 997.88 1002.32 0.001436 8.71 23370.94 3862.05 0.46
1 206.41 PF#2 166000.00 982.50 1002.21 998.36 1003.30 0.001435 9.12 20569.79 2190.50 0.47
1 206.32 PF#1 166000.00 982.80 1000.76 997.04 1001.56 0.001495 8.05 24553.57 3961.10 0.46
i 206.32 PF#2 166000.00 982.80 1001.56 997.90 1002.55 0.001498 8.50 21191.37 2377.93 0.47
| |
1 206.22 PF#1 166000.00 983.00 999.83 ‘ 996.54 1000.70 0.001855 8.54 24922.30 3819.75 } 0.52
1 206.22 PF#2 166000.00 983.00 1000.69 996.71 1001.72 0.001734 8.70 21236.13 2441.77| 0.51
I | |
1 206.13 PF#1 166000.00 984.60 998.84 999.71 0.002097 8.44 24241.50 3610.69 0.52
1 206.13 PF#2 166000.00 984.60 999.43 1000.66 0.002539 9.44 19323.79 2386.31 0.57
| \
1 206.03 PF#1 166000.00 984.50 997.19 995.40 998.47 0.002920| 10.04 20468.71 3627.33 0.61
1 206.03 PF#2 166000.00 984.50 997.37 995.41 999.15 0.003548 11.22 16111.43 2131.13 0.67
1 205.94 PF#1 166000.00 981.00 996.28 | 992.36 997.17 0.001782 8.09 23804.66 3972.87 0.48
il 205.94 PFi#2 166000.00 981.00 996.85: 992.30 997.71 0.001519] T 22932.78 2567.00 0.45
[ \ \




HEC-RAS Plan: DupEff River: 1

Reach: 1 (Continued)

Reach River Sta Profile Q Total MinChEl | W.S.Elev Crit W.S. E.G.Elev E.G.Slope | Vel Chnl Flow Area Top Width ‘ Froude # Chl
(cfs) (ft) (ft) (ft) (] @) [ (fs) (sqft) (ft) \
1 205.84 PF#1 166000.00 979.50 995.78 991.10 996.43 0.001006 6.80 27802.52 3933.88 0.38
1 205.84 PF#2 166000.00 979.50 996.39 991.10 997.06 0.000928 6.78 25657.05 2435.70 0.36
1 205.75 PF#1 166000.00 973.90 995.10 989.59 995.78 0.001766 6.71 25677.68 3323.85 0.37
1 205.75 PF#2 166000.00 973.90 995.83 989.59 996.48 0.001497| 6.46 25689.44 2402.30 0.35
1 205.62 PF#1 166000.00 976.00 994.55 988.70 995.07 0.000680 5.99 30115.70 4036.31 0.31
1 205.62 PF#2 166000.00 976.00 995.25| 988.65 995.85 0.000671 6.18 26878.39 2234.10 0.31
| \
1 205.52 PF#1 166000.00 975.90 994.29| 987.07 994.75 0.000496 5.67 33142.23 4244.89 0.28
1 205.52 PF#2 166000.00 975.90 994.95 987.28 995.53 0.000543 6.12 27121.18 2019.90 0.29
|
1 205.43 PF#1 166000.00 976.10 994.00 986.93 994.50 0.000544 6.04 31497.11 3841.68 0.29
1 205.43 PF#2 166000.00 976.10 994.53 986.96 995.24 0.000647 6.76 2457245 1842.37 0.33
1 205.4 PF#1 164000.00 975.50 993.99 984.67 994.40 0.000362 5.41 35918.39 4097.71 0.24
1 205.4 PF#2 164000.00 975.50 994.56 984.67 995.10 0.000413 5.90 27793.38 1747.80 0.26
1 205.34 PF#1 164000.00 975.57 993.64 986.68 994.20 0.001005 6.45 29523.69 7348.85 0.30
1 205.34 PF#2 164000.00 975.57 993.98 986.65 994.85 0.001336 7.53 22084.53 1562.96 0.35
1 205.25 PF#1 164000.00 973.40 993.26 985.26 993.82 0.000623 6.64 30541.15 4512.59 0.28
1 205.25 PF#2 164000.00 973.40 993.49 985.16 994.34 0.000817 7.64 22668.13 1482.30 0.32
1 205.15 PF#1 164000.00 973.10 991.76 987.66 993.21 0.002039 10.40 19449.29 3049.28 0.49
1 205.15 PF#2 164000.00 973.10 992.25 987.65 993.69 0.001819 10.06 17454.60 1445.00 0.47
1 205.06 PF#1 164000.00 970.50 990.85 984.95 992.22 0.001875| 9.62 18539.88 2210.68 0.47
1 205.06 PF#2 164000.00 970.50 991.36 984.95 992.79 0.001795 ‘ 9.65 17328.48 1435.30 0.46
‘ |
1 204.97 PF#1 164000.00 973.30 990.56 984.97 991.30 0.001134 7.35 24819.05 3736.09 0.36
1 204.97 PF#2 | 164000.00 973.30 990.76 | 985.05 991.87 0.001485 8.49 19457.05 1516.30 0.42
1 204.87 PF#1 | 164000.00 968.10 990.19| 982.94 990.80 0.000767 6.60 27860.69 3635.74 | 0.31
1 204.87 PF#2 | 164000.00 968.10 990.37 | 982.85 991.20 0.000942 7.37 22409.55 1542.20 | 0.34
\
1 204.78 PF#1 | 164000.00 967.60 990.01] 980.93 990.45 0.000477 5.68 31874.88 4837.51 0.25
1 204.78 PF#2 164000.00 967.60 990.13 ] 980.78 990.77 0.000611| 6.47 25928.85 1620.43 0.28
1 204.68 PF#1 164000.00 971.40 989.36 | 982.91 990.10 0.000903 7.28 24862.56 3375.81 0.33
1 204.68 PF#2 | 164000.00 971.40 989.32/ 982.81 990.31 0.001151 8.21 21000.50 1586.28 0.38
1 204.61 PF#1 164000.00 972.60 988.59 983.53 989.64 0.001360 8.79 20900.84 7282.60 0.41
il 204.61 PF#2 164000.00 972.60 988.62 983.47 989.78 0.001462 9.12 19542.28 1602.90 | 0.42
|
d 204.53 PF#1 164000.00 972.70 987.68 982.99 988.93 0.001814 9.22 18844.19 4061.16 0.46
1 204.53 PF#2 164000.00 972.70 987.68 982.94 989.03 0.001919 9.48 18005.97 1610.90 0.47
1 204.42 PF#1 164000.00 971.40 986.40 982.76 987.76 0.002432 | 9.40 17715.45 2778.70 0.51
1 204.42 PF#2 164000.00 971.40 986.38 982.73 987.81 0.002531] 9.57 17129.48 1653.57 0.52
1 204.34 PF#1 | 164000.00 969.30 985.28 981.45 986.65 0.002470 9.39 17462.96 2452.20 0.52
1 204.34 PF#2 164000.00 969.30 985.29 981.45 986.66 0.002469 9.38 17480.30 1701.99 0.52
|
1 204.25 PF#1 164000.00 969.22 980.90 980.90 984.46 0.007742 15.13 10836.44 1993.93 1.00
1 204.25 PF#2 | 164000.00 969.22 980.89 980.89 984 .46 0.007809 15.17 10810.89 1516.99 | 1.00
1 204.15 PF#1 164000.00 966.00 981.17 975.82 982.09 0.001058 7.72 21240.76 2149.48 0.40
1 204.15 PF#2 164000.00 966.00 981.18 975.82 982.11 0.001059| 7.7 21274.63 1831.89 0.40
|
1 204.05 PF#1 164000.00 965.00 980.27 976.80 981.39 0.001759 8.49 19320.37 2116.76 0.50
1 204.05 PF#2 164000.00 965.00 980.29 976.80 981.41 0.001744 8.47 19370.37 2116.76 0.49
1 203.96 PF#1 | 164000.00 964.10 o77.71 976.71 979.86 0.005220 11.77 13938.65 2225.53 0.80
1 203.96 PF#2 164000.00 964.10 977.98 976.71 979.97 0.004601 11.33 14478.25 2050.76 0.75
T
1 203.86 PF#1 164000.00 962.30 977.81 971.84 978.53 0.000902 6.82 24032.73 2201.58 0.36
1 203.86 PF#2 164000.00 962.30 978.06 971.84 978.75 0.000838| 6.67 24588.83 2191.78 0.35
|
1 203.77 PF#1 164000.00 963.30 977.43| 971.58 978.06 0.000873] 6.37 25746.39 2518.56 0.35
1 203.77 PF#2 164000.00 963.30 977.72 971.58 978.32 0.000799 6.19 26473.99 2511.27 0.34
1 203.67 PF#1 164000.00 962.30 976.93 971.58 977.61 0.000940 6.66 25646.21 3648.91 0.37
1 203.67 PF#2 164000.00 962.30 977.23 971.58 977.89 0.000885) 6.58 25407.91 2567.43| 0.36




