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NATIONAL FLOOD INSURANCE PROGRAM
FEMA NATIONAL SERVICE PROVIDER

February 3, 2009

Mr. Frank Brown, P.E., CFM IN REPLY REFER TO:
David Evans and Associates, Inc. Case No.: 09-09-0271P
2141 East Highland Avenue, Suite 200 Communities: Town of Buckeye and
Phoenix, AZ 85016 Maricopa County, AZ

Community Nos.: 040039 and 040037
316-AD
Dear Mr. Brown:
This is in regard to your request dated November 13, 2008, that the Department of Homeland Security’s
Federal Emergency Management Agency (FEMA) issue a revision to the Flood Insurance Rate Map

(FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is
listed below.

Identifier: . White Tank Fan, Site 38, Approximate
Floodplain Delineation Study

Flooding Source: White Tank Fan, Site 38

FIRM Panel(s) Affected: 04013C1545 H, 1540 H, 2005 H, and 2010 H

The data required to complete our review, which must be submitted within 90 days of the date of this
letter, are listed on the enclosed summary.

If we do not receive the required data within 90 days, we will suspend our processing of your request.
Any data submitted after 90 days will be treated as an original submittal and will be subject to all
submittal/payment procedures, including the flat review and processing fee for requests of this type
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, which
was published in the Federal Register, is enclosed for your information.

FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite
period of time. Therefore, we are unable to grant extensions for the submission of required data/fee for
revision requests. If a requester is informed by letter that additional data are required to complete our
review of a request, the data/fee must be submitted within 90 days of the date of the letter. Any fees
already paid will be forfeited for any request for which the requested data are not received within 90 days.

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program,

please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you
have specific questions concerning your request, please contact your case reviewer,

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX:703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program




NATIONAL FLOOD INSURANCE PROGRAM

FEMA NATIONAL SERVICE PROVIDER

Summary of Additional Data Required to Support a
Letter of Map Revision

Case No.: 09-09-0271P Requester: Mr. Frank Brown, P.E., CFM

Communities: Town of Buckeye and Community Nos.: 040039 and 040037
Maricopa County, AZ

The issues listed below must be addressed before we can continue the review of your request.

1. Based on the submitted supporting documents, it is determined that some areas of shaded Zone X,
located north of West Camelback Road and west of Sun Valley Parkway, and north of West Indian
School Road, may have a higher flood hazard potential than is reflected by the shaded Zone X
designation. Please revise the shaded Zone X designation at these locations to Zone A Inactive
Alluvial Fan.

2. Please submit an annotated Flood Insurance Rate Map (FIRM), at the scale of the effective FIRM, that
shows the base (1-percent-annual-chance) floodplain boundary delineations and how they tie into the
boundary delineations shown on the effective FIRM.

Effective October 1, 2007, FEMA revised the fee schedule for reviewing and processing requests for
conditional and final modifications to published flood information and maps. In accordance with this
schedule, the fee for your request is $5,600 and must be submitted before we can continue processing your
request. Payment of this fee must be made in the form of a check or money order, payable in U.S. funds to
the National Flood Insurance Program, or a credit card payment (Visa or MasterCard only). For
identification purposes, the case number referenced above must be included on the check or money order.
We will not perform a detailed technical review of your request until we receive this payment.

Please send the required data directly to us at the address shown at the bottom of this page. For
identification purposes, please include the case number referenced above on all correspondence.

3601 Eisenhower Avenue, Alexandria, VA 22304-6425 PH:1-877-FEMA MAP FX:703.960.9125

The Mapping on Demand Team, under contract with the Federal Emergency Management Agency, is the
National Service Provider for the National Flood Insurance Program




Flood Control District

of Maricopa County

INTEROFFICE MEMORANDUM

Date: July 18, 2007
To: Timothy S. Phillips, P.E., Chief Engineer and General Manager
From: Kathryn Gross, CFM, Planning and Project Management Division

Subject:  White Tank Alluvial Fan 38 Floodplain Delineation, performed by David Evans and
Associates

The floodplain study for the upper portion of White Tank Fan 38 1s ready for use as the best
available technical information. The study will be sent to FEMA shortly once the District and Town
of Buckeye sign the FEMA forms.

The background on the study includes the following:

The study was petformed by David Evans and Associates (DEA) and was not under a
District contract. DEA and the developer they are contracted with are stakeholders in
the Buckeye/Sun Valley Area Drainage Master Study and Area Drainage Master Plan.
‘ The developers in the area were required to delineate the alluvial fan flood hazards
impacting their properties when they chose not to wait for the District to perform the
delineations as part of the Sun Valley Area Drainage Master Plan. This submittal
represents the upstream portion of White Tank Fan 38. The study includes
approximately 3 square miles of Zone A Alluvial Fan Floodplains and Alluvial Fan
Administrative Floodways. The delineation was performed using geomorphic methods.
The District contracted with JEFuller Hydrology and Geomorphology to perform the

reviews through an on-call contract.

Please concur and authorize below the use of this new study.

4’{ s M. Thsmeo  7iafeq by, o SQ—" %\\%\G‘\
<
4 Timothy S. Phillips, P.E. Date:
Principal Engineer, Regulatory Division Date: Chief Engineer and General Manager
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Floodplain Dehr{gétlon Review Coordinator Date: SVADMP/On-call Review Project Manager Date:
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Flood Delineation BranchM@nager Date Planning Branch Manager Date:
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41, Regulatory Division Manager PPM Division Manager Date:
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Assistant Project Manager N/A Date:
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File Copies: 1. N/A 3/ 7
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Section 1: INTRODUCTION

1.1 Purpose of study

The purpose of this floodplain delineation study is to identify and delineate the approximate 100-
year floodplain for the White Tank alluvial fan whose apex is identified as Site 38 in Hjalmarson
and Kemna (1992) in Section 10 of T2N, R4W in Maricopa County, Arizona using approximate
methods. The name, Site 38 or Fan 38, will be used frequently in this report to refer to the
alluvial fan which is the subject of this study to distinguish it from other alluvial fans present on
the western piedmont of the White Tank Mountains located west of the Phoenix metropolitan
area. This study incorporates the methods of assessing piedmont flood hazards as outlined in
Piedmont Hazard Assessment Manual for Maricopa County (PFHAM) (Hjalmarson, 2003) and
Guidelines and Specifications for Flood Hazard Mapping Pariners Appendix G (FEMA 2002).
A geomorphic approach will be the predominant method of analysis for the approximate flood
hazards delineation for this study.

The information presented in this study will be used to update existing Federal Emergency
Management Agency (FEMA) Flood Insurance Rate Maps (FIRMs). The information will also
be used by local and regional planners and floodplain administrators to further promote sound
land use practices and development on the floodplain.

1.2 Authority for study

David Evans and Associates, Inc. (DEA) performed this study under contract with a consortium
of developers to aid the Flood Control District of Maricopa County (FCDMC) in their
determination of the flood hazards within the watershed. Fans 7, 8, 12, 37, and 39 were also
studied as part of the overall project and will be submitted separately from this report. Each
study followed similar methodology as was approved by FEMA in 2002 for Fan 36 (Site 36)
under the Approximate Floodplain Delineation Study for White Tank Fan (Site 36) prepared by
Wood Patel & Associates, Inc. in association with JE Fuller Hydrology & Geomorphology.

1.3 Location of study reach

The study area is located in west-central Maricopa County, Arizona; just north of Interstate 10
and east of the Hassayampa River. Refer to Figures 1 and Figure 2 located on the following
pages. The total contributing area down to the hydrographic apex of Fan 38 is 3.5 square miles.
Downstream from this point, the wash system diverges into numerous branches that form a
distributary flow system. The approximate tloodplain delineation extends upstream
approximately 1-1/2 miles from the hydrographic apex and downstream over the piedmont from
the hydrographic apex to the northern boundary of the residential construction area named
Tartesso Unit 2, at the northern boundary of Sections 29 & 30, of Township 2 North, Range 4
West. The floodplain downstream of the Fan 38 Stage 3 delineation will be prepared as part of
the LOMR submittal for Tartesso Unit 2.

White Tank Fan (Site 38) Approximate FDS 1-1
P\S\STAR0000-0131\0600INFO\EP\WR\Report\Fan 38 TDN.doc
David Evans & Associates, Inc.




‘ The climate within the study area is semi-arid desert with an average annual precipitation of less
than 10 inches. Annual rainfall amounts generally increase with increasing elevation within
watersheds near the study area. Precipitation is typically divided into two seasons of comparative
rainfall depths: summer and winter. The summer storms are associated with warm, moist
tropical air masses that enter the state from the Gulf of Mexico producing moderate to intense
afternoon and evening thunderstorms. Winter precipitation originates from the Pacific Ocean
and produces light to moderate precipitation over relatively large areas.

Location Map
Figure 1
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White Tank Fan (Site 38) Approximate FDS 1-2
P\S\STAR0000-0131\0600INFO\EP\WR\Report\I-an 38 TDN.doc
David Evans & Associates, Inc.
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1.4 Methodology

This study incorporates the methods for assessment of piedmont flood hazards as outlined in
PFHAM and the FEMA Guidelines. The FEMA Guidelines are specific to the 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 in the vicinity of the fan
apices. 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” because no base flood elevations are calculated with a
geomorphic approach which relies heavily on qualitative information and interpretation of
historical data and other studies.

In addition, a riverine portion of the system upstream of Fan 38’s hydrographic apex was also
delineated. In this stable reach, approximate normal-depth hydraulic calculations were
performed to identify the flood hazard limits. The approximate normal-depth delineation of this
reach was supplemented by interpretation of geomorphic information from maps, aerial
photographs, and field observations. Again, no base flood elevations were determined in this
reach.

1.4.1 Hydrology

The hydrologic information used in this study, as directed by FCDMC, were the results
from the recently completed Buckeye/Sun Valley Area Drainage Master Study (ADMS)
prepared for FCDMC by PBS & J Engineering (2005). The study resulted in 100-year, 6-
hour and 24-hour HEC-1 models and the highest peak flow rates were used for this TDN.
This is the best technical information available for the piedmont so it was used for this
study.

Copies of the 100-year, 6-hour and 100-year, 24-hour HEC-1 models are included in
Appendix D for reference. The ADMS computed a 100-year peak discharge at the
hydrographic apex for Fan 38 of 1858 cfs for the 6-hour duration. A peak flow of 1839
cfs was determined for the 24-hour event. Traditional geomorphic methods were used to
delineate the floodplains. The only area where hydraulics was used was above the
hydrographic apex of Fan 38, at the beginning of the Zone A. Hydraulics were used in
this area to show containment of the full fan flow (1858 cfs).

