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City of Phoenix

Floodplain Management, 200 W. Washington St., Phoenix, AZ 85003
Phone: (602) 262-4960 Fax: (602) 262-7322
November 4, 2013

LOMC Clearinghouse
847 South Pickett Street
Alexandria, VA 22304-4605

Attn: LOMR MANAGER

RE: CONDITIONAL LETTER OF MAP REVISION (CLOMR)
Greenway Parkway Bridge over Cave Creek
PANEL 04013C1215 K & 04013C1655 K, SEPTEMBER 30, 2005

Please find the enclosed Conditional Letter of Map Revision (CLOMR) application for
Greenway Parkway Bridge over Cave Creek, Phoenix, AZ. The following items are
included with this application:

ITEMS

Overview & Concurrence Form (MT-2 Form 1)

Riverine Hydrology & Hydraulics Forms (MT-2 Form 2)

Annotated FIRM Map (Exhibit Map A)

Design Plans (Appendix E.6)

HEC-RAS Model (Appendix E)

Compliance of Endangered Species Act Compliance (Section 2.0)

OOy B0 N =

If you have any technical questions regarding this project, please contact Mr. Nasir Raza,
P.E., Gannett Fleming, Inc.; phone number 602-553-8817. If you have any other
questions, please contact this office at 602-262-4960.

Sincerely,

Myesha Harris, CFM
Civil Engineer I

cc.  Mr. Nasir Raza, P.E., CFM Gannett Fleming, Inc.
Mr. Brian Cosson, CFM, Arizona Department of Water Resources
Mr. Tim Murphy, PE, CFM, Flood Control District of Maricopa County




. The City of Phoenix

CONDITIONAL LETTER OF
MAP REVISION (CLOMR)
FOR
GREENWAY PARKWAY BRIDGE
OVER CAVE CREEK

TECHNICAL DATA NOTEBOOK (TDN)
Volume 1 of 1

Prepared by:

Gannett Fleming, Inc.

4722 North 24" Street, Suite 250
Phoenix, AZ 85016

Date of Preparation: October 21, 2013

On behalf of:

The City of Phoenix

Rick Evans

1034 East Madison Street
Phoenix, AZ 85034

. (602) 262-4051

CLOMR for Greenway Parkway Bridge

Gannett Fleming over Cave Creek
Technical Data Notebook




TABLE OF CONTENTS
TECHNICAL SUPPORT DATA NOTEBOOK
' SECTION PAGE
L0  INTRODUCTION, covcromessmnmmsmmsmvemssmesesnsmansaserisns ssspessonss b i snoscuisivosnipsiassssissnssiss 1
1.1 Parpose OF BUIIY corcmimssimmmimmmumummsms s sy i osses saspans 1
1.2 AGEhotity OF BRIAY.........cocccoonmasmsnnamsmmmovnssnssnssonnenssnsasonsssssssssnsasssssssukssasosssansmeisss 1
1.3 Location of Study Reach..........cccooiiiiiiiiiiii 1
1 MIBIBOAOIOEY svismmsmssmmssmmsasvmnsvinessyssonssssansesioes sames i ssimsesS e s as A SRS o SRR eRsS 1
LA EISUDOIOEY .o inensmsssnsseimersammsssnnmmimissssssmimssn st s e AR SR 5 A SR 1
(0 T o L O SO 1
I3  ACKHOWISHIINEIE ..o mmmurmmmmsmmvmassirsesssssarnsanssssosoansssimms suimms soses b e s ssvcssesumsoasss 2
1.6 STHAY BESUIE ..o coinomcimmmnmsmmmmisimasmnstmssgnssssassswssabss i m A i A BRI SO H 7 2
28 FEMA FORNMS icunossssmsmssasnssansnstomsmssssssonsrssss s sssasssassssinsosssasessssomsessssasesssnssasssos 3
3.0 SURVEY AND MAPPING INFORMATION ..cciisssscssssssesssnssssossossassssussscsisssssssssssssansa 8
3.1 Flald Survey Taronmion . ekt sn i s s bt 8
T2 DIAPDINR ... ooicossnranmmrmnsisnsnssismiisssobmsassssniasnm s s s e o5 s A S ST F e R 10
4.0 HYDROLOGY uutiieeieneeernennesssesscssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssses 11
50  HYDRAVULICS qaussisvssmsimncsavissssssssisiss i missessass o susosss ssessnsssssimssasssssos 12
5.1 Method Description .........cccoecveverveeierenienenreeeeeenes
. 52  Work Sty Maps ..coosummmmmmasmmasmsssamsss
53 Parameter EStimation ............c.coooveiiieiiiiinieeciecce
5.3.1 Roughness Coefficients ........cccceevvueeriieiniiencienieenee
5.3.2 Expansion and Contraction Coefficients
5.4  Cross Section Description.........c.cccceeveervieerieiseeneennne.
3.5 Modeling Considerations............cccccveeeeeeniieeeiieeninnen.d :
5.5.1 Hydraulic Jump and Drop Analysis......c.cccecueenennn e
5.5.2 Bridges and Culverts..........ccoeveeneriiennieeneenieseeseennne,
333 Tovees N DHREE w.coussmisuansmsmmimsvnusmissmssmmmsss s oo snss o s s es s esns
5.5.4 Non-Levee EmMbankments.........ccooceiieiiiriiiininieceieeceeseeesee e
5.5.5 Islands and FIOW SPlit.......ccoooiiiiiiiiiiiiciieieeceeeee et }
3.5.6 INCIICOUVE FIOM ATCHE: cvusssenmmsnosasrissassnsasiniss s s soissammssssssmssmssmissssms pss |
5.5.7 Supercritical FIOW...........cccvieeviiirerienresiessieesiresssecssessnsesseesssssssessssesssessssssnsssasannes
5.6  Floodway Modeling ........ccooiviiiiiiiiiiiieeiieeiee et
5.7  Issues Encountered During the Study .........ccoooeeiiiiiiiniiieieiceeeceec e
5.7.1 Special Issues and SOIUHONS ........ecueriieieiiieieneeieie et
5.7.2 Modeling Warning and Error Messages
5.7.3 Results of CHECK-RAS ANalysiS......ccccoiiiiiiiiniiiiiiiiciecceeeeee e
38 CHDIBIION. . cvnmsmmmmnmmsmssnssnisvassasss sesssassss AR A A A RS RS
59  Fitial RESUIS.comsmmmmmmmovmmmsanmssssmssnsssmonssssonsssesisss s emissne sasmsusssems s
5.9.1 Hydraulic Analysis ReSultS ..........ccocoiiiiiiiiiiiii e
‘ 5.9.2  Verification 0f RESUILS .......ccceceviiriiciecieiiiireeiresesecese sttt sae e saeaene
" i CLOMR for Greenway Parkway Bridge
Gannett Flerning over Cave Creek

Technical Data Notebook




6.0  EROSION, SEDIMENT TRANSPORT AND GEOMORPHIC ANALYSIS........... 17

. T DRAFT FIS DATA csonnmcnsoniiviomonusesssersmisosomssii i isisssstssis s i 18
7.1 Summary of DISCharges ..........ccccevueerieriieecieniieieree et sae e 18
T2 FlOOOWAY DBUA....covmmsonessssmessansmevansusssnssrnssnssssssasonssnsssssssssssssmsnsssssssanssonsassessvonsss 18
pikc Annotated Flood Insurance Rate Maps........cccccerieiieniiieienieneeeieeceeeeeee 18
T4 FLoOd ProOfiles.....ooouiiiiiiiiieeee et 18
FIGURES