HEC-RAS Plan: DupEff River: 1

Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width ! Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (fUft) (fs) (sq ft) (ft)
1 203.58 PF#1 164000.00 962.10 976.47 | 971.52 977.14 0.000945 6.64 25340.30 4630.96 0.37
1 203.58 PF#2 164000.00 962.10 976.81 971.52 977.46 0.000858 6.46 25597.65 2676.39 0.36
|
1 203.48 PF#1 164000.00 962.20 975.92 972.02 976.58 0.001248 6.66 25618.08 4863.77 0.41
1 203.48 PF#2 164000.00 962.20 976.25] 971.97 976.94 0.001196 6.68 24567.80 2911.71 0.40
1 203.39 PF#1 164000.00 959.90 975.23 971.15 975.93 0.001331 6.81 24862.43 4207.76 0.42
1 203.39 PF#2 164000.00 959.90 975.62 | 971.10 976.32 0.001254 | 6.69 24520.14 2930.05 0.41
|
1 203.29 PF#1 164000.00 960.70 974.46 970.77 975.20 0.001572 6.98 24302.16 4967.77 0.45
1 203.29 PF#2 164000.00 960.70 974.88 970.71 975.63 0.001478 6.94 23633.34 3009.26 0.44
| |
1 203.19 PF#1 164000.00 956.70 973.59 970.04 974.28 0.001787| 6.81 25046.62 3491.38 0.42
1 2083.19 PF#2 164000.00 956.70 973.95| 970.04 974.74 0.001 849[ 7.13 23041.46 2689.14 0.43
1 203.09 PF#1 164000.00 958.70 972.42 969.19 973.25 0.002112 7.51 23337.60 3213.89 0.46
1 203.09 PF#2 164000.00 958.70 972.75 968.97 973.69 0.002162 7.79 21163.56 2475.85 0.46
|
1 202.99 PF#1 164000.00 959.20 971.50 967.56 972.24 0.001726 7.08 24615.47 3260.60 0.42
1 202.99 PF#2 164000.00 959.20 971.87| 967.53 972.66 0.001673 7.1 22949.27 2457.50 0.41
1 202.9 PF#1 164000.00 956.50 970.92 966.33 971.52 0.001285 6.37 2728847 3419.52 0.36
1 202.9 PF#2 164000.00 956.50 971.28| 966.26 971.95 0.001315 6.59 24881.66 2511.71 0.37
d 202.8 PF#1 164000.00 956.40 97032 965.61 970.84 0.001157 5.94 29050.37 3577.40| 0.34
1 202.8 PF#2 164000.00 956.40 970.64 965.52 971.25 0.001223 6.25 26258.33 2620.78 0.35
[
1 202.69 PF#1 164000.00 953.70 969.50 965.26 970.12 0.001416 6.45 27011.89 3716.99 0.37
1 202.69 PF#2 164000.00 953.70 969.79 965.27 970.49 0.001483 6.73 24379.59 2553.41 0.38
1 202.59 PF#1 164000.00 953.70 968.55| 964.73 969.23 0.001710 6.76 25201.38 3795.64 0.40
1 202.59 PF#2 164000.00 953.70 968.77 964.70 969.56 0.001832 7.10 23099.83 2606.65 0.42
1 202.48 PF#1 164000.00 952.50 967.66 963.72 968.30 0.001617 6.64 26503.22 3830.22 0.40
1 202.48 PF#2 164000.00 952.50 967.77 963.79 968.54 0.001789 7.04 23415.23 2826.14 0.42
1 202.37 PF#1 164000.00 954.60 966.79 | 962.77 967.38 0.001487 6.30 27725.82 4026.46 0.39
1 202.37 PF#2 164000.00 954.60 966.82 963.06 967.52 0.001673 6.70 24843.07 3165.40 0.41
1 202.29 PF#1 164000.00 955.50 966.51 961.30 966.88 0.000809 4.90 34227.32 432750 0.29
1 202.29 PF#2 164000.00 955.50 966.59 | 961.30 966.97 0.000812 4.93 33283.39 3605.60 0.29
1 202.18 PF#1 164000.00 950.00 965.70 961.75 966.23 0.001545 5.88 28639.20 4356.13 0.38
1 202.18 PF#2 164000.00 950.00 965.77 961.75 966.31 0.001559 5.94 27619.54 3692.06 0.38
1 202.09 PF#1 164000.00 950.00 964.09 961.98 965.01 0.003848 7.74 21594.75 4052.05 0.57
1 202.09 PF#2 164000.00 950.00 964.16 961.95 965.09 0.003803 7.75 21163.39 3682.20 0.57
1 201.99 PF#1 164000.00 948.70 963.29 958.65 963.87 0.001252 6.13 2723415 5331.46 0.38
1 201.99 PF#2 164000.00 948.70 963.38 958.65 963.96 0.001241 6.12 26811.01 3219.77 0.37
|
|
1 201.9 PF#1 164000.00 947.20 962.94 957.27 963.35 0.000785 5.15 31873.70 5241.54 0.31
1 201.9 PF#2 164000.00 947.20 963.05 957.27 963.45 0.000756 5.08 32284.29 3830.97 0.31
| \
1 201.81 PF#1 164000.00 946.00 962.64 955.84 962.99 0.000619 4.79 34251.95 5916.44 0.28
1 201.81 PF#2 164000.00 946.00 962.75 955.84 963.10 0.000597 4.73 34684.20 3650.46 0.27
|
1 201.71 PF#1 164000.00 946.00 961.87 | 958.21 962.46 0.001826 | 6.22 26658.13 8308.19 0.40
1 201.71 PF#2 164000.00 946.00 961.98/ 958.21 962.58 0.001807 6.24 26277.29 3415.69 0.40
| |
1 201.62 PF#1 164000.00 945.60 961.15 956.72 961.66 0.001385 5.78 28773.37 7614.80 0.35
d 201.62 PF#2 164000.00 945.60 961.28 956.72 961.80 0.001343 5.74 28552.62 3241.81 0.34
|
1 201.52 PF#1 164000.00 940.90 960.41 955.39 960.87 0.001854 5.50 30263.04 8984.51 [ 0.33
1 201.52 PF#2 164000.00 940.90 960.53 955.39 961.02 0.001898 5.61 29242.62 3382.85 0.34
1 201.43 PF#1 164000.00 941.30 959.46 954.87 960.01 0.001619 5.99 27971.80 6526.99 0.37
1 201.43 PF#2 164000.00 941.30 959.60 954.87 960.15 0.001604 6.00 27334.01 3288.24 0.37
\ |
1 201.33 PF#1 164000.00 943.00 958.44 954.88 959.06 0.002024 6.40 26135.11 5745.25 0.41
1 201.33 PF#2 164000.00 943.00 958.60 954.88 959.23 0.001959 6.36 25785.53 3307.45 0.40
1 201.24 PF#1 164000.00 943.00 957.46 953.61 958.06 0.001852] 6.23 26885.10 6935.04 0.40
1 201.24 PF#2 164000.00 943.00 957.66 953.61 958.26 0.001790 6.21 26420.07 3500.08 | 0.40




HEC-RAS Plan: DupEff River: 1

Reach: 1 (Continued)

