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Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

Section 1: Introduction

1.1 Purpose of Study

The purpose of this study is to delineate Zone A Floodplains for a portion of Watershed “UU”
(Table Mesa Road Area) on all washes that have drainage areas greater than %2 square mile. At the
outset of the project the Flood Control Disttict of Maricopa County had a goal to delineate all of
the floodplains in Maticopa County within a 5 year period. One of the purposes of this goal is to
delineate floodplains before development occurs in order to better control floodplain management
and minimize losses due to flooding.

1.2 Authority for the Study
The Flood Control Disttict of Maricopa County contracted RBF Consulting to perform the study
based on existing topographic mapping. The main contacts, addresses, and other information about

both the Flood Control District and RBF Consulting are:

Flood Control District of Maricopa County

Address: 2801 West Durango Street
Phoenix, Arizona 85009

Phone: (602)506-1501

Project Manager: Mzt. Richard Harris, P.E., C.F.M.

RBF Consulting

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

Phone: (602)467-2200

Principal-in-Charge: ~ Scott M. Larson, P.E., R.L.S.

Project Manager: William J. King, P.E.

1.3 Site Location and Description

The Watershed “UU”, the Upper Agua Fria Watershed, is located in the north part of Maricopa -
County, north of the New Waddell Dam, which creates Lake Pleasant (See Figure 1-1). The portion
of the Upper Agua Fria Watershed that is being studied under this contract is east of the Agua Fria
River.

The floodplain delineations have been divided into four areas, watersheds 1-4. Watershed No. 1 and
2 were submitted separately while watersheds 3 and 4 have been combined in this Technical Data
Notebook. This report discusses the delineation of approximately 30.8 miles of washes. These
washes drain into the Agua Fria River, and are classified as desert-mountain washes with steep
slopes. The drainage area for these washes has been classified as Watersheds No. 3 & 4, and the
washes have been named according to the Township, Range, and Section where the headwaters are
located, according to Maricopa County requirements. See Figure 1-2 for a location of Watersheds

3&4 and the floodplains being delineated as part of this report.

JN: 45-100648 RBF Consulting 1-1




Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

1.4 , Methodology

1.4.1 Hydrology

Peak flows were determined for the 100-year 6-hour storm using the Army Corps of Engineers
HEC-1 software package, version 4.1, dated June 1998, as outlined in Section 4 of this report.
HEC-1 Model parameters were determined using WMS 6.1, the Watershed Modeling System,
distributed by Environmental Modeling Systems- Incorporated (EMS-I). WMS describes itself as a
“comprehensive environment for hydrologic analysis...developed by the Environmental Modeling
Research Laboratory of Brigham Young University in cooperation with the U.S. Army Corps of
Engineers Waterways Experiment Station.” (BYU-EMRL, pg 1-1). The Flood Control District of
Maricopa County provided RBF Consulting with a digital elevation model (DEM) that contains elevation
data points on 10 foot grid elements. The Flood Control District created this DEM from an existing grid
of points spaced at 50 foot intervals, breaklines, and flow lines. WMS analyzed the DEM, SCS soils
data, and land use data in order to create a HEC-1 model based on the Flood Control District’s criteria.
The peak flows produced by the HEC-1 model were then compared to regional regression equations from
the USGS’s National Flood Frequency Program (NFF). A more detailed explanation of the hydrologic
methodology and the results are provided in Section 4.

1.4.2  Hydraulics and Floodplain Delineation

Both normal depth and critical depth of the peak flow rate were calculated for each wash. Normal
depth was used to delineate the Zone A floodplains if it was subcritical flow. Critical depth was used
to map the floodplain when normal depth indicated supercritical flow. Manning’s equation was used
to determine normal depth. A Triangulated Irregular Network (TIN) was created from the DEM
discussed in Section 1.4.1. WMS was used to determine the cross section geometry at different locations
in each wash, and to determine the normal depth for the 100-year storm using Manning’s equation.
Once the normal depth was determined, WMS was used to automatically delineate the Zone A
floodplain using the TIN.

1.5 Summary of Results

The study resulted in the delineation of approximately 30.8 miles of Zone A floodplain through
approximate methods. The floodplains have been plotted on the Hydraulic Study Maps, located at the
end of this report.

JN: 45-100648 . RBF Consulting 1-2
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Upper Agua Fria Watershed

Zone A Floodplain Delineation Study

Section 2: FEMA Forms and Local Government Abstracts

2.1  Study Documentation Abstract for FEMA Submittals
Study Documentation Abstract for Initial Restudy CLOMR LOMR
FEMA Submittals Study
2.1.1 Date Study Accepted
2.1:2 Study Contractor RBF Consulting
Contacts Scott M. Larson, P.E., R.L.S.
Address 16605 North 28" Avenue, Suite 100
Phoenix, Arizona 85053
Phone (602)467-2200
Internal Reference No. 45-100648
2.3 FEMA Technical Review Michael Baker, Jr., Inc.
Contractor
Contact Pernille Buch-Pederson
Address 3600 Eisenhower Ave, Suite 600
Alexandria, VA 22304
Phone 703-317-6224
Internal Reference No.
214 FEMA Regional Reviewer | Michael Baker, Jr., Inc.
‘ Phone 703-960-8800
2.1.5 State Technical Reviewer Arizona Department of Water Resources
Phone 602-417-2445
2.1.6 Local Technical Reviewer | Flood Control District of Maricopa County (FCDMC)
Phone (602)506-1501
2.1.7 Reach Description Moores Gulch, Moores Gulch Trib. 1, Moores Gulch Trib. 2,
Moores Gulch Trib. 3, Moores Gulch Trib. 4, Moores Gulch
Trib. 5, Moores Gulch Trib. 6, Little Squaw Creek, Little Squaw
Creck Trib. 1, Little Squaw Creek Trib. 2, Little Squaw Creek
Trib. 3, Little Squaw Creek Trib. 4, Little Squaw Creek Trib. 5,
and Wash 8N2ES16 are desert-mountain washes that all drain
into the Agua Fria River.
2.1.8 USGS Quad Sheet Black Canyon Daisy Squaw Creek New River
City, AZ Mountain, AZ  AZ Mesa, AZ
Original photo date 1969 1962 1969 1964
Latest photo revision date 1981
2.1.9 Unique Conditions and
Problems
2.1.10 Coordination of Q’s
Discharges
' (Agency, Date, Comments)

JN: 45-100648
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Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

. 2.2 FEMA Forms
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM g Syl 30,2005

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. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90
‘0037 Maricopa County AZ 04013C 0025E 7/19/01
0037 Maricopa County AZ 04013C 0050E 7/19/01

2. Flooding Source: Moores Gulch, Moores Gulch Trib. 1,2,3,4,5, & 6; Little Squaw Creek, Little Squaw Creek Trib. 1,2,3,4, & 5; Wash 8N2ES16
3. Project Name/ldentifier: Approximate Zone A Floodplain Delineation Study of Upper Agua Fria Watershed 3 & 4 FCD 2000C020
4. FEMA zone designations affected: A (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

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

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding: X Riverine [] Coastal [ Shallow Flooding (e.g., Zones AO and AH)
[J Alluvial fan [ Lakes [ Other (Attach Description)
Structures: [J Channelization ] Levee/Floodwall X Bridge/Culvert
[] Dam I Fill [ Other, Attach Description

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2




C. REVIEW FEE

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

‘ X No, Attach Explanation

l Please see the FEMA Web site at hitp:/www.ferma.gov/mititsd/frm_fees.htm for Fee Amounts and Exemptions.
e

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: Richard Harris, P.E., C.F.M. Company: Flood Control District Maricopa County
Mailing Address: Daytime Telephone No.: Fax No.:
2801 West Durango Street 602-506-4528 602-506-4601

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

Signature of Requester (required): Date:

T b s ) S
T 5><_// 0f /S 2 & J0
~ I_{Av/ a2 %ﬁﬂ’f?“ (,)/ / ;

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

Community Official’'s Name and Title: Michael S. Ellegood, P.E., Chief Engineer and General Manager Telephone No.:
602-506-1501

‘ommunity Name: Maricopa County Community Official’s Sigr?yuired): Date: )

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. | 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: William J. King, P.E. License No.: 38779 (AZ) Expiration Date:
3/31/2006
Company Name: RBF Conshlting Telephone No.: 602-467-2200 Fax No.:
602-467-2201

Signature: %é ‘ % %, | Dat}ﬂa—??‘ 03

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

Form Name and (Number) Required if ...

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

X Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
‘] Coastal Analysis Form (Form 4) New or revised coastal elevations
[ Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
[J Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Expires September 30, 2005

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):

[J 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. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County X 48201C 0220G 09/28/90
'10037 Maricopa County AZ 04013C 0375F 7/19/01
70037 Maricopa County AZ 04013C 0400G 7/19/01

2. Flooding Source: Moores Gulch, Moores Gulch Trib. 1,2,3,4,5, & 6; Little Squaw Creek, Little Squaw Creek Trib. 1,2,3,4, & 5; Wash 8N2ES16
3. Project Name/Identifier: Approximate Zone A Floodplain Delineation Study of Upper Agua Fria Watershed 3 & 4 FCD 2000C020
4. FEMA zone designations affected: A (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)

5. Basis for Request and Type of Revision:

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

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding: X Riverine [] Coastal [ Shallow Flooding (e.g., Zones AO and AH)
[ Alluvial fan [ Lakes [] Other (Attach Description)
Structures: [J Channelization [ Levee/Floodwall X Bridge/Culvert
[] Dam [ Fill ] Other, Attach Description

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2




C. REVIEW FEE

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

X No, Attach Explanation

Please see the FEMA Web site at hitp://www.fema.gov/mit/tsd/frm_fees.htm for Fee Amounts and Exemptions.
i

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: Richard Harris, P.E., C.F.M. Company: Flood Control District Maricopa County
Mailing Address: Daytime Telephone No.: Fax No.:
2801 West Durango Street 602-506-4528 602-506-4601

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

Signature of Requester (required): Date:

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

Community Official's Name and Title: Michael S. Ellegood, P.E., Chief Engineer and General Manager Telephone No.:
602-506-1501

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

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. | 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: William J. King, P.E. License No.: 38779 (AZ) Expiration Date:
3/31/2006

Company Name: RBF Cons'ulting Telephone No.: 602-467-2200 Fax No.:
602-467-2201

Date:

Signature: % é 4 % - 5'_97— . 3

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

Form Name and (Number) Required if ...

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

X Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
. [] Coastal Analysis Form (Form 4) New or revised coastal elevations
[ Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
[J Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Bapltes Segtsihen 3, 3008

.

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: Moores Gulch
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[] Not revised (skip to section 2) [] No existing analysis X Improved data
[J Alternative methodology [ Proposed Conditions (CLOMR) [J Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence with Agua Fria 14.71 Unknown 9321

‘JA Methodology for New Hydrologic Analysis (check all that apply)

[] Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc ]
X Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/mit/tsd/en_modI.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.