1.4.2 Hydraulics

Hydraulic calculations for the riverine reach of this study upstream of the hydrographic
apex were limited primarily to individual cross sections using a Manning’s calculation.
The hydraulic analyses for the approximate floodplain delineations above the
hydrographic apex are presented in Section 5 of the TDN. The cross sections and normal-
depth calculations are presented in Appendix E. The flood hazards in the remainder of
the study area were evaluated using a geomorphic approach as described in Section 6B.
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‘ 1.4.3 Geomorphic Analysis

The flood hazard assessment for this study was accomplished through geomorphic
methods used to identify the type and extent of the flood hazard within the study area.
The procedures applied follow the three stage approach outlined in the PFHAM and the
FEMA Guidelines. Section 6B discusses the geomorphic approach, a description of the
methods, and results of the analyses. Section 6B has been added to the standard TDN
format to accommodate the alternate methodology. The approach relies on previous
surficial geologic mapping (Field and Pearthree, 1991), Geologic Mapping of Flood
Hazards (Field and Pearthree, 1992), NRCS soil mapping, aerial photograph
interpretation, field observations, and professional judgment.

1.5 Study Results

This study resulted in the new delineation of 2.9 square miles of approximate floodplain in the
study area. The inundation areas for the newly delineated floodplains are shown on the maps in -
Section 6B and 7 and the Exhibits at the end of this notebook. The floodplain mapping also
includes administrative floodways defined by FCDMC for the local management of flood

hazards on the alluvial fan.
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Section 2: ADWR/FEMA Forms and Local Government/ ADWR Abstracts

2.1 Study Documentation Abstract for FEMA Submittals

Study Documentation Abstract Initial X Restudy CLOMR LOMR X Other
For FEMA Submittals Study
Section 2.1: Study Documentation Abstract for FEMA Submittals
2.1.1 Date Study Accepted
2.1.2 Study Prime Contractor David Evans & Associates, Inc.
Contact(s) Michael Weinberg, P.E.
Address 2140 E. Highland Avenue, Suite 200
Phoenix, AZ 85016
Phone (602) 678-5151
Internal Reference Number STARO0000-0131
2.13 FEMA Technical Review
Contractor Michael Baker, Jr.
Contact(s) ‘Mounir Boudjemaa
Address 3600 Eisenhower Ave.
Suite 600
Alexandria, VA 22304
Phone 703-317-6224
internal Reference Number
2.14 FEMA Regional Reviewer Michael Baker, Jr. Engineering
Phone (703) 960-8800
2.5 State Technical Reviewer Arizona Department of Water Resources
Phone (602) 417-2400
2.1.6 Local Technical Reviewer Flood Control District of Maricopa County (FCDMC)
Phone (602) 506-1501
2.1.7 Reach Description
2.1.8 USGS Quad Sheet(s) with Buckeye, NW 1958, photo revised 1982
original photo date & latest White Tanks Mtn 1957, photo revised 1971
photo revision date
2.1.9 Unique Conditions and Alluvial fan
Problems
2.1.10  Coordination of Peak Buckeye/Sun Valley Area Master Drainage Study obtained

Discharges
(Agency, Date, Comments)

from Flood Control District of Maricopa County
July 2006, CP#K2BR, 100-yr 6-hr HEC-1
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2.2 FEMA Form

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Expires ieopar;'mber 30,

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, Federal Emergency Management Agency, 500 C Street, SW,
Washington DC 20472, Paperwork Reduction Project (3067-0148). 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 FEMA

This request is for a (check one):

[] CLOMR: A letter from 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 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. Corr_]munityName A State Map No. Panel No. | Effective Date
S pulere | Maropa oy e oo oo o | pz | owoiso | mosu | ssows
o packeye | Maroopa Counly cons oo ek, |z | ouorac | tsson | omows
e —uckero | Marcope Couny. Ataona and nooporaed Aose: | sz | oaorac | tsasn | sows

2. Flooding Source: White Tank Fan, Site 38

3. Project Name/ldentifier: White Tank Fan, Site 38, Approximate Floodplain Delineation Study

4. FEMA zone designations affected: X (choices: A, AH, AO, A%-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)
[J Physical Change [J Improved Methodology/Data
[J Regulatory Floodway Revision X] Other (Attach Description)
i Flood Hazard added where no hazard had previously been
mappe

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 X Shallow Flooding (e.g., Zones
AO and AH)
X Alluvial fan [ Lakes [] Other (Attach Description)
White Tank Fan (Site 38) Approximate FDS 2-2
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Structures: [J Channelization [J Levee/Floodwall [] Bridge/Culvert

[] Dam JFin [J Other, Attach Description

C. REVIEW FEE

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

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 FEMA Web site at http://www.fema.gov/mit/tsd/frm_fees.htm 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: Michael Weinberg, P.E. Company: David Evéns & Associates
Mailing Address: 2141 E. Highland Ave, Ste 200 Phoenix Daytime Telephone No.: Fax No.:
AZ 85016 o 602-678-5151 602-678-5155

E-Mail Address: miw@deainc.com

Signature of Requester (required): L\) : Daté:
Q /1/9/07

As the community official responsible for ﬂoodplaiMﬂagement, | 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.

Community Official's Name and Title: Timothy Philips, P.E., Chief Engineer & General Telephone No.: 602.506.1501
Manager

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

Arizona 5

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. | 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: Michael Weinberg, P.E. License No.: 36390 ‘ Expiration Date:
" March 31, 2008

Company Name: David Evans & Telephone No.: 602-678-5151 Fax No.:

Associates, Inc. 602-678-5155

Signature: M L\) 2 | Date: /[/9/07
LW
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Structures: [] Channelization ] Levee/Floodwall [ Bridge/Culvert
[ Dam O Fil [] Other, Attach Description
C. REVIEW FEE
ﬁ Yes Fee amount: §

Has the review fee for the appropriate request category been included?

B No, Attach Explanation
Map changes based on flood hazard information meant to improve upon that shown on the floed map or within the

flood study.
Please see the FEMA Web site at h

Jhwww.fema.gov/mit/tsd/frm fees.htm 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: Michael Weinberg, P.E. Company: David Evans & Associates
Mailing Address: 2141 E. Highland Ave, Ste 200 Phoenix Daytime Telephone No.: Fax No.:
’ AZ 85016 602-678-5151 602-678-5155
E-Mail Address: miw@deainc.com

Signature of Requester (required): L) Date:
’/Q /Y/9/07

As the community official responsible for ﬂoodplaiMnagement, | 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 pemits 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.

i
Telephone No.: 602.506.1501

Community Official's Name and Title: Timothy Philips, P.E., Chief Engineer & General

Manager

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

Arizona . Y b —'D\( ,5\ o2
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. | understand that any false statement may be punishable by fine or imprisonment under Title 18 of the United States

Code, Section 1001.

T T
' Certifier's Name: Michael Weinberg, P.E.  License No.. 36390

Expiration Date:
March 31, 2008

Associates, Inc. 602-678-5155

Signature: M {/\) 2 Date: J //‘i /07
ot

l Company Name: David Evans & Telephone No.: 602-678-5151 Fax No.:
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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-surfacg

[] Riverine Structures Form (Form 3) Channel is modified, addition/revision of bfdg
addition/revision of levee/floodwall, addifig

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

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

X Alluvia! Fan Flooding Form (Form 6) Flood control measures on alluvial fans -

D. SIGNATURE (continued)

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: Michae! Weinberg, P E. Company: David Evans & Associates -
Mailing Address: Daytime Telephone No.: . Fax-No -
2141 E. Highland Ave, Ste 200 Phoenix, AZ 85016 602-678-5151 602-678-5155

E-Mail Address: miw@deainc.com

S!gnature of Requester(requlred) A . s
//U/ U & /lﬁ/ P

As the community official responsnble for floodplain managemenl I'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.

Community Official's Name and Title Teléphone No.:

Jeanine Guy, _ . Town Manaqer ] (623)349-6000

Community Name Fown of Buckeye Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND
SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor registerad 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. | 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® Michael Weinberg. P E License No.: 36390 30013 Expiration Date:
March 31. 2008

Company Name David Evans & Telephone No. 602-678-5151 Fax No.-
Associates, Inc . - 602-678-5155

Date:

Signature w L\J% ///9/07

White Tank Fan (Site 38) Approximate FDS 2-4
P\S\STAR0000-01 3 1\0600INFO\EP\WR\Report\Fan 38 TDN doc

David Evans & Associates, Inc




FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Explres September 30,

2005

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3 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, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148).
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: White Tank Alluvial Fan, Site 38 (Hjalmarson and Kemna, 1992)
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 [J Improved data
[ 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 [X] Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc ]
[] Regional Regression Equations [X] 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 FEMA. This
document can be found at: http://www.fema.gov/mit/tsd/en_modl.htm.

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.

Impacts of Sediment Transport on Hydrology

w

Was sediment transport considered? [] Yes [XI 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
White Tank Fan (Site 38) Approximate FDS 2-5
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2. Hydraulic Method Used: HEC-RAS

Hydraulic Analysis: [HEC-2 , HEC-RAS, Other (Attach description)] See explanation

3. Pre-Submittal Review of Hydraulic Models

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/mit/tsd/frm_soft.htm. 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? [J Yes K No
4. Models Submitted

Duplicate Effective Model* Natural File Name: Floodway File Name:
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

*Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) — for details, refer to the corresponding section of the
h q pp p P g2
instructions.

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

Explanation

Items 2, 3 & 4 — No water surface elevations or profiles were computed for this study. Only
inundation limits i.e. Zone A, are shown.

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.).

¢ A
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.
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D. COMMON REGULATORY REQUIREMENTS

1. 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 BFEs established and would result in increases above 1.00 foot.

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

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

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

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

4. 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. ‘
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148

ALLUVIAL FAN FLOODING FORM Expires Sze:;;mber 30,

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, Federal Emergency Management Agency, 500 C
Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). 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: White Tank Fan 38
Note: Fill out one form for each flooding source studied

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

i 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: AZGS surficial
geology mapping, Soil Survey of Aguila-Carefree

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 Pertinent excerpts located in
Section G.6

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. Isthere an opportunity for avulsions that could lead channels or sheet floods across the older fan surfaces?
[JYes X No

d. Is there evidence of head cutting that could lead to stream piracy? OYes X 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):

X Flooding along stable channels
X Sheet flow

[J] 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
| 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)

[] Sheet flow Methods

[J Hydraulic Analytical Methods

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

E] Composite Methods
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B. STRUCTURAL FLOOD CONTROL MEASURES

1. The following structural flood control measures are proposed or built (check one):
[J 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 ofthefan? []Yes []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.

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 3: SURVEY AND MAPPING INFORMATION

3.1 Field Survey Information

Ground control survey work associated with the topographic mapping was performed by RBF
Consulting of Phoenix, Arizona under a contract with the FCDMC. 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 (NAVDS88). No additional survey was required for this study.