Reach River Sta Profile Q Total Min ChEl | W.S.Elev | CritW.s. E.G.Elev | E.G. Slope l Vel Chnl Flow Area | TopWidth | Froude # Chl
(cfs) (ft) (ft) [ (ft) i) | (fts) (sqft) (ft)
1 201.14 PF#1 164000.00 940.40 956.91 952.08 957.32 0.001090 5.20 32069.34 8631.33 0.31
1 201.14 PF#2 164000.00 940.40 957.15 952.08 957.55 0.001017 5.10 32150.13 3680.58 0.30
1 201.05 PF#1 164000.00 941.50 956.49 950.99 956.80 0.000974] 4.50 37110.44 9249.94 | 0.26
1 201.05 PF#2 164000.00 941.50 956.74 | 950.99 957.06 0.000928 4.48 36618.90 3898.52 0.26
1 200.95 PF#1 164000.00 939.80 956.09 949.86 956.38 0.000668 4.33 39057.14 10045.22 0.25
1 200.95 PF#2 164000.00 939.80 956.38 949.86 956.66 0.000629 4.27 38407.73 4001.09 0.24
| |
1 200.86 PF#1 164000.00 938.50 955.63 949.69 955.94 0.001346 4.48 37607.63 11080.59 0.27
1 200.86 PF#2 164000.00 938.50 955.94 949.69 956.24 0.001276 4.46 36762.91 4032.00 0.26
1 200.77 PF#1 164000.00 936.90 955.02 949.21 955.35 0.000950 4.62 36840.73 11449.90 0.28
1 200.77 PF#2 164000.00 936.90 955.38 ; 949.21 955.70 0.000875 4.52 36283.86 4122.20 0.27
|
1 200.67 PF#1 164000.00 939.80 954.42 948.98 954.80 0.001288| 4.96 33784.71 10368.24 0.30
1 200.67 PF#2 | 164000.00 939.80 954.84 948.98 955.20 0.001158 4.82 34281.14 4009.30 0.28
| |
1 200.58 PF#1 | 164000.00 937.60 953.76‘ 948.29 954.14 0.0013131 5.04 33541.77 10091.02 0.30
1 200.58 PF#2 | 164000.00 937.60 954.23] 948.29 954.60 0.001187 4.91 33793.59 3940.00 0.28
T T
[ [
1 200.49 PF#1 | 164000.00 936.90 953.28 946.97 953.59 0.000940 4.59 37370.44 10978.11 0.26
1 200.49 PF#2 164000.00 936.90 953.77 946.97 954.10 0.000893 4.59 36178.07 3791.00 0.25
|
1 200.39 PF#1 | 164000.00 937.00 952.89 946.26 953.17 0.000739 4.35 39814.10 11315.74 0.24
1 200.39 PF#2 164000.00 937.00 953.40| 946.26 953.70 0.000702| 4.37 38317.51 3741.00 0.23
T
1 200.3 PF#1 179750.00 937.70 952.12 947.18 952.61 0.001603 5.79 36487.07 9118.91 0.34
1 200.3 PF#2 179750.00 937.70 952.73 947.17 953.18 0.001382 5.57 36217.73 3683.53 0.31
1 200.2 PF#1 179750.00 937.00 951.10 946.78 951.67 0.002027 | 6.37 35619.57 11857.73 0.37
1 200.2 PF#2 179750.00 937.00 951.83| 946.77 952.38 0.001732 6.15 34725.75 3629.00 0.35
|
1 200.1 PF#1 179750.00 934.50 950.19 945.22 950.66 0.001730, 5.74 37659.50 11254.10 0.32
1 200.1 PF#2 179750.00 934.50 951.11 945.22 951.53 0.001392 5.36 38392.25 3770.00| 0.29
1 200 PF#1 179750.00 933.40 949.74 944.16 950.01 0.000864 4.29 44537.34 11193.60 0.24
1 200 PF#2 179750.00 933.40 950.70 944.16 950.98 0.000792 4.23 42550.11 4100.00 0.23
1 199.91 PF#1 179750.00 932.10 949.39 943.36 949.60 0.000668 3.83 50254.95 10846.61 0.22
1 199.91 PF#2 179750.00 932.10 950.39 943.36 950.61 0.000573 3.75 48102.12 4530.00 0.20
1 199.82 PF#1 | 179750.00 931.20 948.90 943.28 949.09 0.002007 3.30 51778.97 10752.57 0.19
1 199.82 PF#2 | 179750.00 931.20 949.90 943.25 950.14 0.002185 3.68 47698.04 4780.001 0.20
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HEC-RAS Version 4.0.0 mMarch 2008
U.S. Army Corps of Engineers
Hydrologic Engineering Center

609 Second Street
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PROJECT DATA

Project Title: Duplicate Effective
Project File : buplicateeffective.prj
Run Date and Time: 8/23/2013 10:22:56 AM

Project in English units

Project Description:

City of Phoenix ARS (AZTEC project No AZE1005)
salt River Effective model -

Received from FEMA for LOMR case no. 08-09-1412p
salt River Effective model -

Received from FEMA for LOMR case no.

08-09-1294p

used the mode] obtained from LOMR 08-09-1412p which modified

sections 209.33 to 209.98 based on TranSystems mapping and grading plans and
Modified cross section 208.57, 208.67, 208.75 & 208.85 based on LOMR
08-09-1294P to create the Dup1icate effective Model

S.Smedley 12/01/10

L e e 2 e T T e T kkkkkrhkk ¥k

PLAN DATA

Plan Title: buplicate Effective . .
Plan File : R:\Phoenix\Projects\AZel005-ARS_ProgramManagement\Technical\Drainage\HEC-RAS\Duplicate Effective Model\Duplicateeffective.p0l

Geometry Title: Salt River Reach 3 - Duplicate Effective
Geometry File : R:\Phoenix\Projects\Azel005-ARS_Programmanagement\Technical\Drainage\HEC-RAS\Duplicate Effective
Model\Duplicateeffective.g02
Flow Title : Reach 3 - Floodway
ile : R:\Phoenix\Projects\AzE1005-ARS_ProgramManagement\Technical\Drainage\HEC-RAS\Duplicate Effective

Flow F
Mode1\Dup11cateEffect1ve fo1

Plan Summary Information:

Number of: ~Cross Sections = 161 Multiple Openings = 0
Culverts = 0 Inline_Structures = 0
Bridges = 6 Lateral Structures = 0

Computational Information

water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
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
Encroachment Data

Equal Conveyance = True

Left offset =

Right offset = 0
River = 1 Reach = 1
RS profile Method valuel value2
214.14 PF#2 119654.9720381.83
214.04 PF#2 119637.8820371.77
213.95 PF#2 119586.5420331.73
213.85 PF#2 119618.3320320.92
213.75 PF#2 1 1964120297.35
213.74 PF#2 119641.87 20296.6
213.66 PF#2 119687.5720253.56
213.57 PF#2 1 19484.520336.66
213.47 PF#2 1 19243.320266.42
213.38 PF#2 1 19346.120447.85
213.33 PF#2 1 19328.920514.52
213.26 PF#2 119497.1820378.39
213.255 PF#2 119497.3720378.09
213.25 PF#2 119497.5520377.79
213.21 PF#2 1 19490.3 20418.5
213.11 PF#2 119616.8820544.67
213.03 PF#2 1 1967220591.83
212.93 PF#2 119690.7620489.75
212.84 PF#2 1 19711.520347.25
212.74 PF#2 119690.61 20367.2
212.68 PF#2 119501.07 20130.1
212.675 PF#2 119492.8920137.19
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PF#2
PF#2
PF#2
PF#2
PF#2
PF#2
PF#2
PF#2
PF#2
PF#2
PF#2
PF#2
PF#2
PF#2
PF#2
PF#2

