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Section 1 Introduction

1.1. Purpose of Study

The purpose of this study is to delineate limited detail Zone AE 100-year
floodplains (no floodway) for lona Tributary 1 West (TSNR3WS17-1W), lona
Tributary 1 West Extension (TSNR3WS17-1WE), and lona Tributary 2 West
(TSNR3WS17-2W) within unincorporated Maricopa County (Refer to Figure 1).
The study is located within the City of Surprise Special Planning Area (SPA) 5.

1.2. Authority for the Study

The Flood Control District of Maricopa County (FCDMC) contracted RBF
Consulting to perform the study based on existing 2 and 4 foot contour interval
topographic mapping. The main contacts, addresses, and other information
about the FCDMC and RBF Consulting are:

Flood Control District of Maricopa County

Address: 2801 West Durango Street
Phoenix, Arizona 85009

Phone: (602) 506-1501

Project Manager: Jonathan Lesperance, E.I.T., CFM

RBF Consulting

Address: 16605 North 28" Avenue, Suite 100
Phoenix, Arizona 85053

Phone: (602) 467-2200

Principal-in-Charge: Scott Larson, P.E.

Project Manager: Nathan Ford, P.E.

1.3. Site Location and Description

The study watershed has a drainage area of about 16.8 square miles and is
located in Maricopa County, Arizona (Refer to Figure 4.1). These washes are
tributary to lona Wash. lona Wash is a large desert wash with a 100-year peak
discharge of approximately 5,650 cfs downstream of the confluence with lona
Tributary 2 West. lona Wash has a delineated 100-year floodway and floodplain.
This report is organized according to Arizona State Standard 1-97 Instructions for
Organizing and Submitting Technical Documentation for Flood Studies
developed by the Arizona Department of Water Resources (ADWR), Flood
Mitigation Section, dated November 1997 (ADWR, 1997).

1-1
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1.4. Methodology
1.4.1. Hydrology

Peak flows were determined for both the 100-year 6-hour and 100-year 24-hour
storms using the U.S. Army Corps of Engineers HEC-1 software package,
version 4.1, dated June 1998, from the Wittmann Area Drainage Master Study
Update (ADMSU) Hydrology and basin prorating as outlined in Section 4 of this
report. A more detailed explanation of the hydrologic methodology and results
are provided in Section 4.

1.4.2. Hydraulics and Floodplain Delineation

The higher peak flow from the 100-year 6-hour and 100-year 24-hour HEC-1
model was used to delineate the floodplain. In all cases the 100-year 6-hour
storm was the governing storm that produced the higher water surface elevation.
The Zone AE floodplains were delineated using the U.S. Army Corps of
Engineers Hydrologic Engineering Center River Analysis System (HEC-RAS)
version 4.1.0 dated January 2010.

1.5. Summary of Results

The study resulted in the delineation of over six miles of limited detail Zone AE
floodplains (no floodways). The floodplains have been plotted on the Hydraulic
Study Maps, located at the end of Appendix E.

1-2
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Section 2 FEMA Forms

21,

Study Documentation Abstract for FEMA Submittals

Study Documentation Abstract
for FEMA Submittals

Initial X CLOMR LOMR | X

Study

Restudy

Contractor
Contact
Address

Phone
Internal Reference #

2.1.1 | Date Study Accepted
2.1.2 | Study Contractor RBF Consulting
Contact Scott Larson, P.E. or Nathan Ford, P.E.
Address 16605 North 28" Avenue, Suite 100
Phoenix, Arizona 85053-7550
Phone 602-467-2200
Internal Reference # 45-104608
2.1.3 | FEMA Technical Review

. 214

FEMA Regional

Reviewer
Phone

2.1.5 | State NFIP Brian Cosson, CFM
Coordinator Arizona Department of Water Resources
Phone 602-771-8657

2.1.6 | Local Technical Flood Control District of Maricopa County
Reviewer Jonathan Lesperance, E.I.T., CFM
Phone 602-506-4699

2.1.7 | Reach Description Desert Washes lona Tributary 1 West, lona Tributary 1 West

Extension, and lona Tributary 2 West in Maricopa County,
Arizona

2.1.8 | USGS Quad Sheet Wittmann, Arizona and Wickenburg SW, Arizona
Original photo date 1965 and 1965
Latest photo revision 1981 and N/A
date

2.1.9 | Unique Conditions and N/A
Problems

2.1.10 | Coordination of Q's N/A
Discharges
(Agency, Date,

‘ Comments)

2-1
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2.2. FEMA Forms




U.S. DEPARTMENT OF HOMELAND SECURITY

FEDERAL EMERGENCY MANAGEMENT AGENCY B 0-'M-BFN0- 16602-0016
OVERVIEW & CONCURRENCE FORM pires Eebruary 26, 201¢
. 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):

[0 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).