1. Location Map
2. Vicinity Map

EXHIBIT MAPS

A. Annotated FIRM
B. Hydraulics Work Study Map I EXPIRES 3/31/2016
C. Hydraulics Work Study Map II

APPENDICES
A. References
. A.1: Data Collection Summary
A.2: Referenced Documents

B. General Documentation
B.1:  General Project Documentation and Correspondence
B.2:  Contract Documents
B.3:  Public Notification
B.4: FEMA Correspondence

C. Survey Field Notes
C.1:  Digital Projection Information
C.2  Survey Field Notes for Aerial Mapping Control
C.3:  Survey Field Notes for Hydrologic Mapping |
C.4: Survey Field Notes for Hydraulic Mapping |

D. Hydrologic Analysis Supporting Documentation

E. Hydraulic Analysis Supporting Documentation
E.1:  Roughness Coefficient Estimation
E.2:  Cross Section Plots
E.3:  Expansion and Contraction Coefficients
E.4:  Analysis of Structures
E.5:  Hydraulic Calculations
. E.6:  Design Plans

ii CLOMR for Greenway Parkway Bridge

@ Gannett Fleming over Cave Creek
Technical Data Notebook

—







1.0 INTRODUCTION
1.1 Purpose of Study

The existing Greenway Parkway Bridge over Cave Creek was completed in 1988. Studies have been
concluded that recommend replacement of the existing multi-span concrete bridge with a cast-in-
place 3-cell box culvert.

This study evaluates the impact of the new cast-in-place 3-cell box culvert on the 100-year floodplain
of Cave Creek. The information presented in this study will be used to update the limits of the Zone
“AE” designation from the Federal Emergency Management Agency’s (FEMA) Flood Insurance
Rate Maps (FIRM) along Cave Creek and obtain a CLOMR for this area.

Please note that:

* Zone “AE” is defined as “areas subject to inundation by the 1-percent-annual-chance flood
event determined by detailed methods. Base Flood Elevations (BFEs) are shown.
Mandatory flood insurance purchase requirements and floodplain management standards

apply.”
1.2  Authority of Study

Gannett Fleming, Inc. (GF) performed this study under contract with the City of Phoenix. The
Project Manager for the City of Phoenix is Rick Evans. The City’s Floodplain Manager is Hasan
Mushtaq, PhD, PE, CFM. The City of Phoenix’s offices are located at 200 W Washington Street,
Phoenix, AZ 85003. GF’s Task Manager for this hydraulic study is Nasir Raza, PE, CFM. The
project scope of work approved by the City of Phoenix is provided in Appendix B.

1.3  Location of Study Reach

The location of this study for Cave Creek begins approximately 340 feet north of Tierra Buena Lane
and continues downstream to approximately 630 feet east of 19" Avenue (see Figures 1 and 2). The
central location of the study reach is located on the southern edge of Section 6 and the northern edge
of Section 7, Township 3 North, Range 3 East in the City of Phoenix within Maricopa County.

1.4  Methodology

1.4.1 Hydrology

No hydrologic analysis was conducted under this study. The 100-year discharges within the
current FEMA Flood Insurance Study (FIS) HEC-2 model were used without any changes.

1.4.2 Hydraulics

The U.S. Army Corp of Engineers computer program, HEC-RAS (version 4.1), was used to
hydraulically analyze the Cave Creek floodplain. Floodplain and floodway limits were
drafted in CADD. Cross section locations are shown on the work study map in Exhibit B.
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1.5  Acknowledgments

‘ The following individuals are recognized as providing invaluable assistance — both in terms
of technical guidance as well as providing the information, mapping and data — during the
course of this study:

Rick Evans — City of Phoenix
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Amir Motamedi — Flood Control District of Maricopa County (FCDMC)
Richard Harris — Flood Control District of Maricopa County (FCDMC)
Eric Feldman - Flood Control District of Maricopa County (FCDMC)

1.6  Study Results

The Post-Project HEC-RAS model estimates that, with the proposed 3-cell box culvert, the
100-year water surface elevation of Cave Creek is 1332.51 feet at the upstream face of the
culvert. Thisis a 1.27 foot decrease in water surface elevation from the Corrected Effective
Model. See Table 1 in Section 5.9, for a summary of the hydraulic analysis results.
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2.0 FEMA FORMS
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. MT-2 Form 1 - Overview and Concurrence Form
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FEDERAL EMERGENCY MANAGEMENT AGENCY
‘ PAYMENT INFORMATION FORM

Community Name: City of Phoenix, Arizona

Project Identifier:  project Number: ST85110069

THIS FORM MUST BE MAILED, ALONG WITH THE APPROPRIATE FEE, TO THE ADDRESS BELOW OR FAXED TO THE FAX NUMBER
BELOW.

Please make check or money order payable to the National Flood Insurance Program.

Type of Request: LOMIC Clearinghouse
] MT-1 application 847 South Pickett Street
(W] MT-2 application Alexandria, VA 22304-4605

Attn.: LOMC Manager

FEMA Project Library

D EDR application } 847 South Pickett Street
Alexandria, VA 22304-4605

FAX (703) 212-4090

Request No. (if known): Check No.: Amount:

W) INITIAL FEE* [] FINALFEE [] FEE BALANCE** [ MASTER CARD [ ] VISA [] CHECK [] MONEY ORDER

‘ *Note: Check only for EDR and/or Aliuvial Fan requests (as appropriate).

**Note: Check only if submitting a corrected fee for an ongoing request.

COMPLETE THIS SECTION ONLY IF PAYING BY CREDIT CARD

|
|
|
|
|
|
i
i
!
|
4,400
|
|
|
:

CARD NUMBER EXP. DATE
514|166 —-|[3]2]7]10] —|1]719|4| —|3|014]7 1l 2] = | 1| B
2 3 4 5 & 7 8 8 10 11 32 13 14 15 16 Month Year
Digitally signed by Karen Jonnston
1 0/25/201 3 Ka re n J O h n Sto n DN: en=Karen Johnstor nnett Fleming, Inc.. ou=Regional Admin Div

Date Signature

K J Johnston

NAME (AS IT APPEARS ON CARD):
(please print or type)

re— 1279 Summit View Court
Uer ymar New Cumberland, PA 17070

credit card
receipt-please
print or type)

. DAYTIME PHONE: 717-763-7211

FEMA Form 81-107 Payment Information Form




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

OVERVIEW & CONCURRENCE FORM S e

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):

] 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).

[J 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 X 48201C 0220G 09/28/90
040051 City of Phoenix AZ 04013C 1215K 9/30/05
oS5k |ql30/os

2. a. Flooding Source: Cave Creek
b. Types of Flooding: [X] Riverine [ Coastal [J Shallow Flooding (e.g., Zones AO and AH)
[ Alluvial fan [ Lakes [J Other (Attach Description)
3.  Project Name/ldentifier: Greenway Parkway Bridge Over Cave Creek
4. FEMA zone designations affected: AE and X (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)
5. Basis for Request and Type of Revision:

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

Physical Change [ Improved Methodology/Data [] Regulatory Floodway Revision [] Base Map Changes
[ Coastal Analysis X1 Hydraulic Analysis [ Hydrologic Analysis [ Corrections
[J Weir-Dam Changes [ Levee Certification [ Alluvial Fan Analysis [J Natural Changes

X] New Topographic Data  [] Other (Attach Description)

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

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




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

6. [X] 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? X Yes Fee amount: $4400

[ No, Attach Explanation

Please see the DHS-FEMA Web site at http://www.fema.gov/plan/prevent/fhm/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: Syed Mahmud Nasir Raza, PE, CFM Company: Gannett Fleming, Inc.