119502.3320128.84
119731.0520252.14
119743.34 20301
119744.0620320.69
119715.2520330.35
119706.8520334.57
119681.09 20270.9
119699.7720249.64
119685.7520250.74
119649.87 20217.7
119628.4320197.84
1 19657.7 20219.8
119603.6520129.64
119615.1920137.39
1 19638.120206.06
119531.2120356.09
119528.7520521.25
119498.47 20610
119487.12 20550
119479.13 20700
119450.42 20800
119426.13 20830
1 19388.6 20900
119322.17 21110
1 19377 21284
119375.1721291.16
119377.08 21331.8
19354.621334.72
19210 21225
949.7 2792.67
1130.44 2789.02
1105.89 2823.47
965.68 2711.24
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119212.28 20850
119200.21 21100
1 19220 21200
119141.04 21200
119199.7 21150
1 .19192.9 20799.2
119118.2220908.11
119087.13 20640
118510.5620680.86
118462.9420748.79
1 18562.620944.07
118679.18 21343.2
118822.3721767.18
119093.0321934.42
1 19104.722137.55
1 19249.521871.22
1 1936021704.11
1 19510.121472.33
1 19502.9 21175
119473.7821053.15
119474.1421053.01
119253.23 20940
1 1923020798.77
1 18980 20597.9
1 19000 20734.5
118857.5720748.18
1 18850 20800
118838.93 20800
118806.0120895.15
118784.84 21138.8
118675.5821066.25
118561.35 20622.1
118494.7120685.21
118476.9420854.87
1843520977.29
1837020914.89
18320 20772.6
18200 20767
18100 20535.
18048 20450.
18216 20450.
18591.6 20611.
18917.5 20770.
19020 20767.
1918020742.96
19300 20782.3
19385 20830
19470 20905.3
19445 20961.3
19410 20952.2
1921020830.43
1896020546.37
18880 20482.9
18885 20495.9
19025.420679.03
1910020814.38
1930020817.18
1920021031.89
118963.7821080.54
118736.54 20787.3
118542.4920734.27
118232.4120743.68
1  1813020697.43
1 1802520701.39
1 17932.620844.31
1 17970.821036.47
1 18065.621074.86

bR WN
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203.19 PF#2 1 18262.120951.24
203.09 PF#2 1  1843020905.85
202.99 PF#2 1 18469.4 20926.9
202.9  PF#2 1 18455.620967.31
202.8  PF#2 1 18390.821011.58
202.69 PF#2 1 18377.821080.23
202.59 PF#2 1 18416.7 21190.4
202.48 PF#2 1 18360 21302.7
202.37 PF#2 1 1827021577.77
202.29 PF#2 1 18197.4 21803
202.18 PF#2 1 18139.721936.54
202.09 PF#2 1 18212.921936.96
201.99 PF#2 1 18235.121861.56
201.9  PF#2 117992.63 21823.6
201.81 PF#2 117952.4821801.08
201.71 PF#2 118112.81 21528.5
201.62 PF#2 118235.69 21477.5
201.52 PF#2 118008.55 21391.4
201.43 PF#2 118053.86 21342.1
201.33 PF#2 118074.35 21381.8
201.24 PF#2 118069.92 21570
201.14 PF#2 118040.42 21721
201.05 PF#2 117950.48 21849
200.95 PF#2 117952.91 21954
200.86 PF#2 18000 22032

1
1 17828.8 21951
1 17640 21649.3
1 17510 21450
1 17380 21171
5 1 17300 21041
200.3  PF#2 1 17205 20896
. 1 17115 20744
1
1
i
1

200.1  PF#2 17030 20800
200 PF#2 16950 21050
199.91 PF#2 16800 21330
199.82 PF#2 16870 21650

R e E E E a2

FLOW DATA

Flow Title: Reach 3 - Floodway X i i . h
Flow File : R:\Phoenix\Projects\AZE1005-ARS_ProgramManagement\Technical\Drainage\HEC-RAS\Duplicate Effective Model\Duplicateeffective.f0l

Flow Data (cfs)

AR R R A A A A A A A A A A A A A A A A A A A A A A AN AN A XA A LA AN A AN A AR hhkk
* River Reach RS * PF#1 PF#2 *
i 1 214.14 = 169000 169000 *
4 1 213.21 * 166000 166000 *
L 1 205.4 = 164000 164000 *
* i . * 179750 179750 *
R A A A A A A R A A A A A A A AN A A AN AN A AN AN A A Ao hh Lt

. Boundary Conditions
R R R R R A R A A A A R A A R A A A R R A A R A A R A A A A A A S A A R A A A A N A A A T A A A A A A A A A A A A A A A AR AR A AN A A A AN AS *AhK
* River Reach profile 3 Upstream Downstream *
R A AR R R A R A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A AN A A A A A A A A A AR A A A A A A AT Aoy
i 1 PF#1 * Known WS = 948.9 *
] 1 PF#2 ki Known WS = 949.9 *
KhAhhRhhhhhhhhhhhhhhhhrhhrhhhhh® Khhkhhhkhhhhhhkhkhrhi®k L2 2 2 2 1 hhhhhhhkhkhkik * *

* P — e

GEOMETRY DATA

Geometry Title: salt River Reach 3 - Duplicate Effective . . .

Geometry File : R:\Phoenix\Projects\AzEl005-ARS_ProgramManagement\Technical\Drainage\HEC-RAS\Duplicate Effective
Model\Duplicateeffective.g02

CROSS SECTION

RIVER: 1
REACH: 1 RS: 214.14
INPUT
Description: 214.14
Station Elevation Data num= 96
St. Elev Sta Elev Sta Elev Sta Elev Sta Elev
AR R A R R A A A A A A A A A A A A A A A A A A N A R A A A A A A A A A A A A A A A A A A A A A AN A A A A AN AR A A A A A AN NS
18555.4 1082.6 18577.7 1082.5 18586.5 1082.5 18650.6 1082 18678.8 1082.1
18707.4 1081.7 18729.5 1082 18771.6 1082.1 18793.7 1081.8 18836 1080.9
18859.7 1080.3 18935.6 1078.9 19050.6 1077.2 19056.7 1077.2 19059.9 1077.1
19062.9 1076.9 19063.3 1077 19067.8 1077.1 19071.9 1077.1 19078.2 1077.1
19188.3 1078.1 19249.7 1079.4 19290.2 1080.1 19298.1 1080.2 19313.1 1080.4
19327.5 1080.7 19358.6 1080.6 19391.6 1080.5 19412.8 1080.3 19520.8 1077.9
19554.8 1077.5 19580.2 1077.3 19610.8 1076.5 19651.9 1076.7 19697.7 1058.7
19715.9 1051.7 19732.8 1050.2 19750.7 1048.7 20032.7 1049 20292.3 1049.2
20350.9 1065.9 20388.3 1077.5 20405.5 1075.6 20406 1075.6 20439.7 1075.6
20637.3 1075.5 20899.6 1075.4 20920.6 1075.5 20941.8 1075.4 20947.4 1075.5
20962 1075.5 20980 1075.4 20989.9 1075.4 21074.1 1075.4 21119.6 1075.7
21168.7 1076.8 21222 1076.6 21326.8 1076.2 21327.4 1076.2 21342.2 1075
21390.6 1075 21428.8 1075 21455.3 1075.3 21502.1 1076.4 21502.4 1076.2
21505.4 1076.4 21551.9 1077.5 21591.8 1077.6 21726.3 1078.4 21759.2 1078.5
21766.3 1078.3 21792.4 1078.4 21884.6 1078.9 22013 1079.1 22034.3 1079.5
22101.6 1079.7 22156.1 1080.1 22201.4 1080 22204.6 1079.9 22217.3 1080.5
22235 1081.3 22238.1 1081.3 22264.5 1081 22267.7 1080.9 22269.4 1080.7
22269.9 1080.6 22272.4 1080.4 22280.3 1079.8 22341.9 1080.2 22431 1080.6
%%;gé.g 103%.2 22591.2 1081.8 22602.9 1082 22619.7 1083 22686.6 1082.9
. 1082.5

Manning's n values num= 3
sta n val Sta n val Ssta n val
18555.4 .04 19651.9 .035 20388.3 .04
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Bank Sta: Left Lengths: Left channel Right coeff contr. Expan.
19651.9 20388 3 475 510.51 570 sl 3
Ineffective Flow num= 2
StaL StaRr Elev Permanent

18555.4 19651.9 1082 F

20388.3 22710.3 1082 F

CROSS SECTION OUTPUT Profile #PF#1

A R A A R R A A A A A A A A A A A A A A A A A AN A AN A RN AN R AR AN XA RS A N AR AN bk nhhhkhhhhhh®t®
* £,G. Elev (ft) * 1077.01 * Element * Left oB * channel * Right 0B *
* vel Head (ft) * 1.50 * wt. n-val. ¥ % 0.035 *# #
* W.S. Elev (ft) * 1075.50 * Reach Len. (ft) * 475.00 * 510.51 * 570.00 *
* crit w.s. (ft) * 1062.66 * Flow Area (sq ft) * *17180.89 * #
* E.G. Slope (ft/ft) *0.000804 * Area (sq ft) * *17180.89 * 83.10 *
* Q Total (cfs) *169000.00 * Flow (cfs) * *169000.00 * *
* Top width (ft) * 1312.52 * Top width (ft) * * 726.91 * 585.60 *
* vel Total (ft/s) i 9.84 * Avg. vel. (ft/s) * * 9.84 * *
* Max chl ppth (ft) * 26.80 * Hydr. Depth (ft) % *  23.64 * #
* conv. Total (cfs) *5961484.0 * Conv. (cfs) ¥ *5961484.0 * x
* Length wtd. (ft) * 510.51 * wetted Per. (ft) £ ®  735.31 *® ad
* Min ch E1 (ft) * 1048.70 * shear (1b/sq ft) kg % 1.17 * %
* Alpha * 1.00 * Stream Power (1b/ft s) * * 11.53 = *
* Frctn Loss (ft) * 0.42 * cum Volume (acre-ft) * 9467.46 *35647.09 * 3148.44 *
* C & E LOSS (f}) . * 0.00 * Cum SA (acres) * 2206.08 * 3246.48 * 1055.25 *
D R R R R R R A A 2 e S T e )

warning: Divided flow computed for this cross-section. .
Note: Multiple critical depths were found at this location. The critical depth with the Towest, valid,
water surface was used.

