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U.S. Department of Homeland Security
1111 Broadway, Suite 1200
Oakland, CA 94607-4052

March 16, 2012

Frank Brown, P.E., CFM

Senior Civil Engineer

Flood Control District Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

RE:  Floodplain Delineations in Support of Levee Certification Packages for Agua Fria River
Levees with IDs #8, 11, 16 and 18 :

Dear Mr. Brown:

This letter is in reference to your submittal of a Technical Data Notebook prepared by Stanley
Consultants, Inc. and WEST Consultants, Inc. to update the floodplain delineations along the .
Agua Fria River, generally from the Salt/Gila River to New River in August 2011. The study was
submitted in support of the Provisionally Accredited Agua Fria River Levees (IDs 8, 11, 16 and
18) that were determined to meet the levee certification requirements outlined in the Code of
Federal Regulation, Title 44, Section 65.10 (44 CFR 65.10).

We have completed our review and have approved the submitted data. The revised floodplain
delineations for the Agua Fria River will be incorporated into a future Physical Map Revision
(PMR) for Maricopa County.

If you have any questions regarding this matter, please contact me, either by telephone at
(510) 627-7274, or by email at robert.bezek@fema.dhs.gov.

Sincerely,

Robert J. Bezek, CFM
Regional Engineer
Mitigation Division

cc: Brian Cosson, AZ DWR, NFIP State Coordinator
Scott Buchanan, Stanley Consultants, Inc.
Brian T. Wahlin, WEST Consultants, Inc.
Charlie McClendon, City Manager, City of Avondale
Sue McDermott, Floodplain Administrator, City of Avondale
Charles Andrews, Senior Project Manager, City of Avondale
David Cavazos, City Manager, City of Phoenix
Hasan Mushtaq, Floodplain Administrator, City of Phoenix
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U.S. Department of Homeland Security
1111 Broadway, Suite 1200

Oakland, CA 94607-4052 -

November 23, 2011

Frank Brown, P.E., CFM

Senior Civil Engineer

Flood Control District Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

Dear Mr. Brown:

This correspondence is in reference to the June 23, 2011, and August 25, 2011, letters and data
submissions to the U.S. Department of Homeland Security’s Federal Emergency Management Agency
(FEMA) regarding certification of the city of Avondale, the city of Phoenix, and Maricopa County
portions of the Agua Fria River Levee System in order to meet the criteria of the Code of Federal
Regulations, Title 44, Section 65.10 (44 CFR 65.10). The submitted data has been approved, and the
levees are considered accredited. The pertinent information regarding the specific levees is listed below.

Identifier: Agua Fria Levee System (Levee ID Nos. 8, 11, 16, and 18)
Flooding Source: Agua Fria River

September 30, 2005 Effective :
FIRM panels affected: 04013C1620H, 04013C20807J, 04013C2085G & 04013C2090H

December 3, 2010 Preliminary
FIRM panels affected: 04013C1695L, 04013C2155L, 04013C2160L & 04013C2165L

In support of the Agua Fria Levee System segment certifications the following information was
submitted: :

1.

2.

A report prepared by West Consultants, Inc., “Agua Fria River FEMA Levee Certification
Package for Levee ID #8.”

A report prepared by JE Fuller Hydrology & Geomorphology, Inc., “Certification Report for
Camelback Ranch Levee South (ID #11) — Camelback Road to 3600 feet south along the east
bank of the Agua Fria River — Maricopa County, Arizona.”

A report prepared by West Consultants, Inc., “Agua Fria River FEMA Levee Certification
Package for Levee ID #16.”
A report prepared by West Consultants, Inc., “Agua Fria River FEMA Levee Certification
Package for Levee ID #18.”

The Technical Data Notebooks prepared by JE Fuller Hydrology & Geomorphology, Inc. and West
Consultants, Inc., were reviewed to verify 44 CFR 65.10 compliance. The following is a summary of the

. review:
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1. Freeboard: Analysis and Supporting Documentation was reviewed and found to be in compliance
with 44 CFR 65.10(b)(1).

2. Closures: Analysis and Supporting Documentation was reviewed and found to be in compliance
with 44 CFR 65.10(b)(2).

3. Embankment Protection: Analysis and Supporting Documentation was reviewed and found to be
in compliance with 44 CFR 65.10(b)(3).

4, Embankment and Foundation Stability: Analysis and Supporting Documentation was reviewed
and found to be in compliance with 44 CFR 65.10(b)(4).

5. Settlement: Analysis and Supporting Documentation was reviewed and found to be in compliance
with 44 CFR 65.10(b)(5).

6. Maintenance Plans and Criteria: Supporting Documentation was reviewed and found to be in
compliance with 44 CFR 65.10(d).

All of the above documentation and data, along with the previously submitted documentation, have been
reviewed and based on receipt of this information the Agua Fria River Levee System (Levee ID Nos. &,
11, 16 and 18) as shown on the attached Agua Fria River Levee System Map, meets the minimum
certification criteria outlined in 44 CFR 65.10. Therefore, we plan to continue to accredit this levee
system on the new Digital Flood Insurance Rate Map (FIRM) as providing protection from the 1-percent-
annual-chance (base) flood. The area protected from the base flood by this levee will continue to be
mapped as a shaded Zone X and a note will be placed in that area warning of the flood risk that still
exists.

Please be advised that levee systems and the estimated level of protection provided by these systems can
and do change with time. Future map updates may require the levee system to be certified again at the
time of update. Also, design, construction, operation, and/or maintenance documents may be requested at
any time. Deviations from the documentation and data submitted to FEMA could result in the levee
system no longer being mapped as providing protection from the base flood on future FIRMs. If at any
point additional information is provided to FEMA that shows the levee system no longer meets
certification criteria as outlined in 44 CFR 65.10, we will contact the levee owner and community about
the possibility of de-accrediting the levee system.

Even though we have mapped the referenced levees as providing protection from the 1-percent-annual-
chance flood, it is important to note that levees are only designed to provide a specific level of protection.
They can be overtopped or fail in larger flood events. Levee systems require regular maintenance and
periodic upgrades to retain their level of protection. When levees do fail, they fail catastrophically, and
damage may be more significant than if the levee was not there. Therefore, we encourage you to annually
discuss the status and condition of your levees with your governing body. Additionally, it is highly

 recommended that you consider this risk in your local emergency management plans, including creating
evacuation plans for this area.

Everyone should understand the risk to life and property that resides behind levees—risk that even the
best flood-control system can not completely eliminate. For this reason, FEMA encourages people to
understand their risk. The National Flood Insurance Program (NFIP) was created to reduce flood damages
by identifying flood risks, encouraging sound community floodplain management practices, and
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providing flood insurance to lessen the financial impact of flooding. Through the NFIP, property owners
in participating communities are able to purchase flood insurance that will insure against flood losses. We
hope that you will encourage property owners to purchase flood insurance.

If you have additional questions regarding this matter, please contact me, either by telephone at (510)
627-7274, or by email at robert.bezek@fema.dhs.gov.

Sincerely,

Robert J. Bezek, CFM
Regional Engineer
Mitigation Division

Enclosure:
Agua Fria River Levee System Map

Copies Fumnished (w/out enclosures):

Brian Cosson, AZ DWR, NFIP Coordinator

Tony Freiman, AMEC Earth & Environmental, Inc.

Steve Nowaczyk, Ninyo and Moore

Jon T. Ahern, JE Fuller Hydrology & Geomorphology, Inc.
Scott Buchanan, Stanley Consultants, Inc.

Brian T. Wahlin, WEST Consultants, Inc.

Charlie McClendon, City Manager, City of Avondale

Sue McDermott, Floodplain Administrator, City of Avondale
David Cavazos, City Manager, City of Phoenix

Hasan Mushtaq, Floodplain Administrator, City of Phoenix
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Fulton Brock, District 1
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2801 West Durango Street
Phoenix, Arizona 85009

Phone: 602-506-1501 :
Fax:  602-506-4601 December 22, 2011

T 602-505-5897
Thomas W. Smith, P.E.
Engineering Technical Services Group
FEMA PTS Contractor
Michael Baker, Jt., Inc.
3601 Eisenhowet Avenue
Alexandria, VA 22304

Subject: Floodplains Review for Agua Fria River Levees, Data Request
Dear Mt. Smith:

The Fedetal Emergency Management Agency, via Sarah Houghland, P.E., CFM, at BakerAECOM,
has requested the digital floodplain information, recent aetial photographs and recent topogtaphic
mapping (contours and DTM) for the lower Agua Fria River. Enclosed is a DVD disk with the

‘ requested data in the appropriate fotmat files. The District does not require a signed Public Records -
request for this data, because this data is in support of documents previously submitted to FEMA
for levee accreditation. The data disk contains the data described in the attached File Inventoty
Report.