Mailing Address: Daytime Telephone No.: 602 553-8817 Fax No.: 602 553-8816
4722 North 24" Street, Stuite 250

Phoenix, AZ 85016-4852 E-Mail Address: sraza@gfnet.com

Signature of Requester (required): /141«0/% Z > }/z‘ Date: /(1‘17 -2 /—/ 3

As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map Revision
(LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all

of the community floodplain management requirements, including the 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.

Community Official's Name and Title: Hasan Mushtaq, PhD, PE, CFM Community Name: City of Phoenix

Mailing Address: Daytime Telephone No.: 602 262-4026 Fax No.: 602 262-7322

200 W Washington Street, 5" Floor

Phoenix, AZ 85003-1611 E-Mail Address: hasan.mushtsag@phoenix.gov

— O
Community Official’'s Signature (required): ﬁ%’f&%ﬁ/itﬂgy___’- Date:  J)-Y -}3

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: Syed Mahmud Nasir Raza, PE, CFM License No.: 26132 Expiration Date: 3/31/2016
Company Name: Gannett Fleming, Inc. Telephone No.: (602) 553-8817 Fax No.: (602) 553-8816
‘Signature: Date: E-Mail Address: sraza@gfnet.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) Required if ...

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

X Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam

[ Coastal Analysis Form (Form 4) New or revised coastal elevations
[0 Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
[ Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

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




MT-2 Form 2 — Riverine Hydrology & Hydraulics Form
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U.S. DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016

RIVERINE HYDROLOGY & HYDRAULICS FORM Expires Fobively 26,2098

completed survey to the above address.

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

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: Cave Creek

Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[XI Not revised (skip to section B) [J No existing analysis [J Improved data
[ Alternative methodology [0 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)
[J Statistical Analysis of Gage Records [ Precipitation/Runoff Model - Specify Model:

[ Regional Regression Equations [J Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the
new analysis.

4. Review/Approval of Analysis

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review.
5. Impacts of Sediment Transport on Hydrology

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

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

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




B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit* Upstream of 19" Ave Bridge 19.505 1326.80 1326.80
Upstream Limit* Upstream of Tierra Buena 20.049 1338.40 1338.39

Rridae
*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

. " % File Name: Plan Name: File Name: Plan Name:
Daplicsta Eiseive Meds SEE PAGE BOTTOM  Duplicate Effective ~ SEE PAGE BOTTOM  Duplicate Effective ~ NGVD 1929

. * File Name: Plan Name: File Name: Plan Name:

Ciarantar Eftestve Meds) SEE PAGE BOTTOM  Corrected Effective ~ SEE PAGE BOTTOM  Corrected Effective ~ NGVD 1929
Existing or Pre-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model SEE PAGE BOTTOM  Corrected Effective =~ SEE PAGE BOTTOM Corrected Effective NGVD 1929
Revised or Post-Project File Name: Plan Name: File Name: Plan Name:
Conditions Model SEE PAGE BOTTOM Post-Project SEE PAGE BOTTOM Post-Project NGVD 1929
Other - (attach description) FiIeNf\jime: PIaan;l:me: FiIeNl\jf\me: PIanNI>l:me: KA

* 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: Ground Survey and Aerial Photogrammetric

Source: Survey Control and Aerial Photogrammetrics Date: January 14, 2010

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)

DUPLICATE EFFECTIVE MODEL FILE NAME: Cave Creek at Greenway Pkwy CLOMR

CORRECTED EFFECTIVE MODEL FILE NAME: Cave Creek at Greenway Pkwy CLOMR
EXISTING OR PRE-PROJECT CONDITIONS MODEL FILE NAME: Cave Creek at Greenway Pkwy CLOMR
REVISED OR POST-PROJECT CONDITIONS MODEL FILE NAME: Cave Creek at Greenway Pkwy CLOMR

.NOTE: The conversion from NGVD'29 to NAVD'88 follows: NGVD'29 + 1.946' = NAVD'88

MT-2 Form 2 Page 2 of 3
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D. COMMON REGULATORY REQUIREMENTS*

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

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

. The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project

conditions.
. The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot
compared to pre-project conditions.
b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? [ Yes [ 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? [J Yes X No

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

3. For LOMR requests, is the regulatory floodway being revised? [J Yes [ 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.

FEMA Form 086-0-27A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page 3 of 3
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E‘j Gannett Fleming

| .Greenway Parkway Bridge CLOMR

Martinez, Mike <mike_martinez@fws.gov> Thu, Feb 14, 2013 at 11:34 AM
To: "Peterson, Mark" <mwpeterson@gfnet.com>

Dear Mr.Peterson:

Thank you for your email correspondence of February 6, 2013,
requesting review by the U.S. Fish and Wildlife Senice of application

for a CLOMR for Greenway Parkway Bridge, Maricopa County, Arizona
(02EAAZ00-2013-TA-0088). Based on the information provided, it
appears that no endangered or threatened species, or critical habitat
wouldl be affected by the project; nor is the project likely to

jeopardize the continued existence of proposed species or destroy or
adwersely modify proposed critical habitat, because no such species or
habitats exist in the project area. As such, a "no effect"

determination by FEMA, in accordance with section 7 of the Endangered
Species Act of 1973, as amended (16 U.S.C. 1531 et. seq.) (ESA), for
issuance of the CLOMR seems appropriate. Should the project site
change or if additional information on the distribution of listed or
proposed species becomes available, FEMA's determination may need to
be reconsidered.

. Some projects may potentially impact species that are protected under
the Migratory Bird Treaty Act (MBTA) of 1918, as amended (16 U.S.C.
sec. 703-712) and/or bald and golden eagles protected under the Bald
and Golden Eagle Protection Act (BGEPA) (16 U.S.C. 668-668d).
Prohibitions under the MBTA include the taking, killing, possession,
transportation, and importation of migratory birds, their eggs, parts,
and nests, except as specifically authorized by the FWS. If you
believe migratory birds will be affected by the project, we recommend
you contact our Migratory Bird Permit Office, P.O. Box 709,
Albuquerque, NM 87103, (505) 248-7882 or by
emailFW2_birdpermits @fws.gov.

You're encouraged to coordinate review of this project with the

Arizona Game and Fish Department. Additionally, since the project
appears to occur in waterways and may require a permit under section
404 of the Clean Water Act, it is recommended that you coordinate with
the U.S. Army Corps of Engineers. Should you require further
assistance or have any questions, please contact me.

On Fri, Feb 8, 2013 at 4:38 PM, Peterson, Mark <mwpeterson@gfnet.com> wrote:
> Mike,
>
>
Q-
> We haven't submitted the CLOMR to FEMA yet. As part of that submittal we

> need documentation of compliance with the ESA. Howeer, the following is
> the introduction taken from the Greenway Parkway Bridge over Cave Creek

https://mail.g oogle.com/mail/u/0/?ui=2&ik=197db03e33&view=pt&cat=Jobs%2F 51929 - Greenway&search=cat&th=13cd9fce816c970c
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> Drainage Report. It gives a good description of the project. It is

> basically a bridge replacement. | have also included some photos of the
> site. Please let me know if you any additional information to begin your
> review. Thank you for your help, and have a nice weekend.

>

Regards,

Mark

VVVVVVVVVYVVYV

> 1.0 INTRODUCTION

>

> 1.1 Authorization

>

> Gannett Fleming, Inc. (GF) was authorized by City of Phoenix Street

> Transportation Department to prepare the Drainage Report for Greenway
> Parkway Bridge over Cave Creek.