CROSS SECTION OUTPUT Prof11e #PF#2

P L L e e P R e B L £ 1 o e T 2L e e T ]

* E.G. Elev (ft) * 1077.01 * Element * Left 0B * Channel * R1ght 0B *

* vel Head (ft) * 1.50 * wt. n-val. * * 0.035 *

* W.S. Elev (ft) * 1075.51 * Reach Len. (ft) * 475.00 * 510.51 * 570.00 =
#CriE WS, ((fD) * 1062.66 * Flow Area (sq ft) # *17184.88 * #

* E.G. Slope (ft/ft) *0.000803 * Area (sq ft) ® *17184.88 * o

* Q Total (cfs) #169000.00 * Flow (cfs) d *169000.00 * ®
* width (ft) * 726.86 * Top width (ft) ® * 726.86 * *

* vel Total (ft/s) * 9.83 * Avg. vel. (ft/s) * ad 9.83 * *

* Max Chl ppth (ft) *  26.81 * Hydr. pepth (ft) * *  23.64 * w

* conv. Total (cfs) *5963943.0 * Conv. (cfs) * *5963943.0 * *
* Length wtd. (ft) * 510.51 * wetted Per. (ft) B * 735.29 * %

* Min ch E1 (ft) * 1048.70 * shear (1b/sq ft) ¥ # 137 % #

* Alpha * 1.00 * Stream_power (1b/ft s) * ®  11.52 * #®

* Frctn Loss (ft) * 0.42 * Cum Volume (acre-ft) * 1430.28 *36629.85 * 355.97 *

* C & E Loss (ft) * 0.00 * Cum SA (acres) * 223,80 * 3252,09 * 4
B s e e e e S R e R R R R *****‘#**t******:***********ﬁ*****
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: 1
REACH: 1 RS: 214.04
INPUT
Description: 214.04
Station Elevation Data num= 96
a El Sta Tev Sta Elev Sta Elev Sta Elev
KAKRARKRRRAR R AR BN LR AR AR R AN AN AN AT AR A A nhhhsd * EE R R R ERAA AR AR AN LLY
19072.9 1079.7 19093.4 1080.3 19132.2 1080.8 19189.9 1082.5 19193.8 1082.6
19198.4 1082.5 19239.2 1081 19288.1 1081.2 19324.4 1080.7 19371.7 1079.1
19395.9 1078.4 19428.8 1078 19449.6 1077.2 19490.6 1077.5 19513.1 1077.7
19544.1 1077.9 19555.9 1077.7 19588.8 1076.5 19610.7 1075.7 19613.2 1075.7
19632.1 1075.8 19635.6 1075.8 19636.8 1075.4 19702.8 1053 19711.2 1052.
19718.8 1052.3 19726.8 1051.2 19735.4 1048.8 20175.7 1049 20286.6 1049
20298.5 1052.8 20376.6 1076.5 20387.2 1075.5 20390.3 1075.2 20574.2 1076
20667.2 1076.1 20825.6 1075.6 20839.5 1075.5 20839.8 1075.5 20855.8 1073
20864.2 1073.4 20909.3 1072.6 20914.5 1072.6 20915.6 1072.9 20928.6 1077
20951.8 1077 20990.8 1076.9 20996.8 1076.9 21016.8 1077.3 21040.9 1077.5
21130.4 1077.3 21234.3 1076.9 21246.3 1076.9 21256.8 1076.2 21294.9 1076.5
21366.4 1076.6 21461.4 1076.5 21539.2 1076.3 21557.9 1076.3 21565.1 1076.3
21586.9 1076.6 21607.7 1076.8 21639.2 1077.1 21662.1 1077.5 21690.5 1078.1
21711.2 1078.3 21774.8 1078.5 21799.9 1079.2 21800.4 1079.3 21942.9 1079.4
21971 1079.3 22001.7 1079.3 22020.7 1079.3 22177.7 1078.3 22203.1 1078.1
22217.2 1078.1 22226.8 1078 22231.1 1078 22238.5 1078 22248 1077.8
22357.9 1076.9 22384.7 1077.9 22394.1 1078.2 22399.6 1078.1 22400.9 1078.1
22428.8 1077.9 22430.1 1077.9 22450.6 1078.2 22542.8 1078.3 22554 1078.5
22667.1 1079.2 22667.7 1079.3 22717.7 1081.1 22725.6 1081.1 22727.3 1081.2
22747.1 1084
Manning's n values num=
Sta n val St va
P e T a e e e
19072.9 .04 19636.8 .035 20376.6 .04
Bank Sta: Left R1ght Lengths: Left Channel Right Coeff Contr. Expan.
19636.8 20376.6 493.12 480 .1 3
Ineffective Flow num= 2
Sta L StaRr Elev Permanent
19072.9 19636.8 1083 F
20376.6 22747.1 1083 F

CROSS SECTION OUTPUT Prof11e #PF#l

............. ER R Khkhkhhhhhs * * hEAkAA AL A R AR ARk AR ARS
E E.?. E1§v (ft) * 1076.28 * Element i i x Right 0B *
* vel Head (ft) * 1.54 * wt. n-val. * #
* W.S. Elev (ft) * 1075.04 * Reach Len. (ft) * 480.00 =
* crit w.s. (ft) * 1062.64 * Flow Area (sq ft) %, e
* E.G. Slope (ft/ft) *0.000846 * Area (sq ft) * 143.39 *
* Q Total (cfs) *169000.00 * Flow (cfs) ¥ L
* Top width (ft) * 813.60 * Top width (ft) w 79.66 *




puplicateeffective
* * 9.95

* vel Total (ft/s) * 9.95 * Avg. vel. (ft/s) i *
* Max chl ppth (ft) *  26.24 * Hydr. Depth (ft) * * 23,33 * *
* Conv. Total (cfs) *5809707.0 * Conv. (cfs) * *5809707.0 * %
* Length wtd. (ft) * 493.12 * wetted Per. (ft) 2 * 741.89 * *
* Min ch E1 (ft) * 1048.80 * shear (1b/sq ft) * * 1.21 =* *
* Alpha * 1.00 * stream power (1b/ft s) * & 12.03 = *
* Frctn Loss (ft) ® 0.50 * cum volume (acre-ft) * 9467.46 *35446.93 * 3146 95 *
* ¢ & E Loss (ft) ¥ .04 * cum SA (acres) * 2206.08 % 3237.,92 * 50.89 *
t**#*****t*t**t*****%******************************************#*t**************************tt*

warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.
water surface was used.

