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SECTION 1: INTRODUCTION

1.1 Study Purpose

The purpose of this floodplain delineation study is to delineate an approximate method 100-year
floodplain for the Hieroglyphic Mountain Alluvial Fan #3 as identified in the Wittmann Area Drainage
Master Study (Entellus, 2005). This study incorporates the assessment methods for piedmont flood
hazards as outlined in Piedmont Flood Hazard Assessment Manual for Maricopa County (PFHAM)
(Hjalmarson, 2003) and for alluvial fans in the Guidelines and Specifications for Flood Hazard Mapping
Partners, Appendix G: Guidance for Alluvial Fan Flooding Analyses and Mapping (FEMA Guidelines)
(FEMA, 2002), as well as approximate method riverine floodplain delineations for reaches upstream of

the alluvial fan apex.

1.2 Study Authority

The current study was authorized by the Flood Control District of Maricopa County (District) for
the Wittmann Area Drainage Master Plan Update (ADMP) under contract FCD 2004 C060, Task 2.8.5.
The study was performed by JE Fuller/Hydrology & Geomorphology, Inc. (JEF) as a subconsultant to
Entellus, Inc. on behalf of the District. The JEF project manager is Jonathan E. Fuller, P.E., R.G., CFM.

The District’s project manager is Kelli Sertich. The Entellus project manager is Hernan Aristizabal, P.E.

13 Study Location

Figure 1.1 shows the location of the Hieroglyphic Mountain Alluvial Fan #3 study area. Figure
1.2 shows the alluvial fan and its watershed. The study area is located in western Maricopa County,
Arizona, within unincorporated Maricopa County near the Town of Surprise. The watershed heads in the
Hieroglyphic Mountains and generally drains south toward McMicken Dam. The floodplain delineation

extends from approximately the Cloud Road alignment to the Central Arizona Project (CAP) canal.

The study area has a semi-arid desert climate with an average annual precipitation of generally
less than 10 inches. Precipitation is typically divided between two seasons with comparable rainfall
amounts: summer and winter. Summer storms are associated with warm, moist tropical air masses that
enter the state from the Gulf of Mexico and Gulf of California, producing moderate to intense localized
thundershowers. Winter precipitation usually originates from the Pacific Ocean and produces light to
moderate precipitation over relatively large areas. A third source of precipitation is from dissipating
tropical storm and/or hurricane remnants, which typically occur in fall, and which generate moderate to

high rainfall intensities of moderate to long duration.

1 JE FULLER Approximate FDS, Hieroglyphic Mountain Alluvial Fan #3 p.1-1
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1.4 Methodology

This study used methods outlined in the Drainage Design Manuals for Maricopa County. In
addition, the study uses piedmont flood hazard assessment methods outlined in the District’s PFHAM and
in the FEMA Guidelines. These two documents were published in response to the National Research
Council’s Alluvial Fan Flooding report (NRC, 1996). The FEMA Guidelines are targeted at
determination of flood hazards on alluvial fan landforms. The PFHAM, which is recommended for use in
Maricopa County, Arizona, is applicable to the entire piedmont, not just alluvial fans. The PFHAM
methodology incorporates geomorphic methods into the flood hazard assessment of piedmont surfaces.
According to the FEMA Guidelines, the geomorphic approach is considered an “approximate method™ (p.

G-12, Table G-1) because no base flood elevations are calculated in the geomorphic approach.

1.4.1 Hydrology
The U.S. Army Corps of Engineers HEC-1 model (version 4.1) was used to compute
runoff hydrographs and peak discharges. Parameters were processed into HEC-1 through the
DDMSW version 3.2.8 software from the FCDMC. Documentation of the hydrologic modeling
for this study is provided in Section 4.0 of this Technical Documentation Notebook (TDN).

1.4.2  Hydraulics
The U.S Army Corps of Engineers HEC-RAS model (version 3.1.3) was used to compute
the water surface profiles used for the riverine approximate floodplain delineations upstream of
the alluvial fan hydrographic apexes. A description of the approximate method riverine

floodplain delineation is provided in Section 5.0 of this TDN.