>

>

>

> 1.2 Purpose and Scope

>
. > The purpose of the Drainage Report is to document the drainage analyses for
> the proposed Greenway Parkway bridge replacement structure and associated
> channel improvements as well as the roadway drainage facilities. The
> Greenway Parkway bridge replacement structure hydrology and hydraulics
> analyses is presented in a manner that is compatible with the documentation
> required for the Conditional Letter of Map Revision (CLOMR) and Letter of
> Map Reuvision (LOMR). However, there will be different documentation prepared
> for the CLOMR submittal to FEMA after approval by the City of Phoenix. The
> Drainage Report includes discussion about the hydrology and hydraulic design
> of storm water drainage facilities such as storm drains, street conveyance,
> catch basins, connector pipes, and ultimate outfalls The drainage criteria
> used for this Drainage Report conform to the City of Phoenix’s Storm Water
> Policies and Standards Manual (Ref. 1) and Maricopa County’s Hydrology and
> Hydraulics Drainage Design Manuals (Ref. 2 and 3).
>
> 1.3 Project Location and Description
>
> The Greenway Parkway Bridge over Cave Creek is located about one half mile
> east of the 19th Avenue and Greenway Parkway intersection (see Figure 1).
> Greenway Parkway is a six lane major arterial, with a 24’ wide median and
> 5'-5” wide pedestrian sidewalks on both sides. Cave Creek crosses the
> roadway/bridge at a heavy skew of 71° 20’ 32". The existing bridge is a
> two-span, continuous, cast-in-place reinforced concrete slab. The open area
' > height for the bridge varies from 10 to 12 feet depending on the location
> under the bridge. The bridge is symmetrical with both spans measuring 30’-9"
> from abutment to abutment perpendicular to the substructure, but because of
> the skew this distance is 96'-12" when measured parallel to the roadway. The
> bridge is 110’-0” wide perpendicular to roadway centerline and 340’-6” along

https://mail.g oogle.com/mail/uw/0/?ui=28&ik=197db03e33&view=pt&cat=Jobs %2F51929 - Greenway&search=cat&th=13cd9fce816c970c 27
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> the skew. The skew plays a large role in the current, deteriorated condition
> of the existing bridge and the choice of altemnatives considered. Please
> refer to Appendix F: As-built Greenway Parkway Plans for the current roadway
> and bridge. A trapezoidal concrete channel was constructed upstream and
> downstream of the bridge. A bottom concrete slab (apron) was provided under
. > the bridge to prevent scour at piers and abutments. The apron exhibits some
> damage consisting of heaving, settling and cracking, particularly at the
> upstream end. The Greenway Parkway Bridge over Cave Creek was completed in
> September of 1988 and almost immediately exhibited deficiencies. Structural
> problems were documented in the first inspection report dated December 28,
> 1988 and in subsequent studies. Those problems include the occurrence of
> numerous wide cracks in the deck; settlement and spalling of the approach
> slabs; displacement and rotation of the concrete dadoes and barrier
> transition sections on the approaches; and numerous cracks and other
> defects.
>
>
>
> On Wed, Feb 6, 2013 at 1:35 PM, Martinez, Mike <mike_martinez@fws.gov>
> wrote:
>>
>> Photos of the site and project description. Probably whatever you
>> provided for the CLOMR application.
>>
>> On Wed, Feb 6, 2013 at 1:24 PM, Peterson, Mark <mwpeterson@gfnet.com>
>> wrote:
>> > Thank you Mike.
>> >
>> > | have submitted the project at the AZ Game and Fish website. The
‘ >> > receipt |
>> > received from their website is attached.
>> >
>> > |s the map included in the receipt sufficient for your review? Please
>> > et
>> > me know if | need to include any other map of the area.
>> >
>> > This project is for the replacement of the existing Greenway Parkway
>> > bridge
>> > over Cawve Creek. The channel in this area is already concrete lined, so
>> > we
>> > are unaware of any biological resources in the area.
>> >
>> > Regards,
>> >
>> > Mark
>> >
>> >
>> > On Wed, Feb 6, 2013 at 12:22 PM, Martinez, Mike <mike_martinez@fws.gov>
>> > wrote:
>> >>
>> >> http://www.azgfd.gov/hgis/
>> >>
‘ >> >> On Wed, Feb 6, 2013 at 12:20 PM, Peterson, Mark <mwpeterson@gfet.com>
>> >> wrote:
>> >> > Mike,
>> >> >
>> >> > Thank you for your call. My contact info is below for your use.

https://mail.g oogle.com/mail/w/0/?ui=2&ik=197db03e33&view=pt&cat=Jobs %2F51929 - Greenway&search=cat&th=13cd9fce816c970c
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>> >> > Please

>> >> > forward the AZ Game and Fish link that you mentioned.
>> >> >

>> >> > Regards,

>> >> >
. >> >> > Mark

>> >> >

>> >> > —

>> >> >

>> >> >

>> >> > Mark W Peterson, P.E.

>> >> >

>> >> > Gannett Fleming, Inc. | 4722 N. 24th Street, Suite 250, Phoenix, AZ

>> >> > 85016

>> >> >

>>>> >t 602.553.8817 x8217 | ¢ 602.319.8656 | mwpeterson@gfnet.com

>> >> >

>> >> > Excellence Delivered As Promised

>> >> >

>> >> > Gannett Fleming is ISO 9001:2008 Certified.

>> >> >

>> >> > www.gannettfleming.com | Stay connected: Twitter | Facebook |

>> >> > Linkedin |

>> >> > YouTube

>> >> >

>> >> >

>> >> >

>> >> > PRINTING SUSTAINABILITY STATEMENT: Gannett Fleming is committed to

>> >> > consening natural resources and minimizing adverse environmental
. >> >> > jmpacts in

>> >> > projects. Accordingly, project documentation will be provided in

>> >> > electronic

>> >> > format only unless clients specifically request hard copies. Visit

>> >> > our

>> >> > website to read more about our sustainability commitment.

>> >> >

>> >> >

>> >> >

>> >> > CONFIDENTIALITY NOTICE: This email and any attachments may contain

>> >> > confidential information for the use of the named addressee. If you

>> >> > gre

>> >> > not

>> >> > the intended recipient, you are hereby notified that you have

>> >> > received

>> >> > this

>> >> > communication in error and that any review, disclosure,

>> >> > dissemination,

>> >> > distribution or copying of it or its contents is prohibited.

>> >> >

>> >> >

>> >>

>> >>
. >> >>

>>>> —

>> >> Mike Martinez

>> >> Fish and Wildlife Biologist

>> >> U.S. Fish and Wildlife Senice

https://mail g oogle.com/mail/u/0/?ui=28&ik=197db03e33&view=pt&cat=Jobs %2F 51929 - Greenway&search=cat&th=13cd9fce816c970c
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>> >> 2321 W. Royal Palm Rd, Ste. 103
>> >> Phoenix, AZ 85021
>> >> (602) 242-0210
>> >
>> >
Qo
>> >
>> > -
>> >
>> >
>> > Mark W Peterson, P.E.
>> >
>> > Gannett Fleming, Inc. | 4722 N. 24th Street, Suite 250, Phoenix, AZ
>> > 85016
>> >
>> >t 602.553.8817 x8217 | ¢ 602.319.8656 | mwpeterson@gfmet.com
>> >
>> > Excellence Delivered As Promised
>> >
>> > Gannett Fleming is ISO 9001:2008 Certified.
>> >
>> > www.gannettfleming.com | Stay connected: Twitter | Facebook | LinkedIn |
>> > YouTube
>> >
>> >
>> >
>> > PRINTING SUSTAINABILITY STATEMENT: Gannett Fleming is committed to
>> > consening natural resources and minimizing adverse environmental

>> > jmpacts in
. >> > projects. Accordingly, project documentation will be provided in
>> > electronic
>> > format only unless clients specifically request hard copies. Visit our
>> > website to read more about our sustainability commitment.
>> >
>> >
>> >
>> > CONFIDENTIALITY NOTICE: This email and any attachments may contain
>> > confidential information for the use of the named addressee. If you are
>> > not
>> > the intended recipient, you are hereby notified that you have received
>> > this
>> > communication in error and that any review, disclosure, dissemination,
>> > distribution or copying of it or its contents is prohibited.
>> >
>> >
>>
>>
>>
>> —
>> Mike Martinez
>> Fish and Wildlife Biologist
>> U.S. Fish and Wildlife Senvice
' >> 2321 W. Royal Palm Rd, Ste. 103
>> Phoenix, AZ 85021

>> (602) 242-0210
>
>

https://mail.g oogle.com/mail/u/0/?ui=2&ik=197db03e33&view=pt&cat=Jobs %2F51929 - Greenway&search=cat&th=13cd9fce816c970c
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> Mark W Peterson, P.E.