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [ Yes [XINo 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

Upstream Limit

.&. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

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? O Yes [O 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 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.

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM

ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
I, 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.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? [JYes [ 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? ] Yes [ No
If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

3. For LOMR requests, is the regulatory floodway being revised? [J Yes 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
RIVERINE HYDROLOGY & HYDRAULICS FORM Htges Sepemben 202002

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: Moores Gulch Tributary 1
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[] Not revised (skip to section 2) X No existing analysis [J Improved data
[J Alternative methodology ] Proposed Conditions (CLOMR) [J Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence Moores Gulch 0.60 Not Studied 1109

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

[] Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
X] Regional Regression Equations ] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by 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.
5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [ Yes [XINo Ifyes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised

Downstream Limit

Upstream Limit

‘4. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

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? 0 Yes [ 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 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.

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
nust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
> 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.

D. COMMON REGULATORY REQUIREMENTS

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
e The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
o 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? [ Yes [ 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? O Yes X No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? [J 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 0.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 3005

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: Moores Gulch Tributary 2
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[J Not revised (skip to section 2) X No existing analysis [J Improved data
[J Alternative methodology [ Proposed Conditions (CLOMR) [ Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence Moores Gulch 2.10 Not Studied 2396

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

[J Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
X Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/mit/tsd/en_modIl.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.

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? []Yes [X]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

Upstream Limit

.z. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

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? O Yes [ 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 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.

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
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.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? [dYes [ 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? [ Yes [ No
If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

3. For LOMR requests, is the regulatory floodway being revised? [J Yes 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? O Yes K 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
RIVERINE HYDROLOGY & HYDRAULICS FORM BgiresSopteutor 2, 1005

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: Moores Gulch Tributary 3
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[ Not revised (skip to section 2) Xl No existing analysis [J Improved data
[J Alternative methodology [ Proposed Conditions (CLOMR) [J Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence Moores Gulch 0.87 Not Studied 1251

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

[] Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
Xl Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/mit/tsd/en_mod|.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.
5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? []Yes [XINo 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

Upstream Limit

.&. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2




B. HYDRAULICS (CONTINUED)

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? [0 Yes [O 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 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.

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
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.

D. COMMON REGULATORY REQUIREMENTS

1.  For CLOMR requests, do Base Flood Elevations (BFEs) increase? [JYes [ 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.
o 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? [0 Yes [ 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? [0 Yes XX 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? [J 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
RIVERINE HYDROLOGY & HYDRAULICS FORM Erpires Sepabero 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: Moores Gulch Tributary 4
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[CJ Not revised (skip to section 2) X No existing analysis [ Improved data
[0 Alternative methodology [J Proposed Conditions (CLOMR) [J Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence Moores Gulch 1.27 Not Studied 2017

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

[] Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
X Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by 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.
5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? []Yes [ 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

Upstream Limit

.z. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

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? 0 Yes O 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 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_modI.htm.

C. MAPPING REQUIREMENTS |

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM

hust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
)> 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.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? [dYes [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:
o 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? [ Yes [ 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 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 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
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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: Moores Gulch Tributary 5
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[J Not revised (skip to section 2) X No existing analysis [J Improved data
[J Alternative methodology [J Proposed Conditions (CLOMR) [ Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) |
Confluence Moores Gulch 0.95 Not Studied 1726 |

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

[] Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
X Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by 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.

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [ Yes [XINo 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

Upstream Limit

'z. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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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? O Yes [ No

B. HYDRAULICS (CONTINUED)
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 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.

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
hust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
b 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.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? [JYes [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? [0 Yes [ No
If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

3. For LOMR requests, is the regulatory floodway being revised? [J Yes 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? 0 Yes XI 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
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2003

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: Moores Gulch Tributary 6
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[J Not revised (skip to section 2) X No existing analysis [ Improved data
[ Alternative methodology [J Proposed Conditions (CLOMR) [0 Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence Moores Gulch 0.70 Not Studied 1691

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

[] Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
X Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/mit/tsd/en_modI|.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.

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? []Yes [XINo Ifyes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised

Downstream Limit

Upstream Limit

Q. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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~ B. HYDRAULICS (CONTINUED)

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? [0 Yes O 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 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.

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
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.

D. COMMON REGULATORY REQUIREMENTS

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
»  The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
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? 1 Yes [ 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? O Yes X No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? O 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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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: Little Squaw Creek
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[J Not revised (skip to section 2) [J No existing analysis X Improved data
[J Alternative methodology [J Proposed Conditions (CLOMR) [J Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence with Agua Fria 17.36 Unknown 9190

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

[[] Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
X Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document

can be found at: http://www.fema.gov/mit/tsd/en_modI|.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.

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? []Yes [XINo 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

Upstream Limit

.z. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

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.ntm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-

RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and

resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? O Yes [ 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 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.

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
hust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
> 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.

D. COMMON REGULATORY REQUIREMENTS

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
o The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
«  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? 0 Yes [ 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? O Yes X No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? O Yes XI 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. 3067-014
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2003

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: Little Squaw Creek (LSC) Tributary 1
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

] Not revised (skip to section 2) X No existing analysis ] Improved data
[ Alternative methodology [J Proposed Conditions (CLOMR) [J Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence LSC 1.88 Not Studied 2462

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

[ statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
Xl Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document
can be found at: http://www.fema.gov/mit/tsd/en_mod|.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.

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [JYes [XINo 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

Upstream Limit

.z. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

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? O Yes [ 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 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.

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
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.

D. COMMON REGULATORY REQUIREMENTS

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
» The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
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? [ Yes [ 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? O Yes X No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? O 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
RIVERINE HYDROLOGY & HYDRAULICS FORM Expieet Septenthar 10, 2003

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: Little Squaw Creek (LSC) Tributary 2
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[J Not revised (skip to section 2) X 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 (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence LSC 0.73 Not Studied 1540

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

[] Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
X Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by 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.
5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [ Yes [XINo 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

Upstream Limit

.2. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2




B. HYDRAULICS (CONTINUED)

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? O Yes [ 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 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.

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
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.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? [dYes [ 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? [ Yes [ 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? 1 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? [J 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. 3067-0145
RIVERINE HYDROLOGY & HYDRAULICS FORM ExpineSiSepiensh ek aly A

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: Little Squaw Creek (LSC) Tributary 3
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[J Not revised (skip to section 2) X No existing analysis [ Improved data
[J Alternative methodology [J Proposed Conditions (CLOMR) [J Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence LSC 1.16 Not Studied 1716

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

[] Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
X Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by 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.
5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [ Yes [XINo 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

Upstream Limit

‘z. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED) }

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/imit/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? O Yes [O 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 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.

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM

ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
)y 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.

D. COMMON REGULATORY REQUIREMENTS

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
e The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
e The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? [ Yes [ 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? O Yes X No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4. For LOMR 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
RIVERINE HYDROLOGY & HYDRAULICS FORM Hopires Sepember s, i

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: Little Squaw Creek (LSC) Tributary 4
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[J Not revised (skip to section 2) X No existing analysis [J Improved data
[ Alternative methodology [J Proposed Conditions (CLOMR) [ Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence LSC 1.41 Not Studied 2332

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

[] Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
X] Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by 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.
5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [JYes [X 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

Upstream Limit

.Z. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

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.ntm. 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? [0 Yes [ 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 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.

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
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.

D. COMMON REGULATORY REQUIREMENTS

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
»  The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
«  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 [ 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? O Yes X No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

4.  For LOMR 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
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2003

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: Little Squaw Creek (LSC) Tributary 5
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[J Not revised (skip to section 2) X No existing analysis [ Improved data
[J Alternative methodology [J Proposed Conditions (CLOMR) [0 Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence LSC 1.93 Not Studied 1699

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

[] Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc ]
X Regional Regression Equations [] Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by 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.
5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? []Yes [X]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

Upstream Limit

.2. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

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? [0 Yes [O 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 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.

C. MAPPING REQUIREMENTS

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

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM

hust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
)> 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.

D. COMMON REGULATORY REQUIREMENTS

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

4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? [J 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. 30670148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2003

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: Wash 8N2ES16
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

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

[J Not revised (skip to section 2) X' No existing analysis [J Improved data
[ Alternative methodology [J Proposed Conditions (CLOMR) [ Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs)
Confluence Agua Fria 1.98 Not Studied 2549

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

[] Statistical Analysis of Gage Records X Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.]
X Regional Regression Equations [ Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support
the new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by 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.

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [JYes [XINo Ifyes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach
your explanation for why sediment transport was not considered.

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised

Downstream Limit

Upstream Limit

‘2. Hydraulic Method Used

Hydraulic Analysis Normal Depth Analysis [HEC-2 , HEC-RAS, Other (Attach description)]
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B. HYDRAULICS (CONTINUED)

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? [0 Yes O 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 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.

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, efc.); current community easements and boundaries; boundaries of the
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks;
and the referenced vertical datum (NGVD, NAVD, etc.).

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM

ust tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated
b 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.

D. COMMON REGULATORY REQUIREMENTS

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
e The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
s 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? [ Yes [ No
If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

3. For LOMR requests, is the regulatory floodway being revised? [J Yes 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
RIVERINE STRUCTU RES FORM Expires September 30, 2005

‘ PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
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: Moores Gulch
Note: Fill out one form for each flooding source studied

A. GENERAL

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

Channelization................ complete Section B |
Bridge/Culvert. ...complete Section C |
Dam s ...complete Section D ‘
Levee/Floodwall .... ...complete Section E
Sediment Transport........ complete Section F (if required) |
Description Of Structure
1. Name of Structure: Moores Gulch Bridge at I-17
Type (check one): [J Channelization X Bridge/Culvert [ Levee/Floodwall ] Dam

. Location of Structure: Moores Gulch R.S. 1.837
Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2. Name of Structure: Moores Gulch Bridge at I-17
Type (check one): [] Channelization X] Bridge/Culvert [ Levee/Floodwall (] Dam
Location of Structure: Moores Gulch 2.417
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) [] Channelization [] Bridge/Culvert [] Levee/Floodwall [] bam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

Flooding Source:

.Jame of Structure:

1. Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] [] Drop structures
[] Superelevated sections ] Transitions in cross sectional geometry
] Debris basin/detention basin ] Energy dissipator

[] Other (Describe):

2, Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[ Subcritical flow [ Critical flow [ Supercritical flow ] Energy grade line

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

[] Inletto channel [J Outlet of channel [ At Drop Structures [] At Transitions
[ Other locations (specify):

4. Sediment Transport Considerations

Flooding Source: Moores Guich

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

C. BRIDGE/CULVERT

Name of Structure: Moores Gulch R.S. 1.837
1. This revision reflects (check one):

Xl New bridge/culvert not modeled in the FIS
[0 Modified bridge/culvert previously modeled in the FIS
[ New analysis of bridge/culvert previously modeled in the FIS

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

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

X Dimensions (height, width, span, radius, length) [] Erosion Protection

[ Shape (culverts only) [ Low Chord Elevations — Upstream and Downstream

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

[] Distances Between Cross Sections

4. Sediment Transport Considerations

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

. Was sediment transport considered? []Yes [XINo If yes, then fill out Section F (Sediment Transport).

FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 2 of 10




B. CHANNELIZATION

Flooding Source:

.»Jame of Structure:

A Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] [] Drop structures
[J Superelevated sections [] Transitions in cross sectional geometry
[] Debris basin/detention basin [] Energy dissipator

[[] Other (Describe):

2. Drawing Checklist

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

3; Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[J Subcritical flow [J Critical flow [] Supercritical flow ] Energy grade line

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

] Inletto channel  [] Outlet of channel [] At Drop Structures [] At Transitions
[ Other locations (specify):

4, Sediment Transport Considerations

Flooding Source: Moores Gulch

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

C. BRIDGE/CULVERT

Name of Structure: Moores Gulch R.S. 2.417
1. This revision reflects (check one):

X New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously modeled in the FIS
[0 New analysis of bridge/culvert previously modeled in the FIS

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

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

XI Dimensions (height, width, span, radius, length) [J Erosion Protection

[ Shape (culverts only) [ Low Chord Elevations — Upstream and Downstream

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

[] Distances Between Cross Sections

4. Sediment Transport Considerations

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

’ Was sediment transport considered? [JYes [XINo Ifyes, then fill out Section F (Sediment Transport).
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
RIVERINE STRUCTU RES FORM Expires September 30, 2005

. PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
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: Moores Gulch Tributary 2
Note: Fill out one form for each flooding source studied

A. GENERAL

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

Channelization................ complete Section B
Bridge/Culvert... ...complete Section C
Dam ....cccevvvevennnnne ....complete Section D
Levee/Floodwall ....complete Section E
Sediment Transport........ complete Section F (if required)
Description Of Structure
1. Name of Structure: Moores Gulch Tributary 2 Culvert
Type (check one): [] Channelization X] Bridge/Culvert [] Levee/Floodwall [] bam

. Location of Structure: Moores Gulch Tributary 2 R.S. 0.521
Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2. Name of Structure:
Type (check one): [] Channelization [ Bridge/Culvert ] Levee/Floodwall [] bam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3 Name of Structure:
Type (check one) [] Channelization [] Bridge/Culvert [] Levee/Floodwall ] bam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

Flooding Source:

.\Iame of Structure:

1 Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] ] Drop structures
[J Superelevated sections [ Transitions in cross sectional geometry
[] Debris basin/detention basin [ Energy dissipator

[] Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[J Subcritical flow [ Critical flow [J Supercritical flow ] Energy grade line

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

[J Inletto channel [ Outlet of channel  [] At Drop Structures [] At Transitions
[J Other locations (specify):

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: Moores Gulch Tributary 2
Name of Structure: Moores Gulch Tributary 2 Culvert
1. This revision reflects (check one):
X New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously modeled in the FIS

[J New analysis of bridge/culvert previously modeled in the FIS

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

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

X Dimensions (height, width, span, radius, length) [] Erosion Protection

[ Shape (culverts only) [ Low Chord Elevations — Upstream and Downstream

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

[] Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transport considered? []Yes [ No If yes, then fill out Section F (Sediment Transport).
. If No, then attach your explanation for why sediment transport was not considered.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
RIVERINE STRUCTU RES FORM Expires September 30, 2005

. PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
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: Little Squaw Creek
Note: Fill out one form for each flooding source studied

A. GENERAL

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

Channelization................ complete Section B
Bridge/Culvert................. complete Section C
D=1y o[ ———— ....complete Section D

Levee/Floodwall ....complete Section E
Sediment Transport........ complete Section F (if required)

Description Of Structure

1. Name of Structure: Little Squaw Creek Bridge at I-17
Type (check one): [J Channelization X Bridge/Culvert [] Levee/Floodwall [l Dam
. Location of Structure: Little Squaw Creek R.S. 1.070
Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2. Name of Structure: Little Squaw Creek Bridge at I-17
Type (check one): [] Channelization X] Bridge/Culvert [ Levee/Floodwall [] Dam
Location of Structure: Little Squaw Creek R.S. 1.689
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) [] Channelization [ Bridge/Culvert [] Levee/Floodwall [] bam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

Flooding Source:

‘ame of Structure:

1. Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] [] Drop structures
[J Superelevated sections [] Transitions in cross sectional geometry
[J Debris basin/detention basin [ Energy dissipator

[J Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[ Subcritical flow [ Critical flow [ Superecritical flow (] Energy grade line

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

] Inletto channel  [] Outlet of channel  [] At Drop Structures [ At Transitions
[J Other locations (specify):

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: Little Squaw Creek
Name of Structure: Little Squaw Creek Bridge R.S. 1.070
1. This revision reflects (check one):

X New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously modeled in the FIS
[J New analysis of bridge/culvert previously modeled in the FIS

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

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

X Dimensions (height, width, span, radius, length) [C] Erosion Protection

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

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

[] Distances Between Cross Sections

4. Sediment Transport Considerations

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

. Was sediment transport considered? []Yes [XINo If yes, then fill out Section F (Sediment Transport).
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B. CHANNELIZATION

Flooding Source:

.13me of Structure:

1. Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] [] Drop structures
[] Superelevated sections [] Transitions in cross sectional geometry
[] Debris basin/detention basin [] Energy dissipator

] Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[ Subcritical flow [] Critical flow [ Supercritical flow ] Energy grade line

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

[] Inletto channel  [] Outlet of channel  [] At Drop Structures [] At Transitions
[J Other locations (specify):

4, Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: Little Squaw Creek
Name of Structure: Little Squaw Creek Bridge R.S. 1.689
1. This revision reflects (check one):
X New bridge/culvert not modeled in the FIS
[] Modified bridge/culvert previously modeled in the FIS

[J New analysis of bridge/culvert previously modeled in the FIS

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

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

X Dimensions (height, width, span, radius, length) [J Erosion Protection

[J Shape (culverts only) [ Low Chord Elevations — Upstream and Downstream

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

[] Distances Between Cross Sections

4. Sediment Transport Considerations

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

’ Was sediment transport considered? []Yes [XINo If yes, then fill out Section F (Sediment Transport).
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
| RIVERINE STRUCTU RES FORM Expires September 30, 2005

Q PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
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: Little Squaw Creek Tributary 1
Note: Fill out one form for each flooding source studied

A. GENERAL

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

Channelization................ complete Section B
Bridge/Culvert............... complete Section C
B 1= ——— .complete Section D

Levee/Floodwall ..... .complete Section E
Sediment Transport........ complete Section F (if required)

Description Of Structure

1. Name of Structure: Little Squaw Creek Tributary 1 Culvert
Type (check one): [] Channelization X Bridge/Culvert [] Levee/Floodwall [] Dam
. Location of Structure: Little Squaw Creek Tributary R.S. 1.856

Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2. Name of Structure: Little Squaw Creek Tributary 1 Culvert
Type (check one): [] Channelization X Bridge/Culvert [] Levee/Floodwall [] bam
Location of Structure: Little Squaw Creek Tributary 1 R.S. 1.909
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) (] Channelization (] Bridge/Culvert [] Levee/Floodwall [] bam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

Flooding Source:

.\lame of Structure:

1. Accessory Structures

The channelization includes (check one):

[] Levees [Attach Section E (Levee/Floodwall)] ] Drop structures
[J Superelevated sections [J Transitions in cross sectional geometry
[] Debris basin/detention basin ] Energy dissipator

[J Other (Describe):

2. Drawing Checklist

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

3 Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):

[J Subcritical flow [ Critical flow [ Supercritical flow [] Energy grade line

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

[ Inlet to channel [ Outlet of channel  [] At Drop Structures [ At Transitions
[] Other locations (specify):

4. Sediment Transport Considerations

Flooding Source: Little Squaw Creek Tributary 1

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

C. BRIDGE/CULVERT

Name of Structure: Little Squaw Creek Tributary 1 Culvert R.S. 1.856
1. This revision reflects (check one):

X New bridge/culvert not modeled in the FIS
[J Modified bridge/culvert previously modeled in the FIS
[J New analysis of bridge/culvert previously modeled in the FIS

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

structures. Attach justification.

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

X Dimensions (height, width, span, radius, length) [] Erosion Protection

[J Shape (culverts only) [J Low Chord Elevations — Upstream and Downstream

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

[] Distances Between Cross Sections

4. Sediment Transport Considerations

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

’ Was sediment transport considered? []Yes [XINo If yes, then fill out Section F (Sediment Transport).
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B. CHANNELIZATION . ‘

Flooding Source:

.lame of Structure:

1. Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levee/Floodwall)] [] Drop structures
[] Superelevated sections [] Transitions in cross sectional geometry |
[J Debris basin/detention basin [ Energy dissipator |

] Other (Describe):

2 Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[] Subcritical flow [] Critical flow [] Supercritical flow [] Energy grade line

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

[J Inletto channel  [] Outlet of channel  [] At Drop Structures [] At Transitions
[J Other locations (specify):

4. Sediment Transport Considerations

Flooding Source: Little Squaw Creek Tributary 1

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

C. BRIDGE/CULVERT

Name of Structure: Little Squaw Creek Tributary 1 Culvert R.S. 1.909
1. This revision reflects (check one):

X] New bridge/culvert not modeled in the FIS
[J Modified bridge/culvert previously modeled in the FIS
[J New analysis of bridge/culvert previously modeled in the FIS

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

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

X Dimensions (height, width, span, radius, length) [] Erosion Protection

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

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

[ Distances Between Cross Sections

4. Sediment Transport Considerations

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

. Was sediment transport considered? []Yes [XINo If yes, then fill out Section F (Sediment Transport).
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
RIVERINE STRU CTU RES FORM Expires September 30, 2005

‘ PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
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: Little Squaw Creek Tributary 2
Note: Fill out one form for each flooding source studied

A. GENERAL

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

Channelization................ complete Section B
Bridge/Culvert................ complete Section C
Dam oiesssssnsansst .complete Section D

Levee/Floodwall ..... .complete Section E
Sediment Transport........ complete Section F (if required)

Description Of Structure

1. Name of Structure: Little Squaw Creek Tributary 2 Culvert
Type (check one): [] Channelization X Bridge/Culvert [] Levee/Floodwall [ Dam
Location of Structure: Little Squaw Creek Tributary R.S. 0.234
Downstream Limit/Cross Section:
Upstream Limit/Cross Section:
2. Name of Structure: Little Squaw Creek Tributary 2 Culvert
Type (check one): [] Channelization X Bridge/Culvert [ Levee/Floodwall [] bam
Location of Structure: Little Squaw Creek Tributary 1 R.S. 0.650
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:
Type (check one) [] Channelization [ Bridge/Culvert [ Levee/Floodwall [ bam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

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

Flooding Source:
ame of Structure:

1. Accessory Structures

The channelization includes (check one):