X 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

1. 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

Refer to attached sheet

2. a. Flooding Source: lona Tributary 1 West, lona Tributary 1 West Extension, and lona Tributary 2 West
b. Types of Flooding: [X] Riverine [ Coastal [ Shallow Flooding (e.g., Zones AQ and AH)
[J Alluvial fan [ Lakes [ Other (Attach Description)
3. Project Name/Identifier: Wittmann Phase |V Floodplain Delineation Study
4. FEMA zone designations affected: AE (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)
5. Basis for Request and Type of Revision:

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

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

[J 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 10of 3




b. The area of revision encompasses the following structures (check all that apply)
Structures: [] Channelization [J Levee/Floodwall [ Bridge/Culvert

. (] bam I Fil [J Other (Attach Description)

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

C. REVIEW FEE

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

X No, Attach Explanation

Please see the DHS-FEMA Web site at http://www.fema.gov/plan/prevent/fam/frm fees.shtm for Fee Amounts and Exemptions.

D. SIGNATURE

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

Name: Jonathan Lesperance, E.I.T., CFM Company: FCDMC

Mailing Address: Daytime Telephone No.: (602) 506-4699 Fax No.: (602) 506-4601
2801 W. Durango St

Phoenix, AZ 85009 E-Mail Address: jonathanlesperance@mail.maricopa.gov

Signature of Requester (required): Date:

OMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all

f 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 process. 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 to be removed from the SFHA are
or will be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we have available upon request by FEMA, all analyses and
documentation used to make this determination.

Qs the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map Revision

Community Official’'s Name and Title: Timothy S. Phillips, P.E. Chief Engineer & General Community Name: FCDMC
Manager
Mailing Address: Daytime Telephone No.: (602) 506-4701 Fax No.: (602) 506-4601

2801 W. Durango St

Phoenix, AZ 85009 E-Mail Address: tsp@mail.maricopa.gov

Community Official’'s Signature (required): Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

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

Certifier's Name: Nathan Ford License No.: 40054 Expiration Date: 12/31/12

Company Name: RBF Consulting

ignature: 7 4 ‘;”‘(_

Telephone No.: (602) 467-2200 Fax No.: (602) 467-2201

]
1 Date: ///23/// | E-Mail Address: nford@rbf.com

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




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

Form Name and (Number)

Xl Riverine Hydrology and Hydraulics Form (Form 2)

. [] Riverine Structures Form (Form 3)

[0 Coastal Analysis Form (Form 4)
[J 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




The NFIP map panels affected for all impacted communities are:

Community Community State Map No. Panel No. Effective Date
No. Name
660G
: 670G
040037 Maricopa AZ 04013C 680G 3/30/05
County 639H

690H




The Flood Control District of Maricopa County is requesting a fee exemption for the LOMR based on
‘ map changes being based on flood hazard information meant to improve upon that shown on the flood

map or within the flood study. The new study does not incorporate any manmade modifications within
the SFHA.




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

RIVERINE HYDROLOGY & HYDRAULICS FORM Explresi-abinuany 28, 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: lona Tributary 1 West and lona Tributary 1 West Extension

Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[ Not revised (skip to section B) [J No existing analysis [J Improved data
X Alternative methodology [J Proposed Conditions (CLOMR) [ 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)

[0 Statistical Analysis of Gage Records X Precipitation/Runoff Model - Specify Model: HEC-1 (Wittmann ADMSU)
[ 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 [X 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* lona Tributary 1 West 0.088 N/A 1722.8
Upstream Limit* lona Tributary 1 West 4.161 N/A 1856.9

Fxtensinn

*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

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.

Models Submitted Natural Run Floodway Run Datum
Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name:
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name:
Existing or Pre-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model
Revised or Post-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model
File Name: Plan Name: File Name: Plan Name:

Other - (attach description)

* 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: 4 ft contour data

Source: Landdata Airborne Systems, Inc. for FCDMC Date: Flown April 2002

Accuracy:

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.

X 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




D. COMMON REGULATORY REQUIREMENTS*

For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? OYes 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? [J 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.