>

> Gannett Fleming, Inc. | 4722 N. 24th Street, Suite 250, Phoenix, AZ 85016
>

>t 602.553.8817 x8217 | ¢ 602.319.8656 | mwpeterson@gfet.com

>

> Excellence Delivered As Promised

>

> Gannett Fleming is ISO 9001:2008 Certified.

>

> www.gannettfleming.com | Stay connected: Twitter | Facebook | Linkedin |
> YouTube

>

>

>

> PRINTING SUSTAINABILITY STATEMENT: Gannett Fleming is committed to
> consening natural resources and minimizing adverse environmental impacts in
> projects. Accordingly, project documentation will be provided in electronic
> format only unless clients specifically request hard copies. Visit our

> website to read more about our sustainability commitment.

>

>

>

> CONFIDENTIALITY NOTICE: This email and any attachments may contain
> confidential information for the use of the named addressee. If you are not
> the intended recipient, you are hereby notified that you have received this
> communication in error and that any review, disclosure, dissemination,

> distribution or copying of it or its contents is prohibited.

>

>

Mike Martinez

Fish and Wildlife Biologist

U.S. Fish and Wildlife Senice
2321 W. Royal Palm Rd, Ste. 103
Phoenix, AZ 85021

(602) 242-0210

Peterson, Mark <mwpeterson@gfnet.com>
To: "Martinez, Mike" <mike_martinez@fws.gov>
Cc: Byron Dixon <bdixon@gfnet.com>, Syed Raza <sraza@gfnet.com>

https://mail.g oog le.com/mail/u/0/?ui=2&ik=197db03e33&view=pt&cat=Jobs %2F 51929 - Greenway&search=cat&th=13cd9fce816c970c

Mike,

Thu, Feb 14, 2013 at 1:28 PM

Thank you for your prompt review of our project. We need a letter from the U.S. Fish and Wildlife Senvice that
addresses compliance with the Endangered Species Act (ESA). This letter will accompany our CLOMR
submittal to FEMA. Will you provide us with a "no effect” letter? | have attached the page from FEMA's MT-2

form that addresses ESA compliance documentation.
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Regards,

Mark

‘ [Quoted text hidden]

ESA Compliance.pdf
B 88K

Martinez, Mike <mike _martinez@fws.gov> Thu, Feb 14, 2013 at 1:30 PM
To: "Peterson, Mark" <mwpeterson@gfnet.com>

Mark, we have previously coordinated with FEMA regarding this. They
will accept the email to meet their requirements. If a FEMA contact
tells you differently, please provide me with their contact info.

Thanks.

[Quoted text hidden]

Peterson, Mark <mwpeterson@gfnet.com> Thu, Feb 14, 2013 at 1:33 PM
To: "Martinez, Mike" <mike_martinez@fws.gov>
Cc: Syed Raza <sraza@gfnet.com>, Byron Dixon <bdixon@gfnet.com>

Thank you, Mike.
[Quoted text hidden]

https://mail.g oogle.com/mail/w/0/?ui=2&ik=197db03e33&view=pt&cat=Jobs %2F 51929 - Greenway&search=cat&th=13cd9fce816c970c
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DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY

RIVERINE STRUCTURES FORM

O0.M.B. NO. 1660-0016
Expires February 28, 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
éél;&ORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law

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).

Cave Creek

Flooding Source:

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
Damvuussossissin ..complete Section D

wenee..COMplete Section E
........ complete Section F (if required)

Greenway Parkway Bridge at Cave Creek

1. Name of Structure:

Type (check one): E] Channelization E] Bridge/Culvert |:| Levee/Floodwall [:| Dam

Greenway Parkway over Cave Creek, between 19th Ave and Tierra Buena Lane

Location of Structure:

Downstream Limit/Cross Section: 19.625

Upstream Limit/Cross Section: 19.691

5 Name of Structure: 1€M@ Buena Bridge at Cave Creek

Type (check one): [C] channelization [X] Bridge/Culvert [ LeveelFloodwall [] pam

Tierra Buena Lane over Cave Creek, between 15th Ave and Greenway Parkway

Location of Structure:

Downstream Limit/Cross Section: 19.974

Upstream Limit/Cross Section: 19.986

3. Name of Structure:

Type (check one): [C] channelization [T] Bridge/Culvert [] Levee/Floodwall [] pam

Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:
NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED.

FEMA Form 086-0-27B, (2/2011) Previously FEMA Form 81-898 MT-2Form3 Page1of 9



B. CHANNELIZATION

Flooding Source:

Name of Structure:

1.

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

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

[:] Subcritical flow [Mcritical flow ] Super critical flow D 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 [Joutlet of channel [] At Drop Structures ~ [_] At Transitions

D 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
“BinESanrelizafion Indutles (ikndieonel

[:] Levees [Attach Section (E Levee/Floodwall)] |:] Drop structures |:] Super elevated sections

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

[C] other (describe):

4. Sediment Transport Considerations
Are the hydraulics of the channel affected by sediment transport? D Yes D 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: Cave Creek

Name of Structure: Greenway Parkway Bridge at Cave Creek

1. This revision reflects (check one):

|:] Bridge/culvert not modeled in the FIS

@ Modified bridge/culvert previously modeled in the FIS

D New analysis of bridge/culvert previously modeled in the FIS

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

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

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

Shape (culverts only) Erosion Protection
[z] Material [Z] Low Chord Elevations - Upstream and Downstream

Beveling or Rounding
[X] Wing wall Angle
[X] Skew Angle

[Z] Top of Road Elevations - Upstream and Downstream
Structure Invert Elevations - Upstream and Downstream
[ZI Stream Invert Elevation - Upstream and Downstream
Cross-Section Locations

4. Sediment Transport Considerations
Are the hydraulics of the structure affected by sediment transport? [:] Yes [E No

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

FEMA Form 088-0-27B, (2/2011) Previously FEMA Form 81-898 MT-2 Form3 Page 2of 9



D. DAM/BASIN

Flooding Source:

Name of Structure:
1. This request is for (check one): [] existingdam/asin =[] New dam [C] Modification of existing dam/basin

2. The dam/basin was designed by (check one): [_| Federal agency [ ] State agency [ ] Private organization [ ] Local govemment agency

Name of the agency or organization:
3. The dam was permitted as ( check one): [:] 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:

L—_l Local Government Dam [:] Private Dam

Provide related drawings, specifications and supporting design information.

4. Does the project involve revised hydrology? [Jyes [ 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)

[ ves, provide supporting documents with your completed Form 2.

[:I No, provide written explanation and justification for not using the critical duration storm.