It is impottant to note that the topogtaphic information has not been edge-matched for this project,
therefore 2 map, from the interior Drainage Report (ID#8&16), listing the data sources for the
contours is sent to assist you in loading/viewing the correct shape file, depending on which
floodplain area you ate reviewing. '

If you have questions concetning this information, please call me at 602-506-4617.

Sincerely,

Frank Edward Brown, P.E., CFM
Senior Civil Engineer, Mitigation Planning & Technical Programs Branch,
Floodplain Management and Services Division

C Bob Bezek, FEMA Region IX
Sarah Houghland, BakerAECOM



Board of Directors
Fulton Brock, District 1
Don Stapely, District 2

FlOOd CO“tI’Ol DlStrICt Andrew Kunasek, District 3

Max Wilson, District 4

Of M a rICO pa CO u nty Mary Rase Wilcox, District 5

2801 West Durango Street

Phoenlx, Arizana 85009

Phone: 602-506-1501 : )

Fax:  602-506-4601 August 23, 2011

LB K 602-505-5897
Robert J. Bezek, CFM

Regional Engincer

U.S. Department of Homeland Security
Mitigation Division, FEMA Region IX
1111 Broadway, Suite 1200

Oakland, CA 94607-4052

Subject: Floodplain Delineations in support of Levee Certification Packages for Agua Fria
River Levees, PAL ID#8-11-16-18

Dear Mr. Bezek:

This letter is in response to the Provisionally Accredited Levee (PAL) agreements which the

District, the City of Avondale and the City of Phoenix entered into with the Federal Emergency
’ Management Agency in June 2009 for the Agua Fria River Levees, generally between the New River
and the Salt / Gila River. The Levee Certification Reports for cach of PAL ID#8, ID#11, ID#16,
and 1D #18 were subinitted in June 2011,

Provided in this submittal is an update to the Agua Fria River Floodplain work maps from the Salt
/ Gila River to New River. As discussed with you, the District directed Stanley Consullants to
correct some graphic presentation items on the new work maps, and added the Zone AH
delineations prepared by WEST Consultants for the interior drainage analysis. The work maps also
depict the floodplain delineation adjacent to PAL ID#11 prepared by JE Fuller. On August 4 we
met with the City of Avondale to coordinate sotne floodplain issues for proper depiction of certain
areas on the work maps.

Submitted are 1 hard copy Agua Fria River Floodplain Re-Delineation Technical Data Notebook, 2
hard copy Intetior Drainage Reports {one for each river side), work maps and annotated FIRM
Panels. As stated in past conversations and stated in a one page TDN addendum, the HEC-RAS
models are unchanged and are the same as the June 2011 submittal. The enclosed disks contain
PDF format files of the submitted data along with the HEC-RAS models previously submitted.

Shipped are one box with the reports and disks and one tube with the floodplain / floodway work
maps. Please replace the previously submitted information with this update information. A minor
update is made to the levee certification reports to document the revised reference report dates.
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FEMA now has all applicable information to begin review of the Agua Fria River levees. We ask
that FEMA agree with the District that these Agua Fria River Levees are in full compliance with
44CFR §65.10 to provide protection from flooding during from the 1 percent annual chance flood,
and request that all four of these levees be moved from Provisionally Accredited to Accredited
status on the FIRM Panels.

If you have questions concerning this submittal, please call me at 602-506-4617.

Sincerely,

Frank Edward Brown, P.E., CFM

Senior Civil Engineer, Mitigation Planning & Technical Programs Branch,
Floodplain Management and Services Division

Cc:  Sarah Houghland, Michael Baker Corporation (1 CD/DVD disk for each report, and 1 roll
of floodplain work maps) : ‘
Brian Cosson, ADWR, NFIP Coordinator
Jon T. Ahern, JE Fuller Hydrology & Geomorphology, Inc.

Scott Buchanan, Stanley Consultants, Inc.

Brian T. Wahlin, WEST Consultants, Inc.

Chatlie McClendon, City Manager, City of Avondale

Wayne Janis, Floodplain Administrator, City of Avondale

Sue McDermott, City Engineer, City of Avondale

Charles Andrews, Senior Project Manager, Engineering Dept., City of Avondale
David Cavazos, City Manager, City of Phoenix

Hasan Mushtaq, Floodplain Administrator, City of Phoenix
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2801 West Durango Street
Phoenix, Arizona 85009 .
Phone: 602-506-1501

Fax: 602-506-4601 June 23, 2011
T 602-505-5897
Ed Curtis, P.E., CFM
Senior Civil Engineer

Risk Analysis Branch, FEMA Region IX

U.S. Departiment of Homeland Secutity |
1111 Broadway, Suite 1200
Oakland, CA 94607-4052 ‘

Subject: Levee Cettification Packages for Agua Fria River Levees, PAL ID#8-11-16-18
Dear Mr. Curtis:

_ This letter is in response to the Provisionally Accredited Levee (PAL) agreetnents (attached) which
Maticopa County, the City of Avondale and the City of Phoenix entered info with the Federal
‘ Emergency Management Agency in June 2009 for the Agua Fria River Levees, generally between
the New River and the Salt / Gila River. The submittal package is separate Levee Certification
Reports fot each of PAL ID#8, ID#11, ID#16, and ID #18, dated June 2011.

In addition, we ate providing an update to the Agua Fria River floodplain and floodway with new
BFE’s from the Salt / Gila River to New River, based on recent topographic mapping. The Agua
Fria River Floodplain Re-Delineation Technical Data Notebook is being sent to you on disk (only), -
along with the HEC-RAS models. As recently agreed, Maricopa County will cotrect some graphic
presentation items on the new work maps, 2add Zone AH delineations prepared by others for the
new interior drainage analysis and submit a paper TDN with updated disks and updated work maps

_by July 18, 2011. The HEC-RAS models will be unchanged with this update.

You are receiving two boxes with the repotts and disks and one tube with the floodplain /
floodway work maps. As previously agreed, you are receiving the survey disks with sealed repott
scan without a paper copy of each survey repott. ’




Page 2 of June 23, 2011 letter to Mt. Curtis

We ask that FEMA agree with Maricopa County that these Agua Fria River Levees ate in full
compliance with 44CFR §65.10 to provide protection from flooding duting from the 1 petcent
annual chance flood, and request that all four of these levees be moved from Provisionally
Accredited to Accredited status on the FIRM Panels.

If you have questions concerning this submittal, please call me at 602-506-4617.

Sincerely,

Frank Eﬁ?éown P.E, CFM

Senior Civil Engineer, Mmgatton Planning & Technical Programs Branchi,
Floodplain Management and Setvices Division

Cce: Sarabh Houghland, Michael Baker Cotporation (1 CD /DVD disk for each levee repott, and
1 roll of floodplain work maps)
Brian Cosson, AZ DWR, NFIP Coordmator
Tony Freiman, AMEC Earth & Envitonmental, Inc.
Steve Nowaczyk, Ninyo and Moore
Jon T. Ahern, JE Fuller Hydrology & Geomotphology, Inc.
Scott Buchanan, Stanley Consultants, Inc.
Brian T. Wahlin, WEST Consultants, Inc.
Chatlie McClendon, City Manager, City of Avondale
Wayne Janis, Floodplain Administrator, City of Avondale
David Cavazos, City Manager, City of Phoenix
Hasan Mushtaq, Floodplain Administrator, City of Phoenix
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1 Introduction

11 Purpose

The purpose of this study is to provide certification documentation in support of FEMA’s
accreditation of the Agua Fria River Levees located along the Agua Fria River south of the
Indian School Road vicinity:

e Levee ID #8 — Along the east bank of the Agua Fria River from Indian School Road
South to Buckeye Road (4.32 mile)

e Levee ID #16 — Along the east bank of the Agua Fria River at Lower Buckeye Road (0.4
miles)

o Levee ID #18 — Along the west bank of the Agua Fria River from just upstream of Indian
School Road to a point downstream of Lower Buckeye Road (approximately 6 miles)

Currently Levee ID #8, #16, and #18 are Provisionally Accredited Levees (PAL) by FEMA and
are shown as providing protection from the 1 percent annual chance flood on the most recent
Flood Insurance Rate Map (FIRM Panel No 04013C2080J, 04012C2085G, and 04013C2090H).
The PAL agreement between the Flood Control District of Maricopa County (FCDMC) and
FEMA is due to expire on June 25‘h, 2011. In order for Levees ID #8, #16, and #18 to continue
to be shown as providing flood protection the FIRM Panels beyond the PAL expiration date,
levee certifications and FEMA accreditations are necessary.

This report addresses the certification of Levee ID #8 (see Figure 1-1 below).

This revised report reflects minor floodplain revisions based on input from the City of Avondale.
There were no major changes between the orignial report (June 2011) and this report (August
2011).

1.2 Certification Team Members

Stanley Consultants (Stanley) updated the effective FEMA HEC-RAS model for the Agua Fria
River based on recent topography. WEST Consultants, Inc. (WEST) prepared interior drainage,
scour, freeboard analyses, and this certification summary report. The scour and freeboard
analyses by WEST were based on the updated Agua Fria HEC-RAS model provided by Stanley.