1.4.3  Geomorphology
Geomorphic methods that incorporate landform characteristics, surficial geologic
mapping, soils mapping, field observations and aerial photograph interpretation as described in
the PFHAM and FEMA Guidelines were used to delineate floodplains on alluvial fan surfaces. A
description of the geomorphic method floodplain delineation is provided in Section 6B of this

TDN.

1.5 Acknowledgements

This study was funded entirely by the Flood Control District of Maricopa County. Assistance and

review from their staff was critical to the success of this project.
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1.6  Study results

The study resulted in the delineation of 0.7 miles of approximate riverine 100-year floodplain and
5.7 square miles of alluvial fan floodplain. The inundation areas for the newly delineated floodplains are
shown on the maps in Section 6B and 7 and the Exhibit Maps at the end of this notebook. The floodplain
mapping also includes administrative flood hazard zones defined by the Flood Control District of

Maricopa County for the local management of flood hazards on the alluvial fan.

i
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. SECTION 2: ADWR/FEMA FORMS

2.1 Study Documentation Abstract for FEMA Submittals

Initial CLOMR LOMR X Other

Study

Study Documentation Abstract Restudy

For FEMA Submittals

2.1.1
212

2.1.2

Date Study Accepted
Study Prime Contractor
Contact(s)

Address

Phone

Internal Reference Number
Study Sub-Contractor
Contact(s)

Address

Phone

Internal Reference Number
Sub Study Sub-Contractor
Contact(s)

Address

Phone
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FEMA Technical Review
Contractor

Contact(s)

Address

Phone

Internal Reference Number
FEMA Regional Reviewer
Phone

State Technical Reviewer
Phone

Local Technical Reviewer

Phone

Reach Description

USGS Quad Sheet(s) with
original photo date & latest
photo revision date

Unique Conditions and
Problems

Coordination of Peak
Discharges (Agency, Date,
Comments)

JE Fuller / Hydrology and Geomorphology, Inc.

Jonathan E. Fuller, P.E., R.G., CFM
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(480) 752-2124

Entellus Wittmann ADMP

None

Michael Baker, Jr.
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703-960-8800

Michael Baker, Jr. Engineering
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None

Flood Control District of Maricopa County (FCDMC)

Kathryn Gross, CFM
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Hieroglyphic Mountain Alluvial Fan #3
Hieroglyphic Mountains SW, Arizona, 1982

Alluvial Fan Flooding

FCDMC - Wittmann ADMSU (2005)
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U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016
OVERVIEW & CONCURRENCE FORM Expires: August 31, 2007

PAPERWORK BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 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.

A. REQUESTED RESPONSE FROM DHS-FEMA

This request is for a (check one):

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

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

. B. OVERVIEW

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

Community No. Community Name State Map No. Panel No. Effective Date
0705G

040037 Maricopa County, Arizona and Unincorporated Areas AZ 04013C 8;;82 9/30/2005
1130G

2. Flooding Source: Hieroglyphic Mountain Alluvial Fan #3
3.  Project Name/ldentifier: Approximate Zone A Floodplain Delineation Study of Hieroglyphic Mountain Alluvial Fan #3
4. FEMA zone designations affected: A, X (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

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

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply)

Types of Flooding: X Riverine [ Coastal [] Shallow Flooding (e.g., Zones AO and AH)
X Alluvial fan [ Lakes [ Other (Attach Description)
‘ Structures: [] Channelization [] Levee/Floodwall [ Bridge/Culvert
[ Dam [ Finl [] Other, Attach Description




C. REVIEW FEE

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

X No, Attach Explanation: New Delineation by Agency
Map changes based on flood hazard information meant to improve upon that shown on the flood map or within the flood study.