5. Does the submittal include debris/sediment yield analysis? D 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? [J ves [] No

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

Stillwater Elevation Behind the Dam/Basi
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/  [] constricted levee/ [ existing levee/
floodwall system floodwall system floodwall system

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

[:] earthen embankment, dike, berm, etc. Station to
[7] structural floodwall Station to
[] other (describe): Station to

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

[C] other (describe):
d. Has the levee/floodwall system been certified by a Federal agency to provide protection from the base flood? [J yes [INo

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. Aprofile of the BFE, closure opening outlet and inlet invert elevations, type and size
of opening, and kind of closure.

Sheet Numbers

FEMA Form 086-0-27B, (2/2011) Previously FEMA Form 81-89B MT-2 Form3 Page 3of 9
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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:

River
3.0 feet or more at the downstream end and throughout [Jyes [JNo
3.5 feet or more at the upstream end [(Jyes [INo
4.0 feet within 100 feet upstream of all structures and/or constrictions [(JYes [JNo

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) [1ves []No

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

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? [Jyes [INo
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 [] does not exist

If opening exists, list all closures:

Channel Station Left or Right Bank Opening Type Higggzzﬂgvﬁm for Type of Closure 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

a. The maximum levee slope land side is:

b. The maximum levee slope flood side is:

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

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

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

Stone Riprap

] Flow : Curve or
Reach Sideslope Depth | Velosity Straight  Dypp [P

D f
50 Thickness Rpih of Toedoum

to

to

to

to

to

to

(Extend table on an added sheet as needed and reference each entry)
f. Is a bedding/filter analysis and design attached? Ij Yes [:]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.

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

[:]Overall height: Sta.:

[:] Limiting foundation soil strength

Strength ¢ = degrees, ¢ =

Slope: SS= (h) to )

(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 14
Steady seepage at flood stage 14
Earthquake (Case |) 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? [Jyes [Jno

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

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

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

b. Stability analysis submitted provides for: [Joverturning [ siiding  f not, explain:

c¢. Loading included in the analysis were: [(hateral earth @ Pa= psf: Pp =
[Jsurcharge-Slope @ . [Jsurface psf

[Wind @ Pw = psf

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

D1 %-annual-chance significant wave height ft.

[[J1%-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 Qverturn Sliding Overturn Sliding
15 1.5
1.5 1.5

Loading Condition

Dead, Soil, Flood, &
Impact 1.5 1:5

Dead, Soil, & Seismic 13 1.3

(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 [:] is, Ij 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. Setilement (continued)
c. Settlement of the levee crest is determined to be primarily from:  [_] Foundation consolidation (] Embankment compression

[[] other (describe):

d. Differential settlement of floodwalls |:| has E] 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 D No
Ponding elevation vs. gravity flow [JYes []No
Differential head vs. gravity flow [J yes [INo

. The river flow duration curve is enclosed: D Yes |:] No

. Specify the discharge capacity of the head pressure conduit:

. Which flooding conditions were analyzed?

* Gravity flow (Interior Watershed) D Yes []No

* Common storm (River Watershed) [ yes [INo

* Historical ponding probability [ Yes [Ino

* Coastal wave overtopping [ yes [No
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 IfNo, attach explanation

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

i. WIll pumping plants be used for interior drainage? [(Jyes [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 waming
and flooding?

Will the operation be automatic? I:I No
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E. LEVEE/FLOODWALL (continued)

8. Interior Drainage (continued)

If the pumps are electric, are there backup power sources? D Yes [:]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
interior watersheds that result in flooding.

9. Other Desian Criteri

a. The following items have been addressed as stated:
Liquefaction D is [:] is not a problem
Hydrocompaction [_]is [] is not a problem

Heave differential movement due to soils of high shrink/swell E] is [:I is not a problem

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

Attach supporting documentation.

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

[ Yes [ No 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.

10. Operational Plan and Criteria
a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP regulations? [:] Yes D 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?
[] Yes E] 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?
D Yes [:] No If No please attach supporting documentation.

12,

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,
hydrologic and hydraulic, and any other supporting information as per NFIP regulations paragraph 65.10(e) 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 statements may
be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name License No. Expiration Date

Company Name Telephone No.

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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3.0 SURVEY AND MAPPING INFORMATION

3.1 Field Survey Information

Field survey data used in this study was produced by Premier Engineering Corporation,
(Premier) as sub-consultant to Gannett Fleming, Inc.

Premier project number: 2009032
Premier Responsible Registrant: Jesse Boyd, R.L.S. (Az.) # 42937
Dates of Survey: August 2009 through January 2010

Surveying tasks performed by Premier:

1. Research of existing control including National Geodetic Survey, Maricopa County
Geodetic Densification and Cadastral Survey and City of Phoenix.

2. Research of existing utilities

3. Research of right-of-way and ownership data

4. Performance of initial horizontal and vertical control survey
5. Performance of ground topographic and right-of-way surveys
6. Setting and controlling 24 aerial flight panels

7. Cadd map production of topographic map of immediate bridge area at Greenway
Parkway

8. Cadd map production of right of way strip map along Greenway Parkway

Survey datum(s) used for all survey tasks:

Horizontal Datum: NAD 83, Arizona State Plane, Central Zone modified to ground
coordinates.

All coordinates presented in Appendix “C” are ground coordinates. An average combined
grid factor of 0.999840025 may be used to convert them to plane coordinates.

Vertical Datum: N.G.V.D. 1929
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FEMA Elevation Reference Marks

Two elevation reference marks published by FEMA were incorporated into the survey data,
thereby tying the surveying and mapping to the FEMA elevation reference marks.

The recorded and measured vertical values of the elevation reference marks are as follows:

ERM 4: This station is located at what would be the intersection of 15th Avenue and
Greenway Road. It is approximately the North quarter corner of section 7, T3N, R3E. The
marKk is a brass cap in concrete 0.3 feet below ground. Brass cap is stamped L.S. 17146.

Published Elevation = 1336.40 Measured Elevation = 1336.41

ERM 5: This station is located at the centerline P.C. of Tierra Buena Lane just east of bridge
over Cave Creek. At this station there is a City of Phoenix brass cap. '

Published Elevation = 1339.53 Measured Elevation = 1339.64

Initial control was established by global positioning. Control monuments were located on the
perimeter of and within a rectangular area surrounding the project and extending
approximately 4 miles north, 2.6 miles east, 2.3 miles south and 3.4 miles west of the
immediate bridge area.

Upon resolution of the existing control, additional control points were set to control future
‘ construction as well as to aid with topographic ground surveys.

A ground topographic survey was made of the Greenway Parkway Bridge area extending
roughly 1300 feet east and west of the bridge along Greenway Parkway and 1700 feet
northeasterly and 1900 feet southwesterly along Cave Creek.

Additional ground surveys were made to locate or control the Greenway Parkway right-of-
way and to establish parcel lines to determine right-of-way takes.

Twenty four aerial panels were controlled by global positioning and the control coordinates
were transmitted to Cooper Aerial Surveys Company (sub-consultant to Premier Engineering
Corp.) to prepare aerial photography and mapping of the project.

Quality Control

Premier Engineering Corp. is contractually bound by Gannett Fleming, Inc. to have in place
quality assurance procedures. For each deliverable to Gannett Fleming, Premier provided a
“Sub-Consultant Quality Verification Form” signed by Premier’s QA/QC officer.

Copies of these forms are included in Appendix “C”.