3.2 Mapping

The topographic mapping and aerial photography was provided by Landata Airborne Systems of
Irvine California, under a contract with the FCDMC in 2000/2001. The flight dates for the
mapping were 12/16/00, 12/17/00, and 12/27/00. The topographic mapping was prepared by
photogrammetric methods to national map accuracy standards for 1-inch equals 500 feet with a
10-foot contour interval.
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Section 4: HYDROLOGIC ANALYSIS
4.1 Method Description

There is no stream flow gage information in the vicinity of Fan 38; therefore, synthetic rainfall-
runoff estimates were used to estimate the 100-year discharge. The hydrologic information used
in this study was derived from the FCDMC’s Buckeye/Sun Valley ADMS, as directed by the
FCDMC, and Fan 38 was found to have a concentrated peak flow of 1858 cfs. Copies of the
100-year, 6 and 24 hour models for both the Sub-basins E-K and L-R models along with their
associated sub-basin boundary maps can be found in Appendix D for reference. Previous
hydrologic studies for the overall watershed resulted in similar peak flow rates. The hydrologic
data applied in this study was used only in the riverine delineations upstream of the hydrographic
apex to substantiate that the entire total apex flow could reasonably be conveyed within the flood
hazard boundary (Zone A) as determined using geomorphic means.

Figure 10 on the following pages contains the Buckeye/Sun Valley ADMS resulting Q’s and sub-
basin boundaries as compared to the discharges used in the Stage 3 analysis. Exhibit 8, located
in the back pocket, represents a larger scale version of the same drawing.
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Section 5: HYDRAULIC ANALYSIS
5.1 Method Description

This study used approximate hydraulic methods to determine the flood hazard zone delineation
only in the area directly above the hydrographic apex. Geomorphology was the method that was
used to determine the flood hazard zones for all areas downstream of the hydrographic apex.

Flow rates were based on the full fan flow of 1858 cfs. Adjustments were made to the Zone A
floodplain based on interpretation of aerial photographs, geomorphology, and field interpretation.
The final floodplain was at least as wide as the computed width using normal depth
computations.

5.2 Work Study Maps

Figure 3, located on the next pages, shows the location of the HEC-RAS cross sections,
topography obtained from the Buckeye/Sun Valley ADMS, thalwegs associated with the Fan 38
apex, as well as the resulting approximate floodplain delineation (from geomorphology). The
HEC-RAS analysis is located in Appendix E. Exhibit 1, located in the back pocket, is a 1’=600’
scale version of Figure 3.

5.3 Parameter Estimation

5.3.1 Roughness coefficients

Manning’s n-values for representative reaches were determined using methods outlined in
FCDMC and Ven T. Chow’s Open Channel Hydraulics, 1959. The basis for evaluation
of the roughness conditions in each reach included examination of reaches in the field and
interpretation of aerial photographs. An overall n value of 0.05 was used for this
approximate study which is generally described as winding, cobbly with low shrubs and
with over banks generally consisting of high density of medium height shrubs or low
density of medium high shrubs with some trees. The n values chosen is consistent with
those used in the Fan 36 Approximate Study which used 0.04 to 0.055 in similar terrain.

5.3.2 Expansions and contraction coefficients

No step backwater modeling was performed for this study; therefore, expansions and
contraction coefficients were not considered.
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5.4 Cross Section Description

Representative cross sections were taken from 10” contour mapping provided by the FCDMC.
The locations are depicted on Figure 3 and Exhibit 1.

5.5 Modeling Considerations

Modeling was limited to normal depth computations of flow at individual cross sections. A
capacity check was performed at each cross to establish a reasonable capacity to compare to the
geomorphic results. The capacity check was used to validate our determination that there was
geologic evidence as well as current physical/topographic evidence that the entire fan flow could
reasonably be contained in the Zone A area.

The computer program HEC-RAS Version 3.1.3 was used to facilitate the capacity calculations
using normal depth computations. The resulting output is included in Appendix E. The flow
rates from the Buckeye/Sun Valley ADMS, as previously discussed in Section 4.1, were used for
the hydraulic modeling. Similarly, the topography generated as part of the ADMS was used to
derive the geometry data for each cross section.

5.6 Floodway Modeling

No floodway was modeled as part of this approximate study using conventional hydraulic
floodway analyses. Administrative floodways were delineated as part of the Stage 3 analysis of
the 100-year floodplain downstream of the hydrographic apex. The identification and
designation of the various alluvial fan administrative floodways are described in Section 6B.

5.7 Special Problems Encountered During the Study

No special problems were encountered in the approximate hydraulic analyses.

5.8 Calibration

No hydraulic calibration was performed due to the lack of data from which to calibrate.

5.9 Final Results

5.9.1 Hydraulic analysis results

The approximate method for delineation of the 100-year floodplain upstream of the
hydrographic apex resulted in approximately 1.65 (thalweg) miles of new riverine
floodplain using traditional hydraulic methods. Geomorphic methods were relied on
through the active portions downstream of the apex. Section 6B discusses in more detail
the approximately six (thalweg) miles of additional floodplain determined downstream of
the apex. The entire approximate floodplain, both upstream and downstream of the apex,
is depicted in Figure 3 and Exhibit 1.
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The geomorphic modeling approach selected conservatively assumes minimal impact on
alluvial fan flooding.

. Floodplain delineations are currently underway for fans 37 and 39 which are adjacent to
Fan 38. Their associated approximate floodplain boundaries will tie into the Fan 38
floodplain boundaries where appropriate.

5.9.2 Verification of results

The results of the hydraulic analyses upstream of the fan apex are considered reasonable
based on engineering judgment, field observations, and results of previous modeling on
similar watercourses. The limits of the floodplain downstream of the apex were
evaluated from a geomorphic perspective and the surfaces shown within the floodplain lie
within areas whose geomorphology suggests that they have been and will continue to be
prone to flooding. This is true of both the approximate hydraulic method used above the
hydrographic apex, presented in Section 5, as well as the geomorphic assessment used
below the hydrographic apex described in Section 6B.

White Tank Fan (Site 38) Approximate DS 5-4
P\S\STAR0000-0131\0600INFO\EP\WR\Report\Fan 38 TDN.doc
David Evans & Associates, Inc.







Section 6: SPECIAL STUDIES

6A: EROSION/SEDIMENT TRANSPORT

Neither erosion nor sediment transport analyses were part of this study. However Ayres
Associates prepare a sediment transport study as part of the Buckeye/Sun Valley Area Drainage
Master Study. A copy is included in Appendix F. The objective of the study was to evaluate the
100-year storm event sediment yield for each of the three Buckeye Flood Retarding Structures
located immediately upstream of Interstate 10 and compare the results with the original sediment
yield analysis performed for the design of the structures. One of the deliverables for the study
was sediment load using concentration by volume and depths of deposition by sub-basin (Tables
2.24,2.25,3.1, and 3.2). Sub-basins K1 and K2 contribute the flow to Fan 38; however, these
sub-basins were not specifically studied as part of the sediment report. Therefore, no sediment
information is available through that report pertaining to Fan 38.

6B: GEOMORPHOLOGY

6B.1 Introduction

This section of the Technical Data Notebook describes the geomorphic methods used to
delineate the flood hazards on the Site 38 piedmont. Section 6B is organized to generally
follow the outline of the Piedmont Flood Hazard Assessment Manual format and the
FEMA Guidelines for Determining Flood Hazards on Alluvial Fan. Since parts of the
geomorphic assessment required consideration of the hydrologic and hydraulic
characteristics of the piedmont, some of the information presented in Sections 4 and 5
may be reiterated in this section. Both the PFHAM and the FEMA 2002 Guidelines
describe a three stage delineation process. The FEMA Guidelines are intended only for
alluvial fans, whereas the PFHAM is applicable to a wider range of piedmont surfaces.

The three stage delineation approach includes the following steps:

» Stage 1: Recognize and characterize alluvial fan landforms
» Stage 2: Define active and inactive areas of erosion and deposition
» Stage 3: Define the 100-year floodplain

The Stage 1 (Geomorphic Evaluation) and Stage 2 (Landform Stability Assessment)
delineations were prepared by Ayres Associates under contract with the FCDMC. The
Final Report is located in Appendix G, specifically G.3, for reference. The detailed
discussion of the Stage 3 approach is located in Section 6B.7.

Downstream of the hydrographic apex, geomorphic methods were used to delineate the
flood hazard zones, whereas upstream of the hydrographic apex, geomorphic methods
were used to compliment and refine conventional approximate normal-depth hydraulic
methods, as described in Section 5 of this TDN.
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6B.2 Previous Reports by Others

6B.2.1

6B.2.2

Technical Reports

Flood Hazards of Distributary-flow Areas in Southwestern Arizona. U.S.
Geological Survey Water Resources Investigations Report 91-4171 (1991)
prepared by Hjalmarson and Kemma

Surficial Geology around the White Tank Mountains, Central Arizona,
AZGS Open File Report 91-8 (1991), prepared by Field & Pearthree. The
entire text of the study along with relevant exhibits in the Fan 38 area can
be found in Appendix G, specifically under G.1.

Geologic Mapping of Flood Hazards in Arizona: An Example from the
White Tank Mountain, Maricopa County. AZGS Open File Report 91-10
(1992), prepared by Field & Pearthree. A copy of the report and the
applicable exhibits can be found in Appendix G, specifically under G.2.
White Tank Fan (Site 36) Approximate Floodplain Delineation Study
(2001) prepared by Wood Patel in association with JEFuller Hydrology
and Geomorphology. A copy of the revised floodplain and associated
flood zones for Site 36 is included in Appendix A for reference. Due to
the shear size of the report, a copy is not provided as reference. However,
the Site 36 approximate delineation was submitted to and approved by
FEMA; therefore, a copy resides with both FEMA and with FCDMC who
manages the Town of Buckeye’s floodplains. '
White Tanks Wash Flood Insurance Study, FCD No. 90-64 prepared by
Alpha Engineering Group, Inc.