Geotechnical analyses were performed by AMEC for the east levees (Levee ID #8 and #16).

Survey data for the channel, levee, and culverts under the levee was provided by Wilson &
Company, Inc., Engineers and Architects (Wilson).

WEST Consultants, Inc. 1-1 Agua Fria Levee 1D #8 Certification




1.3 Certification Statement

After evaluating the current condition of Levee ID #8 with respect to Title 44 Code of Federal
Regulations Section 65.10 (44 CFR 65.10), WEST concludes that Levee ID #8 meets 44 CFR
65.10 requirements based on analysis by the levee certification team (WEST, Stanley, AMEC,
and Wilson).

The services provided by all certification team members are for the purpose of providing
FCDMC with a certification, as defined in 44 CFR 65.2 (b), of the levee system(s) as required by
44 CFS 65.10 (e). No third party, including adjacent or nearby landowners, is intended to be a
beneficiary of these services. The certification is expressly limited to the extent of the definition
of “Certification” as provided in 44 CFR 65.2(b):

For the purpose of this part, a certification by a registered professional engineer or other
party does not constitute a warranty or guarantee of performance, expressed or implied
Certification of data is a statement that the data is accurate to the best of the certifier’s
knowledge.  Certification of analyses is a statement that the analyses have been
performed correctly and in accordance with sound engineering practices. Certification
of structural works is a statement that the works are designed in accordance with sound
engineering practices to provide protection from the base flood. Certification of “as
built” conditions is a statement that the structure(s) has been built according to the plans
being certified, is in place, and is fully functioning.

This certification should be reevaluated in ten years or subsequent to a major flood or other event
having an impact on the protection provided by the levee system. Should significant unexpected
changes occur for reasons such as inadequate operations and maintenance, excessive
settlement/subsidence, unexpected streambed aggradation or degradation, or change in hydraulic
conditions, such that the subject levee(s) no longer meet certification criteria, these changes must
be corrected or the levees will be decertified. Upon decertification, it will be the responsibility
of the FCDMC or other entity that desires to retain accreditation of this levee system to pursue
recertification.

WEST Consultants, Inc. 1-2 Agua Fria Levee ID #8 Certification
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2 Study Documentation

This certification package includes levee hydraulic analysis, geotechnical investigation
(including levee as-built drawings), survey data, operation and maintenance plans, and MT-2
forms. The certification package is prepared in compliance with FEMA regulatory requirements
for levee certification per 44 CFR 65.10.

2.1 Submittal Package Reports

The analyses performed for the certification of Levee ID #8 by each contractor are summarized
in Table 2-1. The documents referenced are provided with this submittal package as separate

Document
Consultant Task Document Name Date
Scour and Agua Fria Levee
analysis for Scour Analysis
levesiIDitS: | Renoet: LevaeiDis, | =200t
#16, and #18 #16, and #18
‘ Freeboard Agua Fria Levee
analysis for Freeboard Analysis
Levee ID #8, Report: Levee ID #8, {ner2084
; . #16, and #18 #16, and #18
CONSULTANTS,INC.
Interior
Drainage
WEST ARNBIS T Agua Fria East Levee | June 2001
Levee ID #8 ) . ;
and #16 Interior Drainage (revised
i (including Report: Levee ID #8 August
) A and #16 2011)
CONSULTANTS,INC. interior
hydrology for
Levee ID #16)
Geotechnical Study
for
Federal Emergency
Geotechnical | Management Agency
analysis for (FEMA) Partial
ame‘ : Levee ID #8 Certification i
and #16 PAL ID Nos. 8 and 16
Agua Fria Levee, East
Maricopa County,
. Arizona
WEST Consultants, Inc. 2-1 Agua Fria Levee ID #8 Certification

attachments due to their large size.

Table 2-1. Levee certification document summary




River

Hydra.ullc Agua Frla. River June 2001
analysis for Floodplain Re- .
. . . (revised
the Agua Fria Delineation, from Nureikict
River, Salt/Gila River to 20g11)
including the New River

subject levees

Survey for
w'lsom Agua Fria Agua Fria Mapping January
&COMPANY River, levee, Survey Report 2011

ENGINEERS & ARCHITECTS and culverts

2.2 MT-2 Forms

MT-2 Forms for Levee ID #8 are included as Appendix A. The appendix includes sections with
the MT-2 forms completed by WEST and AMEC in their respective area of expertise as
identified in Table 2-1.

2.3 Operation and Maintenance Plan and Inspection Reports

The operation and maintenance plan (Operation, Maintenance, Repair, Replacement, and
Rehabilitation Manual for Phoenix, Arizona and Vicinity, U.S. Army Corps of Engineers) is
included in Appendix B. The cooperation agreement between the U.S. Army Corps of Engineers
and the FCDMC is also appended to the end of the document in Appendix B.

Sample annual levee inspection reports are provided in Appendix C. Sample maintenance
inspection reports are provided in Appendix D.

2.4 Without Levee Floodplain

Per the requirement of FEMA’s Procedure Memorandum (PM) 63, the FCDMC provided a
without levee floodplain shape file called “Maricopa_approx_floodplains.shp”. The without
levee floodplain is shown in Figure 2-1 below. This floodplain comes from a study that HDR
completed for FEMA in 2009 and that FCDMC has referenced as:

DFIRM 88 NAVD Dewberry and HDR\HDR Levee Embankment Info CD-DVD\April 2009
CD\Embankment Delin_Shapefiles\Maricopa_apprx_floodplains.shp

WEST Consultants, Inc. 2-2 Agua Fria Levee ID #8 Certification
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APPENDIX A

MT-2 Forms for Levee ID #8




MT-2 Forms for Levee 1D #8

Topics: Freeboard, Scour, and Interior Drainage

Prepared by:
WEST Consultants, Inc.




DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B. NO. 1660-0016

RIVERINE STRUCTURES FORM Explrss Febiuary 26,2014

PAPERWORK BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You
are not required to respond to this collection of information 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 20598-3005, 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; 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: ~ Agua Fria River

Note: Fill out one form for each flooding source studied.

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:
Channelization.... .complete Section B
Bridge/Culvert.. .complete Section C

.complete Section D

..complete Section E

........ complete Section F (if required)

Description of Modeled Structure

1. Name of Structure: Agua Fria Levee ID #8

Type (check one): D Channelization D Bridge/Culvert Levee/Floodwall

Location of Structure: East bank of Agua Fria River near Interstate 10

Downstream Limit/Cross Section: 4.22

Upstream Limit/Cross Section: 849

2. Name of Structure:

Type (check one): D Channelization [] Bridge/Culvert [] Levee/Floodwall

Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:

Type (check one): D Channelization D Bridge/Culvert [:] Levee/Floodwall

Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED.
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B. CHANNELIZATION

Flooding Source:

Name of Structure:

1. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

D Subcritical flow [ICritical flow ] Super critical flow ] Energy grade line

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

] Inlet to channel DOutIet of channel [] At Drop Structures  [_] At Transitions

[] Other locations (specify):

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

3. Accessory Structures

The Channelization includes (check one):
D Levees [Attach Section (E Levee/Floodwall)] D Drop structures D Super elevated sections

[:l Transitions in cross sectional geometry D Debris basin/design basin [Attach Section D (Dam/Basin)] [] Energy dissipater

(] Weir [] Other (describe):

4. Sediment Transport Considerations

Are the hydraulics of the channel affected by sediment transport? [JYes []No

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

C. BRIDGE/CULVERT

Flooding Source:

Name of Structure:

1. This revision reflects (check one):
[] Bridge/culvert not modeled in the FIS
[] Modified bridge/culvert previously modeled in the FIS

I:] New analysis of bridge/culvert previously modeled in the FIS

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

the structures. Attach justification.

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

[:] Dimensions (height, width, span, radius, length) D Distance Between Cross Sections

D Erosion Protection

D Low Chord Elevations - Upstream and Downstream
I:] Top of Road Elevations - Upstream and Downstream

D Structure Invert Elevations - Upstream and Downstream

[:| Shape (culverts only)
D Material

D Beveling or Rounding
[] wing Wall Angle

D Skew Angle

D Stream Invert Elevation - Upstream and Downstream
|:| Cross-Section Locations
4. Sediment Transport Considerations

Are the hydraulics of the structure affected by sediment transport? ] yes [JNo

If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation.
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D. DAM/BASIN

Flooding Source:

Name of Structure:

1. This request is for (check one): I:] Existing dam/basin E] New dam D Modification of existing dam/basin
2. The dam/basin was designed by (check one): D Federal agency [I State agency l:] Private organization D Local government agency

Name of the agency or organization:

3. The dam was permitted as ( check one): D Federal Dam [] State Dam

Provide the permit or identification number (ID) for the dam and the appropriate permitting agency or organization

Permit or ID number Permit Agency or Organization:

[] Local Government Dam [ ] Private Dam
Provide related drawings, specifications and supporting design information.