The critical depth with the lowest, valid,

CROSS SECTION OUTPUT Prof1]e #PF#Z

»»»»»»»»»»»»» AR AR A A A A A A A A A AR A A A A AR AN A A A AR A A A A A A AR d * * AhEhk
* E.G. Elev (ft) * 1076 59 * Element * Left OB * cChannel * R1ght 0B *
* vel Head (ft) * 1.54 * wt. n-val. * :035 * *
* W.S. Elev (ft) * 1075.05 * Reach Len. (ft) * 495.00 * 493.12 * 480.00 *
* .Crit W.s. 1062.64 * Flow Area (sq ft) * *16981.83 * *
* E.G. s1ope (ft/ft) *0 000845 * Area (sq ft) * *16981.83 * %
* Q Total (cfs) *169000.00 * Flow (cfs) * *169000. 00 * *
* width (ft) * 733.89 * Top width (ft) = * 733.89 b
* vel Total (ft/s) * 9.95 * Avg. vel. (ft/s) & e 9.95 = =
* Max Chl ppth (ft) *  26.25 * Hydr. pepth (ft) * * 23.14 * =
* Conv. Total (cfs) *5812338.0 * Conv. (cfs) % *5812338.0 * *
* Length wtd. (ft) * 493, * wetted Per. (ft) * * 741.87 * %
* Min ch E1 (ft) * 1048.80 * shear (1b/sq f e % 120 *= ¥
* Alpha * 1.00 * Stream Power (1b/ft g§) *  12:02 * b
* Frctn Loss (ft) i 0.50 * cum volume (acre-ft) * 1430.28 *36429.64 * 355.97 *
* C & E Loss (ft) * .04 * cum SA (acres) ol 223 80 * 3243.53 * *
e et e R e e e R AR R R R R AP
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.
CROSS SECTION
RIVER: 1
REACH: 1 RS: 213.95
INPUT
Description: 213.95 - FEMA Section AG
Station Elevation Data num= 96
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
hhhkhhhhrh Khrkx% ke * ER SR 2 2 R s gk TRk A A b A b A h A bbb bbbt hd
19012.2 1082.3 19071.8 1081.2 19072.8 1081.2 19073.5 1081.2 19172.6 1080
19176.1 1079.9 19177 1079.9 19191.6 1079.8 19233.8 1079.1 19245.6 1079.2
19283.7 1079.1 19366 1078.5 19459.9 1077.8 19508.7 1075.2 19510 1075.1
19510.4 1075.2 19511.8 1075.3 19534.7 1076.7 19583.1 1074.4 19622.2 1071.5
19627.4 1072.4 19631.4 1072.9 19699.3 1056.7 19729 1049.4 19783.8 1049.5
20255.4 1049.3 20277.7 1056.5 20337.1 1075.9 20360.3 1074.9 20361.6 1074.8
20403.2 1074.5 20653.5 1075.3 20691.9 1075.3 20740 1075.5 20772 1075.4
20775.5 1075.1 20784.4 1073.9 20808.5 1074.1 20840.9 1074.4 20844.2 1074.5
20853.7 1075.1 20870 1074.8 20875 1074.6 20914.9 1075.6 20922.3 1075.7
20949.7 1076.5 20960.6 1076.8 20964.2 1076.9 20966.3 1078.4 20973 1080.1
21108.8 1079.4 21171.4 1079.5 21176.1 1079.5 21183 1079.7 21200.9 1076.8
21203.1 1076.6 21232.6 1076.3 21271.1 1076 21272.6 1076 21274.1 1076
21377.7 1076.7 21386.9 1076.7 21400.8 1076.7 21470.9 1077.6 21502.4 1077.7
21528 1077.6 21534 1077.9 21534.2 1077.9 21537 1078 21542.7 1077.4
21542.9 1077.8 21554.1 1077.4 21695.2 1077.7 21731.7 1077.2 21736.1 1076.3
21743.3 1075.1 21752 1076.3 21753.2 1076.5 21753.7 1076.6 21759.1 1078.6
21760.3 1079.1 21763.3 1079.6 21764.1 1079.5 21772.7 1079.3 21784.7 1079.3
21791.6 1079.5 21806.1 1079.6 21832.6 1079.8 21918.1 1079.8 21918.4 1080.2
22000.8 1079.8 22342 1078.4 22351.4 1078.4 22362.3 1078.4 22373.8 1078.7
22391.3 1078.7
Manning's n values num=
Sta n val Sta val Sta n val
KR A R A R A A A AR LA AN A A AL A AN A A A A A et
19012.2 .04 19534.7 .035 20337.1 .04
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
19534.7 20337.1 500 504.25 500 s .3
Ineffective Flow num=
StaL StaRr Elev Permanent
19012.2 19534.7 1082.3 F
20337.1 22391.3 1082.3 F
CROSS SECTION OUTPUT Profi]e #PF#L
hxkAL *% EE R et R e
* E.G. Elev (ft) * 1076 05 * Element * Left 0B * cChannel * Right 0B *
* vel Head (ft) 89 * wt. n-val. s *  0.035 = %
* W.S. E]ev (ft) i 1074 16 * reach Len. (ft) * 500.00 * 504.25 * 500.00 *
*crit w (ft) * 1063.67 * Flow Area (sq ft) * *15307.12 * 5
* EJG. S10pe (ft/ft) *0.001218 * Area (sq ft) E *15307.12 * 4. 1F *
# Q Total (cfs) *169000.00 * Flow (cfs) * *169000. 00 * *
* width (ft) * 777.40 * Top width (ft) * * 745.37 32.04
* Ve Total (ft/s) * 11.04 * Avg. vel. (ft/s) * * 11.04
* Max Chl ppth (ft) * 24.86 * Hydr. Depth (ft) # * 20.54
* Conv. Total (cfs) *4843418 0 * conv. (cfs) * *4843418.0 * ¥
* Length wtd. (ft) 504.21 * wetted Per. (ft) * * 752.31 * *
* Min ch E1 (ft) * 1049.30 * shear (1b/sq ft) = 5 1.55 = x
* Alpha b4 1.00 * stream power (1b/ft s) * * 17.07 * x
* Frctn Loss (ft) # 0.81 * cum volume (acre-ft) * 9467.46 *35264.19 * 3146.14 *
* C & E Loss (ft) * .15 * cum SA (acres) * 2206.08 * 3229.55 * 1050.28 *
*t******ﬁ*k**t***t***:#t*****ﬁ************************t********k**************#******#*********

Divided flow computed for this cross-section.

The velocity head has changed by more than 0.5 ft (0.15 m).
additional cross_sections.

Multiple critical depths were found at this location.
water surface was used.

warning:

warning: This may indicate the need for

Note: The critical depth with the lowest, valid,

CROSS SECTION OUTPUT Profile #PF#2
Page 5



puplicateeffective
*k * ¥ *

Khhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh®x wRE Khhkhhhkhhhrhhhx
* E.G. Elev (ft) * 1076.06 * Element * Left o8B * cChannel * Right OB *
* vel Head (ft) 1 * Wt. n-val. ® % 0,085 * *
* W.S. Elev (ft) * 1074.16 * Reach Len. (ft) * 500.00 * 504.25 * 500.00 *
* Crit w.s. (ft) * 1063.67 * Flow Area (sq ft) * *15312.49 * =
* E.G. Slope (ft/ft) #*0.001216 * Area (sq ft) & *15312.49 * *
* Q Total (cfs) *169000.00 * Flow (cfs) * *169000.00 = *
% width (ft) * 745.19 * Top width (ft) * * 745.19 * bl
* vel Total (ft/s) * 11.04 * Avg. vel. (ft/s) i % 1104 * #
* Max Chl bpth (ft) * 24.86 * Hydr. pepth (ft) * ® 20,55 #® ®
* Conv. Total (cfs) *4846870.0 * Conv. (cfs) fud *4846870.0 * #
* Length wtd. (ft) * 504.21 * wetted Per. (ft) % # 752.16 *# %*
* Min ch E1 (ft) * 1049.30 * shear (1b/sq ft) * % 1.55 = -
* Alpha * 1.00 * stream power (1b/ft s) * * 1705 * <
* Frctn Loss (ft) = 0.81 * Cum volume (acre-ft) * 1430.28 *36246.84 * 355.97 *
* C & E LOSS (ft) % 0. * cum SA (ac[gs) * 223 80 * 3235.16 % .43 =

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

Multiple critical depths were found at this Tocation.
water surface was used.

warning:

Note: The critical depth with the lowest, valid,

CROSS SECTION

RIVER: 1
REACH: 1 RS: 213.85
INPUT
Description: 213.85
Station Elevation Data num= 96
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
L2 2 *xx A A A A A A A A A A A A A A A A A A A AN A A A AT A TN Aot
17827.8 1078.7 17849.3 1078.5 17962.5 1078 17983.6 1077.8 18087.6 1077.7
18117.7 1077.6 18209 1077.4 18245.6 1077.6 18313.2 1077.9 18389.3 1078.8
18415.4 1078.8 18437.5 1078.2 18449 1078.3 18463.7 1078.2 18513.6 1077.6
18548.9 1077.6 18753.1 1077.6 18798.9 1077.6 18834.2 1077.6 18917.4 1077
19257.5 1075.3 19264.9 1075.1 19293.5 1075.6 19308 1069.8 19333.3 1060.1
19342.5 1063.1 19360.7 1068.8 19366.6 1068.9 19391 1069.1 19423.4 1069.4
19453.2 1068.8 19469.5 1068.4 19505 1067.4 19506.5 1067.3 19507.3 1067.3
19507.8 1067.3 19547.4 1067.3 19584.5 1067.6 19698.5 1068 19698.6 1068
19700.1 1067.8 19706.3 1067 19707.5 1066.9 19732.9 1066.7 19742.3 1067
19770.4 1067.6 19785.4 1067.6 19789.2 1066.5 19853.9 1048.1 19906.4 1048.1
20083.9 1048.2 20249.9 1048.3 20313.2 1069.1 20328.7 1074.2 20334.9 1074.2
20586 1074.1 20640.3 1074.2 20781.1 1074.5 20824.2 1074.1 20842 1073.7
20852.3 1073.7 20870.3 1073.9 20934.9 1073.8 20979.5 1074.4 21111.7 1075.1
21125.5 1075 21144.4 1074.8 21152.1 1075.1 21185.5 1076.2 21224.6 1075.6
21230.8 1075.4 21246.8 1077.2 21248.3 1077.3 21269 1076.4 21270.4 1076.3
21272.5 1076.3 21337.9 1076.3 21381.5 1076.2 21384.6 1076.3 21498.8 1077.1
21503.7 1077.1 21545.5 1077.1 21557.5 1077.1 21587 1077.2 21625.9 1077.3
21671.9 1077.5 21707.6 1077.4 21723.9 1077.4 21767.4 1077.3 21770.2 1077.3
21773.6 1077.4 21774.6 1077.4 21801.1 1079.6 21831.2 1078.8 21907.4 1079.1
21970.5 1078.8
Manning's n values num= 3
sta n Va1 sta n val Sta n val
EE 2 223 1 1 * EE R S R R SR S R Rk
17827.8 .04 19785.4 .035 20328.7 .04
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
19785.4 20328.7 521 520.04 541 =i 53
Ineffective Flow num=
Sta L Sta R Elev Permanent
17827.819618.33 1078 F
20328.7 21970.5 1078 F
CROSS SECTION OUTPUT Prof11e #PF#1
LR R R R S R ek s R *x *kk * * EE S22 S S22 s )
* E.G, Elev (FD) * 1075.08 * Element * Left 0B * channel * Right o8B *
* vel Head (ft) i 3.43 * wt. n-val. * 0.040 * 0.035 * ¥
* W.S. E]ev (ft) * 1071.66 * Reach Len. (ft) * 521.00 * :520.04 * 541.00 ¥
*Crit w (ft) * 1065.14 * Flow Area (sq ft) * 694.18 *11070.79 * 4
* E.Gu S1ope (ft/fv) *0.002230 * Area (sq ft) * 1959.01 *11070.79 * L
* Q Total (cfs) #169000.00 * Flow (cfs) * 3146.51 *165853. SO * *
* Top width (ft) * 1017.61 * Top width (ft) * 482.04 * 535.57 *
* ve? Total (ft/s) & 14.36 * Avg. vel. (ft/s) * 4.53 * 14.98 * B
* Max Chl ppth (ft) * 23.56 * Hydr. pDepth (ft) * 4.16 * 20.67 * *
* conv. Total (cfs) *3578540.0 * Conv. (cfs) * 66626.8 *3511913.0 * #*
* Length wtd. (ft) * 520.05 * wetted Per. (ft) *® 167¢.15 * 542.03 * *
* Min ch E1 (ft) * 1048.10 * shear (1b/sq ft) * 0.58 * 2.84 * #
* Alpha - 1.07 * stream power (1b/ft s) * 2.62 * 42.60 * =
* Frctn Loss (ft) ® 0.71 * cum volume (acre-ft) * 9456.22 *35111.52 * 3146.12 *
* C & E Loss (ft) ® 0.44 * cum SA (acres) * 2203.31 *'3222.13 #* 1050.09 *
P st e e e R R R e

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

The conveyance ratio (upstream conveyance divided by downstream conveyance) is Tless 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.

Multiple critical depths were found at this location. The critical depth with the Towest, valid,
water surface was used.

warning:
warning:
warning:

Note:

CROSS SECTION OUTPUT Prof11e #PF#2

P T T T a2 T Ty

Tkkk khhdkhkhk *dkk %
* E.G. Elev (ft) * 1075 09 * Element * Left o8B * Channel * Right 0B *
* vel Head (ft) * 3.43 * wt. n-val. * 0.040 * 0.035 * 4
* W.S. E]ev (ft) * 1071.66 * Reach Len. (ft) * 521.00 * 520.04 * 541.00 *
* Crit w. ft) * 1065.14 * Flow Area (sq ft) * 695.26 *11074.25 * b
® EJG. S1ope (ft/ft) *0.002229 * Area (sq ft) * 695.26 *11074.25 * *
* Q Total (cfs) *169000.00 * Flow (cfs) * 3105.07 *165894.90 * &
* Top width (ft) * 702.59 * Top width (ft) * 167.07 * 535.52 * b
* vel Total (ft/s) & 14.36 * Avg. vel. (ft/s) & 4.47 * 14.98 * *
* Max chl ppth (ft) * 23,56 * Hydr. Depth (ft) * 4.16 * 20.68 * #

(<))



puplicateeffective

* Conv. Total (cfs) *3579632.0 * conv. (cfs) * 65769.3 *3513862.0 * ®
* Length wtd. (ft) * 520.05 * wetted pPer. (ft) * 171.10 * 542.00 * i
* Min ch E1 (ft) * 1048.10 * shear (1b/sq ft) = 0.57° * 2.84 * ®
* Alpha * 1.07 * stream Power (1b/ft s) * 2.53 * 42,59 * *
* Frctn Loss (ft) * 0.71 * cum Volume (acre-ft) * 1426.29 *36094.12 * 355.97 *
* ¢ & E Loss (Tt) * 0.44 * cum SA (acres) * 222,84 * 3227.74 % 7743 *
LR R R e * B hkuhhhh P22 232 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.

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.

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

CROSS SECTION

RIVER: 1
REACH: 1 RS: 213.75
INPUT
Description: 213.75
Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
EE R e R R A A A A A A A A A A A A A A A A A A A AN AN A A A AL A A AN A AN LS

18435 1076 19470 1076 19600 1080 19633.4 1080.84 19633.5 1074.13
19633.6 1073.5 19636.5 1073.5 19709 1048.55 19764 1047 19769.5 1047
19834.5 1047.15 19899 1046 6 19904 1046.6 19959 1047 20034 1044.61

20039 1044.6 20104 20169 1045.5 20174 1045.5 20240.5 1049.35

20302 1073.8 20305 1073 8 20305.1 1074.8 20305.2 1081.5 20340 1080

20490 1076 20925 1075 21465 1076

Manning's n values num= <
Sta A val sta n val Sta n val
bR s S e e R
18435 .037 19633.5 .032 20305.1 .037
Bank Sta: Left R1ght Lengths: Left Channel Right Coeff Contr. Expan.
19633.5 20305. 125 116.36 120 «1 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
18435 19633.5 1074.13 F
20305.1 21465 1074.8 F
CROSS SECTION OUTPUT profile #PF#1
hkkhdhhhhhhh LR R S s
* .Gy E]ev (ft) * 1073.93 * Element * Left 0B * Channe1 * Right OB *
* vel Head (ft) i 1.97 * wt. n-val. * *® 0.032 * ®
¥ WS, E1ev (ft) * 1071.97 * Reach Len. (ft) * 0.10 * 0.10 * 0.10 *
* Crit wW. (ft * 1060.91 * Flow Area (sq ft) *: *15022.46 * »
* E.G. S1ope (ft/ft) *0.000919 * Area (sq ft) * *15022.46 * ¥
* Q Total (cfs) *169000.00 * Flow (cfs) * *169000.00 * :
* Top width (ft) * 656.45 * Top width (ft) * #  656.45 * *
* vel Total (ft/s) * 11.25 * Avg. vel. (ft/s) * * 11.25 * *
* Max chl ppth (ft) * 27.37 * Hydr. Depth (ft) L * 22.88 * %
* Conv. Total (cfs) *5575129.0 * Conv. (cfs) 2 *5575129.0 * *
* Length wtd. (ft) x 0.10 * wetted Per. (ft) % * 664.87 * *
* Min ch E1 (ft) * 1044.60 * shear (1b/sq ft) b * 1.30 * &
* Alpha * 1.00 * Stream pPower (1b/ft s) * * 14.58 * i
* Frctn Loss (ft) = * cum Volume (acre-ft) * 9444.51 *34955.76 * 3146.12 *
* €& E Loss (ft) 3 * cum SA (acres) % 2200 43 * 3215 02 : ®
dhkkkhk * EE R e e R e
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION OUTPUT Pr0f11e #PF#2
%k