Please see the DHS-FEMA Web site at hitp:/www.fema.gov/thm/frm _fees.shtm for Fee Amounts and Exemptions.
A N, | S ol o= BT 1 s 5 e 0 e gt e s

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: Kathryn Gross, CFM, Project Manager Company: Flood Control District of Maricopa County
Mailing Address: Daytime Telephone No.: Fax No.:
2801 West Durango Street (602) 506 1501 602-506-4601

Phoenix, AZ 85009

E-Mail Address: kag@mail.maricopa.gov

Signature of Requester (required): Date:

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

. ommunity Official’'s Name and Title: Timothy S. Phillips, P.E., Chief Engineer & General Manager Telephone No.:
602-506-1501

Community Name: Maricopa County, AZ Community Official’'s Signature (required): Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

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

Certifier's Name: Jonathan Fuller, PE License No.: 26846 Expiration Date:
March 31, 2008

Company Name: JE Fuller/Hydrology & Telephone No.: 480-752-2124 Fax No.:
Geomorphology, Inc. 480-839-2193

Signature: Date:
Y. § 71

ENSURE THE FORMS THAT ARE APPROPRIATE TO YOUR REVISION REQUEST ARE INCLUDED IN YOUR SUBMITTAL.

Form Name and (Number) Required if ...

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

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

[ Coastal Analysis Form (Form 4) New or revised coastal elevations

[ Coastal Structures Form (Form 5) Addition/revision of coastal structure

X Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans




U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016
Expires: August 31, 2007
RIVERINE HYDROLOGY & HYDRAULICS FORM e

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3.25 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.

Flooding Source: Hieroglyphic Mountain Alluvial Fan #3

Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

X Not revised (skip to section 2) [J No existing analysis [ Improved data

[] Alternative methodology [ Proposed Conditions (CLOMR) [] Changed physical condition of watershed
2. Comparison of Representative 1%-Annual-Chance Discharges

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

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

[] Statistical Analysis of Gage Records [J Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]

[ Regional Regression Equations [ Other (please attach description)

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

The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by DHS-FEMA. This document can be found at:

http://www.fema.gov/thm/en_modl.shtm.
4. Review/Approval of Analysis

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

Was sediment transport considered? [] Yes [J No Ifyes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation
for why sediment transport was not considered.
B. HYDRAULICS
1. Reach to be Revised
Description Cross Section ~ Water-Surface Elevations (ft.)
Effective Proposed/Revised

Downstream Limit  See attached annotated FIRMs

Upstream Limit See attached annotated FIRMs
2. Hydraulic Method Used

Hvdraulic Analxsi; HEC ;—RA§ HEC-2 HES;-RA§ nther ‘Attach dgﬁgr‘igtign)]




B. HYDRAULICS (CONTINUED)

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

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

4. Models Submitted [] Diskette Submitted Natural Run Floodway Run Datum
Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name:
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name:
Existing or Pre-Project Conditions Model File Name: zonea Plan Name: 100yr File Name: Plan Name: NAVD88
Revised or Post-Project Conditions Model ~ File Name: Plan Name: File Name: Plan Name:
Other - (attach description) File Name: Plan Name: File Name: Plan Name:

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

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

C. MAPPING REQUIREMENTS

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

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

[XI Annotated FIRM and/or FBFM Included [X] Digital Mapping (GIS/CADD) Data Submitted (Recommended)

D. COMMON REGULATORY REQUIREMENTS*

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
e The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
e The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot.

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

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

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

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

4. For LOMR/CLOMR requests, does this request have the potential to impact an endangered species? [ Yes X No

If Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species Act (ESA).
Section 9 of the ESA prohibits anyone from “taking” or harming an endangered species. If an action might harm an endangered species, a permit is required
from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the 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.

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

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

e Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65.




| U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY

ALLUVIAL FAN FLOODING FORM

O.M.B No. 1660-0016
Expires: August 31, 2007

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 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.

Flooding Source: Hieroglyphic Mountain Alluvial Fan #3
Note: Fill out one form for each flooding source studied

A. THREE-STAGE ANALYSIS (Based on FEMA Guidelines dated February 23, 2000)

1.