4. Does the project involve revised hydrology? I:] Yes D No

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2)
Was the dam/basin designed using critical duration storm? (Must account for the maximum volume of runoff)

D Yes, provide supporting documents with your completed Form 2.

D No, provide written explanation and justification for not using the critical duration storm.
5. Does the submittal include debris/sediment yield analysis? I:] Yes D No

If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why debris/sediment analysis was not considered?
6. Does the Base Flood Elevation behind the dam/basin or downstream of the dam/basin change? D Yes D No

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam/Basin
FEQUENCY (% annual chance) FIS REVISED

10-year (10%)
50-year (2%)

100-year (1%)

500-year (0.2%)

Normal Pool Elevation

. Please attach a copy of the formal Operation and Maintenance Plan.

E. LEVEE/FLOODWALL

1. System Elements

a. This Levee/Floodwall analysis is based on (check one): upgrading of an a newly reanalysis of an
existing levee/ constructed levee/ existing levee/

b. Levee elements and locations are (check one): floodwall system floodwall system floodwall system

earthen embankment, dike, berm, etc. Station8.49  to 4.22
D structural floodwall Station to

D other (describe): Station to

c. Structural Type (check one): [:] monolithic cast-in place reinforced concrete I:] reinforced concrete masonry block [] sheet piling

other (describe): Earthen embankment/soil cement bank protection

d. Has the levee/floodwall system been certified by a Federal agency to provide protection from the base flood? D Yes No

If Yes, by which agency?

e. Attach certified drawings containing the following information (indicate drawing sheet numbers):
1. Plan of the levee embankment and floodwall structures Sheet Numbers

2. A profile of the levee/floodwall system showing the Base Flood Elevation (BFE), levee
and/or wall crest and foundation, and closure locations for the total levee system. Sheet Numbers

3. A profile of the BFE, closure opening outlet and inlet invert elevations, type and size
of opening, and kind of closure. Sheet Numbers
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System Elements (continued) E. LEVEE/FLOODWALL (continued)

4. A layout detail for the embankment protection measures. Sheet Numbers

5. Location, layout, and size and shape of the levee embankment features, foundation treatment,

floodwall structure, closure structures, and pump stations. Sheet Numbers

2. Freeboard

a. The minimum freeboard provided above the BFE is:

6.9 feet

Riverine

3.0 feet or more at the downstream end and throughout Yes [ ]No

3.5 feet or more at the upstream end Yes \:} No

4.0 feet within 100 feet upstream of all structures and/or constrictions Yes E] No

Coastal

1.0 foot above the height of the one percent wave associated with the 1%-annual-
chance stillwater surge elevation or maximum wave runup (whichever is greater) [Jyes [JNo

2.0 feet above the 1%-annual-chance stillwater surge elevation [Jyes [JNo

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation
addressing paragraph 65.10(b)(1)(ii) of the NFIP Regulations.

If No is answered to any of the above, please attach an explanation.

b. Is there an indication from historical records that ice-jamming can affect the BFE? (] Yes No

If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.
3. Closures

a. Opening through the levee system (check one): exists D does not exist

If opening exists, list all closures:

: : : Highest Elevation for :
Channel Station Left or Right Bank Opening Type Opening Invert Type of Closure Device

See attached sheet

(Extend table on an added sheet as needed and reference)
Note: Geotechnical and geologic data

In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the design analysis
for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army Corps of Engineers (USACE)

EM-1110-2-1906 Form 2086.)

4. Embankment Protection

a. The maximum levee slope land side is: 3H:1V

b. The maximum levee slope flood side is: 1H:1V

c. The range of velocities along the levee during the base flood is: 4.9 (min.) to 11.5 (max.)
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E. LEVEE/FLOODWALL (continued)

d. Embankment material is protected by (describe what kind):Soil cement

e. Riprap Design Parameters (check one): [:] Velocity I:] Tractive stress
Attach references

Curve or Stone Riprap

Reach Sideslope Velaeiy Straight  |Djgp [P 50 Thickness

Depth of Toedown

to

to

Sta to

Sta to

Sta to

Sta to

(Extend table on an added sheet as needed and reference each entry)

f. Is a bedding/filter analysis and design attached? [JYes [XINo

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis):

N/A

Attach engineering analysis to support construction plans.

5. Embankment and Foundation Stability

a. ldentify locations and describe the basis for selection of critical location for analysis:

DOveraII height: Sta.:

D Limiting foundation soil strength

Strength ¢ = degrees, c = psf

Slope: SS = (h) to (v)

(Repeat as needed on an added sheet for additional locations)

b. Specify the embankment stability analysis methodology used (e.g., circular arc, sliding block, infinite slope, etc.):

c. Summary of stability analysis results:

Case Loading Conditions Critical Safety Factor

Criteria Min.

End of construction

1.3

Sudden drawdown

1.0

Critical flood stage

1.4

Steady seepage at flood stage

1.4

Earthquake (Case I)

1.0

(Reference: USACE EM-1110-2-1913 Table 6-1)
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E. LEVEE/FLOODWALL (continued)

5. Embankment and Foundation Stability (continued)
d. Was a seepage analysis for the embankment performed? D Yes D No

If Yes, describe methodology used:

e. Was a seepage analysis for the foundation performed? D Yes D No
f. Were uplift pressures at the embankment landside toe checked? I:] Yes I:] No

g. Were seepage exit gradients checked for piping potential? D Yes D No

h. The duration of the base flood hydrograph against the embankment is hours.
Attach engineering analysis to support construction plans.

6. Floodwall and Foundation Stability

a. Describe analysis submittal based on Code (check one): [JuBc (1988) (] other (specify):

b. Stability analysis submitted provides for: [_]Overturning []sliding  If not, explain:

c. Loading included in the analysis were: [iateral earth @ Pa= psf; Pp =

[Jsurcharge-Slope @ . [Jsurface psf

D\Mnd @ Pw = psf

[ ]Seepage (Uplift): [] Earthquake @ Peq =

D1%—annual—chance significant wave height ft.

D1 Y%-annual-chance significant wave period

d. Summary of Stability Analysis Results: Factors of Safety.
Itemize for each range in site layout dimension and loading condition limitation for each respective reach.

Criteria (Min) Sta To Sta To
Overturn Sliding Overturn Sliding Overturn Sliding
Dead & Wind 1.5 1.5

Dead & Soil 15 1.5

Dead, Soil, Flood, &
Impact

Dead, Soil, & Seismic 1.3 1.3

Loading Condition

15 1.5

(Ref: FEMA 114 Sept. 1986; USACE EM 1110-2-2502)
Note: (Extend table on an added sheet as needed and reference)

e. Foundation bearing strength for each soil type:

Bearing Pressure Sustained Load (psf) Short Term Load (psf)

Computed design maximum

Maximum allowable

f. Foundation scour protection D is, EI is not provided. If provided, attach explanation and supporting documentation.

Attach engineering analysis to support construction plans.

7. Settlement

a. Has anticipated potential settlement been determined and incorporated into the specific construction elevations to maintain the established
freeboard margin? [JYes []No

b. The computed range of settlement is
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E. LEVEE/FLOODWALL (continued)

7. Settlement (continued)

c. Settlement of the levee crest is determined to be primarily from: ] Foundation consolidation ] Embankment compression

(] Other (describe):

d. Differential settlement of floodwalls D has [:I has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

8. Interior Drainage

a. Specify size of each interior watershed:
Draining to pressure conduit:
Draining to ponding area:

. Relationships Established
Ponding elevation vs. storage Yes

Ponding elevation vs. gravity flow [] Yes

Differential head vs. gravity flow D Yes

. The river flow duration curve is enclosed: [] Yes

. Specify the discharge capacity of the head pressure conduit:

. Which flooding conditions were analyzed?

* Gravity flow (Interior Watershed) Yes []No
* Common storm (River Watershed) Yes D No
* Historical ponding probability l:| Yes No
* Coastal wave overtopping |:| Yes No

If No for any of the above, attach explanation.

_ Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet
facilities to provide the established level of flood protection. Yes [ ] No If No, attach explanation

. The rate of seepage through the levee system for the base flood is cfs
. The length of levee system used to drive this seepage rate in item g: ft.

i. Will pumping plants be used for interior drainage? I:] Yes No

If Yes, include the number of pumping plants: For each pumping plant, list:

Plant #1 Plant #2

The number of pumps
The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available between warning
and flooding?

Will the operation be automatic? [] No
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8. Interior Drainage (continued)

E. LEVEE/FLOODWALL (continued)
If the pumps are electric, are there backup power sources? D Yes D No |
|

\

|

|

(Reference: USACE EM-1110-2-3101, 3102, 3103, 3104 and 3105)

Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all i
interior watersheds that result in flooding. |

9. Other Design Criteria

a. The following items have been addressed as stated:

Liquefaction [ ] is [] is nota problem

Hydrocompaction [:] is D is not a problem

Heave differential movement due to soils of high shrink/swell D is D is not a problem

b. For each of these problems, state the basic facts and corrective action taken:

Attach supporting documentation.
c. Ifthe levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities flood side of the structure?