D e T I

e e ThEXEK

* E.G. Elev (ft) * 1073.94 * Element * Left 0B * cChannel * Right 0B *

* vel Head (ft) * 1.96 * wt. n-val. * * 0.032 * *

* W.S. Elev (ft) * 1071.98 * Reach Len. (ft) 2 0.10 * 0.10 * 0.10 =

* Crit wW.S. (ft) * 1060.91 * Flow Area (sq ft) * *15027.91 * *

* E.G. Slope (ft/ft) *0.000918 * Area (sq ft) * #15027.91 * %

* Q Total (cfs) *169000.00 * Flow (cfs) * *169000.00 * %

* width (ft) * 656.35 * Top width (ft) N ¥ 656.35 * »

* vel Total (ft/s) * 11.25 * Avg. vel. (ft/s) * ® 11,25 * ®

* Max Chl ppth (ft) * 27.38 * Hydr. pepth (ft) 4 ® 22,90 ¥ *

* conv. Total (cfs) *5578780 0 * Conv. (cfs) % *5578780.0 % e

* Length wtd. (ft) = * wetted Per. (ft) * 664.82 * i

* Min ch E1 (ft) * 1044 60 * Shear (1b/sq ft) * * 1.30 * *

* Alpha * 1.00 * Stream power (1b/ft s) * * 14.56 * ®

* Frctn Loss (ft) % * cum volume (acre-ft) * 7422.13 *35938.31 * 355.97 *

*C&E Loss (ft) * ) Cum SA (acres) * 221.84 * 3220.63 * 77.43 *

* & KEAEAARIAA LA AL A AN AL AR * KEEEXAAEER LR s LR 2 *

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

BRIDGE

RIVER: 1

REACH: 1 RS: 213.745

INPUT

Description: 7th Street Bridge
Distance from Upstream XS = “d
Deck/Roadway width 115.36
weir cCoefficient = 2.6

Upstream Deck/Roadway Coordinates
num=
. Sta Hi COrd Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
hhkhhkhhd Bt

khkkkhhhkkhhr
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Duplicateeffective
19633.4 1080.84 1074.13 19633.5 1080.84 1074.13 19764 1084.56 1077.81
19899 1085.96 1079.23 20039 1085.95 1079.2 20174 1084.45 1077.7
20305 1081.53 1074.82 20305.2 1081.5 1074.82

Upstream Bridge Cross Section Data
station Elevation Data num=
Sta Ele

Sta Elev

Sta Elev

*

18435 1076 19470 1076 19600 1080 19633.4 1080.84 19633.5 1074.13
19633.6 1073.5 19636.5 1073.5 19709 1048.55 19764 1047 19769.5 1047
19834.5 1047.15 19899 1046.6 19904 1046.6 19959 1047 20034 1044.61

20039 1044.6 20104 1045 20169 1045.5 20174 1045.5 20240.5 1049.35

20302 1073.8 20305 1073.8 20305.1 1074.8 20305.2 1081.5 20340 1080

20490 1076 20925 1075 21465 1076

Manning's n values num= 3
Sta n val Ssta n val Sta n val
L S R R S R R R R S R xx
18435 .037 19633.5 .032 20305.1 .037

Bank sta: Left Right Coeff contr. Expan.
19633.5 20305.1 1 o3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
18435 19633.5 1074.13 F

20305.1 21465 1074.8 F
pDownstream Deck/Roadway Coordinates

num= 8

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Ssta Hi Cord Lo Cord
P R Rt R R R R R e e e e e R

19633.4 1080.84 1074.13 19633.5 1080.84 1074.13 19764 1084.56 1077.81
19899 1085.96 1079.23 20039 1085.95 1079.2 20174 1084.45 1077.7
20305 1081.53 1074.82 20305.2 1081.5 1074.82

Downstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

HRREERRERRARERS e T e T Y L L R LA 2 T e

18435 1076 19470 1076 19600 1080 19633.4 1080.84 19633.5 1074.13
19633.6 1073.5 19636.5 1073.5 19709 1048.55 19764 1047 19769.5 1047
19834.5 1047.15 19899 1046.6 19904 1046.6 19959 1047 20034 1044.61

20039 1044.6 20104 1045 20169 1045.5 20174 1045.5 20240.5 1049.35

20302 1073.8 20305 1073.8 20305.1 1074.8 20305.2 1081.5 20340 1080

20490 1076 20925 1075 21465 1076

Manning's n values num= 3
sta n val sta n val sta n val
B A L Rt e e L L
18435 .037 19633.5 .032 20305.1 .037

Bank sta: Left Right Coeff Contr. Expan.
19633.5 20305.1 i w3
Ineffective Flow num= 2
Sta L StaRr Elev Permanent
18435 19633.5 1074.13 F
20305.1 21465 1074.8 F

horiz. to 1.0 vertical

Upstream Embankment side slope
horiz. to 1.0 vertical

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir_ flow begins

Ener?y head used in spillway design

.95

LU 1 A 1 1

spillway heiﬁht used in design
weir crest shape Broad Crested
Number of Piers = 4
Pier Data
pPier station Upstream= 19766.5 Downstream= 19766.5
Upstream num=
width  Elev width  Elev
P R R R S R S R e
5 1047 5 1077.88
Downstream num= 2
width  Elev width  Elev
L T T R
5 1047 5 1077.88
Pier Data
pPier Station Upstream= 19901.5 Downstream= 19901.5
Upstream num=
width  Elev width  Elev
dhhhhhhhh bt b bbb hht kbbb i hd
5 1046.6 5 1079.2
Downstream num=
width Elev width Elev
e e R R
S 1046.6 5 1079.2
pier Data
pier Station Upstream= 20036.5 pownstream= 20036.5
upstream num=
width  Elev width  Elev
B L e
5 1044.6 5 1079.2
Downstream num= 2

width Elev width  Elev

D it E e T S e ]

5 1044.6 5 1079.2
pPier Data
pPier Station Upstream= 20171.5 Downstream= 20171.5
Upstream num= 2

width Elev width  Elev
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puplicateeffective

5 1045.5 5 1077.7
Downstream num= 2
width Elev width Elev
KRAAETAELLL * *k%
5 1045.5 5 1077.7

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Momentum cd
yarnell Kval 1.05
Selected Low Flow Methods = H1ghest Energy Answer

1 2

(]

High Flow Method
Energy Only

Additional Bridge parameters
Add Friction component to Momentum
Add weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Profile #PF#1

P T a2 T 2 2 L s e e T2 khkhhhs e 2L

* EsGa US: (D) 1073.93 * Element *Inside BR US *Inside BR DS *
1073.86 1073.68 *

*

* W.S. US. (ft) * 1071.97 * E.G. Elev (ft) * *

* Q Total (cfs) * 169000.00 * w.S. Elev (ft) i 1071.70 * 1071.48 *

* Q Bridge (cfs) * 169000.00 * crit w.S. (ft) * 1061.26 * 1061.26 *

* Q Weir (cfs) ® * Max chl ppth (ft) # 27.10 * 26.88 *

* weir sta Lft (ft) * * vel Total (ft/s) * 11.80 * 11.91. &

* weir Sta Rgt (ft) * * Flow Area (sq ft) *  14327.87 * 14190.25 *

* Weir Submerg % * Froude # chl . 0.44 =* 0.44 =

* weir Max Depth (ft) * * specif Force (cu ft) * 236120.50 * 233627.70 *

* Min E] weir Flow (ft) * 1075.01 * Hydr pepth (ft) * 22.56 * 22;39 *

* Min E1 Prs (ft) ¥ 1079.23 * w.pP. Total (ft) * 849.45 * 846.46 *

* pelta EG (ft) * 0.26 * conv. Total (cfs) * 4375788.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>