Does the request involve the placement or proposed placement of fill? [ Yes X No

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

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

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

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

RIVERINE HYDROLOGY & HYDRAULICS FORM Expires February 28, 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: lona Tributary 2 West

Note: Fill out one form for each flooding source studied

A. HYDROLOGY

‘ 1. Reason for New Hydrologic Analysis (check all that apply)
l [OJ Not revised (skip to section B) [J No existing analysis [J Improved data
X Alternative methodology [0 Proposed Conditions (CLOMR) [0 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)

[0 Statistical Analysis of Gage Records X Precipitation/Runoff Model - Specify Model: Prorate (Wittmann ADMSU)
[0 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 [X No

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

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
‘ Effective Proposed/Revised
Downstream Limit* lona Tributary 2 West 0.101 N/A 1710.0
Upstream Limit* lona Tributary 2 West 2.272 N/A 1784.8

*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

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
Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name:
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name:
Existing or Pre-Project File'Name: Plan Name: File Name: Plan Name:
Conditions Model
Revised or Post-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model
File Name: Plan Name: File Name: Plan Name:

Other - (attach description)

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

Xl 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: 4 ft contour data

Source: Landdata Airborne Systems, Inc. for FCDMC Date:  Flown April 2002

Accuracy:

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.

X Annotated FIRM and/or FBFM (Required)
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D. COMMON REGULATORY REQUIREMENTS*

‘ . 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? [J 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? O Yes X No

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

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains
[studied Zone A designation] unless a regulatory floodway is being 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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- Wittmann Phase IV
Floodplain Delineation Study

Section 3 Mapping and Survey Information

3.1, Field Survey Information

Field survey was collected for the bend on lona Tributary 1 West between Cross
Sections 1.827 and 1.776. Refer to the Ground Elevation Exhibit in Appendix C
for additional information.

3.2. | Mapping

RBF used existing digital terrain models (DTM) and contour data (2 and 4 ft)
provided by the Flood Control District of Maricopa County. Landata Airborne
Systems, Inc. created the DTM from digital ortho-photos that were created in
2002 for the Wittmann mapping. The coordinate system is based on NAD 83,
Arizona State Plane — Central Zone. The vertical coordinate system is NAVD 88.
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Section 4 Hydrology
4.1 Method Description

The Wittmann Area Drainage Master Study Update (ADMSU) Technical Data
Notebook, ADMSU Hydrology, Volume HY-Addendum, Contract FCD2002C029,
Final Addendum No. 1 July 2005 prepared by Entellus was used as the source of
the hydrology analysis. The peak flows for both the 100-year 6-hour and 100-
year 24-hour storms existing conditions were compared to determine which
storm generated the larger peak flows. The 100-year 6-hour storm generated
higher peak flows than the 100-year 24-hour storm for the watershed of lona
Tributary 1 West, lona Tributary 1 West Extension, and lona Tributary 2 West
and was used for the floodplain delineation.

Additional subdivision of the drainage areas was required for hydraulic modeling
where the detailed Wittmann ADMSU sub-basins were too large to accurately
model a portion of the wash reach. The Wittmann ADMSU HEC-1 model was
modified using two smaller sub-basins to obtain peak flows due to the routing of
flows contributing at the concentration point of interest for the lona Tributary 1
West and lona Tributary 1 West Extension watershed. The peak flows for the
three smaller sub-basins within the lona Tributary 2 West watershed were
determined using the unit peak flows (cfs/sq mi) obtained from the larger
Wittmann ADMSU sub-basin and prorating based on the sub-basin area.

4.2 Parameter Estimation

Hydrologic parameters were obtained from the Wittmann ADMSU Hydrology.
The following sections briefly discuss the parameter estimation. For more detail
refer to the Wittmann ADMSU.