Buckeye/Sun Valley Area Drainage Master Study Technical Data
Notebook, Volume VI: Sediment Transport Studies, Final July 2005
prepared by PBSJ '

Buckeye/Sun Valley ADMS

The FCDMC recently completed an area drainage master study (ADMS) for the
Buckeye/Sun Valley area. One of the deliverables for the study was the Final
Report, Geomorphic Evaluation and Landform Stability Assessment Buckeye/Sun
Valley Areas Drainage Master Study prepared by Ayres Associates (May 2005).
Included in the report are the results of the Stage 1 analysis and mapping that
covers the watershed in which Fan 38 is included. Pertinent excerpts of this
report are included for reference in Appendix G, specifically G.3. Also included
in the report are the results of the Stage 2 analysis and mapping.
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6B.2.3 Developer Reports

Several master planned community developments are underway west of the White
Tank Mountains. To facilitate the delineation of existing flood hazards, Stardust
Tartesso W12, Pulte Homes, Lennar Homes, Communities Southwest, and
Scottsdale Development Incorporated hired three engineering firms to perform the
Stage 3 analysis for fans 37, 38, 39, 7, 8, and 12. Fan 37 is being prepared by Coe
& Van Loo Consultants, Inc.; Fan 39 by CMX Group, Inc.; Fan 38, under this
cover, by David Evans and A55001ates and fans 7, 8, and 12 by David Evans and
Associates under a separate report. -

6B.3 Data Sources

6B.3.1 NRCS Soils Map

Soils maps developed by the US Department of Agriculture’s Soil Conservation
Service provided additional information in the determination of approximate
floodplain hazards. The soils report utilized for this study was Soil Survey of
Aguila-Carefree Area, Parts of Maricopa and Pinal Counties, Arzzona (Camp
1986).

6B.3.2 . AZGS Geologic Maps

Surficial geology maps have been prepared in and around the study area.
Establishing an approximate time period for the cessation of major depositions is
an indicator of future flooding potential. Pertinent excerpts of the Field and
Pearthree Open File Report 91-8 are included for reference in Appendix G.

6B.3.3 AZGS Flood Hazard Maps

As a result of the Field and Pearthree Open File Report 91-8, the Open File Report
91-10 was prepared which included flood hazard maps. Pertinent excerpts of the
Open File Report 91-10 are located in Appendix G, specifically G.2.

6B.3.4  Aerial Photography

Color, digital, orthophotography was provided by the FCDMC and used
extensively in the delineation of the flood hazards. Although topographic maps
were utilized to fine-tune the floodplain, aerial photography was used in a similar
fashion as surficial geology and soils maps to determine the flood hazard zones.
Vegetation, as seen on aerial photography as well as ground photos, is a good
indicator or degree of flooding experienced over the last fifty or so years.
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6B.3.5 Topographic Mapping

Topographic mapping was also provided by the FCDMC. The mapping was used
in the Manning’s analyses to establish approximate conveyance capacities
downstream of the fan. Exhibit 1 located in the back pocket, shows topography
along with cross section locations as well as the flood hazard boundaries. It
should be noted that flood hazard boundaries were determined primarily from
geomorphologic mapping and refined using topographic mapping.

6B.4 Method Description

The White Tank Fan, Site 38, Approximate Floodplain Delineation Study area is located
on the western slope of the White Tank Mountains in western Maricopa County, Arizona.
The watershed contributing to the hydrographic apex encompasses approximately 3.5
square miles. The piedmont surface downstream of the hydrographic apex encompasses
an area of approximately 5.3 square miles. A geomorphic approach was chosen as the
primary method for evaluating the flood hazards downstream of the apex, while
traditional methods were employed in the stable areas upstream of the apex.

This portion of the TDN describes the methods used to identify the type and extent of the
flood hazard within the study area. This follows the procedures as outlined in the
PFHAM and the FEMA Guidelines. The PFHAM describes a procedure that follows a 3
stage process: Stage 1 identifies and characterizes the piedmonts landforms, Stage 2
identifies stable (inactive) and unstable (active) areas on the piedmonts and Stage 3
defines and characterizes the flood hazards. Stages 1 and 2 assessments were prepared
by Ayres Associates as part of the Buckeye/Sun Valley Area Drainage Master Study. The
results or pertinent excerpts of their studies are included in this report to follow the
FEMA Guidelines format. Pertinent excerpts of the Final Report are located in Appendix
G, specifically under G.3 relating to Stage 1 and Stage 2.

The Ayres Report relied heavily on the PFHAM methodology for the Stage 1 and 2
assessments. Stage 1 of the PFHAM alluvial fan methodology is the recognition and
characterization of piedmont landforms. The intent of the Stage 1 assessment is to
distinguish alluvial fan landforms from riverine, sheet flow, ponding, or coastal
landforms. If the landform being evaluated is determined to be an alluvial fan, then the
delineation should proceed using the PFHAM/FEMA procedures. If the landform is not
an alluvial fan, then traditional floodplain delineation procedures should be applied.
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The Stage 1 delineation relied on the following types of information:

Composition: Alluvial fans are landforms constructed from deposits of alluvial
sediments or debris flow materials. These deposits are an accumulation of loose,
unconsolidated to weakly consolidated sediments transported by stream flow or
debris flow processes as exhibited on geologic maps or field reconnaissance.
Morphology: Alluvial fans are landforms that have the shape of a partially or
fully extended fan, exhibiting dendritic, anastomosing, and/or distributary flow
paths as observed on topographic maps or aerial photographs.

Location: Alluvial fans are landforms usually located at topographic breaks
where stream channels become markedly less confined than upstream of the
topographic break.

Boundaries: The distal terminus of an alluvial fan is defined by a stream that
intersects the fan and transports deposits away from the fan, a playa lake, an
alluvial plain, or smoother, gentler slopes on the piedmont plain. The toe can be
identified on topographic maps, aerial photographs, or field reconnaissance. The
lateral boundaries of the fan are the edges of deposited and reworked alluvial
materials. This may be a channel, swale or confining mountainside or another
alluvial fan lateral boundary as is the case in much of the White Tank piedmont.

6B.5 Stage 1: Recognizing and Characterizing Piedmont Landforms

Stage 1 of the PFHAM/FEMA alluvial fan methodology consists of recognizing and
characterizing piedmont landforms. The primary objective of the Stage 1 analysis is to
distinguish alluvial fan landforms from riverine, sheet flow, ponding, or coastal
landforms. If an alluvial fan landform is identified, the location of the topographic and
hydrographic apices must be determined. Refer to The Final Report Geomorphic
Evaluation and Landform Stability Assessment prepared by Ayres Associates for an
elaboration of the four principle landforms.

6B.5.1 Composition

NRCS soils maps and AZGS Surficial Geology and flood hazard mapping were
utilized by Ayres Associates to identify the four landforms. The resulting Stage 1
mapping has been included in Appendix G, G.3 as shown on Sheets 2 and 4 of 5
for Task 2.6.2. The conclusion reached by Ayres Associates was that the entire
Fan 38 area was determined to be either alluvial fan or relict fan.

6B.5.1.1 Soils Data

Figure 4 on the following pages, depicts the NRCS soils classifications
overlain on the USGS topographic quadrangles within the Fan 38
watershed. Also included on the figure are the landform polygons as
determined by the Ayres Associates report. A full size plot of the soils
map, Exhibit 2 at 17=600’, can be found in the back pocket. The three
main categories of landforms distinguished by the NRCS map unit
descriptions are: 1) drainage ways, floodplains, and alluvial fans, 2)
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alluvial fan terraces, and 3) mountains and hill slopes. Within the vicinity
of Fan 38, Ayres Associates determined that alluvial fan and relict fans

. were the predominate landform feature. Generally, soils 4 was found
within the drainage ways, soil 91 in the vicinity of the fan apex, and soils
14, 15, 96, 99, and 102 were found in the fan terraces i.e. relic fan based
on the Ayres Associates’ determination.

A more detailed description of each soil type present in the shadow of the
fan is discussed in Table 6-1 located on the following page. Pertinent
excerpts of the Soil Survey of Aguila-Carefree Area report can be found in
Appendix G.

White Tank Fan (Site 38) Approximate FDS 6-6
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Soil Units and Characteristics

Table 6.1

SCS Soil Map Unit'

Soil composition

Landform location

Relevant characteristics to Piedmont Assessment

Antho-Carrizo-
Maripo complex (4)

35% Antho
30% Carrizo
20% Maripo

-Floodplains and
drainage ways
-Slope is 0% to 3%
-Elevation is 1,100
to 2,100

-Antho soil formed in alluvium derived
dominantly from acid and basic igneous rock,
surface layer brown sandy loam 3” thick, light
brown, slightly calcareous sandy load to 60” or
more, runoff is slow and hazard of water erosion
is moderate.

-Carrizo soil formed in alluvium derived from
acid and basic igneous rock, surface layer is
pinkish gray, calcareous vary gravelly sand and
very gravelly coarse sand to depth of 60 or
more, runoff is slow, hazard of erosion is severe.
-Maripo soil is formed in alluvium derived
dominantly from acid and basic igneous rock,
surface layer is light brown sandy loam about
18 thick, light brown calcareous very gravelly
loamy sand to 60” or more, runoff is slow and
hazard of water erosion is moderate.

Carrizo (14)

-Floodplains and
alluvial fans
-Slope is 0% to 3%
-Elevation is 1,200
to 1,400

-it formed on alluvium derived dominantly from
acid and basic igneous rock, surface is pinkish
gray, calcareous very gravelly sand about 1”
thick, underlying material to depth of 60” or
more is pinkish gray, calcareous very gravelly
sand and very gravelly course sand, runoff is
slow and hazard of water erosion is slight.

Carrizo-Gunsight
complex (15)

50% Carrizo
30% Gunsight

-Fan terraces
-Slope is 1% to 5%
-Elevation 1,200 to
2,200

-Carrizo soil formed in alluvium derived
dominantly from acid and basic igneous rock,
surface layer is light yellowish brown gravelly
sandy loam, subsurface layer is brown gravelly
sandy loam about 4” thick, underlying material to
depth of 60 or more is light brown, brown, and
strong brown very gravelly sand and very
gravelly coarse sand, runoff is slow and hazard
of water erosion is slight.

-Gunsight soil formed in alluvium derived from
acid and basic igneous rock, upper 17 of surface
layer is light brown, calcareous vary gravelly
sandy loam and lower 9” is light brown,
calcareous very gravelly sandy loam, underlying
material to depth of 45 is pinkish white, weakly
cemented or strongly cemented calcareous very
gravelly sandy loam, runoff is slow and hazard of
water erosion is slight.

Momoli-Carrizo
complex (91)

45% Momoli
35% Carrizo

-Fan terraces
-Slope 0% to 3%
-Elevation 1,400 to
2,200

-Momoli soil formed in alluvium derived from
acid and basic igneous rock, surface layer
pinkish gray 17 thick, calcareous very gravelly
sandy load, brown calcareous very gravelly
sandy loam to 60” or more, runoff slow and
hazard of erosion is slight.

-Carrizo soil formed in alluvium derived from
acid and basic igneous rock, surface layer is
pinkish gray 2” thick, upper 9” of underlying
material is light brown, next 60” or more brown,
runoff is slow, hazard of erosion is slight.