D Yes D No Attach supporting documentation.

d. Sediment Transport Considerations:

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

10. Operational Plan and Criteria

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP regulations? Yes I:] No

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?

Yes [ ] No

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?
Yes D No If the answer is No to any to the above, please attach supporting documentation.
11. Maintenance Plan

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP regulations?

Yes [] No If No please attach supporting documentation.

12. Operations and Maintenance Plan

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall.
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CERTIFICATION OF THE LEVEE DOCUMENTATION

This certification is to be signed and sealed by a licensed registered professional engineer authorized-by-law to certify elevation information data,
hydrologlc and hydraulic, and any other supporting mformahon as per NFIP regulations paragraph 65. 10(e} and s described in the MT-2 Forms

be punlshable by fine or imprisonment under Title 18 of the United States Code, Section 1001

Brian Wahlin N M Mar 31,2014

AN .
Certifier's Name Licensé\{\@. B Expiration Date

WEST Consultants, Inc. 480-345-2155 e 480-345-2156

Company Name Telephone No. Fax No.

Jun 20,2011 bwahlin@westconsultants.com

Signature Date E-Mail Address

F. SEDIMENT TRANSPORT

Flooding Source:

Name of Structure:

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the Base Flood Elevation (BFE);
and/or base on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is a potential for debris and
sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with the supporting
documentation:

Sediment load associated with the base flood discharge: Volume acre-feet
Debris load associated with the base flood discharge: Volume acre-feet
Sediment transport rate (percent concentration by volume)

Method used to estimate sediment transport:

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the
selected method.

Method used to estimate scour and/or deposition:

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport:

Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on bulked flows.

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the
BFEs or structures must be provided.
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Additional Information for Agua Fria Levee ID #8

Section E, Item 1e: Certified Drawings

The as-built drawings for the levee ID #8 are covered by three different sets of plans. Due to their large
size, the as-built plans are actually located on the enclosed DVD. The as-built plans for levee ID #8 are
provided in four PDF files called:

1. Agua Fria Improvements Phase 1 and 2.pdf
2. Agua Fria River Channel Improvement |-10 Freeway to Thomas R.pdf
3. Agua Fria River Improvements Buckeye to I-10.pdf

Section E, Item 3: Closures

Channel Levee Left or Right Opening Type Highest Type of
Station Station Bank Elevation for Closure Device
Opening Invert
7.51 1+20 Left Culvert 993.6 Flap gate
5.94 I-10 drainage Left Drainage None
channel channel
5.44 70+39 Left Culvert 973.1 Flap gate
5.22 57+95 Left Culvert 971.1 Flap gate
5.17 55+90 Left Culvert 969.5 Flap gate
493 43+65 Left Culvert 966.3 Flap gate
4.25 7+18 Left Culvert 956.8 Flap gate

High water from the Agua Fria River will back up the I-10 drainage channel. This ponding was
considered in the floodplain re-delineation study performed by Stanley.

Section E, Item 4e: Embankment Design Parameters
For the embankment design parameters for the soil cement embankment protection, see Appendix A of
the scour report included in the submittal.

Section E, Item 8a: Interior Watershed Sizes
For information on watershed sizes, see interior drainage report and corresponding appendices included
in the submittal.

Section E, Item 8e: Items Addressed
No information on historic ponding was available so historical ponding probability was not considered.
Levee is not located near the coast, so coastal wave overtopping was not considered.

Section E, Item 9d: Sediment Transport Considerations
Sediment transport was considered in the original design of the levee.
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016

RIVERINE STRUCTURES FORM i
‘ PAPERWORK REDUCTION ACT
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,

searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information 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, U.S.
Department of Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, 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.

ver

Flooding Source: A
Note: Fill out one form for each flooding source studied

A. GENERAL

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

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

Description Of Structure

1. Name of Structure: Agua Fria East Levee

Type (check one): [] Channelization [] Bridge/Culvert [J] bam/Basin
Location of Structure: Mz
‘ Downstream Limit/Cross Section: }

Upstream Limit/Cross Section: Mile

2. Name of Structure:
'ype (check one): [] Channelization [] Bridge/Culvert [] Levee/Floodwall [[] Dam/Basin
Location of Structure:
Downstream Limit/Cross Section
Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) [] Channelization [] Bridge/Culvert [] Levee/Floodwall [[] Dam/Basin

Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

Flooding Source:
Name of Structure:

17 Accessory Structures

The channelization includes (check one):

[] Levees [Attach Section E (Levee/Floodwal
[] Superelevated sections

[C] Debris basin/detention basin [Attach
[[] Other (Describe):

2. Drawing Checklist

Attach the plans of the channelization certifi

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or t

The design elevation in the channel is based on (¢

[] Subcritical flow [ Critj [ Supercritical flow [ Energy grade line

If there is the potential for a hydraulic jump cations, check all that apply and attach an explanation of how the hydraulic jump

is controlled without affecting the stabjlity of tf

[] Inlet to channel  [[] Outlet of chg
[l Other locations (specify):

4, Sediment Transport Considerations

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

‘ C. BRIDGE/CULVERT

Flooding Source:
Name of Structure:
1. This revision reflects (check one): Q

[] Bridge/culvert not modeled in the FIS

SPRO, HY8):

2. Hydraulic model used to analyze {R@gtructure(e.g., HEC-2 with spegi .
S lysis used for the flooding source could not analyze the

If different than hydraulic analysis for the
structures. Attach justification.

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

[] Dimensions (height, width, span, radius, length)

[C] Shape (culverts only) ow Chord Elevations — Upstream and Downstream

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

[] Distances Between Cross Section

4. Sediment Transport Considerations

Was sediment transport considered? es []No Ifyes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why®ediment transport was not considered.
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DAM/B

L.

Flooding Source:

Name of Structure:

1.

2.

7.

This request is for (check one): [] Existing dam  [] New dam [C] Modification of existing dam

The dam was designed by (check one): [[] Federal agency [[] state agency [] Local government agency [] Private or zati
Name of the agency or organization:

The Dam was permitted as (check one):

a. [ Federal Dam [[] State Dam

Provide the permit or identification number (ID) for the d e appropriate permitting agen

Permit or ID number Permitting Agency or @
b. [ Local Government Dam [] Private Da

Provided related drawings, specification and s 8Sign information.
Does the project involve revised hydrol
If Yes, complete the Riverine Hydrology & ulics Form (Form 2).
Was the dam/basin designed using critical duration storm?

[] Yes, provide supporting documentation with your completed Form 2.

[C] No, provide a written explanation and justification for not u e criti uration storm.

Does the submittal include debris/sediment yield a F1Yes [No

If yes, then fill out Section F (Sediment Transp
If No, then attach your explanation for why i palysis was not considered.

Does the Base Flood Elevation behind t ownstream of the dam change?

[JYes []No IfYes, compl e Rive ydrology & Hydraulics Form (Form 2) and complete the table below.
Stillwater Elevation Behind the Dam

FREQUENCY (% annual cl e) FIS REVISED

10-year (10%)

50-year (2%)

100-year (1%)

500-year (0.2%)

Normal Pool Elevation

Please attach a copy of the formal Operation and Maintenance Plan
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E. LEVEE/FLOODWALL

1. System Elements

a. This Levee/Floodwall analysis is based on (check one):
[] upgrading of an existing levee/floodwall system
[ a newly constructed levee/floodwall system

b. Levee elements and locations are (check one):

[ structural floodwall
[ Other (describe):

c. Structural Type (check one):

[J monolithic cast-in place reinforced concrete
[ reinforced concrete masonry block
[ sheet piling

d. Has this levee/floodwall system been certified by a Federal agency to provide protection from the base flood?

OdYes [No

If Yes, by which agency?

€. Attach certified drawings containing the following information (indicate drawing sheet numbers):
1. Plan of the levee embankment and floodwall structures. Sheet Numbers:

2. A profile of the levee/floodwall system showing the
Base Flood Elevation (BFE), levee and/or wall crest and

foundation, and closure locations for the total levee system. Sheet Numbers:
. 3. A profile of the BFE, closure opening outlet and inlet
invert elevations, type and size of opening, and
kind of closure. Sheet Numbers:
4. A layout detail for the embankment protection measures. Sheet Numbers:

5. Location, layout, and size and shape of the levee
embankment features, foundation treatment, floodwall
structure, closure structures, and pump stations. Sheet Numbers:
2. Freeboard
a. The minimum freeboard provided above the BFE is:

Riverine

3.0 feet or more at the downstream end and throughout
3.5 feet or more at the upstream end
4.0 feet within 100 feet upstream of all structures and/or constrictions

Coastal

1.0 foot above the height of the one percent wave associated with the 1%-annual-chance
stillwater surge elevation or maximum wave runup (whichever is greater).