4.2.1 Drainage Area Boundaries

The Wittmann ADMSU delineates the lona Tributary 1 West and lona Tributary 1
West Extension watershed using seventeen sub-basins. The lona Tributary 1
West and lona Tributary 1 West Extension watershed extends to the north and
northeast crossing the U.S 60, B.N.S.F. Railroad, and State Route 74. The
watershed terminates near the Maricopa and Yavapai County line. The drainage
area is approximately 15.1 square miles. Additional sub-basin delineation was
required within the Wittmann ADMSU sub-basins. Two smaller sub-basins were
delineated to more accurately determine the flow rates upstream of the
confluence with tributary washes. These two sub-basins are IW353A and
IW359A. The Wittmann ADMSU HEC-1 model was modified to account for the
routing in lieu of proration for this watershed.
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The Wittmann ADMSU delineates the lona Tributary 2 West watershed using one
sub-basin. This sub-basin is IW350. The lona Tributary 2 West watershed
extends to the northwest and is entirely south of the U.S. 60. The drainage area
is approximately 1.66 square miles. Additional sub-basin delineation was
required within sub-basin IW350. Three smaller sub-basins were delineated to
determine the flow at the confluence with lona Wash, at Dove Valley Road, and
upstream of a potential flow split. Since there is only one ADMSU basin the peak
flows were determined using proration based on the sub-basin area and the unit
peak flow (cfs/sq mi) obtained from the Wittmann ADMSU sub-basin IW350.

Figures 4.1 and 4.2 show the sub-basin delineation for lona Tributary 1 West and
lona Tributary 1 West Extension, and lona Tributary 2 West watershed with aerial
photos and topo lines as their respective backgrounds.

4.2.2 Watershed Work Maps

Figure 4.3 shows the sub-basin boundaries overlain on top of the soil map units,
according to the Aguila-Carefree, Parts of Maricopa and Pinal Counties, Arizona
Soil Survey. Figure 4.4 shows the land use designation obtained from the
Maricopa Association of Governments (MAG).

4.2.3 Gage Data

There are no precipitation gages located within the watershed. Seven FCDMC
operating precipitation gages are located within a distance of less than six and
one-half miles from the watershed boundary. Figure 4.5 shows the location of
the FCDMC precipitation gages. One precipitation gage FCDMC No. 5450
(installed on 5/13/1992) is located at an elevation of 1,620 feet and is about one
and three-quarters miles south of the watershed boundary. The name of this
gage is Patton Road and is located in Section 33, Township 5 North Range 3
West (latitude: 33°44’'05.8”; longitude: 112°34°37.9").

Precipitation gage FCDMC No. 5455 (installed on 5/13/1992) is located at an
elevation of 1,655 feet and is about three and three-quarters miles east of the
watershed boundary. The name of this gage is Wittmann and is located in
Section 13, Township 5 North Range 3 West (latitude: 33°46°13.8”; longitude:
112°31™18.1°)-

Precipitation gage FCDMC No. 5460 (installed on 10/31/1990) is located at an
elevation of 1,705 feet and is about five and one-half miles east of the watershed
boundary. The name of this gage is Chrylser Proving Ground and is located in
Section 7, Township 5 North Range 2 West (latitude: 33°47°03.5”; longitude:
112°30°00.8").
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Precipitation gage FCDMC No. 5475 (installed on 10/1/1982) is located at an
elevation of 1,890 feet and is less than one-half mile east of the watershed
boundary. The name of this gage is Circle City and is located in Section 32,
Township 6 North Range 3 West (latitude: 33°49°20.9”; longitude: 112°35'23.8").

Precipitation gage FCDMC No. 5490 (installed on 10/20/1981) is located at an
elevation of 2,685 feet and is about one and one-quarter miles east of the
watershed boundary. The name of this gage is Castle Hot Springs and is located
in Section 24, Township 7 North Range 3 West (latitude: 33°55'45.4”; longitude:
112831°47.1%). '

Precipitation gage FCDMC No. 5220 (installed on 5/13/1992) is located at an
elevation of 1,980 feet and is near the western watershed boundary. The name
of this gage is Morristown and is located in Section 13, Township 6 North Range

4 West (latitude: 33°51'23.6"; longitude: 112°37°27.3").

Precipitation gage FCDMC No. 5495 (installed on 11/8/2007) is located at an
elevation of 1,680 feet and is about six and one-half miles southwest of the
watershed boundary. The name of this gage is Daggs Wash and is located in
Section 25, Township 5 North Range 5 West (latitude: 33°44'45.2”; longitude:
112°43’30.2").

There are no stream gages located within the Wittmann Phase IV watershed.

4.2.4 Statistical Parameters
Statistical Parameters were not considered as part of this study.

4.2.5 Precipitation

The Wittmann ADSMU used the NOAA Atlas 2 rainfall depths. The point rainfall
depths of the 100-year 6-hour storm and 100-year 24-hour storm are 3.40 inches
and 4.20 inches, respectively. The point rainfall depths were adjusted by areal
reduction factors as outlined in the Wittmann ADSMU.