Stage 1 Analysis

a. The landform is composed of (check one) [X] alluvial [] debris flow deposits.

b. Source of data used to determine composition, morphology, and location of the landform:

NRCS Soils Maps, AZ Geological Survey Geologic Maps, USGS Topographic Maps, Aerial Photos, Field Observation

c. Isthere an NRCS soils survey and soil survey map available? [X] Yes [ No
If Yes, please include a copy of the map and any pertinent sections of the soil survey

Stage 2 Analysis
a. The alluvial fan exhibits [] active [] inactive [X] a combination of active and inactive alluvial fan flooding.
b.  Approximate age of inactive fan surfaces (thousands of years): > 10,000 yrs.

c. Is there an opportunity for avulsions that could lead channels or sheetfloods across the older fan surfaces?
[ Yes No

d. Isthere evidence of headcutting that could lead to stream piracy? [X] Yes [] No
e. |sthere geomorphic evidence of past avulsions during the Holocene epoch? [X Yes [ No
f.  The fan exhibits the following types of flooding (check one):

[ Flooding along stable channels

X Sheetflow

[ Debris flow
X Unstable flow path flooding

Stage 3 Analysis
The boundaries of the 1%-annual-chance floodplain have been determined using (check one):

[J Risk-Based Analysis

[0 FEMA FAN program (if discharge at the apex is different than that given in the effective FIS, then attach MT-2, Form 2 along with a
plot of the flood frequency curve on log-normal probability paper and include the drainage area above the hydrographic apex, and the mean,

standard deviation, and skew coefficient of the curve)
[ Sheetflow Methods
[J Hydraulic Analytical Methods
[XI Geomorphic Data, Post-Flood Hazard Verification, and Historical Information
[0 Composite Methods




B. STRUCTURAL FLOOD CONTROL MEASURES

. . The following structural flood control measures are proposed or built (check one):_ No Structural Measures are Proposed

[ Channelization [] Levee/Floodwall [] Dam [J Sedimentation Basin

2. Do the constructed or proposed structural measures affect flood hazards (including velocity, scour, and sediment deposition) on other areas of
the fan? [JYes [ No

3. Attach completed Form 3 (Riverine Structures Form).
4. Sediment Transport Considerations:
Was sediment transport considered? []Yes [ No If Yes, then fill out Form 3, Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.

Delineation was performed using approximate geomorphic methods. Sediment yield is reported from other studies.

5. Please attach a copy of the formal Operations and Maintenance Plan.

C. MAPPING REQUIREMENTS

| Attach a certified topographic work map showing the following:
. - The boundaries of the alluvial fan including: toe, topographic and hydrologic apexes, and lateral boundaries
- The delineation of the active and inactive portions of the fan as determined by the Stage 2 analysis

- The revised 1%-annual-chance floodplain boundaries, as determined by the Stage 3 Analysis, that tie into the effective
floodplain boundaries

- The correct alignment of all structural features

- The map scale
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SECTION 2: ADWR/FEMA FORMS

2.1 Study Documentation Abstract for FEMA Submittals

Initial Restudy CLOMR LOMR X Other

Study

Study Documentation Abstract
For FEMA Submittals

2.1
2.1.2

213

2.1.7
2.1.8

2.1.9

2.1.10

Date Study Accepted
Study Prime Contractor
Contact(s)

Address

Phone

Internal Reference Number
Study Sub-Contractor
Contact(s)

Address

Phone

Internal Reference Number
Sub Study Sub-Contractor
Contact(s)

Address

Phone

Internal Reference Number
FEMA Technical Review
Contractor

Contact(s)

Address

Phone

Internal Reference Number
FEMA Regional Reviewer
Phone

State Technical Reviewer
Phone

Local Technical Reviewer

Phone

Reach Description

USGS Quad Sheet(s) with
original photo date & latest
photo revision date

Unique Conditions and
Problems

Coordination of Peak
Discharges (Agency, Date,
Comments)