[] Levees [Attach Section E (Levee/Floodwall)] [ Drop structures
[ Superelevated sections [J Transitions in cross sectional geometry
[J Debris basin/detention basin [ Energy dissipator

[ Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[J Subcritical flow [ Critical flow [0 Supercritical flow [J Energy grade line

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

[ Inletto channel [ Outlet of channel [] At Drop Structures [ At Transitions
[J Other locations (specify):

4, Sediment Transport Considerations

Flooding Source: Little Squaw Creek Tributary 2

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

C. BRIDGE/CULVERT

Name of Structure: Little Squaw Creek Tributary 2 Culvert R.S. 0.234
1. This revision reflects (check one):

X] New bridge/culvert not modeled in the FIS
[] Modified bridge/culvert previously modeled in the FIS
[J New analysis of bridge/culvert previously modeled in the FIS

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

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

X Dimensions (height, width, span, radius, length) [ Erosion Protection

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

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

[] Distances Between Cross Sections

4. Sediment Transport Considerations

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

. Was sediment transport considered? []Yes [XINo If yes, then fill out Section F (Sediment Transport).
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B. CHANNELIZATION

Flooding Source:
lame of Structure:

1. Accessory Structures

The channelization includes (check one):

[] Levees [Attach Section E (Levee/Floodwall)] [] Drop structures
[ Superelevated sections [] Transitions in cross sectional geometry
[] Debris basin/detention basin [J Energy dissipator

[ Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[J Subcritical flow [J Critical flow [] Supercritical flow [] Energy grade line

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

[ Inlet to channel  [] Outlet of channel  [] At Drop Structures [ At Transitions
[] Other locations (specify):

4, Sediment Transport Considerations

Flooding Source: Little Squaw Creek Tributary 2

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

C. BRIDGE/CULVERT

Name of Structure: Little Squaw Creek Tributary 2 Culvert R.S. 0.650
1. This revision reflects (check one):

X] New bridge/culvert not modeled in the FIS
[] Modified bridge/culvert previously modeled in the FIS
[J New analysis of bridge/culvert previously modeled in the FIS

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

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

X Dimensions (height, width, span, radius, length) [] Erosion Protection

[ Shape (culverts only) [ Low Chord Elevations — Upstream and Downstream

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

[] Distances Between Cross Sections

4. Sediment Transport Considerations

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

’ Was sediment transport considered? []Yes [XINo If yes, then fill out Section F (Sediment Transport).
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Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

Section 3: Survey and Mapping Information

3.1 Field Survey Information

Field survey related to this contract consisted of surveying any man made structures that would
impact the floodplains within this watershed and setting elevation reference monuments (ERMs).
Field survey was conducted under the supervision of Brent J. Smith, R.L.S. Field notes for the
ERM:s are contained in the document Upper Agua Fria Floodplain Delineation Study, Elevation Reference
Monuments. Field notes for the hydraulic structure survey are provided in the document Upper Agua
Fria Floodplain Delineation Study, Structure Survey. Copies of the field notes that pertain to Watersheds
3 & 4 are provided in Appendix C.

3.2  Mapping

RBF used existing digital elevation models (DEM) and digital terrain models (DTM) provided by the
Flood Control District of Maricopa County. Landata Airborn Systems created the DTM from
digital ortho-photos that were created as part of the Maricopa County Ortho-photo project in 2000
and 2001. Landata Airborn Systems produced the photography and DTMs under the supervision
of Kas Ebrahim.

RBF Consulting set the panels and supplied the horizontal and vertical control for the Maricopa
County Ortho-photo project under the supervision of Brent J. Smith, R.I..S. The coordinate system
is based on NAD 83, Arizona State Plane- Central Zone. The vertical coordinate system is NAVD
88. The RBF Consulting job number for the mapping is 45-100774.

As part of the Maricopa County Ortho-photo project Landata flew aerial photography for the entire
county. The dates the photos were flown are December 16, 2000 through Match 15, 2001. The
vertical control was based on GDACS monuments established by the Maricopa County Department
of Transportation.

Appendix C contains part of the narrative from the “Maricopa County Ortho-photo GPS-Summary
of Procedure Final Report” stamped by Brent J. Smith, R.LL.S.
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Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

Section 4: Hydrology

4.1 Method Description

* The purpose of the hydrologic analysis is to provide peak flow data for the Zone A flood plain
delineation of all washes in this watershed that have a drainage atrea of at least one-half square mile.
Peak flows for the 100-year 6-hour storm were computed using the Army Corps of Engineers’
Flood Hydrograph Package HEC-1, version 4.1, dated June 1998. Environmental Modeling
Systems Incorporated’s (EMS-I) Watershed Modeling System version 6.1 (WMS), dated January 21,
2003, was used to build the hydrologic model using a grid of elevation data and geographic
information system (GIS) data provided by the Flood Control District of Maricopa County (FCD).

The Flood Insurance Study for Maricopa County and Incorporated Areas (FIS, 2001) was consulted in order
determine the peak flow values for the existing Zone A delineations on Little Squaw Creek and
Mootes Gulch. The FIS listed that these two washes have been delineated, but it does not give the
peak flows used to delineate the floodplain. A search of the libraty at the Flood Control District of
Maticopa County also failed to turn up any report that details the previous study. Because the
watersheds are ungaged true verification of the results of the HEC-1 model are impossible. The
Flood Control Disttict of Maricopa County’s computer progtam DDMSW was used to determine
whether the HEC-1 peak flows fell within the range of peak flow estimates obtained using
regression equations. This comparison provides a check for the accuracy of the HEC-1 peak flows.

42 Parameter Estimation

Hydrologic patameters were estimated using the FCD’s methodology, as outlined in Volume I of the
Drainage Design Manual For Maricopa County (DDM), dated January 1, 1995. The following sections
discuss the parameter estimation in detail.

4.2.1 Drainage Area Boundaries

Figure 4.1 shows the sub-basin delineation for the Upper Agua Fria Watersheds 3 & 4. There are
three tributaries to the Agua Fria River in Watersheds 3 & 4 that have drainage areas greater than %2
square mile. The first two tributaries are Moote’s Gulch and Little Squaw Creek. The third wash is
unnamed, and is refetred to as Wash 8N2ES16 in this report. All of the Sub-basins were labeled
with a letter that signifies which wash they drain to, followed by a number, beginning with 1, and
increasing upstream. The letter used to signify Moores Gulch is “M”, Little Squaw Creek is “L”, and
Wash 8N2ES16 is “BC” (for Black Canyon City). Moore’s Gulch and Little Squaw Creek have
several tributaries. To differentiate these sub-basins from the others, a “I” is placed after either the
“M or “L” to indicate that it is a tributary. The farthest downstream tributary is identified by “T'1",
with the number increasing upstream. Those tributaries that have more than one Sub-basin along
the tributary are indicated by the letters “A”, “B”, or “C” following the “T1.

Watersheds 3 & 4 are mostly undeveloped, upland desert. The Moores Gulch Watershed is
approximately 14.71 square miles, is mainly undeveloped upland desett surrounded by mountains at
the far upstream end of the watershed. The Little Squaw Creek Watershed is approximately 19.24
square miles of undeveloped upland desert that also is surrounded by mountains at the upstream
end. The watershed for Wash 8N2ES16 is 1.98 square miles of upland desert that has some sparse
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Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

development related to the towns of Rock Springs and Black Canyon City. There are several dirt
roads within the each watershed, a power line easement, a gas pipeline, campgrounds, a few
buildings, and the Interstate-17 Freeway. The freeway, power line easement, gas pipeline, and towns
are shown on the USGS maps used for the background image in Figure 4.1. Both Little Squaw
Creek and Moores Gulch have bridges that cross the washes in two places. When possible,
concentration points have been placed at each freeway bridge or culvert

Sub-basin delineation was performed by WMS using an digital elevation model (DEM) produced
from the digital orthophotos, dated May 26, 2001 . The grid spacing of the DEM is 50 feet and it

has an accuracy of plus or minus five feet.

422  Watershed Work Maps

Figure 4.1 and Exhibit 1 show the sub-basin boundaries, confluence ot concentration points, and
routing reaches. The concentration point for each sub-basin is labeled with a “CP” in front of the

name of the upstream sub-basin. The routing teach is named by replacing the “CP” with an “R” for
the reach downstream of the concentration point.

Figure 4.2 shows the watershed boundaries overlain on top of the soil map units, according to the
Aguila-Carefree Soil Survey. Figure 4.3 shows the land use designation for Watersheds 3 & 4.

423 Gage Data

Table 4.1 lists the rain gage locations in the vicinity of Watersheds 3 & 4. None of these gages are
within Watersheds 3 & 4..

Table 4.1- List of Gages Near Watersheds 3 & 4

Gage L.D. Name Installation Date Type

5650 Lake Pleasant 12/10/1991 Precipitation
5630 New River Landfill 4/29/1993 Precipitation
5625 Sun Up Ranch 3/21/1984 Precipitation
5583 Skunk Creek near New River 6/2/95 Telemetry Stage

424 Statistical Parameters
Statistical Parameters have not been considered at this stage of the study.
425 Precipitation

The NOAA Atlas IT was used to obtain a 100-year 6-hour point precipitation value of 3.55 inches
for Watersheds 3 & 4. According to the DDM’s Design Rainfall Criteria for Maricopa County (pg.
2-3), watersheds with drainage areas of 20 square miles or less should be analyzed using the 6-hour
local storm. Because the drainage ateas are 1.98 square miles for Wash 8N2ES16, 14.71 square
miles for Moores Gulch and 19.24 squate miles for Little Squaw Creek the 6-hour local storm will
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LEGEND

SOIL TYPE
- 103, Rock outcrop-Gachado complex, 5 to 55 percent slopes

104, Rock outcrop-Lehmans complex, 15 to 65 percent slopes

105, Rock outcrop-Lehmans complex, low precipitation, 15 to
111, Torriorthents, 15 to 40 percent slopes

126, Sandy Loam

16, Cellar-Rock outcrop complex, 10 to 70 percent slopes
24, continental clay loam, 0 to 3 percent slopes

26, Continental cobbly clay loam, 1 to 8 percent slopes

28, Continental-Ohaco complex

31, Dixaleta-Rock outcrop complex, 25 to 65 percent slopes
33, Eba very gravelly loam, 1 to 8 percent slopes

34, Eba very gravelly loam, 8 to 20 percent slopes

36, Eba-Continental complex, 1 to 8 percent slopes

37, Eba-Continental-Cave association, 3 to 20 percent slopes
39, Eba-Nickel-Cave association, 3 to 25 percent slopes

40, Eba-Pinaleno complex, 3 to 20 percent slopes

41, Eba-Pinaleno complex, 20 to 40 percent slopes

45, Ebon very gravelly loam, 8 to 20 percent slopes 1
542, EBA-PINALENO (AZ042) ]
s 549, GRAN-ROCK OUTCROP LEHMANS (AZ049)

- 549, GRAN-ROCK OUTCROP-LEHMANS (AZ049)

'-\,' D 61, Gran-Wickenburg complex, 1 to 10 percent slopes |

63, Gran-Wickenburg-Rock outcrop complex, 1 to 7 percent slo

66, Greyeagle-Suncity Variant complex, 1 to 7 percent slopes

675, QUINTANA (AZ175)

‘ 72, Lehmans-Rock outcrop complex, 8 to 65 percent slopes
5 8, Arizo cobbly sandy loam
93, Nickel-Cave complex, 8 to 30 percent slopes

) 96, Pinaleno-Tres Hermanos complex, 1 to 10 percent slopes
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be used.