4.2.6 Physical Parameters

Rainfall Losses

The Wittmann ADMSU used the Green-Ampt infiltration equations within HEC-1
to estimate rainfall losses. Table 4.1 lists the map unit values that were used in
the Wittmann ADMSU to compute the rainfall losses for the eighteen sub-basins
within the Wittmann Phase IV watershed.
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. Table 4.1 Soils Characteristics for Green-Ampt Parameters
0, 0,
Soll I Description )E:‘Slfr.)r Imper/:/ious Effe/c‘:)tive
3 Antho-Carrizo-Maripo complex 0.58 0 100
7 Anthony-Arizo complex, low precipitation 0.62 0 100
13 Carefree-Beardsley complex 0.01 0 100
21 Cipriano very gravelly loam 0.38 0 100
22 Contine clay loam 0.04 0 100
28 Continental-Ohaco complex 0.02 0 100
29 Denure-Momoli-Carrizo complex 0.34 0 100
31 Dixaleta-Rock outcrop complex, 25 to 65 percent slopes 0.33 35 100
33 Eba very gravelly loam, 1 to 8 percent slopes 0.23 0 100
36. Eba-Continental complex, 1 to 8 percent slopes 0.07 0 100
39 Eba-Nickel-Cave association, 3 to 25 percent slopes 0.29 0 100
42 | Eba-Pinaleno complex, low precipitation, 3 to 20 percent slopes| 0.17 0 100
44 Ebon very gravelly loam, 1 to 8 percent slopes 0.03 0 100
46 Ebon-Contine complex, 1 to 8 percent slopes 0.03 0 100
47 Ebon-Gunsight-Cipriano association, 3 to 25 percent slopes 0.11 0 100
48 Ebon-Pinamt complex, 3 to 20 percent slopes 0.06 0 100
49 Ebon-Pinamt complex, 20 to 40 percent slopes 0.06 0 100
53 Gadsden clay 0.02 0 100
‘ 55 Gilman loams 0.27 0 100
58 Gilman-Momoli-Denure complex 0.34 0 100
Gran-Wickenburg-Rock outcrop complex, 10 to 65 percent
63 slopes 0.14 25 100
Gran-Wickenburg-Rock outcrop complex, low precipitation, 10 to
64 65 percent slopes 0.14 25 100
66 Greyeagle-Suncity Variant complex, 1 to 7 percent slopes 0.23 0 100
68 Gunsight-Ciprano complex, 1 to 7 percent slopes 0.63 0 100
70 Gunsight-Rillito complex, 1 to 25 percent slopes 0.36 0 100
Lehmans-Rock outcrop complex, low precipitation, 8 to 65
73 percent slopes 0.09 30 100
74 Luke-Cipriano association, 1 to 15 percent slopes 0.08 0 100
75 Mohall loam . 0.23 0 100
77 Mohall clay loam 0.05 0 100
94 Nickel-Cave complex, low precipitation, 8 to 30 percent slopes 0.33 0 100
98 Pinamt-Tremant complex, 1 to 10 percent slopes 0.37 0 100
110 Suncity-Cipriano complex, 1 to 7 percent slopes 0.13 0 100
119 Tremant-Suncity complex, 1 to 8 percent slopes 0.14 0 100
121 Tres Hermanos-Anthony complex, 1 to 5 percent slopes 0.12 0 100

The Wittmann ADMSU used the Maricopa Association of Governments (MAG)
' Land Use. The values used for surface retention loss values, percent
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impervious, and vegetation cover are shown in Table 4.2 for the Wittmann Phase

IV watershed.

Table 4.2 Land Use Characteristics for Green-Ampt Parameters

Land Use |n|t|al_ % % Soil
i e Abstraction g : i
Description (in) Impervious |Vegetation| Condition
Rural Residential (<=1/5du per acre) 0.30 5 30 normal
Estate Residential (<=1 du/acre) 0.30 10 30 normal
Large Lot Residential — Single Family (1 du/acre to 2
du/acre) 0.30 15 50 normal
Educational (Public schools, private schools,
universities) 0.25 45 80 normal
Other Employment — low (Proving grounds and
landfills) 0.15 80 25 normal
General Transportation (where no detail available) 0.10 20 30 normal
Transportation (Includes railroads, railyards, transit
centers, and freeways) 0.10 80 30 normal
General Open Space (where no detail available) 0.35 5 30 normal
Passive Open Space (Includes mountain preserves
and washes) 0.35 0 30 normal

The Green-Ampt rainfall loss parameters from the Wittmann ADMSU and the two
supplemental sub-basins can be found in Table 4.3.