JE Fuller / Hydrology and Geomorphology, Inc.
Jonathan E. Fuller, P.E., R.G., CFM

8400 S. Kyrene Rd., Suite 201

Tempe, AZ 85284

(480) 752-2124

Entellus Wittmann ADMP

None

Michael Baker, Jr.
Mounir Boudjemaa
3600 Eisenhower Ave.
Suite 600

Alexandria, VA 22304
703-960-8800

Michael Baker, Jr. Engineering
(703) 960-8800
None

Flood Control District of Maricopa County (FCDMC)
Kathryn Gross, CFM

(602) 506-1501

Hieroglyphic Mountain Alluvial Fan #3

Hieroglyphic Mountains SW, Arizona, 1982

Alluvial Fan Flooding

FCDMC — Wittmann ADMSU (2005)
Existing Conditions HEC-1 Model Results
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2.2 FEMA Forms




U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY ke e
OVERVIEW & CONCURRENCE FORM Expires: August 31, 2007

PAPERWORK BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 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.

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).

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

B. OVERVIEW

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

Community No. Community Name State Map No. Panel No. Effective Date
0705G

040037 Maricopa County, Arizona and Unincorporated Areas AZ 04013C 8;;_88 9/30/2005
1130G

2. Flooding Source: Hieroglyphic Mountain Alluvial Fan #3
3. Project Name/ldentifier: Approximate Zone A Floodplain Delineation Study of Hieroglyphic Mountain Alluvial Fan #3
4.  FEMA zone designations affected: A, X (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

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

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply)

Types of Flooding: X Riverine [ Coastal [ Shallow Flooding (e.g., Zones AO and AH)
X Alluvial fan [ Lakes [] Other (Attach Description)
Structures: [ Channelization [ Levee/Floodwall [1 Bridge/Culvert

[] bam O Fil [J Other, Attach Description




C. REVIEW FEE

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

X No, Attach Explanation: New Delineation by Agency
Map changes based on flood hazard information meant to improve upon that shown on the flood map or within the flood study.
Please see the DHS-FEMA Web site at http://www.fema.cov/fthm/frm fees.shtim 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: Kathryn Gross, CFM, Project Manager Company: Flood Control District of Maricopa County
Mailing Address: Daytime Telephone No.: Fax No.:
2801 West Durango Street (602) 506 1501 602-506-4601

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

Signature of Requester (required): Date:

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

ommunity Official's Name and Title: Timothy S. Phillips, P.E., Chief Engineer & General Manager Telephone No.:
602-506-1501

Community Name: Maricopa County, AZ Community Official's Signature (required): Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify elevation
information. All documents submitted in support of this request are correct to the best of my knowledge. 1 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: Jonathan Fuller, PE License No.: 26846 Expiration Date:
March 31, 2008

Company Name: JE Fuller/Hydrology & Telephone No.: 480-752-2124 Fax No.:
Geomorphology, Inc. 480-839-2193

Signature: Date:
W1 ‘. g

ENSURE THE FORMS THAT ARE APPROPRIATE TO YOUR REVISION REQUEST ARE INCLUDED IN YOUR SUBMITTAL.

Form Name and (Number) Required if ...

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

[J 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
[J Coastal Structures Form (Form 5) Addition/revision of coastal structure
X Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans




U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016
Expires: August 31, 2007
RIVERINE HYDROLOGY & HYDRAULICS FORM Lk

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3.25 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.