HEC-1's JD card option was used to reduce point precipitation values using the depth-area
reduction factors from the DDM. Table 4.2 lists the depth-area rainfall relations that were input on
the JD cards. The appropriate rainfall distribution pattern for the 6-hour storm was also input onto
the corresponding PC cards.

Table 4.2- Depth-Area Relation used in the HEC-1 Model

Depth Area Rainfall Distribution Pattern
Inches Square Miles

3.55 0.0001 1

3.53 0.5 1

3.46 2.8 2

3.28 16.0 3

2.84 90 4

42.6  Physical Parameters
Rainfall Losses

The Green and Ampt infiltration equations were used within HEC-1 to estimate rainfall losses
according to the procedures outlined in the DDM. WMS was used to calculate the logarithmic area
averages of the hydraulic conductivities of each map unit within each sub-basin. WMS also selects
the capillary suction (PSIF) and soil moisture deficit (DTHETA) using the average XIKKSAT value.
After PSIF and DTHETA are calculated the XKSAT value is adjusted for vegetative cover.

A GIS based soils map of the SCS Soz/ Survey of Aguila-Carefree Area, Parts of Maricopa County and Pinal
Counties, Arizona, issued April 1986 was obtained from the FCD for input into WMS. This data was
used to obtain soils information inside of Maricopa County. A detailed soil survey does not exist for
those pottions of the watershed outside of Maricopa County. WEST Consultants used the statewide
soil survey for Arizona (STATSGO) data provided by the NRCS to estimate soil boundaries and
XKSAT values. Figure 4.2 shows the soils map for Watersheds 3 & 4. The soils with WMS 1.D.s
542, 549, and 675 were obtained from WEST Consultants. For a more detailed explanation of how
the XKSAT values for these soils were calculated see WEST’s report “Upper Agua Fria Watershed
Soil Delineation Study” dated August 2002.

A table relating the Map Unit numbers to the XKSAT values was obtained from Appendix A of the
DDM. Table 4.3 lists the map unit values that were input into WMS to compute the rainfall losses.

JN: 45-100648 RBF Consulting 4-6




Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

' Table 4.3- Sub-Basin Soils used in Rainfall Loss Calculations

vaI\)/IS Description .XKSAT Imlj:rr:zilous 4 ’
inch/hr o, Effective
8 Catrizo Gravelly Loamy Sand 1.20 0 100
16 Gilman Loam 0.25 0 100
24 Pimer clay Loam 0.04 0 100
26 Pinal Gravelly Loam, 1-3% slopes 0.40 0 100
28 Pinamt very gravelly loam, 0-1% slopes 0.40 0 100
31 Rillito Gravelly Loam, 1-3% slopes 0.40 0 100
33 Rough Broken Land 0.40 20 100
34 Tremant Gravelly Loam, 1-3% slopes 0.10 0 100
36 Valencia Sandy Loam 0.40 0 100
37 Vecont Clay 0.01 0 100
39 Lakes, Ponds, Reservoits- Perennial 0.00 0 100
. 40 Antho Sandy Loams 0.41 0 100
41 Antho Gravelly Sandy Loams 0.41 0 100
\ 45 Anthony-Arizo Complex 0.62 0 100
i 61 Contine Clay Loam 0.04 0 100
63 Continental Clay Loam, 0-3% slopes 0.02 0 100
66 Continenta-Mohave Comples, 1-7% slopes 0.01 - 0 100
72 Eba very gravelly loam, 1-8% slopes 0.23 0 100
93 Gila Fine Sandy Loams 0.29 0 100
96 Gilman Clay loam 0.06 0 100
103 Gran-Wickenburg-Rock Outcrop complex, low 0.14 25 100
precipitation, 10-65% slopes
104 Greyeagle-Continental-Nickel Assoctiation, 1-40% 0.19 0 100
slopes

105 Greyeagle-Suncity variant complex, 1-7% Slopes 0.23 0 100
111 Lehmans-Rock outcrop complex 0.09 30 100
126 Mohave Complex 0.04 0 100
. 542 Eba-Pinaleno (STATSGO AZ042) 0.20 0 100
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. Table 4.3- Sub-Basin Soils used in Rainfall Loss Calculations
va;)/IS Description ol ImIX:Ir:;OHS 7
o P inch/ht » Effective
0
549 Gran-Rock Outcrop-Lehmans (STATSGO 0.08 0 100
AZ049)
675 Quintana (STATSGO AZ175) 1.30 0 100

The FCD provided land use data in shape file (GIS) format based on Maricopa Associated
Governments (MAG) Data. The percent vegetative cover was varied according to the elevation
range as specified by the Flood Control District of Maricopa County. A description of the MAG
data is provided in Appendix D. Table 4.4 lists the land use data that was imported into WMS to
help determine rainfall losses. The land use data provided initial abstraction calculations.

Table 4.4- Land Use Characteristics used to Compute Green-Ampt Parameters

Land Use Description Initial Soil Impervious Vegetative
Classification Abstraction Condition Area Cover
inches % %
Vacant Hillslopes, 0.35 Dry 0 20-40
. Sonoran Desert
| Transportation Developed 0.10 Normal 80 75

The values listed in Tables 4.3 and 4.4 were used in WMS to calculate the Green-Ampt parameters
for each Sub-Basin according to the Flood Control District of Maricopa County’s methodology as
outlined in the DDM. The results are listed in Table 4.5. WMS calculated the hydraulic
conductivity (XIKSAT) values listed in Table 4.5 by “areally averaging” the XKSAT values of each
individual soil in the Sub-basin, and then adjusting that value according to the vegetative cover.
WMS determines volumetric soil moisture deficit at the starting of rainfall (DTHETA) and wetting
front capillary suction (PSIF) according to a relation with XKSAT (ptior to being adjusted for
vegetative cover) as outlined in the DDM. Surface retention loss, or initial abstraction, (IA) and
percent impetvious cover (RTIMP) are determined from the Land Use Coverage. See Section 4 of
the DDM for a more detailed description of the methodology.

Table 4.5- Green-Ampt Parameters for Watersheds 3 & 4

Sub-Basin IA DTHETA PSIF Adj. XKSAT RTIMP
inches in./hr. %
M1 0.35 0.35 4.55 0.30 2
M3 0.30 0.34 5.25 0.24 21
. M5 0.27 0.32 4.35 0.38 25
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Table 4.5- Green-Ampt Parameters for Watersheds 3 & 4

. Sub-Basin IA DTHETA PSIF Adj. XKSAT RTIMP
inches s e in./llr. 0,/3
M6 0.35 0.35 4.05 0.40 0
M8 0.35 0.35 3.86 0.43 0
M10 0,35 0.35 3.94 0.44 0
M11 0.35 0.35 4.02 0.43 0
M13 0.35 0.35 4.61 0.33 0
M14 0.35 0.36 6.88 0.14 0
M16 0.35 0:39 5.7 0.20 0
M17 0.35 0.32 7.60 0.11 0
M18 0.35 0.32 7.60 0.11 0
MT1 0.24 0.18 10.16 0.04 41
MT2A 0.30 0.34 6.44 0.15 18
MT2B 0.35 0.36 6.85 0.11 7
. MT2C 0.35 0.35 4.86 0.29 0
MT3 0.35 0.39 5.81 0.16 0
MT4A 0.35 0.35 4.79 0.31 0
MT4B 0.35 0.37 5.15 0.28 0
MT5 0.35 0.39 6.15 0.18 0
MT6 0.35 0.32 7.60 0.11 0
L1 0.25 0.29 6.81 0.14 31
L3 0.27 0.27 735 0.11 31
L5 (.35 0.38 5.40 0.22 3
L7 0.35 0.36 6.84 12 0
L8 0.35 (0.39 5.71 0.20 0
L9 0.35 0.38 6.50 0.16 0
L11 0.35 0.35 4.19 0.41 0
112 0.35 0.35 2.96 0.84 0
. L15 0.35 0.35 2.64 1.05 0
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Table 4.5- Green-Ampt Parameters for Watersheds 3 & 4

Sub-Basin IA DTHETA PSIF Adj. XKSAT RTIMP

inches in./ hr._‘ SH %

L14 0.35 0.35 2.35 1.30 0
L15 0.35 0.35 4.74 0.31 0
L16 0.35 0.39 6.20 0.18 0
L17 0.35 0.32 7.60 0.11 0
LT1A 0.29 0.32 6.67 0.14 20
LT1B 0.34 0.38 6.32 0.16 +
LT1C 0.35 0.38 5.62 0.21 6
LT2 0.27 0.25 9.18 0.06 25
LT3A 0.35 0.39 6.20 0.16 2
LT3B 0.35 0.39 6.23 0.16 0
LT4A 0.35 0.26 9.15 0.05 5
LT4B 0.35 0.31 T 3 0.09 0
LT5A 0.35 0.35 2.89 0.86 0
LT5B 0.35 0.35 5:55 0.57 . 0
LT6 0.35 0.35 3.21 0.72 0
LT7A 0.35 0.38 5.41 0.23 0
LT7B1 0.35 0.32 7.60 0.11 0
LT7B2 0.35 0.32 7.60 0.11 0
ETVC 0.35 0.32 7.60 0.11 0
LT7D 0.35 0.32 7.60 0.11 0
BC1 0.35 0.38 5.63 0.21 1
BC2 0.35 0.38 5.50 0.22 0
BC3 0.35 0.40 5.95 0.19 0

Unit Hydrograph Procedure

The S-Graph procedure was used to obtain the unit hydrogtaphs for Watershed’s 3 & 4 because the
total drainage areas for Watersheds 3 & 4 are greater than 10 square miles each. ILag time is
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calculated using the following equation from the DDM (pg 5-24):

Lag = CIL./SP)™

where Lag is the basin’s lag time in hours and

ca

L
L
S
C

= length of flow path in miles,
= length along the watercourse to a point opposite the centroid in miles,
= watercourse slope in feet/mile,
= 20 k,, Coefficient that relates the watersheds roughness.