Table 4.3 Green-Ampt Parameters

BASIN |IA (in) | DTHETA| PSIF | XKSAT (in/hr) [RTIMP (%)
IW350 [0.350 | 0.171 |6.789 0.135 5.000
IW353 [10.350 | 0.150 |7.596 0.098 5.084
IW353A* 0.350 | 0.250 |5.876 0.191 5.000
IW357 [10.330| 0.156 |8.059 0.083 11.106
IW359 [0.345| 0.250 |5.939 0.187 6.181
IW359A%0.348 | 0.210 |6.399 0.159 5.491
IW366 ||0.343 | 0.250 |5.762 0.202 7.207
IW371 ||0.275| 0.250 [4.150 0.473 26.250
IW374 (0.315| 0.161 |8.147 0.086 12.602
IW377 ]10.304| 0.382 |5.921 0.188 5.357
IW381 [0.309| 0.190 [9.152 0.056 11.882
IW382 |0.322| 0.275 |6.319 0.164 8.175
IW384 |0.343| 0.150 |8.675 0.065 7.206
IW386 ||0.334| 0.192 |8.439 0.072 5.278
IW388 ||0.337| 0.156 |8.775 0.061 9.239
IW389 [10.348 | 0.130 |10.100 0.037 5.526
IW390 |0.349| 0.250 |5.071 0.258 5.221
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‘ BASIN |IA (in) | DTHETA| PSIF | XKSAT (in/hr) |RTIMP (%)
IW390A(0.350 | 0.250 [6.134 0.172 17.033
IW392 [10.350 | 0.150 |7.459 0.103 8.347
IW394 (0.350 | 0.327 [6.166 0.173 16.632

* Sub-basins created for the Wittmann Phase IV FDS
Unit Hydrograph Procedure

The Wittmann ADMSU used the Clark Unit Hydrograph method to compute the
unit hydrographs. The time of concentration (T;) and storage coefficient (R)
information from the Wittmann ADMSU is shown in Table 4.4

Table 4.4 Sub-Basin Time of Concentration Parameters

100-YR | 100-YR | 100-YR | 100-YR
L | Slope | 24-HR | 24-HR | 6-HR 6-HR
(mi) | (ft/mi T R T R

c c

(hr) (hr) (hr) (hr)
IW350 ||4.946| 348 | 1.363 | 1.203 | 1.308 | 1.150
IW353 [|4.736| 549 | 1.004 | 0717 | 0.996 | 0.710

Basin

IW353A*|1.717| 547 N/A N/A 0.629 | 0.412
IW357 |2981| 678 | 0742 | 0752 | 0.700 | 0.705
‘ IW359 [3.796| 464 | 0979 | 0571 | 0983 | 0574
IW359A*3.500| 46.9 N/A N/A 0.946 | 0.659

IW366 [[2.729| 54.2 0.796 0.622 0.763 0.593
IW371 ||0.541| 70.2 0.308 0.327 0.275 0.288
IW374 ||1.450| 67.6 0.475 0.374 0.442 0.345
IW377 [1.116| 78.9 0.442 0.566 0.408 0.519
IW381 [[2.406| 60.7 0.704 0.873 0.650 0.799
IW382 [|2.183| 56.8 0.688 0.599 0.642 0.555
IW384 [[0.654| 61.1 0.338 0.327 0.308 0.296
IW386 [1.805| 66.5 0.917 0.945 0.838 0.855
IW388 [2.950| 61.0 1.200 0.958 1.133 0.900 ‘
IW389 ||1.197| 88.6 0.638 0.825 0.588 0.753 |
IW390 (2.038| 834 1.021 1.302 0.929 1173
IW390A(2.931| 104.1 1.033 0.963 0.971 0.899
IW392 ||1.972| 244.5 0.500 0.278 0.504 0.280
IW394 ||5.124| 218.6 1.367 0.857 1.367 0.857
* Sub-basins created for the Wittmann Phase IV FDS

Channel Routing
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The normal depth storage-outflow channel routing is used to route runoff
‘ hydrographs through sub-basins. The routing length, slope, and Manning’'s n
values from the Wittmann ADMSU are shown in Table 4.5.