Flooding Source: Hieroglyphic Mountain Alluvial Fan #3

Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

X Not revised (skip to section 2) [ No existing analysis [ Improved data

[J Alternative methodology [ Proposed Conditions (CLOMR) [] Changed physical condition of watershed
2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sqg. Mi.) FIS (cfs) Revised (cfs)

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

[ Statistical Analysis of Gage Records [ Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]

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

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

The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by DHS-FEMA. This document can be found at:

http://www.tema.gov/thm/en_modl.shtm.
4. Review/Approval of Analysis

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

Was sediment transport considered? [] Yes [J No  If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation
for why sediment transport was not considered.
B. HYDRAULICS
1. Reach to be Revised
Description Cross Section  Water-Surface Elevations (ft.)
Effective  Proposed/Revised

Downstream Limit ~ See attached annotated FIRMs

Upstream Limit See attached annotated FIRMs
2. Hydraulic Method Used

Hvdraulic /\n‘illvms I-Il-?('—RA;‘ [HEC-2 HEC-RAS - (Attach description)]




B. HYDRAULICS (CONTINUED)

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

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

4. Models Submitted [] Diskette Submitted Natural Run Floodway Run Datum
Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name:
Corrected Effective Model* File Name: Plan Name: File Name: Plan Name:
Existing or Pre-Project Conditions Model File Name: zonea Plan Name: 100yr File Name: Plan Name: NAVD88
Revised or Post-Project Conditions Model  File Name: Plan Name: File Name: Plan Name:
Other - (attach description) File Name: Plan Name: File Name: Plan Name:

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

The document "Numerical Models Accepted by FEMA for NFIP Usage” lists the models accepted by DHS-FEMA. This document can be found at:
hitp://www.fema.gov/fhm/en modl.shtm.

C. MAPPING REQUIREMENTS

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

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

[ Annotated FIRM and/or FBFM Included [X Digital Mapping (GIS/CADD) Data Submitted (Recommended)

D. COMMON REGULATORY REQUIREMENTS*

A AT
l.  For CLOMR requests, do Base Flood Elevations (BFEs) increase? [ Yes [J No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
e The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
e The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? [ Yes X No
If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or proposed structures,
meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the NFIP regulations set forth at 44 CFR
60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information

3. For LOMR/CLOMR requests, is the regulatory floodway being revised? [ Yes K No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR/CLOMR requests, does this request have the potential to impact an endangered species? [ ves K No
I Yes, please submit documentation from the community to show that they have complied with Sections 9 and 10 of the Endangered Species Act (ESA).
Section 9 of the ESA prohibits anyone from ““taking” or harming an endangered species. If an action might harm an endangered species, a permit is required
from U.S. Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the 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.

5. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? [ Yes & No

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

e Notinclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65.




| U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016
Expires: A st 31, 2007
ALLUVIAL FAN FLOODING FORM il

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 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.

Flooding Source: Hieroglyphic Mountain Alluvial Fan #3
Note: Fill out one form for each flooding source studied

A. THREE-STAGE ANALYSIS (Based on FEMA Guidelines dated February 23, 2000)

1. Stage 1 Analysis

a. The landform is composed of (check one) [X] alluvial [] debris flow deposits.

b. Source of data used to determine composition, morphology, and location of the landform:
NRCS Soils Maps, AZ Geological Survey Geologic Maps, USGS Topographic Maps, Aerial Photos, Field Observation

c. Is there an NRCS soils survey and soil survey map available? [X Yes [] No
If Yes, please include a copy of the map and any pertinent sections of the soil survey

2. Stage 2 Analysis

a.  The alluvial fan exhibits [] active [] inactive [X] a combination of active and inactive alluvial fan flooding.
b.  Approximate age of inactive fan surfaces (thousands of years): > 10,000 yrs.

c. Is there an opportunity for avulsions that could lead channels or sheetfloods across the older fan surfaces?
[OJYes X No

d. Is there evidence of headcutting that could lead to stream piracy? [X] Yes [] No
e. s there geomorphic evidence of past avulsions during the Holocene epoch? [X] Yes [ No
f.  The fan exhibits the following types of flooding (check one):

Xl Flooding along stable channels
X Sheetflow

[ Debris flow

X Unstable flow path flooding

3. Stage 3 Analysis
The boundaries of the 1%-annual-chance floodplain have been determined using (check one):

[J Risk-Based Analysis
[J FEMA FAN program (if discharge at the apex is different than that given in the effective FIS, then attach MT-2, Form 2 along with a

plot of the flood frequency curve on log-normal probability paper and include the drainage area above the hydrographic apex, and the mean,
standard deviation, and skew coefficient of the curve)