C was obtained from Figure 5.11 of Appendix K in the DDM. According to the U.S. Army Corps
of Engineers the New River at New River Arizona has a K, of 0.045. The New River at New River

is adjacent to Watersheds 3 & 4, and has many similar characteristics, therefore a k, of 0.045 was

chosen for Watersheds 3 & 4. P is equal to 0.5, and m is equal to 0.38 according to the U.S. Army
Corps of Engineers’ equations. Calculations of Lag Time are presented in Appendix D.2 at the end
of this report. Table 4.6 summarizes the calculations

Table 4.6- Sub-Basin Lag Time Summary

Sub- L, L., S, Lag,
Basin miles miles feet/mile minutes
M1 0.83 0.41 275 12
M3 2.79 1.50 210 34
M5 1.56 0.72 268 20
M6 1.55 0.83 496 18
M8 1.44 0.58 449 16
M10 1.60 0.65 623 16
M11 1.64 0.68 469 17
M13 1.25 0.48 776 13
M14 1.35 0.42 952 12
M16 1.97 0.98 625 20
M17 1.83 0.76 757 17
M18 1.61 0.82 1081 16
MT1 2.65 1.18 135 33
MT2A 1.80 1.02 200 25
MT2B 1.56 0.74 325 19
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Table 4.6- Sub-Basin Lag Time Summary

. Sub- L, L., S, Lag,

Basin miles miles feet/mile minutes

MT2C 2.28 1.19 407 25

MT3 2.99 1.46 333 31

MT4A 1.90 0.72 849 17

MT4B 1.67 0.95 654 19

MT5 2.12 0.94 773 20

MT6 1.39 0.77 1020 15

L1 1.32 0.57 155 19

L3 2.30 1.15 204 28

L5 1.21 0.42 228 15

L7 2.02 0.91 330 23

L8 1.34 0.60 470 15

L9 1.49 0.74 624 17

. L11 1.54 0.80 478 18

112 2.41 1.06 434 24

L13 2.31 0.96 390 23

| L14 2.15 0.86 344 22

i L15 1.56 0.57 620 15

‘ L16 1.78 0.84 1094 17

L17 1.71 0.60 1035 15

LT1A 2.03 0.84 173 25

LT1B 1.62 0.52 271 17

LT1C 1.50 0.78 172 22

LT2 1.87 0.92 264 23

LT3A 1.83 0.82 282 22

LT3B 2.20 1.12 413 24

. LT4A 1.56 0.70 356 18

LT4B 1.97 0.91 440 21

JN: 45-100648 RBF Consulting 4-12




Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

Table 4.6- Sub-Basin Lag Time Summary

Sub- L, L., S, Lag,
Basin miles miles feet/mile minutes
LT5A 2.40 1.27 412 26
LT5B 2.50 0.96 339 25

LT6 1.99 0.94 581 20
LT7A 1.64 0.70 577 17

LT7B1 2.10 1.10 940 20
LT7B2 1.56 0.70 904 15
LT7C 1.30 0.64 1553 12
LT7D 1.04 0.51 1424 11

BC1 1.83 0.83 220 23

BC2 2.05 0.88 353 22

BC3 1.51 0.57 410 16

Page 5-20 of the DDM states that the HEC-1 computation interval, ot time step (NMIN), should
equal about 0.15 times the lag time, or be within a range from 0.1 to 0.25 times the lag time (Sabol,
1995). Based on the lag times shown in Table 4.6, the time step for the Moote’s Gulch HEC-1
model (Moores.hcl) was selected to be 2 minutes, the Little Squaw Creek HEC-1 Model (LSC.hc1)
was selected to be two minutes, and the time step for Wash SN2ES16 HEC-1 model (BCC.hc1) was
selected to be 2 minutes. These calculations ate provided in Appendix D.2.

The S-Graph chosen to create the unit hydrographs for each model is the Phoenix Mountain S-
Graph, as shown in the DDM (pg 5-22). The time step for the watershed (NMIN) and calculated
lag time for each sub-basin was entered into WMS, which calculated the unit hydrograph for each
sub-basin and prepared it for input into the HEC-1 input file.

Channel Routing

Thete are thirty-five reaches that require channel routing. Normal depth routing was performed in
HEC-1 for these reaches. The Cross-sections were created in WMS using the cross section editor
on a DEM. Normal depth was calculated using WMS’s channel calculator. Cross-section plots are
provided in Appendix D.3, along with the calculation results. Table 4.7 summarizes the normal
depth routing calculations.

Table 4.7- Channel Routing: Parameters for Normal Depth Routing

Reach Reach Length” Slope Velocity NSTPS
feet ft/ft fps
RM2 2295 0.01768 11.541 1
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Table 4.7- Channel Routing Parameters for Normal Depth Routing

Reach Reach Length” Slope Velocity NSTPS
feet ft/ft fps

RM4 7420 0.01405 7.109 6
RM6 4756 0.01747 7.623 3
RM7 3639 0.01872 8.01 3
RM9 6023 0.01962 8.266 4
RM11 4614 0.02097 7.555 3
RM12 7632 0.0276 12.615 3
RM14 4985 0.02823 12.232 2
RM15 5167 0.03273 12.431 2
RM17 4907 0.05738 14.16 2
RM18 5144 0.0800 11.07 5
RMT2B 7796 0.0295 8.366 5
RMT2C 5798 0.0393 11.376 3
RMT4B 3498 0.0416 10.412 2
RL2 4673 0.0189 14 5
RL4 8237 0.0193 8 9
RL6 3643 0.0184 8 +
RL8 6667 0.0202 9 6
RLIY 3019 0.0209 9 3
RL10 1478 0.0264 11 1
RL12 3791 0.0322 12 3
RL13 1974 0.0354 13 1
RL14 6706 0.0442 13 4
RL15 7280 0.0359 13 5
RL16 4972 0.0452 9 5
RL17 3414 0.0755 13 2
RLT1B 9734 0.0215 8 10
RLT1C 1642 0.0215 16 1
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Table 4.7- Channel Routing Parameters for Normal Depth Routing

Reach Reach Length” Slope Velocity NSTPS
feet fe/ft fps
RILT3B 6271 0.0281 10 5
RLT4B 4856 0.0192 6 7
RLT5B 4915 0.0614 13 5!
RLT7B 6841 0.0422 12 5
RLT7C 5450 0.0807 12 4
RLT7D 6738 0.1133 16 4

* Reach length and slope are obtained from WMS by listing the stream segment length (SL) and stream segment slope
(SS). These values may match maximum stream length (MSL) and maximum stream slope (MSS) in some cases, but not in
all cases. SL and SS will not match MSIL, and MSS if there is a stream defined in WMS that is not the routing reach, but it
is longer than the routing reach.

Reservoir Storage Routing

There are several locations at Interstate 17 where the runoff could back up at culverts causing a need
to perform reservoir storage routing. Reservoir storage routing was not petformed in this study due
to its nature of being a Zone A Delineation Study and the difference between the accuracy of the
surveyed culvert data and the topography used in this study. Several of the culvert invert elevations
are about 5 feet lower than the aerial mapping shows. Additionally, reservoir routing was performed
on a couple of the culverts in order to see the effect on the peak flows. The results showed that the
storage upstream of the culverts did not significantly alter the downstream peak flow quantities.
Therefore, reservoir storage routing has not been performed.

43  Problems Encountered During the Study

4.3.1  Special Problems and Solutions

Modeling watersheds in WMS using DEMs, TINs, and Map Objects presents a problem when two
branches of a stream join at 2 confluence point. When using the DEM, TIN, or Map modules for
watershed modeling, WMS will not allow an outlet to exist without a connected sub-basin. If two
washes are combining, and each wash is receiving routed flow from an upstream sub-basin, four
hydrographs will be generated and combined at the confluence point. It is often desirable, especially
in floodplain modeling, to know the combined peak flow of a routing reach and a sub-basin before
the flows are combined at a tributary confluence. For Watersheds 3 & 4 this problem was avoided
by adding an outlet just upstream of a confluence, and one downstream, at the next grid point. This
creates small drainage areas in the WMS Map Files that have negligible area. The input unit
hydrographs for each of these small “Dummy” sub-basins was set to a series of zeros, which
produces an outflow from these sub-basins of 0 cfs. These sub-basins are labeled as “Dummy

Drainage Ateas” in the HEC-1 model.

Another inconvenience with WMS is that it inserts a routing reach label for every outlet or
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that has no data in it. For Little Squaw Creek and Wash 8N2ES16 the peak flows are the same for
the furthest downstream concentration point and routing reach. In the Moores Gulch model it
changes slightly. Nevertheless, this is not a problem because the peak flow at the concentration
point is used for floodplain modeling.

‘ concentration point. The result is that the last card in each HEC-1 model 1s a blank routing card

A problem was encountered using the Watershed Modeling System (WMS v6.1) to run the HEC-1
model for Moore’s Gulch. After opening the moores.wpr file (WMS project file) one of the unit
hydrograph records was duplicated throughout the HEC-1 input file. In order to remedy this problem
the moores.hcl file was read in separately, which propetrly assigned the appropriate unit hydrographs
to their respective basins.

Note: After reading in the *.hc1 file the user must verify that the JD cards have not been duplicated and
that their rainfall patterns are propetly assigned. Storms 1 and 2 should use rainfall Pattern 1 while
Storms 3,4, and 5 should use Patterns 2, 3, and 4, respectively.

This problem is currently being investigated by EMS-I and EMRL, the distributors and developers of
WMS.

4.3.2  Modeling Warning and Error Messages

The HEC-1 model did not produce any error or warning messages.
‘ 4.4  Calibration
Recorded data has not been used to calibrate the model at this stage of the study.

4.5 Final Results

4.5.1 Hydrologic Analysis Results

Table 4.8 lists the results of the hydrologic analysis.