2.0 feet above the 1%-annual-chance stillwater surge elevation

[ Yes
[ Yes
[ Yes

[ Yes
[ Yes

] No
[ No
[ No

[1No
[ No
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E. LEVEE/FLOODWALL (CONTINUED)

2. Freeboard (continued)

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation
addressing Paragraph 65.10(b)(1)(ii) of the NFIP Regulations.

If No is answered to any of the above, please attach an explanation.

b. s there an indication from historical records that ice-jamming can affect the BFE? [JYes [1No
If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.
3. Closures
a. Openings through the levee system (check one): [Jexists [ does not exist

If opening exists, list all closures:

Channel Station Left or Right Bank Opening Type Highest Elevation for Type of Closure
Opening Invert Device

(Extend table on an added sheet as needed and reference)

Note: Geotechnical and geologic data
In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the
design analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army
Corps of Engineers [USACE] EM-1110-2-1906 Form 2086.)

4. Embankment Protection

e. Riprap Design Parameters (check one): |:| Velocity |:] Tractive stress
Attach references |

“*Flow o . Curve or Stone Riprap Depth of
Depth Velocity | giraight ; Toed
p raig D100 Dso Thickness oedown

Reach Sideslope

(Extend table on an added sheet as needed and reference each entry)
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E. LEVEE/FLOODWALL (CONTINUED)

4.  Embankment Protection (continued)
f. Isabeddingffilter analysis and design attached? [] Yes [X] No
g. Describe the analysis used for other kinds of protection used (include copies of the design analysis):
Attach engineering analysis to support construction plans.
Milepost Overall Height Basis for Selection
MP 8.42 14 Height of soil cement slope above ground
MP 8.37 14 Height of soil cement slope above ground
MP 7.72 15 Height of soil cement slope above ground
MP 7.38 13 Depth of soil cement slope below ground
MP 7.03 15 Height of embankment
MP 6.49 10 Depth of soil cement slope below ground
MP 6.10 13 Height of embankment
MP 5.67 10 Embankment make completely of soil cement
MP 5.36 8 Height of soil cement slope above ground
MP 4.98 10 Height of soil cement slope above ground
MP 4.57 14 Height of soil cement slope above ground
MP 4.24 17 Height of soil cement slope above ground
MP 3.33 8 Depth of soil cement slope below ground
Young's
e | "Wagw | ler | coene | SSG |
Embankment 120 285 200 6x10° 1x10°
Sorll cement 125 20 500 1x107 1x10
Foundation backfill 100 335 100 5x10° 1x10°
Native soil 120 30 200 5x10° 1x10°
c.  Summary of stability analysis results:
Case Loading Conditions Citical Safety Factor ChfTaE |
! End of construction 1.70 at MP 5.36 (Case 18) B
I | Sudden drawdown 1.26 at MP 8.42 (Case 28) 1.0
I Steady seepage at flood stage 2.58 at MP 7.03 (Case 3A) 14
\Y Earthquake (Case |) 1.47 at MP 5.36 (Case 4B) |
(Reference: USACE EM-1110-2-1913 Table 6-1) ‘
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h.

The duration of the base flood hydrograph against the embankment is approximately __ hours (based on the 100-year storm as a percent

of the SPF).

Attach engineering analysis to support construction plans.
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E. LEVEE/FLOODWALL (CONTINUED)

6. Floodwall And Foundation Stability

a. Describe analysis submittal based on Code (check one):
[] uBC (1988) or [[] Other (specify):

b. Stability analysis submitted provides for:
[] Overturning [] Sliding  If not, explain:

c. Loading included in the analyses were:

[ Lateral earth @ Pa = psf, Pp= psf

[] Surcharge-Slope @ ., [ surface psf

[] wind @ Py = psf

[] Seepage (Uplift); OE %g

[0 1%-annual-chance significant wave
[] 1%-annual-chance significant wave perio

d. Summary of Stability Analysis Safety.

Itemize for each range in site layout sion and loading conditio ach respective reach.

Criteria (Min) Sta Sta To
Loading Condition oy
Overturn Sliding verturn Sliding Overturn Sliding
Dead & Wind 1.5 1.5
Dead & Soll 1.5 1.5
Dead, Soil, Flood, & 1.5 1.5
.}mpact
Dead, Soil, & Seismic 1.3 1.
(Ref: FEMA 114 Sept 1 ACE EM 1110-2-2502)
(Note: Extend ad sheet as needed and reference)
e. Foundation bearing stre ach soil type:
Bearing Pressure Sustained Load (psf) Short Term Load (psf)

Computed design maximum

Maximum allowable

f. Foundation scour protection [ ] is, [] is not provided. If provided, attach explanation and supporting documentation:

Attach engineering analysis to support construction plans.

DHS - FEMA Form 81-89B, DEC 07 Riverine Structures Form MT-2 Form 3 Page 8 of 11




E. LEVEE/FLOODWALL (CONTINUED)

7 Settlement

a. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the
established freeboard margin? [OYes [No

b

c. Settlement of the levee crest is determined to be primarily from :

d. Differential settlement of floodwalls [ ] has [] has not been accommodated in the structural design and construction. (Not Applicable)
Attach engineering analysis to support construction plans.
8. Interior Drainage
a. Specify size of each interior watershed:

Draining to pressure conduit:
Draining to ponding area:

b. Relationships Established

Ponding elevation vs. storage yes [No
Ponding elevation vs. gravity flow [OJyes [No
Differential head vs. gravity flow [dYes [No
c. The river flow duration curve is enclosed: [Jyes [No

d. Specify the discharge capacity of the head pressure conduit: __cfs See discussion in Section 2

. e. Which flooding conditions were analyzed?

. Gravity flow (Interior Watershed) [OyYes [No
. Common storm (River Watershed) [Oyes [No
. Historical ponding probability [ Yes [JNo (Notapplicable)
. Coastal wave overtopping [JYes []No (Not applicable)

If No for any of the above, attach explanation.

f. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet
facilities to provide the established level of flood protection. []Yes [ No

If No, attach explanation.

g. The rate of seepage through the levee system for the base floodis  cfs (Seepage due to interior drainage was not analyzed)
h. The length of levee system used to drive this seepage rate in item g: ft. (Seepage due to interior drainage was not analyzed)
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E. LEVEE/FLOODWALL (CONTINUED)

8. Interior Drainage (continued)

i Will pumping plants be used for interior drainage? [OdYes [X No

If Yes, include the number of pumping plants;
For each pumping plant, list:

Plant #1 Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available between warning
and flooding?

OYes [No
sources? [OYes [No

Will the operation be automatic?

If the pumps are electric, are there backup
(Reference: USACE EM-1110-2-3101, 310283103, 3104, and 3105)

Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all
interior watersheds that result in flooding.

9. Other Design Criteria

a. The following items have been addressed as stated:

b. For each of these problems, state the basic facts and corrective action taken:

Attach supporting documentation

c. Ifthe levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities floodside of the structure?
[JYes [INo NotApplicable

Attach supporting documentation
d. Sediment Transport Considerations:

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

Sediment Studies considered in the USACE design of the levee. .
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E. LEVEE/FLOODWALL (CONTINUED)

10. Operational Plan And Criteria

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? OYes [No

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?
[JYes [No

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?
[JYes [No

If the answer is No to any of the above, please attach supporting documentation.

11. Maintenance Plan

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? OYes [No
If No, please attach supporting documentation.

12. Operations and Maintenance Plan

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall.

See portions or the Operation, Maintenance, Repair, Replacement, and Rehabilitation Manual, November 2009 in Appendix G, with the full
document on CD in Appendix L

F. SEDIMENT TRANSPORT

Sediment Studies considered in the USACE design of the levee. See GDM Appendix 3, Sediment Study located in
Appendix C.
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APPENDIX B

Operation and Maintenance Plan




Operation and Maintenance Plan included on DVD




APPENDIX C

Sample Annual Levee Inspection Reports




Sample Annual Levee Inspection Reports included on
DVD \




APPENDIX D

Sample Maintenance Inspection Reports




Sample Maintenance Inspection Reports included on
DVD




APPENDIX E

Levee As-Built Plans




Levee As-Built Plans included on DVD
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1 Introduction

1.1 Purpose

The purpose of this interior flooding analysis is to provide certification documentation in support
of FEMA’s accreditation of the Agua Fria River Levees located along the Agua Fria River south
of the Indian School Road vicinity:

e Levee ID #8 — Along the east bank of the Agua Fria River from Indian School Road
South to Buckeye Road (4.32 mile)

e Levee ID #16 — Along the east bank of the Agua Fria River at Lower Buckeye Road (0.4
miles)

e Levee ID #18 — Along the west bank of the Agua Fria River from just upstream of Indian
School Road to a point downstream of Lower Buckeye Road (approximately 6 miles)

Currently Levee ID #8, #16, and #18 are Provisionally Accredited by FEMA and are shown as
providing protection from the 1 percent annual chance flood on the most recent Flood Insurance
Rate Maps (FIRM Panel No 04013C2080J, 04012C2085G, and 04013C2090H).  The
Provisionally Accredited Levee (PAL) agreement between the Flood Control District of
Maricopa County (FCDMC) and FEMA is due to expire on June 25M 2011. In order for Levee
ID #8, #16, and #18 to continue to be shown as providing flood protection the FIRM Panels
beyond the PAL expiration date, levee certifications and FEMA accreditations are necessary.
The levee locations are shown in Figure 1-1 below.