[ Sheetflow Methods

[ Hydraulic Analytical Methods

X Geomorphic Data, Post-Flood Hazard Verification, and Historical Information

[ Composite Methods




B. STRUCTURAL FLOOD CONTROL MEASURES

r
. !, The following structural flood control measures are proposed or built (check one): No Structural Measures are Proposed

[0 Channelization [ Levee/Floodwall [] Dam [] Sedimentation Basin

2. Do the constructed or proposed structural measures affect flood hazards (including velocity, scour, and sediment deposition) on other areas of
the fan? [ Yes [J]No

3. Attach completed Form 3 (Riverine Structures Form).
4.  Sediment Transport Considerations:
Was sediment transport considered? [] Yes [ No If Yes, then fill out Form 3, Section F (Sediment Transport).

If No, then attach your explanation for why sediment transport was not considered.

Delineation was performed using approximate geomorphic methods. Sediment yield is reported from other studies.

5. Please attach a copy of the formal Operations and Maintenance Plan.

C. MAPPING REQUIREMENTS

Attach a certified topographic work map showing the following:
' - The boundaries of the alluvial fan including: toe, topographic and hydrologic apexes, and lateral boundaries
- The delineation of the active and inactive portions of the fan as determined by the Stage 2 analysis

- The revised 1%-annual-chance floodplain boundaries, as determined by the Stage 3 Analysis, that tie into the effective
floodplain boundaries

- The correct alignment of all structural features

- The map scale







WITTMANN AREA DRAINAGE MASTER PLAN

SECTION 3: MAPPING AND SURVEY INFORMATION

3.1 Field Survey Information

Ground control survey work associated with the topographic mapping was performed previously
by others under separate contract with the FCDMC, in conjunction with the District’s topographic
mapping program. The survey data for this project is presented in the North American Datum of 1983
(NAD 83), 1992 Central Zone of Arizona State Plane Coordinate System. Elevations are referenced to

the North American Vertical Datum of 1988 (NAVDSS).

%]

2 Mapping

The topographic mapping was prepared by Stewart Geo Technologies in 2002, under FCDMC
contract FCD 01-21. The topographic mapping was prepared by photogrammetric methods to two
separate national map accuracy standards of 1-inch equals 100 feet with a 2-foot contour interval and 1-
inch equals 200 feet with a 4-foot contour interval. The aerial photography flight dates were April 18,

2002 for the 2-foot mapping and April 22, 2002 for the 4-foot mapping.

- JE FULLER Approximate FDS, Hieroglyphic Mountain Alluvial Fan #3 p.3-1
N DROIOAY @ GEOMORPHOIOAT, IC Wittmann ADMP







WITTMANN AREA DRAINAGE MASTER PLAN

SECTION 4: HYDROLOGY

4.1 Method Description

All hydrologic data used in this floodplain delineation study were obtained from the Wittmann ADMP
Update Technical Data Notebook ADMSU Hydrology, Volume HY-1 of 3 Addendum prepared by
Entellus Inc. (2005). No new hydrologic modeling was performed. The methods employed by Entellus
are described in the Drainage Design Manual for Maricopa County, Volume I, Hydrology (1995) which
uses the U.S. Army Corps of Engineers HEC-1 model (version 4.1) to compute runoff hydrographs and
peak discharges. Rainfall losses were calculated by use of the Green and Ampt infiltration equation with
an allowance for surface retention loss within HEC-1. The Clark Unit Hydrograph was used to generate
unit hydrographs. Channel routing was performed using the normal depth methods. Peak discharges
were estimated at various concentration points for the 100-year return period for the 6- and 24-hour
durations. The larger estimate is recommended for use in the floodplain delineation. The watershed

boundaries are shown in Figure 1.2.