Table 4.8- HEC-1 Results

Drainage ID Peak Time to Runoff Area Unit Peak
Discharge Peak Volume sq. miles cfs/sq. mi.
cfs hours acre-feet
CPM1 9521 4.93 1048 14.71 634
M1 751 4.10 26 0.27 2781
CPM2 9360 4.90 1033 14.44 648
CPM3 8993 4.90 954 13.83 650
' M3 1326 4.37 107 0.96 1381
CPM4 8803 4.73 878 12.88 683
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. Table 4.8- HEC-1 Results
Drainage ID Peak Time to Runoff Area Unit Peak
Discharge Peak Volume sq. miles cfs/sq. mi.
cfs hours acre-feet
CPM5 7548 4.73 732 10.78 700
M5 1141 4.17 61 0.53 2153
CPM6 7567 4.60 690 10.25 738
M6 1390 4.17 61 0.75 1853
CPM7 7487 4.53 657 9.50 788
CPM3 6920 4.53 598 8.63 802
M8 1619 4.13 68 0.86 1883
CPM9 6875 4.43 560 7.77 885
CPM10 6101 4.47 491 6.49 940
M10 1415 413 57 0.72 1965
CPM11 5872 4.40 457 5.77 1018
' M11 1342 4.13 56 0.70 1917
CPM12 5589 4.30 424 5.07 1102
CPM13 4735 4.33 358 4.12 1149
M13 1523 4.10 57 0.66 2308
CPM14 4355 4.27 319 3.46 1259
M14 2055 4.10 83 0.82 2506
CPM15 3671 4.23 252 2.64 1391
CPM16 2977 4.27 186 1.94 1535
M16 1274 4.17 62 0.65 1960
CPM17 2447 4.20 135 1.29 1897
M17 1501 413 71 0.65 2309
CPM18 1550 4.13 69 0.64 2422
CPMT1 1109 4.33 94 0.60 1848
' CPMT2A 2396 4.47 199 2.10 1141
MT2A 962 4.23 58 0.48 2004
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Table 4.8- HEC-1 Results

Drainage ID Peak Time to Runoff Area Unit Peak
Discharge Peak Volume sq. miles cfs/sq. mi.
cfs hours acre-feet
CPMT2B 2161 4.27 149 1.62 1334
MT2B 1476 4.17 76 0.68 2171
CPMT2C 1403 4.23 82 0.94 1493
CPMT3 1251 4.33 85 0.87 1438
CPMT4A 2017 4.20 104 1.27 1588
MT4A 1526 4.13 67 0.78 1956
CPMT4B 1038 4.17 45 0.49 2118
CPMT5 1726 4.17 88 0.95 1817
CPMT6 1691 4.13 75 0.70 2416
CPL1 9190 5.10 1105 17.36 529
L1 1150 4.17 63 0.47 2447
CPL2 9209 5.03 1059 16.89 545
CPL5 9036 5.03 980 16.16 559
L3 1176 4.27 85 0.62 1897
CPLA4 9053 4.83 915 15.54 583
CPL5 8643 4.83 843 14.38 601
L5 724 4.13 29 0.29 2497
CPL6 8779 4.73 826 14.09 623
CPL7 8027 4.73 699 12.68 633
L7 1387 4.20 78 0.74 1874
CPLS8 8001 4.57 644 11.94 670
L8 1489 4.13 61 0.64 2327
CPL9 7898 4.50 607 11.29 700
L9 985 4.13 42 0.42 2345
CPL10 7736 4.50 580 10.88 711
CPL11 7212 4.50 532 8.95 806
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Table 4.8- HEC-1 Results

Drainage ID Peak Time to Runoff Area Unit Peak
Discharge Peak Volume sq. miles cfs/sq. mi.
cfs hours acre-feet
L11 1210 4.17 52 0.63 1921
CPL12 7042 4.43 504 8.32 846
112 1053 4.23 52 0.89 1183
CPLL5 6884 4.40 485 7.43 927
L13 893 4.23 41 0.75 1191
CPL14 6855 4.33 475 6.67 1028
L14 872 4.20 39 0.82 1063
CPL15 6648 4.23 452 5.24 1269
L15 1622 413 68 0.78 2079
CPL16 2769 4.17 150 1.54 1798
L16 1441 4.13 64 0.67 2151
CPLIT 1998 4.13 93 0.87 2297
CPLT1A 2462 4.40 194 1.88 1310
LT1A 1484 4.23 99 0.81 1832
CPLT1B 1849 4.20 104 1.07 1728
LT1B 1311 4.13 59 0.57 2300
CPLT1C 1005 4.20 51 0.50 2010
CPLT2 1540 4.20 102 0.73 2110
CPLT3A 1716 4.30 110 1.16 1479
LT3A 1135 4.20 59 0.58 1957
CPLT3B 1071 4.23 58 0.58 1847
CPLT4A 2332 4.23 163 1.41 1654
LT4A 1731 4.17 93 0.75 2308
CPLT4B 1393 4.20 75 0.67 2079
CPLT5A 1699 4.30 103 1.93 880
LISA 1039 4.27 56 0.98 1060
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Table 4.8- HEC-1 Results

Drainage ID Peak Time to Runoff Area Unit Peak
Discharge Peak Volume sq. miles cfs/sq. mi.
cfs hours acre-feet
CPLT5B 1226 4.23 65 0.95 1291 ]

LT6 976 4.17 42 0.61 1600
LT7A 979 4.13 41 0.43 2277
CPLT7B 3979 4.17 250 2.49 1598
LT7B1 1465 4.17 77 0.72 2035
LT7B2 1509 4.13 05 0.60 2515
CPLT7C 1477 4.10 56 0.51 2896
CPLT7D 1868 4.10 72 0.67 2788
CPBC1 2549 4.33 169 1.98 1287
BC1 1353 4.20 74 0.78 1735
CPBC2 1980 4.27 107 1.20 1650
BC2 1174 4.20 60 0.64 1834
CPBC3 1313 4.13 55 0.56 2345

Table 4.9 lists the peak flow values that will be used in the hydraulic modeling phase of the study.

Table 4.9- Peak Discharges Used in Hydraulic Calculations

Wash Drainage ID Peak Discharge
MootesGulch, Reach 1 CPM1 9321
MooresGulch, Reach 2 CPM3 8993
MooresGulch, Reach 3 CPM5 7548
MooresGulch, Reach 4 CPM6 7567
MootresGulch, Reach 5 CPMS8 6920
MooresGulch, Reach 6 CPM10 6101
MooresGulch, Reach 7 CPM11 5872
MooresGulch, Reach 8 CPM13 4735
MooresGulch, Reach 9 CPM14 4355
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. Table 4.9- Peak Discharges Used in Hydraulic Calculations
Wash Drainage ID Peak Discharge

MooresGulch, Reach10 CPM16 2977
MooresGulch, Tributary 1 CPMT1 1109
MooresGulch, Tributary 2, Reach 1 CPMT2A 2396
MootresGulch, Tributary 2, Reach 2 CPMT2B 2161
MooresGulch, Tributary 2, Reach 3 CPMT2C 1403
MooresGulch, Tributary 3 CPMT3 1251
MooresGulch, Tributary 4, Reach 1 CPMT4A 2017
MooresGulch, Tributary 4, Reach 2 CPMT4B 1038
MootresGulch, Tributary 5 CPMT5 1726
MootesGulch, Tributary 6 CPMT6 1691
Little Squaw Creek, Reach 1 CPL1 9190
Little Squaw Creek, Reach 2 CPL3 9036

‘ Little Squaw Creek, Reach 3 CPL5 8643
Little Squaw Creek, Reach 4 CPL7 8027
Little Squaw Creek, Reach 5 CPL8 8001
Little Squaw Creek, Reach 6 CPL9 7898
Little Squaw Creek, Reach 7 CPL11 7212
Little Squaw Creek, Tributary 1, Reach 1 CPLT1A 2462
Little Squaw Creek, Tributary 1, Reach 2 CPLT1B 1849
Little Squaw Creek, Tributary 1, Reach 3 CPLT1C 1005
Little Squaw Creek, Tributary 2 CPLT2 1540
Little Squaw Creek, Tributary 3, Reach 1 CPLT3A 1716
Little Squaw Creek, Tributary 3, Reach 2 CPLT3B 1071
Little Squaw Creek, Tributary 4, Reach 1 CPLT4A 2532
Little Squaw Creek, Tributary 4, Reach 2 CPLT4B 1393

' Little Squaw Creek, Tributary 5, Reach 1 CPLT5A 1699
Little Squaw Creek, Tributary 5, Reach 2 CPLT5B 1226
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. Table 4.9- Peak Discharges Used in Hydraulic Calculations
Wash Drainage ID Peak Discharge
Wash 8N2ES16 CPBC1 2549

4.5.2  Verification of Results

The Flood Control District of Maricopa County’s computer program DDMSW was used to compare
three different regression equations to the HEC-1 results. The three equations are identified as USGS,
Malvick, and Boughton. The comparison is provided in Appendix D6 in the form of graphs showing
a plot of the regression equation as a line and the HEC-1 files as points.

All of the HEC-1 results are within the USGS envelope curves, and lie relatively close to the regressions
equations. The HEC-1 discharges are slightly higher than Malvick’s curve, and slightly lower than
Boughton’s curve. The different plots indicate that the HEC-1 discharges are within acceptable limits.
True verification cannot occur because the watershed is ungaged.
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Section 5: Hydraulics

5.1 Method Description

All of the washes delineated in this study are desert-mountain washes. Environmental Modeling
Systems Incorporated’s (EMS-I) Watershed Modeling System version 6.1 (WMS), dated January 21,
2003, was used to create a Triangulated Irregular Network (TIN) from the existing elevation data
provided by the Flood Control District. Different tools within WMS were used to obtain cross
sections and calculate both the normal and critical depths at each cross section. Locations of the
cross sections are shown on the work study maps and in Appendix E5. Hydraulic Structures were
analyzed using Haestad Method’s Culvert Master and the Army Corps of Engineers bridge pier
methodology. The floodplain delineation tools within WMS were then used to interpolate water
surface elevations along the wash and to delineate the Zone A boundary for each wash.

The limits of each floodplain delineation reach matches the reaches used in the hydrologic modeling.
Table 4.9 lists the reaches that ate used in floodplain mapping, and the corresponding downstream
hydrologic concentration point. On each wash, Reach 1 is located the closest to the Agua Fria
River, and the reach numbering increases at each concentration point moving upstream. There ate
also several tributaries to Moores Gulch and Little Squaw Creek. The tributary that has a confluence
with the main stream closest to the Agua Fria River is named Tributary 1, and the numbering
increases at each confluence location upstream. Wash 8N2ES16, the third wash, has been labeled
according to Maricopa County requirements, using the Township, Range, and Section numbers.

Only the portion of each wash and its tributaries located within Maricopa County are delineated.

5.2 Work Study Maps

Work study maps that show the floodplain delineations have been prepared at a scale of 1 inch =
500 feet, according to FEMA standards. A cover sheet shows the location of each wash and the
corresponding floodplain in relation to each other. Each wotk study map shows the thalweg of each
wash, the Zone A boundaries, and the cross sections used in the delineation.

5.3 Parameter Estimation
53.1 Roughness Coefficients

The procedutes used to determine the Manning’s “n” roughness coefficients are outlined in the
USGS publication “Estimated Manning’s Roughness Coefficients for Stream Channels and
Floodplains in Maticopa County, Arizona” (April 1991). Based on field observations, the Manning’s
Roughness Coefficients wete calculated for each wash in the channel and overbanks. A list of the
roughness coefficients for each wash, photos of each wash, and description of how the roughness
coefficients were obtained is provided in Appendix E.1.
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5.4  Cross Section Description

Cross section locations were selected within each sub-basin that has a drainage area greater than 0.5
square miles. The location within each sub-basin was selected by looking at the profile and finding
the most mild slope. A cross section location was selected along the portion of the wash with the
mildest slope where the cross section would give the deepest water depth. This method was used to
make sure that the depth of water within that reach was either equal to or greater than the portion of
that reach with a steeper slope.

The cross sections were digitized into WMS, and a TIN was created of the elevation points. The
plan and profile of each wash based on the TIN is provided in Appendix E5. Tools within WMS
were used to cut the cross sections and weed out any unnecessary points. The peak flows listed in
Tables 4.9 and 5.1 were then used in WMS’s channel calculator to calculate both critical depth and
normal depth at each cross section. If flow is superctitical, then critical depth was used to plot the
floodplain boundaries. A plot of each cross section and the normal depth calculation results are

provided in Appendix E.5.