Table 4.5 Channel Routing Summary

Reach LOB Channel | ROB

Reach Length Slope n n n

(ft) (ft/ft) value value value

RIW357 | 16,693 0.0079 0.04 0.04 0.04
RIW359 | 13,031 0.0059 0.04 0.04 0.04
RIW359**| 4,667 0.0051 0.04 0.04 0.04
R359* 9,280 0.0103 0.04 0.04 0.04
RIW366 9,657 0.0070 0.04 0.04 0.04
RIW366**| 8,105 0.0070 0.04 0.04 0.04
RIW371 11,583 0.0088 0.04 0.04 0.04

RD371 1,409 0.0014 0.043 0.035 0.043
RIW374 | 20,437 0.0081 0.04 0.04 0.04

RIW374**| 18,876 0.0081 0.04 0.04 0.04

RIW377 6,588 0.0096 0.04 0.04 0.04

RIW381 4,964 0.0096 0.04 0.04 0.04

RIW382 4,964 0.0120 0.04 0.04 0.04

‘ RD382A 1,172 0.0068 0.043 0.035 0.043
RIW384 4,694 0.0124 0.04 0.04 0.04

RIW386 | 10,311 0.0078 0.043 0.035 0.043

RIW388 7,726 0.0094 0.04 0.04 0.04

RIW389 | 11,459 | 0.0124 0.04 0.04 0.04 |
RIW390 | 11,626 | 0.0101 0.043 0.035 | 0.043
R390A 8,577 0.0134 0.043 0.035 | 0.043
RIW394 | 7,697 0.0133 0.043 0.035 | 0.043
** Modified Routing created for the Wittmann Phase IV FDS

4.3 Problems Encountered During the Study

4.3.1 Special Problems and Solutions

None were encountered.

4.3.2 Modeling Warning and Error Messages

The HEC-1 model did not contain any warning or error messages.

4.4 Calibration
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No model calibration was perfOrmed as part of this study.
4.5 Final Results

4.5.1 Hydrologic Analysis Results

The results for peak discharges are shown in Table 4.6. The higher peak flow
between the 100-year 6-hour and 100-year 24-hour storms should be used for
the floodplain delineation. In all cases, the 100-year 6-hour storm was the
governing storm that produced the higher peak flows.

Concentration point CIW353 in the Wittmann ADMSU hydrology model combines
additional area tributary to lona Wash. Since the flow in lona Tributary 1 West at
the confluence of lona Wash is necessary for the floodplain delineation purposes,
the Wittmann ADMSU concentration point CIW353 was modified to exclude the
flows from lona Wash. In other words, CIW353 excludes sub-basin IW358,
which contributes to lona Wash instead of lona Tributary 1 West.

Additional sub-basin delineation was necessary for five reaches. Table 4.7
shows the results of the prorated basins. lona Tributary 1 West and lona
Tributary 1 West Extension each have one additional sub-basin added to account
for flow upstream of the confluence with tributary washes. lona Tributary 2 West
has three sub-basins where flows were obtained from prorating basin IW350.

Table 4.6 Sub-basin Hydrologic Analysis Results

A ' 100-YR Peak Discharge Unit Peak
Drainage ID ied (cfs) (cfs/sq mi)
(sq mi)
24-HR 6-HR 24-HR 6-HR
IW350 218 1,154 1,410 531 648
CIW359 5.97 3,105 3,423 520 573
CIwW353* 15.12 4,986 5,467 330 362

*Modified from the Wittmann ADMSU

Table 4.7 Prorated Basin Results

Area Calculated
Drainage ID (sq mi) Peak Flow
q (cfs)
CIW353A 6.69 3,561
CIW359A 3.50 2,334
IW350A 1.66 1,074
IW350B 1.25 811
IW350C 1.01 652

4-8
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Table 4.8 Discharges used for Floodplain Delineation

Wash Upstream Cross Downstream 100-Year Flow
Section Cross Section (cfs)
‘anay Trbutary 1 1538 0.088 5,467
West
\ona THbutary1 2.362 1.604 3,561
West
lona Tributary 1
West Extension 2.646 2.456 3,423
lona Tributary 1
West Extension 4.161 2.741 2,334
tona Inbutary 2 0.852 0.101 1,074
West
lona Tributary 2
West 1:515 0.946 811
lopa Tributany 2 2272 1.609 652
West