This report addresses the interior flooding analysis for Levee ID #8 and #16 along the east bank
of the Agua Fria River. The dominant drainage direction of the interior drainage on the east side
of the river is from northeast to southwest.

This revised report reflects minor floodplain revisions based on input from the City of Avondale.
There were no major changes between the orignial report (June 2011) and this report (August
2011).
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1.2 Previous Reports

There are multiple previous reports available for the study areas that were provided by the
FCDMC. The Glendale Area Stormwater Management Plan (FCDMC, 2011) is an update to the
Maryvale Area Drainage Master Study (ADMS) and the Glendale/Peoria Area Drainage Master
Plan Update (ADMPU) and is the basis of the interior drainage hydrology for Levee ID #8. The
Durango Area Drainage Master Plan (FCDMC, 2003) was also referenced to evaluate
hydrology in the vicinity of Levee ID #8 and #16 (refer to Section 2.1 for further discussion of
the basis of hydrology for Levee ID #16). Both the Glendale/Peoria ADMPU and the Durango
ADMP make use of the topography described in the Maryvale ADMS.

Background information on the Union Pacific Railroad Ditch (formerly the Southern Pacific
Railroad Ditch), which is located just north of Buckeye Road/State Highway 85, was obtained
from a Letter of Map Revision (LOMR) for the Coldwater Springs development (CMX, 2002) as
well as the Floodplain Delineation of the Tolleson Area report (JE Fuller, 1999.

1.3 Datum

All geographic and spatial data used in this study were adjusted to a horizontal datum of North
American Datum of 1983 (NAD 83) HARN State Plane Arizona Central (FIPS 0202
International Feet) and the North American Vertical Datum of 1988 (NAVD 88).
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2 Hydrology

2.1 Introduction

The hydrology for Levee ID #16 was calculated by WEST for this study because previous
studies did not accurately reflect recent development. The subbasin tributary to Levee ID #16
was estimated from the 2-foot contour interval topography (see Section 2.2) and finalized based

" on field observations from a site visit on May 3, 2011. Other hydrologic parameters input to the

Design Management System for Windows (DDMSW) Version 4.6 program such as land use data
and longest flow path were estimated from the site visit, topography, and aerial photography.
The DDMSW model generates an HEC-1 model, which was used to evaluate the interior
flooding for Levee ID #16. Hydrologic backup data including the subbasin boundary, landuse
data, longest flow path, and HEC-1 input/output data is provided in Appendix A.

The hydrologic data for Levee ID #8 was available from previous reports (see Section 1.2 and
Table 2-1). This hydrologic data includes input/output for HEC-1 and Design DDMSW Version
4.6 models. Hydrologic reports for the studies identified in Table 2-1 are provided in Appendix
B and C. Modifications to the precipitation data were necessary to the Durango ADMP model
(see Section 2.3); otherwise no other changes were made to the models provided by FCDMC.

Table 2-1. Hydrologic Model Data for Levee ID #8

Report Consultant Year HEC-1 Model
Maryvale ADMS K|mley-H.orn and 2010 | glendale smp-mv24ec.dat
Associates
ibbl
Durango ADMP Dibbleand 2003 1084.dat
Associates

2.2 Topography

Topographic data was provided by the FCDMC in six topographic datasets. These six datasets,
including filename identifiers used by WEST, are as follows:

2-ft contour data for the Agua Fria River — ID = Agua Fria DTM

2-ft contour data from Loop 303/White Tanks ADMPU — ID = elvln 1003

2-ft contour data from Maryvale ADMS (aka Glendale ASMP) — ID = elvln 1005

2-ft contour data from Gillespie ADMS — ID = elvln 1290

2-ft contour data from Agua Fria Mapping — ID = elvin 1293

1-ft contour data for small area north of McDowell Road — ID = Avondale Topography

Figure 2-1 shows the location of each topographic dataset. Four of the datasets were in the
NAVD 88 vertical datum and two were provided in the NGVD 29 datum. The NGVD 29 data
were converted to NAVD 88 using the conversion raster provided by the FCDMC. The data
were then combined into one 10-ft raster.
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These topographic data were used to evaluate the depth of ponding for interior areas adjacent to
the levees. Many of the interior areas include nearby gravel pits that are subject to frequent

. changes in topography. When necessary, the 10-ft raster topography was modified by filling in
the gravel pits to the surrounding ground elevation to avoid overestimating the available flood
storage volume.

Certification for the various topographic sources appears in the corresponding study.

Precipitation

The precipitation data used for the interior drainage analysis was based on NOAA Atlas 14 data.
Table 2-2 shows the 100-year, 24-hour NOAA Atlas 14 average precipitation used for the
interior drainage evaluations.

Table 2-2. 100-year, 24-hour NOAA Atlas 14 Precipitation Depths

Model Point Precipitation (in)
Maryvale ADMS 3.45
Durango ADMP 3.43

Exterior Stage and Reservoir Routing

The approach for evaluating the maximum ponding elevation for each interior flooding area is
‘ summarized in the following steps:

Identify the inflow hydrograph to each interior area adjacent to the levee after running the
HEC-1 model generated by the DDMSW program.

Identify the culvert(s) draining each interior area, and interpolate the maximum exterior
water surface elevation at each culvert.

Develop the area-elevation-storage relationship for each interior area.

Create an HEC-HMS Version 3.5 model for each interior area with a reservoir element to
account for the interior storage, an inflow hydrograph to the reservoir element (from
HEC-1), an orifice or culvert element to account for the submerged discharge of the
culvert(s) under the levee to the river, and a fixed exterior stage representing the
maximum exterior water surface elevation.

Run HEC-HMS to compute the maximum interior ponding elevation, accounting for the
reservoir routing.

From the steps described above, flow from the interior area to the river will only occur when the
interior area water surface elevation exceeds the maximum 100-year water surface elevation in
the Agua Fria River (plus the head loss of the flap gate).
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3 Results

3.1 Head Loss

Levee ID #16 is the only location along the east levee in which the interior ponding elevations
reach the culvert invert and exceed the maximum water surface elevation of the Agua Fria River.
However, the interior elevation is only slightly higher than the exterior elevation and not high
enough to overcome the head loss due to the flap gate, which was calculated based on
recommendations in the U.S. Army Corps of Engineers Hydraulic Design Criteria (USACE,
1987). A relationship developed by Nagler (provided in Hydraulic Design Chart 340-1)
estimates the flap gate head loss coefficient as a function of the culvert diameter and velocity
head. The head loss in feet of water is obtained by multiplying Nagler’s head loss coefficient by
the velocity head. WEST calculated the flap gate head loss for a range of velocities which
revealed that the head loss is lower at both high and low velocities than for mid-range velocities.
WEST selected the maximum head loss for all velocities as the adopted head loss for the Levee
ID #16 culvert.

The adopted head loss of 0.31 feet for Levee ID #16 is greater than the difference between the
interior and exterior stages, so no flow was assumed in the culvert. Therefore, the HEC-HMS
modeling described in Section 2.4 was not necessary for the east levee. The entire hydrograph
volume calculated for the interior area was mapped as the floodplain.

3.2 Maximum Ponding Elevations

HEC-1 model output was reviewed to identify the hydrograph volume flowing to each interior
area that is blocked by Levee ID #8 and ID #16. There are three locations along Levee 1D #8
and ID# 16 that WEST identified as an interior area blocked by the levee (see Figure 3-1). For
each area, WEST calculated the water surface elevation resulting from the entire hydrograph
volume ponding in the interior area adjacent to the levee. Table 3-1 summarizes hydrologic
results for the Levee ID #8 and #16 interior areas.
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Table 3-1. East Levee Interior Area Hydrologic Results

p - A
Location Subbasin Ponding HEC-1 Storage ealk i Maxmum
Natoa Area ID Node Volume Flow Peak Interior
(ac-ft) (cfs) (hr) WSEL (ft)
RID Canal to
TMAF tmaf_pond | DWAF02 107.4 390 13.5 946.18
Thomas Rd.
Thomas Rd.
to McDowell MDAF mdaf_pond | DWAFO3 99.3 286 14.5 983.15
Rd.
Rio Vista Lane
to End of s
Levee (near kb_pond 1C1B 3.35 35 12.17 950.06
Buckeye
Lower
Buckeye Rd.)
3-2 Agua Fria East Levee Interior Drainage Study
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3.3 Interior Area Floodplain Revisions

The floodplain and maximum water surface elevations for interior areas adjacent to Levee ID #8
and #16 are shown in Figure 3-2 through Figure 3-11. For each interior area, two floodplain
figures are presented—one with a current aerial photo and topography in the background and
another with the effective DFIRM in the background. Both figures include a polygon labeled
“subbasin adjacent to the levee.” This subbasin is the most downstream subbasin adjacent to the
levee. The entire basin tributary to each interior area could not be easily shown in a figure due to
lateral flow between basins upstream (see Appendix B and C for additional discussion of lateral
flow assumptions). Interior areas are identified in this report based on the bounding streets

and/or landmarks along the levee.