White Tank Fan (Site 38) Approximate DS
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Pinaleno-Tres
Hermanos complex
(96)

45% Pinaleno
40% Tres Hermanos

-Fan terraces

- Slope 1% to 10%
-Elevation is 2,000
to 2,500

-Pinaleno soil formed in alluvium derived
dominantly from acid and basic igneous rock,
surface layer is yellowish red very gravelly clay
loam about 17 thick, upper 117 is yellowish red,
calcareous gravelly clay load and very gravelly
clay loam, lower 12” is light brown, calcareous
gravelly loam, runoff is slow and hazard of water
erosion is slight.

-Tres Hermanos soil formed in alluvium derived
dominantly from acid and basic igneous rock,
surface layer is reddish yellow gravelly loam
about 2” thick, upper 4” is reddish yellow,
calcareous clay loam and lower 16” is yellowish
red, calcareous gravelly and very gravelly clay
load, runoff is slow and hazard of water erosion
is slight.

Pinamt — Tremant
complex (99)

45% Pinamt
35% Tremant

- Fan terraces

- Slope 1% to 10%
- Elevation is 1,200
to 2,200

-Pinamt soil formed in alluvium derived from
acid and basic igneous rock, upper 17 surface
layer is brown, calcareous extremely gravelly
sandy load and lower 2” is light brown,
calcareous very gravelly loam, cuts and fills
highly susceptible to erosion.

Rillito (102)

- Fan terraces

- Slope 1% to 8%

- Elevation is 1,100
to 1,800

- Upper layer of soil is pinkish gray, calcareous
gravelly loam about 14” thick, runoff is slow and
hazard of water erosion is slight.

' From Soil Survey, Aguila-Carefree Area, Parts of Maricopa and Pinal Counties, Arizona (Camp, 1986)

6B.5.1.2

Surficial Geology

Surficial geology maps have been prepared in and around the study area.
Establishing an approximate time period for the cessation of major
depositions is an indicator of future flooding potential. Figure 5, on the
following pages, depict the geologic classifications overlain on the USGS
topographic quadrangles within the area of Fan 38. Also included on the
figure are the landform polygons as determined by the Ayres Associates
report. It should be noted that when the images containing the surficial
geology were scanned, the image didn’t match up exactly with the
topography and aerial photo. A full size plot of the surficial geology map,
Exhibit 3 at 17’=600", can be found in the back pocket.

Figure 5 shows the entire piedmont study area is composed of alluvium of
either Pleistocene or Holocene in age on alluvial fans or terraces.
Generally Y1, Y2, M1b, and M2 are present downstream of Fan 38. And
again Ayres Associates determined that alluvial fan and relict fans were
the predominate landform feature within the vicinity of Fan 38. The
various map units shown on the map are explained in greater detail on
Table 6-2 located on the following page. Pertinent excerpts of the Field
and Pearthree Open File Report 91-8 are included for reference in

Appendix G.

White Tank Fan (Site 38) Approximate FDS
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Surficial Geology Map Units

Table 6-2

Map
Unit

Name

Relevant Distinguishing Characteristics

SCS Soils present

Y2

Late
Holocene
alluvial fans,
low terraces,
and active
stream
channels

Age- <3,000 years

Soil composition — fine silts and sands on lower piedmont, very
gravelly sands and silts on middle piedmont

Surface features — undissected, display distributary drainage patterns,
typically smooth but bar and swale topography present on middle
piedmont, desert pavement and desert varnish absent, no soil
development.

Soil great groups — Torrifluvents and Torriorthents

Flooding potential- occasional to frequent.

Antho-Carrizo-
Maripo complex
(4), Carrizo (14) ,
Carrizo-Gunsight
complex (15),
Momoli-Carrizo
complex (91),
Pinamt — Tremant
complex (99)

Y1

Late to early
Holocene

alluvial fans
and terraces

Age- 1,000 to 10,000 years

Soil composition — coarse poorly sorted, angular to sub angular
admixture of silt, sand, and gravel on middle piedmont, fine silts and
sands on lower piedmont,

Surface features — smooth and flat with an incipient dendritic
drainage pattern on lower piedmont surfaces, well preserved bar and
swale topography with very little tributary drainage development on
middle piedmont, poorly developed desert pavement over 50% to
85% of surface, surface cobbles are lightly and incompletely
varnished to brownish black

Soil great groups — Torrifluvents, Torriorthents, and Camborthids
Flooding potential- not subject to flooding at present, however,
because typically there is little topographic relief between active
channels and Y1 surfaces, they could potentially become subject to
flooding through minor shifts in depositional patterns.

Carrizo (14,
Momoli-Carrizo
complex (91),

MI1b

Middle to
late
Pleistocene
alluvial fans

Age — 150,000 to 300,000 years

Soil composition — poorly sorted, angular to sub angular admixture
of silt, sand, and gravel

Surface features — moderately dissected on upper piedmont with 1-6
m of relief above active channels, may be less than 1 m on lower and
middle piedmont, interfluve areas are broad and flat with original
gravel bar and swale topography poorly preserved, moderately to
well developed cobble to pebble desert pavement found over 50% to
75% of surface, surface cobbles are incompletely varnished to black
on top and reddish brown to dull orange on undersides.

Soil great groups —Haplargids and Calciorthids

Flooding potential- most areas are isolated from flooding except in
entrenched channel, but areas of low relief on the middle and lower
piedmont could become susceptible to flooding with relatively minor
shifts in depositional patterns

Carrizo (14)
Carrizo-Gunsight
complex (15),
Pinaleno-Tres
Hermanos complex
(96), Rillito (102)

M2

Middle or
late
Pleistocene
distal
alluvial fans

Age — 10,000 to 300,000 years

Soil composition — moderately old relict alluvial fan and terrace
deposits

Surface features — moderately dissected by active channels which are
incised <1-3 m, broad flat interfluves with moderately to well
preserved original gravel bar and swale topography, poorly to
moderately developed desert pavement, incompletely varnished to
very dark brown with reddish brown to more commonly dull orange
undersides

Soil great groups —Haplargids and Calciorthids

Flooding potential — restricted to entrenched channels except for low
relief areas on lower piedmont.

Carrizo (14)

White Tank Fan (Site 38) Approximate FDS
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‘ As a result of the Field and Pearthree Open File Report 91-8, the Open
File Report 91-10 was prepared which included flood hazard maps. Figure
6, on the following pages, reveals the flood hazard classifications overlaid
on the USGS topographic quadrangles within the area of Fan 38. Also
included on the figure are the landform polygons as determined by the
Ayres Associates report. A full size plot of the geologic mapping flood
hazards, Exhibit 4 at 17’=600, can be found in the back pocket. Pertinent
excerpts of the Open File Report 91-10 are located in Appendix G. The
various map units shown on the map are explained in greater detail on
Table 6-3 located on the following page. Generally H1, H2, L1, L2 and I
are present downstream of Fan 38. H1 and H2 represent the highest flood
hazards; L1 and L2 are relatively low while I is described as
“Intermediate” flood hazard potential.

White Tank Fan (Site 38) Approximate FDS 6-16
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Flood Hazard Zone Map Units

Table 6-3

Map Relevant Distinguishing Characteristics

Unit

H1 | -Flood hazard —Highest, extensive young deposits.

-Distribution — entrenched reaches of major drainages and distributary flow areas

on middle and upper piedmont

-Channel pattern — braided (anastomosing) or distributary. Potential for localized,
high-velocity, relative deep, channelized flows and sheet flooding; some potential
for drastic shifts in channel position.

-Soil Group- Torrifluvents

-Surface relief - less than 2°, bar and swale topography.

-Surface Texture: Silt to very gravelly sand.

-Surface Color: Dull yellow-orange.

-Desert varnish - unvarnished gravel.

-Vegetation - brittle bush, rabbit bush, bunch grass, creosote.

-Estimated surface age - historical to late Holocene (0 to 2,000 yrs old)

H2 | -Flood hazard - Moderate to High flood potential. Extensive young deposits.
-Distribution - channels small to nonexistent. Predominantly shallow sheet
flooding; channelized flow very limited in extent; broad areas probably inundated
in large floods.

-Channel pattern - distributary; incipient dendritic drainage in less active areas.
-Soil Group - Torrifluvents.

-Surface relief: less than 2° with uncommon 4’ arroyo cuts; smooth surface.
-Surface texture - sandy silt with 10% scattered gravel; less active areas have
granule to pebble lag.

-Surface Color: dull yellow-orange.

-Desert varnish - unvarnished gravel

-Vegetation - creosote, brittle bush.

-Estimated surface age - historical to late Holocene (0 to 2,000 yrs old)

Map Relevant Distinguishing Characteristics

Unit

I -Flood hazard - Intermediate flood potential. Areas not flooded (1,000 yrs) recently.
-Distribution — adjacent to H1 and H2 is distributary flow areas and lower piedmont.
-Channel pattern: Widely spaced, dendritic tributary drainages, near or within distributary
drainage systems, and little topographic relief separates these areas from active alluvial fans
or channel. Could become flood prone with relatively modest changes in channel
configurations, widely spaced, dendritic tributary drainages.

-Soil Groups - Torrifluvents and Camborthids.

-Surface relief - less than 4° in distributary flow areas and less than 3° on lower piedmont;

bar and swale topography will preserved in distributary flow area.

-Surface texture - open desert pavement consisting of granules and small cobbles.

-Surface color - dull yellow-orange.

Desert varnish - unvarnished to weakly developed over 10% of the surface, brownish black
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on top and orange on undersides.
Vegetation - brittle bush, creosote, palo verde.
Estimated surface age - late Holocene to latest Pleistocene (1,000 to 15,000 yr old)

L1

-Flood hazard - Relatively low flood potential. Areas not flooded for at least 10,000 years
-Distribution — down slope from and adjacent to distributary flow areas on middle and
lower piedmont.

-Channel pattern — moderately spaces, dendritic tributary drainages, near or within
distributary drainage networks and typically with little topographic relief separating L1
from I, H1, or H2 surfaces. Localized sheet flooding possible.

-Soil Groups - Camborthids and Haplargids.

-Surface relief - 1 to 10°, fairly smooth subdued bar and swale topography.

-Surface Texture - open to closed desert pavement consisting of granules and cobbles.
-Surface color - bright brown to orange.

-Desert Varnish - weakly to moderately developed over 50% of surface — brownish black to
grayish brown on top and dull orange to reddish brown on undersides.

-Vegetation - brittle bush, creosote, cane cholla.

-Estimate surface age - late Pleistocene to middle Pleistocene (15,000 to 250,000 yrs old)

L2

-Flood hazard - Very low flood potential, restricted to small channels and localized sheet
flooding. Areas not flooded for at least 10,000 years or much longer

-Distribution — upper and middle piedmont and adjacent to Hassayampa River

-Channel pattern — closely to widely spaced, dendritic tributary drainages; rounded
interfluves in areas of highest relief, spatially or topographically separated from distributary
networks.