4.2 Parameter Estimation

The Entellus Hydrology Data Notebook which includes descriptions of all modeling parameters,
methodologies, assumptions and results, as well as HEC-1 input and output files is provided on the DVD.
The Wittmann ADMSU HEC-1 modeling was approved by the District and was provided by the District

for use in this study.
4.3 Problems Encountered During the Study

4.3.1 Special problems and solutions

No special problems with the hydrologic modeling were encountered.

4.3.2  Modeling warning and error messages
No warnings or error messages that relate to the Hieroglyphic Mountain Alluvial Fan #3

watershed occur in the HEC-1 models.

4.4 Calibration

No calibration of the models was performed as part of this study. However, the results were
compared to previous studies and regional regression equations and found to be reasonable. In addition,
the methods used in this study have been designed for application to the area and have been found to

produce reasonable results in hundreds of studies throughout Maricopa County.

RT3 JE FULLER Approximate FDS, Hieroglyphic Mountain Alluvial Fan #3 p.4-1
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. 4.5  Final Results

4.5.1 Hydrologic analysis results
Table 4.2 shows the peak discharges and total runoff volumes results. The 24-hour storm

produces higher peak discharges the concentration point at the fan apex.

Table 4.1
HEC-1 Hydrologic Modeling Results from the Wittmann ADMSU (Entellus, 2005)
Concentration 100-Year 24-Hour 100-Year 6-Hour Drainage Area
Point (cfs) (cfs) (sq. mi.)
CPI681 9,687 9,152 18.72

4.5.2  Verification of results
HEC-1 model result verification is discussed in the Wittmann ADMSU Hydrology Data
Notebook provided on DVD with this report.

4.5.3  Comparison with Previous Studies
HEC-1 model result comparisons are discussed in the Wittmann ADMSU Hydrology

. Data Notebook provided on DVD with this report.

4.6 References

I. FCDMC, 2003, Drainage Design Manual for Maricopa County — Hydrology.

2. Entellus, 2005, Wittmann ADMP Update Technical Data Notebook ADMSU Hydrology, Volume

HY-1 of 3 Addendum. Report prepared for the Flood Control District of Maricopa County.
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SECTION 5: HYDRAULIC ANALYSIS

5.1 Method Description

The 100-year floodplain was delineated using approximate methods upstream of the hydrographic
apex on the Hieroglyphic Mountain Alluvial Fan #3. The U.S. Army Corp of Engineers HEC-RAS v. 3.1.3'
was used to perform hydraulic rating calculations to estimate the depth and width of inundation from the 100-
year flood. The resultant width was applied to the stream reach at each cross section. Cross section locations
along the study reaches were selected depending on the variability of the channel geometry. On average, the
cross section spacing is approximately 1,000 feet. Cross section data were collected from the base map using
various software tools available in AutoCAD Land Development Desktop 2005. The base map used included
that described in Section 5.2 (below). An emphasis was placed on interpretation of surficial geology observed
from the aerial base mapping and during field visits to augment the floodplain delineation. In some cases,
adjustments to the computed floodplain widths were made based on aerial photograph interpretation and
application of geomorphic principles. Appendix E includes the HEC-RAS cross sections, summary tables and

detailed input/output files.

5.2 Work Study Maps

The Zone A delineation for the Hieroglyphic Mountain Alluvial Fan #3 is shown on 17=400°, 2- or 4-
foot contour interval base mapping with orthographic aerial photography. The work study maps and index
sheet are presented in Exhibit Maps C of this Technical Data Notebook (TDN) on 24”x36” sheets. Reduced-
scale copies of the work study maps are included on Figure 5.1.

The work study maps include cross-section locations, floodplain boundaries, zone designations, road
names, state-plane coordinate grid, section lines, corporate boundaries and stream names/numbers. The flood
zone delineated using approximate method hydraulic modeling of the reach upstream of the alluvial fan apex

is shown as a Zone A administrative floodway on the work maps and annotated FIRM panels.
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