Organization of Appendix “C”

‘ EXHIBIT A - Field Notes & Listing of all surveyed points except aerial panel points.
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EXHIBIT B - Topographic Survey by Premier Engineering Corporation of Greenway
’ Parkway Bridge Area

EXHIBIT C - Right of Way Survey by Premier Engineering Corporation

EXHIBIT D - “Sub-Consultant Quality Verification Form” pertaining to Exhibits A, B & C

EXHIBIT E - Listing of Aerial Panel Point data

EXHIBIT F - Overall Aerial Mapping by Cooper Aerial Surveys Company

EXHIBIT G - “Sub-Consultant Quality Verification Form” pertaining to Exhibits E & F

3.2  Mapping

Mapping for this study was obtained by both ground topographic survey and aerial
photogrammetric methods. As indicated in Section 3.2, all ground surveying and aerial
mapping control surveys were provided by Premier Engineering Corporation, (Premier) as a
sub-consultant to Gannett Fleming, Inc. Premier controlled 24 aerial targets, the spatial
values of which were transmitted to Cooper Aerial Surveys Company, (Cooper) acting as
sub-consultant to Premier. The horizontal datum originated from NADS&3, Arizona State
Plane Coordinate System, Central Zone. It was then modified to ground coordinates by an
average combined grid factor of 1.00016 (Grid to Ground). All mapping was produced using
the modified ground coordinates. The vertical datum used is N.G.V.D. 1929. The mapping
scale is 17’=40" and the contour interval is one foot.

Cooper received the control data from Premier on January 7, 2010, and subsequently flew
and photographed the project area on January 14, 2010. The mapping scale is 17’=40". The
contour interval is 1 foot. The last overall vertical control survey upon which the benchmarks

‘ are based took place in the two weeks preceding the flight. This project does not lie within an
area of known land subsidence.

The project was flown with 5 flight lines progressing from south to north. The time of day
was approximately noon. Five exposures were made along flight line one from an elevation
of 3100 feet above mean sea level (MSL). Four exposures were made along flight line two
from an elevation of 3110 feet. Three exposures were made along flight line three from an
elevation of 3110 feet. Five exposures were made along flight line four from an elevation of
3140 feet. Four exposures were made along flight line five from an elevation of 3150 feet.

The number of stereo models used to develop the mapping is 16. The Photo Scale is 1:3600.
The mapping was used for hydraulics only.

The responsible professional in charge of the aerial mapping field control is Jesse Boyd,
Arizona RLS # 42937 acting on behalf of Premier Engineering Corporation under project
number 2009032. The responsible professional in charge of map production is Ben Saunders
acting on behalf of Cooper Aerial Surveys Company under project number 0912020P.
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4.0 HYDROLOGY

Design flows are based on the existing watershed condition hydrology that was prepared in
the 1991 Cave Creek study by Burgess & Niple. These flows were used to prepare the
current/effective Flood Insurance Rate Maps (FIRMs) by FEMA. The hydrologic models and
study were provided by the Flood Control District of Maricopa County (FCDMC). The 100-
year, 50-year and 10-year frequency peak discharges are used in the hydraulic models.

It should be noted that there are inconsistencies within the Flood Insurance Study (FIS).
Table 3 of the FIS lists the 100-year peak discharges as follows:

Drainage Area Peak 100-year Flow
Flooding Source & Location (square miles) (cubic feet per second)
Cave Creek below confluence with 22.5 11,000
East Fork
Cave Creek below Deer Valley Rd 5.0 5,400
East Fork - -

However, the following flows from the Middle Cave Creek Floodplain Delineation Study
and HEC-2 models provided by the FCDMC produce results which are consistent with the
hydraulic data within Table 5 of the FIS (see Appendix A) and are used in the current
hydraulic analyses for Greenway Bridge as suggested by the FCDMC:

. Drainage Area Peak 100-year Flow
Flooding Source & Location (square miles) (cubic feet per second)
Cave Creek below confluence with 23.5 14,600
East Fork
Cave Creek below Deer Valley Rd 8.6 5,700
(above confluence with East Fork)
East Fork (above confluence with 14.6 9,500
Cave Creek)
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5.0 HYDRAULICS

5.1 Method Description

The U.S. Army Corp of Engineers’ HEC-RAS (version 4.1) was used to perform the hydraulic
analysis and estimate the Cave Creek floodplain limits for this study. The hydraulic models have
been checked using the Department of Homeland Security — Federal Emergency Management
Agency HEC-RAS review program, cHECK-RAS. The results of this review will be discussed in
Appendix E.

The base HEC-2 models for Cave Creek were obtained from FEMA and run within the HEC-RAS
software after the necessary conversion (see Appendix E.5). The HEC-RAS model provided similar
elevations as shown on the Middle Cave Creek Floodplain Delineation Study, Floodway Boundary
and Work Maps dated March 26, 1991 (see Appendix A) prepared by FCDMC’s consultant Burgess
and Niple, Inc. for FEMA and the FEMA Flood Insurance Rate Maps (FIRM) (see Appendix A). A
comparison of the water surface elevations upstream and downstream of the Greenway Bridge for the
original HEC-2 model, the FEMA FIS and the duplicate HEC-RAS model is provided below.

River Work Map XS [FEMA FIS XS] (WSEL) Duplicate XS (WSEL)
Cave Creek BN [U] (1332.0 feet) 19.742 (1331.83 feet)
‘ Cave Creek BM [T] (1328.2 feet) 19.560 (1327.90 feet)

The following HEC-RAS models are included as part of this study:

1. Duplicate Effective Model
(File Name: cavecreekgreenwayCLOMR.prj, Plan Name: Duplicate Effective)

2. Corrected Effective Model (same as Pre-Project Conditions Model)
(File Name: cavecreekgreenwayCLOMR.prj, Plan Name: Corrected Effective)

3. Post-Project Conditions Model
(File Name: cavecreekgreenwayCLOMR .prj, Plan Name: Post-Project)

Note: The Existing (or Pre-Project) Conditions Model is the same as the Corrected Effective Model.

The Duplicate Effective Model was developed from the base HEC-2 model for Middle Cave Creek

that was obtained from FCDMC. The Corrected Effective Model is based on the Duplicate Effective |
Model and includes updated topography and Manning’s roughness “n” at section 19.560.
Additionally, new section 19.597 was added to model constriction in Cave Creek downstream of the
bridge. The Post-Project Conditions Model is based on the Corrected Effective Model and includes
the geometry of the proposed 3-cell box culvert. See Table 1, in Section 5.9, for a summary of the ‘
HEC-RAS results for all models. Detailed HEC-RAS output for each hydraulic model is presented

‘ in Appendix E.
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5.2  Work Study Maps

. Work Study Maps displaying topography and effective 100-Year Floodplain limits have been
prepared and are presented in the Exhibit Maps section of this report. A legend provided on these
maps explains the nomenclature and symbols used. The original cross sections from the FIS/FIRM
are depicted on this map. Updated topography between sections 19.505 and 20.049 has been
superimposed over the original work map prepared by Flood Control District of Maricopa County
dated March 26, 1991. Also the channelization of Cave Creek between 19" Avenue and Greenway
Parkway based on the 2001 LOMR 01-09-526P is superimposed on the original map.

5.3 Parameter Estimation
5.3.1 Roughness Coefficients

The Manning’s roughness values used in the HEC-RAS models were derived from
observations during site visits (see Appendix E.1). Photographs of channel reaches and
summary tables of the selected coefficients are provided in Appendix E.

5.3.2 Expansion and Contraction Coefficients

In areas where cross sections change minimally from one to the next, coefficients of
contraction and expansion of 0.1 and 0.3, respectively, are used. When changes to cross
sections are more abrupt, such as at bridges, contraction and expansion coefficients of 0.3
and 0.5, respectively, are used. Contraction and expansion coefficients of 0.2 and 0.4,

. respectively, are assigned to the cross sections immediately adjacent to the junction point
between Cave Creek and East Fork.