-Soil Groups - Haplargids and Durorthids.

-Surface relief - 5 to 40’ fairly smooth surface; uncommon bar and swale topography.
-Surface Texture - closed desert pavement consisting of cobbles and pebbles; uncommon
salt-shattered cobbles; in place, surface is denuded and covered by petrocalcic fragments.
-Surface color - dull orange.

-Desert Varnish - well developed over 50 to 100% on undenuded surfaces — black on top
and dark red to dull orange on undersides.

-Vegetation — jumping cholla, brittle bush, creosote

-Estimated surface age — Late Pleistocene to Pliocene (50,000 to 1,000,000+ yrs old

6B.5.1.3 Morphology

According to the National Research Council definition, “alluvial fans are
landforms that have the shape of a fan, either partly or fully extended”. As
determined from aerial photographs, Site 38 exhibits the characteristics of
a fan due to the coalescing nature of the downstream washes as can be
seen on Exhibit 5 and Figure 7. Topographic contour evidence also
confirms this conclusion with contour crenulations that range from highly
crenulated to smooth, radial lines indicating a loss in containment of flow.

Other morphologic evidence supports delineating Site 38 as an alluvial fan
landform. The slope downstream of the possible fan apex is
approximately 1.5% and upstream of the apex 2% to 4% which is much
steeper than nearly all valley riverine drainage systems in central Arizona,
which typically have slopes of less than one percent. Steep slopes are
characteristic of alluvial fan landforms, which provide a transition from
steep mountain slopes to flatter axial valley streams. In addition, Site 38
exhibits areas of distributary channels with evidence of avulsion and
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stream piracy as can be seen on the aerial photography. Additionally there
is little topographic relief between separate washes with young soils in

‘ between indicating alluvial fan landform. Similarly, many of the washes
decrease in channel widths and capacity in the downstream direction and
there are examples of perched channels.

In addition, Ayres Associates found field evidence of the various
landforms. As explained in Chapter 5 of the Final Report, eight sites
within the Buckeye/Sun Valley watershed were investigated in detail.
Sites 1, 5, and 6 are located in the general area of Fan 38 and photos and
soils conditions are elaborated for these areas in sections 5.1, 5.3, 5.4, and
5.5 of the report.

Based on the aerial photography evidence and wash characteristics, it is
concluded that the shape of Site 38 meets the PFHAM/FEMA Guidelines
definition of an alluvial fan landform. 3

6B.5.1.4 Location

The NRC definition of an alluvial fan landform states that “alluvial fan
landforms are located at a topographic break where long-term channel
migration and sediment accumulation becomes markedly less than
upstream of the break™. Site 38 is in the vicinity of the steep mountain
front of the White Tank Mountains as indicated by the change in the

' topographic contour density as shown on Figure 3. At the mountain front,
the fluvial environment transitions from one of net erosion and bedrock
outcrop to a depositional environment.

Topographic apices occur at the mountain front or abrupt change in slope
and represent the extreme upstream extent of the alluvial fan landform.
Topographic apices are identified by aerial photographic interpretation,
consideration of surficial and geologic mapping, and review of
topographic mapping. Hydrologic apices are located at the highest point
on an alluvial fan landform where there is physical evidence of flow
bifurcation and/or significant flow outside the main channel(s). The
hydrographic apices have been determined by observing the location of
flow bifurcations using aerial photographs in conjunction with field
observations and geomorphic mapping. Site 38’s topographic apex is
located near the mountain front well upstream of the hydrographic apex.
However it should be noted that FEMA Guidelines states that the
hydrographic apex “....may be either coincidental with, or at a point
downstream of, the topographic apex....”. The topographic and
hydrographic apices are shown on Figure 7 and Exhibit 5.
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6B.5.1.5 Boundaries

. The distal terminus, or toe, of Fan 38 was found to be the White Tanks
Wash previously delineated by as part of the White Tanks Wash FDS by
Alpha Engineering in January 1996. White Tanks Wash is a tributary
wash system that serves as a terminus for several fans, transporting
deposits downstream ultimately to the Flood Retarding Structure just
upstream of Interstate 10.

The lateral boundaries of Fan 38 fall into two categories: another adjacent
fan or piedmont plains. The southern significant wash system of Fan 38
coalesces with Fan 37 to the south. The remaining two wash systems form
boundaries with darker-colored, weathered deposits on piedmont plains.

The Ayres Associates report determined the boundaries for Fan 38. This
boundary can also be seen on Sheets 2 of 5 and 4 of 5 on their “Stage 1
Piedmont Landform Delineation” figures in their report.

Ayres Associates used All-Terrain-Vehicles (ATV;s) during the field
reconnaissance to assess and verify the piedmont landforms and
boundaries. Refer to Section 4.3 within the Ayres Associates’ report for
the details.

‘ 6B.5.1.6 Conclusion

Data derived from the NRCS soils mapping, AZGS surficial geologic
mapping, and field reconnaissance resulted in Ayres Associates to
conclude that the watershed downstream of Site 38 exhibits alluvial
composition. Therefore; it was concluded that Site 38 is composed of
non-consolidated alluvium deposited by fluvial processes, which meets the
composition criteria specified in the PFHAM and FEMA Guidelines.
Figure 9, located on the following pages, depicts the results of Ayres
Associates Stage 1 Landform delineation. Exhibit 7, located in the back
pocket, is a 1”7=600" exhibit depicting the Stage 1 results as well.
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6B.6 Stage 2: Defining Active and Inactive Areas

6B.6.1 Introduction

Stage 2 of the PFHAM/FEMA alluvial fan methodology consists of defining
active and inactive areas within the alluvial fan landforms, as well as
characterizing the nature and types of flooding that are associated with a specific
hydrographic apex. Active areas on an alluvial fan consist of those portions of the
landform where uncertainties about channel geometry and hydraulic conditions of
water and sediment discharge cannot be realistically set aside in the assessment of
the flood hazard. Active areas on alluvial fans experience sediment deposition,
erosion and unstable flow paths in addition to flood inundation. Ayres Associates
found areas that were determined to be active/unstable included: active alluvial
fans, some multi-channel areas below the active alluvial fans, alluvial plain with
active sedimentation to name a few.

Inactive alluvial fan areas are the portions of the alluvial fan landform where
active fan processes do not occur. Inactive portions of the alluvial fan are those
areas where flow path uncertainty can be set aside in realistic assessments of flood
risk. Ayres Associates determined that areas identified as inactive/stable included
relict fans, pediment, inactive alluvial fans, though flow channels with movable
bed, and some sheet flow and split flow areas.

Stage 2 of the PFHAM alluvial fan methodology defines the nature of the
piedmont landform environment, identifying unstable and stable components of
the piedmont. It should be noted that the FEMA Guidelines uses the terms
“active” and “inactive” instead of “unstable” and “stable” respectively. The
unstable areas are those locations where uncertainties about channel geometry and
hydraulic conditions of water and sediment discharges cannot be set aside in the
realistic assessment of flood hazard. Stage 2 also identifies portions of the
piedmont subject to various types of flooding such as stable riverine flooding,
active alluvial fan flooding, inactive alluvial fan flooding, and sheet flooding.
The Ayres Associates Stage 2 delineation of stable and unstable areas relied on
the following types of information:

e Flow path movement

o Surface geology

e Desert pavement and varnish

e Surface texture

e Channel capacity

e Soils (carbonate zones)

e Soil surveys

e Surface color

e Drainage pattern

e Channel shape

e Vegetation

o Bed material size
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6B.6.2 Identification of Active Areas

The limits of the active areas of Site 38 were identified through the use of NRCS
soils surveys, AZGS surficial geology mapping, historical aerial photographs,
interpretation of 10’ contour maps, and field verifications. The Ayres Associates
study found that Site 38 encompasses 466.2 acres and extends almost two miles
with the unstable portion of Site 38 covering approximately 348 acres. The
results of Ayres Associates’ study are depicted on Figure 8 along with Exhibit 6
found in the back pocket.

6B.6.2.1 NRCS Soil Surveys

The physical characteristics of a landform surface provide clues as to its
depositional history, stability, and its flood potential. If an area of the
landform ceases to receive new deposits, its surface begins to age. As it
ages, this process continues and the surface begins to develop physical and
chemical characteristics indicative of its age. In an arid environment like
that found around the Fan 38 vicinity, soils begin to develop distinctive
characteristics. As the soil develops, its structure, color and chemical
make up changes. Clay and calcium carbonate accumulate in the soil.
Soils tend to become reddish in color due to the accumulation and
weathering of clay. Accumulation of carbonate cements the soils together
eventually develop a highly resistant character referred to locally as
caliche.

The NRCS soils survey maps differentiate surfaces based on the types of
characteristics. Therefore, this data was utilized to establish the age of the
surface, stability, and potential flood hazard. Antho and Carrizo soils
series are the major soils within the areas identified as active or unstable.
These soils are poorly developed and exhibit little sign of age such as clay
or carbonate accumulation. A copy of pertinent excerpts of the Soil
Survey of Aguila-Carefree Area can be found in Appendix G.4.

The soil type in the vicinity of Fan 38 was found to be a Momoli-Carrizo
complex. The main difference being that the soil is more developed in the
Carrizo unit, producing a light brown material under the first inch or two
of younger, pickish soil. This is consistent with Field and Pearthree’s Y2
classification with regard to its surficial geology.

6B.6.2.2  AZGS Surficial Geology & Flood Hazard Mapping

The surficial geology mapping, developed by Field and Pearthree (1991)
for the White Tank piedmont, differentiated areas based primarily on their
relative age. Ayres Associates found that Site 38 was delineated as late
Holocene with the flood hazard mapping of high and intermediates flood
hazards. Refer to the Final Report for detailed discussions of how the
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geologic and flood hazards maps were utilized in determining the active
areas.

Fan 38 revealed surficial geology classifications of Y1 and Y2. Similarly
the flood hazards were H1 and I in the area of Fan 38.

6B.6.2.3 Interpretation of Topography

Contours, specifically their degree of crenulation, are an excellent
indicator of soil stability. Specifically surfaces depicted on a topographic
map with a high degree of crenulation tend to be stable because it reflects
a more incised surface. In contrast, smooth contour lines indicate very
little incision. In addition, when smooth contour lines angle downstream,
this is another indication of an active area of deposition. Refer to Figure 6
(or Exhibit 8) which includes 10’ topography which shows a high degree
of crenulation upstream of Fan 38 apex and smoother contour lines down
fan.