3.3.1 Levee ID #8: Indian School Road to Roosevelt Irrigation District (RID)

Canal
The interior area from the Indian School Road to Roosevelt Irrigation District (RID) Canal is
shown in Figure 3-2 The Maryvale ADMS indicates that all the flow for the subbasin behind
this section of the levee is diverted to the north before flowing to the Agua Fria River.
Therefore, no ponding is anticipated between Indian School Road and the RID.

o
8 il

A5

T ez e it AN B 7 By 8

e = - £
o - L) BS

A !
munumu'aau_@% aiaiiay O Culver Draining Ponded Area
. Ci?yt;! :'F, PR 4 @ Other Culvorts

: !—Wﬂ’ :H%N‘KPE ~~~~~ Stream Centarline
¥ ':j f:":'_\’.', «»Mw& ] interior Avea 100-year Floodpiain
éil[ i A : ""‘ ‘% e tred B | Subbasin Adjacent to Levee

Legend

—

Aty et

%ﬁltﬁ iAst LI'NE _ Unln

mmw& HOG RB"’ =

undlanschool'Rd

'a Ch q'-'-,-h' iz

Agua Fria East Levee
Interior Flooding

Indian School Road to
Roosevelt Irrigation District Csr

Figure 3-2. Interior Area Between Indian School Road and Roosevelt Irrigation District
Canal (Effective Floodplain)
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3.3.2 Levee ID #8: RID Canal to Thomas Road

The interior area from the RID Canal to Thomas Road is shown in Figure 3-3 and Figure 3-4.
The area consists of mostly residential landuse and a large gravel pit next to the levee. The
gravel pit in this area is highly regulated by the FCDMC. The revised floodplain shows interior
ponding in the gravel pit that is not high enough to reach the culvert under the levee. It is
proposed that this floodplain be added to the FIRM (even though it is a gravel pit) to
communicate the possible flooding hazard if the gravel pit is ever backfilled and developed.
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Figure 3-3. Interior Flooding Between Roosevelt Irrigation District Canal and Thomas
Road (Revised Floodplain)
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3.3.3 Levee ID #8: Thomas Road to McDowell Road

The interior area from Thomas Road to McDowell Road is shown in Figure 3-5 and Figure 3-6.
The area consists of mostly residential landuse except the southwest corner, which is vacant open
space. The revised floodplain is similar to the DFIRM but with less flooding.
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Figure 3-5. Interior Flooding Between Thomas Road and McDowell Road (Revised
Floodplain)
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3.3.4 Levee ID #8: McDowell Road to Interstate 10

The area from McDowell Road to Interstate 10 is shown in Figure 3-7. This subbasin drains to
the I-10 Channel (Zone AE) which flows directly into the Agua Fria River and therefore is not an

interior flooding area.
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Figure 3-7. Interior Area Between McDowell Road and Interstate 10 (Effective Floodplain)
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3.3.5 Levee ID #8: Interstate 10 to Van Buren Street

. The interior area from Interstate 10 to Van Buren Street is shown in Figure 3-8. Flow
accumulates in the southwest corner of this subbasin and then flows south through a newly
constructed bike path tunnel under Van Buren Street. The bike path tunnel was confirmed
during the site visit to be lower than the culvert at Van Buren Street to the Agua Fria River.
Therefore, no floodplain is mapped in this reach and the effective Zone AH should be removed.
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Figure 3-8. Interior Area Between Interstate 10 and Van Buren Street (Revised and
Effective Floodplains)
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3.3.6 Levee ID #8: Van Buren Street to State Highway 85

. The interior area from Van Buren Street to State Highway 85 is shown in Figure 3-9. This
interior area is tributary to the Union Pacific Railroad Ditch (formerly SPRR Ditch), which is
mapped on the DFIRM as Zone AE. WEST requested the background information for this study
from the FEMA project library. After reviewing the study and model for the Union Pacific
Railroad Ditch provided by FEMA (see Section 1.2), WEST confirmed that interior flooding
behind Levee ID #8 was modeled as part of the effective FEMA study. The methodology
included a routing calculation to compute the maximum ponding elevation behind the levee.
Therefore, additional interior flooding calculations are not necessary.

Agua Fria East Levee
Interior Flooding

Van Buren Street
to State Highway 85
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Figure 3-9. Interior Area Between Van Buren Street and State Highway 85 (Effective
Floodplain)
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3.3.7 Levee ID #16: Rio Vista Lane to Downstream End of Levee

The interior area behind Levee ID #16 is shown in Figure 3-10 and Figure 3-11. The area
consists of residential landuse with some parks and open space. The revised floodplain shows
flooding next to the levee but it does not extend east of 127™ Avenue.
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Figure 3-10. Interior Flooding Behind Levee ID #16 from Rio Vista Lane to the End of
Levee (Revised Floodplain)
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Figure 3-11. Interior Flooding Behind Levee ID #16 from Rio Vista Lane to the End of
Levee (Revised and Effective Floodplain)
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APPENDIX A

Lower Buckeye Hydrology



Lower Buckeye Hydrology Notes

The soil data for the project area was provided by the FCDMC and was used in the DDMSW
program. Current land use data was not available for the project area and was created based on
aerial photography (see Figure 1). The land use code is based on the values in the DDMSW land
use table.

The precipitation data used for the interior drainage analysis was based on NOAA Atlas 14 data.
The 100-year, 24-hour NOAA Atlas 14 average precipitation used in the model is 3.43 inches.

Based on the design guidelines of Maricopa County, any new development must retain 80% of
the flow on site. This was taken into account in Subbasin 1C by adding a diversion to the HEC-1
model causing all the flow to be diverted up to 80% of the total flow. The HEC-1 results are
shown in Table 1 below.

Table 1. HEC-1 Output

.| Area(sq | Volume ok TImE1
Subbasin riiles] (ac-ft) Flow Peak
(cfs) (hr)

1B 0.04 3.08 35 12.17
1C 0.02 0.28 26 12.08




e CulvertLocations
—— Longest Flow Path

|:] Subbasin Boundaries

Land Use
~ Small Lot Residential
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Lower Buckeye Hydrology
Feet
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Figure 1. Lower Buckeye Hydrology
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0.00 .00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.03 0.08 0.09 0.09 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
£0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00

sk ok ok ok ok ok ok ek ok ok ke ke ok

*
*
*

*

1B * BASIN
*

ek ek ke ke ok ok Ak

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TAREA 0.04 SUBBASIN AREA
GREEN AND AMPT LOSS RATE
STRTL 0.23 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 4.55 WETTING FRONT SUCTION
XKSAT 0.44 HYDRAULIC CONDUCTIVITY
RTIMP 26.00 PERCENT IMPERVIQUS AREA
CLARK UNITGRAPH
TC 0.37 TIME OF CONCENTRATION
R 0.40 STORAGE COEFFICIENT
ACCUMULATED-AREA VS. TIME, 11 ORDINATES
. 16.0 30.0 65.0 77.0 84.0
100.0
*hk
UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.37 HR, R= 0.40 HR
SNYDER TP= 0.24 HR, CP= 0.40
UNIT HYDROGRAPH
. 27 END-OF-PERICD ORDINATES
6. 25. 41. 41. 37. 31. 25. 20.
11. 9 7. 6. 5. 4. 3. 2.
1. 1. 1. 1. 1. 0. 0.
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dkkkkokkkkkkhkok

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

90.0

16.
2.

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

94.0

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.03
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

97.0

Kkk hkkk kkk hkkk ko sk kkk kkk khh kkk khkk kkk kkk kkk kkk AEk Akk
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SUBBASIN RUNOFF DATA

29 BA SUBBASIN CHARACTERISTICS .
TAREA 0.02 SUBBASIN AREA
30 LG GREEN AND AMPT LOSS RATE
STRTL 0.23 STARTING LOSS
DTH 0.25 MOISTURE DEFICIT
PSIF 4.55 WETTING FRONT SUCTION
XKSAT 0.44 HYDRAULIC CONDUCTIVITY
RTIMP 27.00 PERCENT IMPERVIOUS AREA
31 UC CLARK UNITGRAPH
TC 0.22 TIME OF CONCENTRATION
R 0.19 STORAGE COEFFICIENT
32 Ua ACCUMULATED-AREA VS. TIME, 11 ORDINATES
6.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
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