4.5.2 Verification of Results

The verification of results was performed using three indirect methods. Indirect
Method No. 1 makes a comparison between seven envelope curves of maximum
observed flood discharges. The seven point values (CIW353, CIW353A,
CIW359, CIW359A, IW350A, IW350B, and IW350C) from the Wittmann ADMSU
were lower than all seven envelope curves (Refer to the graphs located in
Appendix D.6). Indirect Method No. 2 compares USGS data for Arizona. The
seven point values from the Wittmann ADMSU are located near the Log Pierson
Type 3 Curve and well within the 75% Tolerance Limits. Indirect Method No. 3
compares USGS Regional Regression Equations. The watershed for lona
Tributary 1 West, lona Tributary 1 West Extension, and lona Tributary 2 West is
located within the Central Arizona Region (R12). This regional equation
computes the 100-year discharge by relating the 100-year peak discharge with
drainage area where AREA is the drainage area in square miles and ELEV is the
mean basin elevation in feet divided by 1,000.

Regional Regression Equation for Central Arizona Region (R12)
Q _ lO(6A55—3,17AREA'°"‘—O.454L0GELEV)
100 —

As can be seen in Table 4.9, the comparison shows the results from this study
are lower than the USGS regional regression equation. It should be mentioned
that the results of the Wittmann ADSMU should be more accurate than those
using the regression equation because the study was more detailed.

4-9




Wittmann Phase IV
Floodplain Delineation Study

Table 4.9 USGS Regional Regression Peak Discharge Comparison
‘ 100-YR Peak Discharge USGS Regional
Drainage ID ( :;r?nai) Mea(r;t)EIev (cfs) Regress(llg:i;quatlon
24-HR 6-HR 100-YR
CIW353 1542 2548 4,986 5,467 10,334
CIW353A 6.69 2572 N/A 3,561 6,191
CIW359 5.97 2586 3,105 3,423 5,732
CIW359A 3.50 2590 N/A 2,334 3,985
IW350A 1.66 1780 881 1,074 2,743
IW350B 1.25 1790 663 811 2,198
IW350C 1.01 1803 536 652 1,850
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Section 5 Hydraulics

5.1. Method Description

The U.S. Army Corps of Engineers Hydrologic Engineering Center River Analysis
System (HEC-RAS) version 4.1.0 dated January 2010 was used to create the
hydraulic model and floodplain delineation for this study. Cross sections were
created from the existing elevation data provided by the FCDMC.

The name for each wash was obtained from the Wittmann ADMSU Floodplain
Delineation Study. lona Tributary 1 West and lona Tributary 1 West Extension
are used to differentiate where the previous Zone A floodplain delineation
terminated. In addition, a name based on the location (Township, Range, and
Section) of the wash discharge point was also included.

The floodplain delineation used the larger flow between the 100-year 6-hour and
100-year 24-hour storm. In all cases, the 100-year 6-hour storm event produced
the higher peak flows.

According to Appendix C of FEMA’s Guidelines and Specifications for Flood
Hazard Mapping Partners, starting water-surface elevations for tributaries should
be based on normal depth (i.e., slope-area method) unless a coincident peak
situation is assumed, or the tributary flow depths are higher than the
corresponding main stream events. The downstream boundary condition for both
lona Tributary 1 West and lona Tributary 2 West used normal depth instead of
the known water surface elevation for lona Wash.

5.2. Work Study Maps

Work Study Maps that show the floodplain delineations have been prepared at a
scale of 1 inch = 200 feet, according to FEMA standards using the 2 and 4 foot
contour interval topographic mapping. A cover sheet shows the location of the
study area. Each Work Study Map shows the floodplain baseline, zone
boundaries, and cross sections used in the delineation.

5.3. Parameter Estimation

5:3:1. Roughness Coefficients

lona Tributary 1 West, lona Tributary 1 West Extension, and lona Tributary 2
West are desert washes. The procedure used to determine the Manning's “n”
value roughness coefficients is outlined in the USGS publication “Selection of
Manning’s Roughness Coefficients for Natural and Constructed Vegetated and
Non-Vegetated Channels and Vegetation Maintenance Plan Guidelines for




Wittmann Phase IV
Floodplain Delineation Study

Vegetated Channels in Central Arizona” (2006). Based on field observations, the
Manning’s roughness coefficients were fairly similar for each wash channel and
overbanks. A list of the roughness coefficients for each wash, photos of each
wash, and a description of how the roughness coefficients were obtained is
provided in Appendix E.1

53.2. Expansion and Contraction Coefficients

The expansion and contraction coefficients used in the HEC-RAS model are 0.1
and 0.3, respectively. There are not any bridges or <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>