Contours west of Sun Valley Parkway exhibit significant washes that
serve as through-flow channels that are confined or entrenched within
relict or inactive fan surfaces. These areas are not in active zones, nor
associated with the fan apex. Instead they are the result of loss of
conveyance, channel braiding due to changes in slope or localized
aggradation, flow deflection around obstructions, a reduction in stream
gradient associated with extensive shallow or exposed caliche across the
floodway, or localized backwater sedimentation associated with sharp
downstream bends, dense vegetation, or severe floodway constrictions.
These are most easily seen on Figure 4 or Exhibit 6 which includes the 10’
topography.

6B.6.2.4  Historical & Current Aerial Photograph Interpretation

Ayres Associates examined aerial photography from 1953 versus more
recent photography and revealed that areas of Fan 38 still exhibits active
alluvial fan processes. The areas are shown on exhibit 5 and figure 7,
labeled as either AAFF, AFUFD, or AFHH areas. Field reconnaissance
also confirmed the active nature in these areas of Fan 38. Refer to section
6.1.16 of the Final Report for additional detail.

6B.6.2.5 Drainage Pattern

Surfaces free from new deposition will erode. As the surface erodes, new
tributary channel networks develop. These channels will also begin to
entrench themselves into the surface creating a greater degree of relief
between the channel bottoms and the ridges that separate them.
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Flood waters flow across the middle piedmont through a number of stable
channels across older surfaces before entering an area of younger

‘ Holocene sediments. Much of the lower piedmont is characterized by
broad areas of relatively stable shallow sheet flooding. Islands of older
sediments are also located between these broad sheet flooding area.
Within these broad areas of relatively shallow sheet flooding are several
more prominent washes. The more prominent washes connect to the
through flow channels coming from the upper and middle piedmont in a
tributary fashion.

The drainage patterns in the area of Fan 38 are fan-like, not only
distributary but fan out into other fan piedmonts.

6B.6.2.6  Surficial Characteristics

Surfaces may also develop an accumulation of pebbles and cobbles at the
_surface as they age. These gravel coverings are known as desert pavement
which is believed to form by the accumulation of windblown silt and clay
between the larger gravels. Repeated wetting by rainfall events causes the

fine-grained materials to swell, lifting the larger gravels to the surface.
Repeated surface drying creates cracks into which more fine windblown
material may accumulate. Over thousands of years these processes result
in a mantle of closely packed gravels over a silt- and clay-rich soil layer.

‘ The surface pebbles and cobbles, if they contain sufficient ferromagnesian
minerals, will develop a dark black patina on the top surface and an orange
coating underneath known as rock varnish, locally referred to as desert
varnish. The Ayres study determined that active areas appeared slightly
lighter on the black and white aerial photography.

Surficial geology mapping differentiate surfaces based on the types of
characteristics discussed above. Therefore, this data was utilized to
establish the age of the surface, stability, and potential flood hazard.
Young surfaces with little soil development are likely to continue to see
runoff and variations in sediment discharges. Older surfaces are much less
likely to experience inundation by runoff and sediment in the future baring
human influences. Older surfaces with cemented soils and entrenched
channels also tend to be stable, changing very little their location over
time. Conversely, areas with loose soil and little lateral relief are more
susceptible to lateral changes in channel position.

6B.6.2.7 Vegetation

The Ayres study utilized aerial photography to ascertain the vegetation
patterns within the Fan 38 shadow finding that the active zones were much
narrower than other USGS sites. The study found that desert trees were
confined mainly to the margins of the primary channels with desert bushes
. more patchy and scattered in the active areas. The vegetation patterns
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were identifiably different from the areas delineated at relic fans and as
inactive areas that surround the active areas.

‘ While saguaro can be found in portions of the upper unstable area, the area
exhibits a generally scattered appearance of vegetation downstream of the
hydrographic apex. This is in contrast to the linearly aligned vegetation
seen in aerial photographs elsewhere on the piedmont. The riparian
vegetation helps create as well as indicate the stability of large portions of
the middle and lower piedmont within the study limits.

6B.6.2.8 Sediment Delivery Potential

Sediment delivery potential is primarily driven by particle size and stream
gradient when the available soils are of a gravelly versus clayey nature. As
was determined in the Ayres Associates Sediment Transport Study, the
watershed containing Fan 38 has a lower gradient than the watersheds
contributing to either the Buckeye Flood Retarding Structure 2 or 3 to the
east; thereby, reducing the transport capability. Refer to the Ayres
Associates report in Appendix F for further information.

6B.6.3 Identification of Inactive Areas

Figure 8, locating on the following pages, depicts the active areas associated with
Fan 38 as “Unstable Active Alluvial Fan” and “Conditional Unstable” thereby
describing the remainder of the piedmont as inactive. The discussions on the

’ interpretation of topography, vegetation, and historical aerial photography in the
previous sections reveal that large portions of the middle and lower piedmont
have been and are likely to continue to be stable with respect to flooding in the ' ‘
future. In particular, the inactive areas are on Rillito and Gunsight soil series, on
units identified as Y1 or older on the surficial geology, areas containing desert \
pavement, desert varnish, and tribufary drainage patterns.
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6B.6.3.1 Inactive Areas Still Subject to Flooding

The soils data, surficial geology, topography, and historical aerial
photographs indicate that large areas of the piedmont are subject to
flooding, but that the nature of that flooding is within stable through flow
channels or broad sheet flooding across wide stable areas. Within some of
the through flow channel corridors, some channel changes can be observed
over time. However, these channel changes are confined to the corridors.
These corridors are bounded by higher, generally older surfaces. Channel
changes occurring within these corridors may be considered analogous to
changes in a braided riverine channel. That is, while channel changes do
occur during flooding events, the limits of flooding for large events remain
basically the same. The degree of flood hazard varies horizontally within
these corridors and between floods.

Within the broad sheet flooding areas, small channels exist. The
distribution of flow in these smaller channels, usually less than two feet
deep, varies from flood event to flood event. It should be noted that the
flood hazard within the channel themselves is great.

6B.6.3.2 Summary of Active & Inactive Areas

It takes thousands of years for these soil and surface characteristics to
develop. Therefore, surfaces exhibiting well developed soils, red color,
significant carbonate development, desert pavements, desert varnish, and
tributary drainage networks are surfaces that have been relatively free from
flooding for thousands of years. As such, these areas can be viewed as
having a low flood hazard potential.

Figure 8 shows the limits of the active (Unstable Active Alluvial Fan) and
inactive acres of Fan 38 which form an important foundation in the
evaluation of the 100-year flood hazard in Stage 3. Exhibit 6, located in
the back pocket, is a 17=600" exhibit depicting the Stage 2 results as well.

6B.7 Stage 3: Defining the Approximate 100-year Floodplain

The assessment of the 100-year flood hazard on the White Tank Fan, Site 38 piedmont
follows the procedures outlined in the PFHAM and FEMA 2002. The 100-year flood
hazard assessment is an outgrowth of the information and results identified and generated
in the Stage 1 and Stage 2 evaluation levels, as prepared by Ayres Associates.

The method chosen to identify the areas subject to flooding from the 100-year flood
hazard limits was one utilizing geomorphic data and historical information. A
geomorphic approach was the method used for the flood hazard delineation downstream
of the hydrographic apex for Fan 38. The geomorphic evidence from aerial photography,
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surficial geology maps, and field observations were the primary tools for refining the
flood hazard boundary within the active portions of the piedmont.

. Island areas smaller than approximately 10 acres were not separated out from the
surrounding flood hazard zones; instead they were included in the adjacent flood hazard
zone.

Upstream of the hydrographic apex, geomorphic methodology was used to delineate the
flood hazards with conventional normal-depth methods used to refine the delineation.

6B7.1 Types of Flooding

6B.7.1.1 Alluvial Fan

The PFHAM and FEMA 2002 define alluvial fan flooding as “The
flooding that occurs on an alluvial fan....encompasses both active alluvial
fan flooding and inactive alluvial fan flooding. Alluvial fan flooding can
include distributary flow, sheet flow and sheet flooding.” Alluvial fan
flooding has been identified to occur east of Sun Valley Parkway and
within Fan 38 west of Sun Valley Parkway. The flood hazard designation
is either AFHH or AFUFD and has been identified as a Floodway District
due to the active nature of this part of the piedmont and the extreme need
for flood mitigation if this area were to be developed. Development

‘ within this boundary will require appropriate engineering solutions based
on the active nature of this part of the piedmont.

6B.7.1.2 Sheet Flow

The PFHAM and Arizona State Standard 4-95, as it relates to sheet flow
on alluvial plains of piedmonts, define sheet flow as “any form of
unconfined runoff that occurs over a broad, expansive area.”

The potential for sheet flow exists in several areas of the Fan 38 piedmont.
Where the potential is more likely, a flood hazard designation of AFZA
has been determined, specifically between the AAFF zones west of Sun
Valley Parkway. This is the case where local drainage and small channels
periodically connect to larger systems by wide sheet flooding. Site
specific design in order to mitigate flood hazards will be required as these
areas develop. Where the likelihood is much lower due to topographic
conditions and aerial evidence, a Shaded Zone X was determined.

6B.7.1.3  Stable Distributary

There are several locations within the Fan 38 piedmont that exhibit a
‘ distributary flow pattern; however, they are located in older, more stable
geology. Flow distribution over this stable surface can be set aside in
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realistic assessments of flood risk. The AAFF zones which include
floodway districts provide the width to safely convey flood flows in a
stable reach, although the manner and alignment within the corridor can
change with each flood event. This is particularly evident in the lower
portions of the piedmont as the flows join those of the White Tanks Wash.

6B.7.2 Description of Mapping Issues

The topographic mapping for this study was based on ten foot contouring. The
2000 aerial photography and the topographic mapping, which was taken at 1”
equals 500° scale, results in limitations when mapping “islands™ smaller than 10
acres.

6B.7.3 Verification of Results

It should be noted that all results were verified based on actual field
reconnaissance and as a secondary check, by reviewing aerial photography. This
review and refinement led to some very minor areas of discrepancy with what
either the Ayres Stage 1 & 2, AZGS Surficial Geology & Flood Hazard Mapping,
NRCS Soils Map, or current Topographical data suggest. These minor nuances
may be the result of engineering judgment, limits in the precision of the available
data and combinations of the two. In the end these areas were delineated to match
the flood hazard zones that were actually present on the site and may be in minor
conflict with some of the previously gathered data. The flood hazard zones are all
delineated from the best available data and minor differences are within an
appropriate and acceptable tolerance level.