5.4  Cross Section Description

The base cross sections for the HEC-2 model developed for the FIRM were prepared by
Burgess & Niple, Inc., as part of the Cave Creek FIS (see Appendix A.1). These same cross
sections were used on the current FIRM with alphabetical designations (see Appendices
A.2.3 and A.2.4). For example, cross section “BM” from the Burgess & Niple, Inc. map
corresponds to cross section “T”" on the FIRM. Additionally cross-sections from the 2001
LOMR 01-09-526P for Cave Creek channelization between 19" Avenue and Greenway
Parkway are part of the updated HEC-2 model. These cross sections are also shown on
Exhibit Maps A, B and C.

The duplicate effective HEC-RAS model (File Name: cavecreekgreenwayCLOMR .prj, Plan
Name: Duplicate Effective) uses the cross sections from the FIS HEC-2 model.

The corrected effective HEC-RAS model (same as the Pre-Project Model) (File Name:
cavecreekgreenwayCLOMR.prj, Plan Name: Corrected Effective) uses the same cross
sections as the duplicate effective model, but includes a new section at 19.597. Sections
19.560 through 19.742 along Cave Creek and Section 0.029 of East Fork were updated based

. on recent topography.
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The post project conditions HEC-RAS model (File Name: cavecreekgreenwayCLOMR .prj,

. Plan Post-Project) uses the same cross sections as the corrected effective HEC-RAS model.
However, the geometry of cross sections 19.691 and 19.625 at the upstream and downstream
faces of the 3-cell box culvert has been modified to accurately depict the proposed multi-cell
culvert.

5.5 Modeling Considerations
5.5.1 Hydraulic Jump and Drop Analysis

In the study reach Cave Creek does not have any hydraulic jumps or drops. Consequently,
such types of hydraulic analyses were not conducted as part of this study.

5.5.2 Bridges and Culverts

The existing two-span, continuous, cast-in-place reinforced concrete slab bridge over Cave
Creek was surveyed to obtain the bridge opening geometry. This bridge is 110°-0” wide
perpendicular to the roadway centerline and 340’-6” along the skew. The survey data is
discussed in Section 3.0 of this report, and detailed survey information is found in Appendix
C. This bridge data was input into the HEC-RAS model in order to complete the corrected
effective model.

The proposed concrete 3-cell box culvert geometry was input into the proposed condition
HEC-RAS model.

5.5.3 Levees and Dikes

There are no levees or dikes within the project area.

5.5.4 Non-Levee Embankments

There are no non-levee embankments within the project area.
5.5.5 Islands and Flow Split

There are no islands or flow splits within the project area.
5.5.6 Ineffective Flow Areas

A depression that will not convey flow is modeled as an ineffective flow area from cross
section 20.049 to 19.986 on the eastern side of Cave Creek. The only other ineffective flow
area is from cross section 19.974 to 19.960 in Cave Creek just south of the Tierra Buena

Road Bridge.

5.5.7 Supercritical Flow

‘ There is no supercritical flow within the HEC-RAS models used within this study.
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5.6

Floodway Modeling

There is a floodway defined on the effective FIRM maps and in the effective FIS. As discussed

previously, current topographic mapping and additional cross sections were utilized to analyze the
Cave Creek hydraulics. These analyses resulted in updated floodway elevations for the corrected
effective and post-project models of Cave Creek. All hydraulic model floodway elevations are found
in Table 1 at the end of Section 5. The updated floodway is shown graphically on the Hydraulic
Work Maps found in the “Exhibit Maps” section at the end of the report.

3.7

5.8

Issues Encountered During the Study

5.7.1 Special Issues and Solutions

No special issues were encountered during the execution of this study.
5.7.2 Modeling Warning and Error Messages

There were no error messages encountered during the HEC-RAS runs. There are a number of
warning messages due to cross section spacing, the energy equation not balancing, energy
loss, divided flow, changes in velocity head, exceeding the conveyance ratio range of 0.7-1.4.
At cross-sections 19.597, 20.049 and 0.288 the program defaulted to critical depth.

The messages above were analyzed and considered acceptable.
5.7.3 Results of cHECK-RAS Analysis

cHECK-RAS (version 2.0.1 Beta) was used to verify the reasonableness of parameters and
data of all HEC-RAS models used within this study. The cHECk-RAS results and comment
responses are included in Appendix E.5.4.

Calibration

No model calibration was performed during this study.

5.9

Final Results
5.9.1 Hydraulic Analysis Results

The 100-year floodplain adjacent to the Greenway Parkway Bridge over Cave Creek is
delineated based on the results of the HEC-RAS models. The 100-year water surface
elevations in the Corrected and Post-Project HEC-RAS models have increased just upstream
and downstream of the bridge compared to the FIS HEC-2 and Duplicate Effective HEC-
RAS models due to the constriction in Cave Creek just downstream of the bridge. The
modeling of this constricted area is based on updated topography. See Table 1 at the end of
this section for a summary of the hydraulic analysis results. The Zone “AE” area along Cave
Creek is recommended to be updated as shown on Exhibit Map B.
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The HEC-RAS hydraulic output for each model is provided in Appendix E.5.
. cHECK-RAS output for the hydraulic models is provided in Appendix E.5.4.
5.9.2 Verification of Results

The input and results of this analysis were compared to the FEMA HEC-2 model and found
to be similar and reasonable. A physical verification of the results is not practical.
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TABLE 1

Greenway Parkway at Cave Creek
Comparison of Floodplain and Floodway Water Surface Elevations for CLOMR

Cross Section ID

100-year Water Surface Elevation

FEMA River HEC-RAS Corrected HEC-RAS Post-Project Bifierencebgiwaen Past
FEMA Work LOMR (011 Gannett Stz HEC-2 FEMA Effective HEC-RAS FEMA Effective added Section.| Bk Culverti/ added Project Box Culvert and P a—
FIRM Map XS 09-526P) | Fleming Miles XS (from FIS Table) Duplicate Effective 10 597 Sections 19,597 HEC-2 FEMA Effective
XS 1D b XSID XS 1D . (from FIS Table)
Floodplain | Floodway | Floodplain | Floodway | Floodplain | Floodway | Floodplain | Floodway | Floodplain | Floodway
Cave Creek
Known WS from Cave Creek Wash Channelization LOMR (01-09-526P) Technical Data
19.505 19.505 19.505 1326.8 1326.8 1326.80 1326.80 1326.80 | 1326.80 1326.80 1326.80 Notebook
T BM 19.560 19.560 1328.2 1328.2 1327.90 1327.90 1326.80 [ 1326.80 1326.80 1326.80 -1.40 -1.40 Lower WSEL due to adjusting Manning's roughness for concrete channel
I 19.597 132736 | 1327.36 1327.36 1327.36 New constricted section
19.625 19.625 1329.73 1329.87 1331.57 1331.57 1331.64 1331.64 Greenway Culvert Downstream - Higher WSEL due to constricted section 19.597
19.658 o Bridge
19.691 19.691 1331.35 1331.51 1333.78 1333.92 1332.35 1332.35 Greenway Culvert Upstream - Higher WSEL due to constricted section 19.597
U BN 19.742 19.742 1332.0 1332 1331.83 1331.95 13321.510 1334.12 1332.68 1332.65 0.68 0.65 Higher WSEL due to constricted §ection 19.597
Vv BO 19.847 19.847 1332.1 133é.1 1331.98 1332.07 1334.19 1334.25 1332.80 1332.73 0.70 0.63 Higher WSEL due to constricted section 19.597
W BP 19.960 19.960<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>