Exhibit 3 (Figure 5) shows the relationship of the Field and Pearthree surficial
geology mapping (1991) to the results of the Stage 3 analysis. The surficial
geology maps were used to identify which corridors have experienced recent,
from a geological timeframe, flooding but aerial photography, topography, and.
field reconnaissance were the primary tools to delineate the approximate
floodplain. Zone A - Active Alluvial Fan with Administrative Floodway (AAFF)
typically are characterized by surficial geology labels of Y1 or Y2 and Stage 2
classification as active or unstable. This is the case within Fan 38 where Y1 and
Y2 were present and both areas had been determined to be active based on Ayres
Associates Stage 2 study. There were two “islands” of M1b classification east of
Sun Valley Parkway that showed a likely potential of flow overtopping, becoming
sheet flow and with time, new avenues for fan flow. Zone A - Inactive Alluvial .
Fan with Administrative Floodway (AAFF) typically were characterized by
surficial geology labels of Y2 and M1b and Stage 2 classification of stable. The
Zone X Shaded typically is characterized by M1b surficial geology label.

Exhibit 4 (Figure 6) shows a comparison of the results of the Stage 3 analysis with
the flood hazard evaluation by Field and Pearthree (1992). In general, everything
shown by Field and Pearthree as an H1 surface has been mapped as within one of
the various 100-year flood hazard areas. H1 surfaces are characterized by “very
high flood potential”. H1 surfaces included areas with the “potential for localized,

White Tank Fan (Site 38) Approximate FDS 6-37
P\S\STAR0000-0131\0600INFO\EP\WR\Report\Fan 38 TDN.doc
David Evans & Associates, Inc.




high-velocity, relative deep, channelized flows and sheet flooding” with “some
potential for drastic shifts in channel position”. H1 surfaces were evaluated as

. having a “high flood potential” characterized by “predominately shallow sheet
flooding; channelized flow very limited in extent” with “broad areas probably
inundated in large flood”. The H1 areas largely correspond with the Active
Alluvial Fan zones.

The Field and Pearthree flood hazard evaluation differs from the Stage 3 results
where approximate alluvial fan floodways cross I, L1, and L2 surfaces.
Specifically, just downstream of the apex, the Field and Pearthree evaluation
classified this as an I surface. The I surface is described as “intermediate flood
potential; areas not flooded recently; near or within distributary drainage systems,
and little topographic relief separates these areas from active alluvial fans or
channels; could become flood prone with relatively modest changes in channel
configurations”. A detailed look at the existing topography reveals a significant
potential for this area becoming active should changes in the main channel
continue to occur

Similarly, downstream of Sun Valley Parkway, an Administrative Floodway
District was determined along the Field and Pearthree “Channel bottoms of larger
drainages heading in the White Tank Mountains” contained within a .2
classification. L2 surfaces are described as “very low flood potential; areas not
flooded for at least 10,000 years or long; spatially or topographically separate
from distributary drainage networks”. The inactive alluvial fan floodway corridors

‘ follow stable channels or channels confined between older surfaces from the
active fan upstream to the broad areas of sheet flooding downstream. Significant
corridors were classified as “Floodway Districts” to allow continued conveyance
of flow and sediment down the piedmont. But generally the remaining L2 areas
were classified as Shaded Zone X or AFZA for the larger “islands”.

L1 surfaces are described as “relatively low flood potential; areas not flooded for
at least 10,000 years, but near or within distributary drainage networks and
typically with little topographic relief separating L1 from I, H1, or H2 surfaces™.

As a result, the 100-year flood hazard assessment of the Fan 38 piedmont and
alluvial fan is believed to be reasonable, sound, and defensible based on the data
presented in this Technical Data Notebook. However, revisions to the mapping
presented here could be justified based on more detailed topographic mapping,
hydrologic, and hydraulic analyses in the future.

6B.4 Work Study Maps

Figure 7, located on the following pages, includes an aerial photograph, contour
mapping along with the Fan 38 flood hazard boundaries. An estimated floodplain
delineation was developed in the office using surficial geology and flood hazard
. mapping developed by AZGS, soils mapping, aerial photography, and contour
mapping. Then a field reconnaissance was performed to verify or refine the
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floodplain boundary. The photo numbers shown on the exhibit correspond to
field photos. These ground shots can be found in Appendix H. Generally these
photo shots were taken at the edge of the floodplain based on field observations
with reference to the previously determined office delineation. Field verification
of the “boundary” was aided by GPS technology to display the boundaries. Island
areas smaller than ten acres in size were not separated out. They were included in
the surrounding flood hazard zone. In addition, areas adjacent to geologically
young surfaces where uncertainties associated with alluvial fan flooding were
included in the fan hazard designation. Similar to the FEMA guideline (Example
4), approximate floodway corridors were identified to allow for conveyance of
flood waters and sediment down the piedmont. Exhibit 5, located in the back
pocket, is a 17’=1000’ scale version of Figure 7.

Table 6-4, on the following page, lists and describes the flood hazard zones
identified and shown on Figure 7. These zones have been defined for use in the
delineation of piedmont flood hazards in Maricopa County, Arizona by the Flood

“Control District of Maricopa County. The map designations are similar to those

used in Example 4 (Figure G-9) of the FEMA guidelines, Appendix G.

The unstable areas from the Stage 2 results have been identified as AFHH and
AFUFD using Local Community terminology. AFHH will be found immediately
downstream of the Fan 38 apex whereas AFUFD is further downstream, where
flow becomes more distributary, coalescing flow paths creating an uncertain flow
distribution area without the characteristic evidence of a fan.

Downstream of the AFUFD zones are AFZA — Administrative Floodway (Inactive
Alluvial Fan) or AAFF Local Community Zone corridors which traverse the
inactive (or stable) portions of the alluvial fan landform. These areas represent:
the primary corridors that convey the flow and sediment that is released from Site
38 drainage basin. These corridors can be considered similar to riverine
environments in that they are areas that are required for conveyance of the 100-
year flood. Although these corridors do not necessarily contain the entire limits of
the 100-year flood across the middle and lower piedmont under the existing
condition due to small breakouts and sheet flow, they are adequate in size and
continuity to convey floodwaters across the piedmont if flow was restricted to
them. Reserving these corridors will allow for engineered flood protection and
mitigation within other flood prone but stable areas of the inactive alluvial fan.

The method for determining the location of the approximate alluvial fan
floodways (AAFF) was determined first by identifying the most significant,
continuous wash systems which connect the active alluvial fan upstream to the
inactive portion lower on the piedmont.

Flood prone areas in inactive areas outside the active alluvial fan floodways are
identified in Figure 7 as AFZA due to these areas being subject to over bank flow
and local runoff. Engineering would be required to mitigate sheet flooding and
over bank flow during major events in these areas. Development within these
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areas would be allowed given an adequately engineered site specific evaluation of
the flood hazard and flood mitigation measures. AFZA areas are generally

. characterized by sheet flooding and flooding within relatively small stable
channels. These small channels may either represent small distributary drainages
connected to the primary floodways, small local drainages, or various paths where
broad sheet flooding recollects as it flows down the piedmont in an effort to
reorganize itself. Consequently, the magnitude and frequency of flood hazards
within AFZA’s should not be considered equal at every location.

Between the AAFF area at the downstream extent of this study is a large island of
old, stable geomorphic surfaces. The area has been given a flood hazard
designation of Zone X (shaded). This zone includes areas of possible flood
hazards from local drainage areas smaller than one square mile as well as stable
areas potentially flooded by event less frequent than the 100-year flood (e.g. the
500-year flood event).

In certain instances, the Stage 1 & 2 results to not correspond with their
aforementioned Stage 3 Flood Zone Hazard classifications. This is because
extensive field research and current aerial interpretation shows that the flood
hazard classifications needed to deviate from the Stage 1 & 2 delineations to
reflect the best available data. A typical instance of this scenario would include
the AFZA island that spans the Sun Valley Parkway. The Stage 2 analysis shows
that the relict alluvial fan stops at the Parkway and-does not extend to the east, as
our AFZA delineation does. It is clearly shown by field reconnaissance, aerial

‘ - photography, and the AZGS Surficial Geology workmap (area Qi2) that the AFZA
area should extend to our full delineation boundary.

The Fan 38 flood hazard boundary has been tied into the flood hazard boundary
established for Fan 37 which is currently in for review with Maricopa County
Flood Control District. The two studies, Fan 37 and Fan 38, are proceeding
concurrently; therefore, if revisions occur to Fan 37 boundaries in the location of
the end of study for Fan 38, minor modifications will be required. However at
this point the line work ties in well as do the hazard classifications i.e. both are
AAFF.
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Piedmont Flood Hazard Zones
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Table 6-4
FEMA Zone Name Local Description
Community
Zone
Designation
Zone A — Active AFHH — Alluvial Fan High Hazard, community to treat as a
Alluvial Fan Flooding; Administrative | Floodway District.
Administrative Floodway
Floodway
Zone A — Active AFUFD - Alluvial Fan Uncertain Flow Distribution Area,
IAlluvial Fan Flooding; Administrative | transitional area downstream of High Hazard zone
IAdministrative Floodway characterized by channelized and sheet flooding
Floodway generally becoming more stable and less uncertain
with increasing downstream distance from High
Hazard zone; community to treat as a Floodway
District.
Zone A — Inactive AAFF - Approximate Alluvial Fan Floodway; corridors
Alluvial Fan Flooding, Administrative | for conveyance of water and sediment on a stable
Administrative Floodway alluvial fan surface downstream of High Hazard
Floodway or Uncertain Flow Distribution zones; community
to treat as a Floodway District.
Zone A — Inactive AFZA Alluvial Fan Zone A; areas within the 100-year
IAlluvial Fan floodplain on an inactive alluvial fan
characterized by shallow channelized flow and
sheet flooding in stable channels; zone is
considered approximate because no base flood
elevation are provided; flood hazards within this
zone are not necessarily equal throughout,
frequency and magnitude of flooding with respect
to depth and velocity of flow may vary within this
zone; floodplain managers should consult
available aerial photographs and topographic
maps for more detailed evaluation of site specific
flood hazard within this zone; development will
be allowed in this zone given demonstration of
adequacy of site and/or design which addresses
safety from inundation and sedimentation hazards.
Zone A Zone A Approximate 100-year floodplain; riverine
reaches upstream of hydrologic apex
X (shaded) X (shaded) Areas flooded between 100-year and 500-year
discharge; or areas of flooding with depth of 100-
year flood less than 1 foot; or drainage area less
than 1 square mile.
X (unshaded) X (unshaded) Areas outside the 500-year floodplain.
6-44







Section 7: DRAFT FIS REPORT DATA

7.1 Summary of Discharges

Table 7-1 Floodplain Discharge Rates

Drainage Peak Discharges (cfs)
Area
Flooding Source and Location (Square 10-Year | 50-year | 100- 500-
Miles) Year Year
White Tank Fan Site 38 Wash above hydrographic --1 -1
apex 3.5 1858 cfs | --1
--1 Not computed

The discharge listed above was taken from previous Buckeye/Sun Valley Area Drainage Master
Study by PBS & J Engineering

7.2 Floodway Data

No typical floodway data is provided as this was not a <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>