5.5 Modeling Considerations

Because this study is only producing approximate Zone A delineations, many of the modeling
. considerations that would accompany a detailed study have not been considered in this study.

5.6  Floodway Modeling

Because this study is only producing approximate Zone A delineations floodways have not been

modeled.

5.7 Problems Encountered During the Study

The straight forward procedures of Zone A delineations eliminated all significant problems. WMS,
the hydraulic modeling software, does not produce any warning or error messages for normal depth

calculations.
5.8 Calibration

Calibration was not performed as part of this study.

5.9  Final Results

Table 5.1 lists the results of the hydraulic calculations for both the normal depth and critical depth.
Table 5.2 lists the values used to map the floodplain The floodplain delineation tools 1n WMS 6.1
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were used to map the Zone A floodplain limits using the depth values listed in Table 5.2.

. Table 5.1- Results of the Hydraulic Calculations
Normal Depth Calculations Critieal Depth
Peak @)
Wash gy Q
) (cfs) | Depth Top | A& | pyoude Depth il
() Width | Vel No (£6) Vel.
(ft) | (ft/s) ) (ft/s)
Moores Gulch | g >16 losp1| 117 | 98 | 119 | o074 10.0 15.0
Reach 1
Mosres Galel. | o ‘| goom w0y | mes |72 | D59 8.2 112
Reach 2
Moores Gulch 1 co1 | 7548| 84 | 331 | 67 | 063 7.4 9.4
Reach 3
Moores Gulch | 3115 [ 7567 77 | 237 | 78 | 068 | 66 10.6
Reach 4
Mootes Guleh | 4 350 | 6920 63 | 188 | 86 | 0.73 53 10.9
Reach 5
. Moores Gulch 1} 5 518 | 6101 | 37 | 216 | 83 | 079 3.1 9.7
Reach 6
Moores Guleh | ¢ g | 5g72| 139 51 | 146 | 092 13.3 15,7
Reach 7
Moores Gulch | 7 c31 | 4735 77 | 87 | 118 | 097 7.6 12.1
Reach 8
Mootes Gulch 8.666 | 4355| 10.0 53 141 | 1.03 10.2 13.8
Reach 9
Moores Gulch | g 355 | 5977 76 | 55 | 142 | 128 8.4 11.6
Reach 10
Moores Gulch 1 ¢ 104 | 1109] 4.1 67 | 7.0 | o081 3.7 83
Tributary 1
Moores Gulch
Tributary 2 1.005 | 2396 5.6 109 | 7.6 | 0.78 5.0 9.2
Reach 1
Moores Gulch
Tributary 2 2185 | 2161 | 45 64 98 | 093 43 103
Reach 2
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Table 5.1- Results of the Hydraulic Calculations

Normal Depth Calculations Crifical Depth
Peak (ft)
— R.S. 0
(mile) (cfs) || Depth 'Izop Avg. Froude | Depth -
(f6) Width | Vel. No (f6) Vel.
ft) | (tt/s) : (ft/s)
R ——— e — — o — ———
Moores Gulch
Tributary 2 3165 | 1403 6.2 35 10.7 | 098 6.1 10.9
Reach 3
Bgotes Guloh 0476 | 1251 5.8 45 9.1 0.91 5.6 9.7
Tributary 3
Mobres Gulch
Tributaty 4 0238 | 2017 13.7 72 33 0.20 6.6 11.1
Reach 1
Moores Gulch
Tributary 4 0729 | 1038] 45 35 102 | 1.05 4.6 9.8
Reach 2
Moores Gulch 0.106 | 1726 7.7 37 124 | 021 8.0 11.4
Tributary 5
Mootes Gulch 0.048 | 1691 104 26 124 | 096 10.2 12.8
Tributary 6
Little Squaw Creek | ) <o | 9190 || 11.0 77 133 | 0.78 9.5 15.9
Reach 1
Little Squaw Creek | 4 943 | 9036 [ 8.7 246 | 82 | 0.69 75 11.1
Reach 2
Litde Squaw Greek f iney | gam| 57 389 | 67 | 0.65 4.7 9.2
Reach 3
Little Squaw Creek | 5 1 | g007| 8.8 176 | 91 | o071 76 11.9
Reach 4
Little Squaw Creek | o7 | 001 | 10.3 196 8.6 0.70 8.9 11.8
Reach 5
Little Squaw Creek | o 059 | 7508l 9.9 137 | 108 | 082 9.2 12.6
Reach 6
Little Squaw Creek | o 40 | 7012[ 107 2 | 151 | 096 10.4 15.6
Reach 7
Little Squaw Creek
Tributary 1 1.538 | 2462| 5.8 99 7.4 0.71 5.0 9.6
Reach 1
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Table 5.1- Results of the Hydraulic Calculations

Normal Depth Calculations Lk
Peak (ft)
Wash R.S. Q
(mile) (cfs) | Depth FI:OP e Froude || Depth Avg.
(ff) Width | Vel No (f6) Vel.
(ft) | (ft/s) ) (ft/s)
Little Squaw Creek
Trbutary 1 2.225 1849 5.9 71 7.5 0.71 51 9.8
Reach 2
Little Squaw Creek
Tributary 1 2.307 | 1005 4.5 108 4.9 0.63 3.6 7.9
Reach 3
Little Squaw Creek | 494 | 4ogof 55 91 | 61 | 065 4.6 8.6
Tributary 2
Little Squaw Creek
Tributary 3 0.917 | 1716 5.5 64 8.3 0.81 5.0 9.7
Reach 1
Little Squaw Creek
Tributary 3 1.420 | 1071 4.7 38 10.1 1.07 4.8 9.6
Reach 2
Little Squaw Creek
Tributary 4 0.541 | 2332 5.5 143 6.0 0.64 4.6 8.6
Reach 1
Little Squaw Creek
Tributary 4 1.568 | 1393 2.5 124 5.6 0.69 2.0 7.3
Reach 2
Little Squaw Creek
Tributary 5 0.244 | 1680 6.8 40 12.4 1.18 7.3 10.8
Reach 1
Little Squaw Creek
Tributary 5 1.660 | 1226 3.6 42 11.5 1.26 4.1 9.6
Reach 2
Wash 8N2ES16 0.203 | 2549 12.8 28 14.3 1.00 12.7 14.3
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. Table 5.2- Hydraulic Calculations Used in Floodplain Mapping
Peak Top
Wash R.S. Q Depth Method Depth Width | Vel. Used
(mile) (cfs) Used Used Used (ft/s)
(ft) (ft)
Mootes Guleh 0216 | 9321 Subcritical 11.7 98 11.9
Reach 1
Moires Gulch 0.988 | 8993 Subcritical 10.1 268 79
Reach 2
Mootes Gulch 2681 | 7548 |  Subcritical 8.4 331 6.7
Reach 3
ilmores Gyigh 3112 | 7567 Subcritical 7.7 237 7.8
Reach 4
MeoiesCulch 4350 | 6920 |  Subecritical 6.3 188 8.6
Reach 5
Moores Gulch 5218 | 6101 |  Subcritical 3.7 216 8.3
Reach 6
Moores Gulch 6280 | 5872 |  Subcritical 13.9 51 14.6
' Reach 7
Moores Gulch 7.631 | 4735 Subcritical i 87 11.8
Reach 8
Bipotes Gulsh 8.666 | 4355 Ciltisal 102 54 13.8
Reach 9
Moores Gulch .
o T 1 9352 | 2977 Critical 8.4 61 11.6
Mootes Gulch 0104 | 1109 |  Subcritical 4.1 67 7.0
Tributary 1
Moores Gulch
Tributary 2 1.005 | 2396 Subcritical 5.6 109 76
Reach 1
Moores Gulch
Tributary 2 2.185 2161 Subcritical 4.5 64 9.8
Reach 2
Moores Gulch
Tributary 2 3165 | 1403 Suberitical 6.2 35 10.7
' Reach 3
Mootes Gulch 0476 | 1251 Subecritical 5.8 45 9.1
Tributary 3
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. Table 5.2- Hydraulic Calculations Used in Floodplain Mapping
Peak T.op
Wash R.S. Q Depth Method Depth Width | Vel. Used
(mile) (cfs) Used Used Used (ft/s)
(ft) (ft)
Moores Gulch
Tributary 4 0.238 2017 Subcritical 13.7 12 3.3
Reach 1
Moores Gulch
Tributary 4 0.729 1038 Critical 4.6 35 9.8
Reach 2
Msies/Chr ey 0.106 | 1726 Critical 8.0 38 11.4
Tributary 5
MagiEsCn o 0.048 | 1691 Subcritical 10.4 26 12.4
Tributary 6
Litfle Squaw Creek | oo | 0190 |  Subcritical 11.0 77 133
Reach 1
Little Squaw Creek | 4 o043 | 9036 |  Suberitical 8.7 246 8.2
. Reach 2
Little Squaw Creek | 5994 | g643 |  Subecritical BT 388 6.7
Reach 3
Little Squaw Creek 1 5 49 | 8027 |  Subcritical 8.8 176 9.1
Reach 4
Little Squaw Creek | 4 oo | 8001 |  Suberitical 103 196 8.6
Reach 5
Little Squaw Creck 1 5 539 | 7898 | Subcritical 9.9 137 10.8
Reach 6
Littfle Squaw Creek | 5440 | 9212 | ‘Suberitical 10.7 62 15.1
Reach 7
Little Squaw Creek
Tributary 1 1.538 2462 Subcritical 5.8 99 7.4
Reach 1
Little Squaw Creek
Tributary 1 2.225 1849 Subcritical 5.9 71 75
Reach 2
Little Squaw Creek
Tributary 1 2.307 1005 Subcritical 4.5 108 4.9
Reach 3
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' Table 5.2- Hydraulic Calculations Used in Floodplain Mapping
Peak T‘op
Wash R.S. Q Depth Method Depth Width | Vel. Used
(mile) (cfs) Used Used Used (ft/s)
(ft) (ft)
Little Squaw Creek | 393 | 1540 |  Subcritical 5.5 91 6.1
Tributary 2
Little Squaw Creek
Tributary 3 0917 | 1716 Subcritical 5.5 64 8.3
Reach 1
Little Squaw Creek
Ttributary 3 1.420 1071 Critical 4.8 39 9.6
Reach 2
Little Squaw Creek
Tributary 4 0.541 2332 Subcritical 5.5 143 6.0
| Reach 1
‘ Little Squaw Creek
| Tributary 4 1.568 | 1393 Subcritical 2.5 124 5.6
| Reach 2 '
. Little Squaw Creek
Tributary 5 0.244 | 1699 Critical 7.3 43 10.9
Reach 1
Little Squaw Creek
Tributary 5 1.660 | 1226 Critical 4.1 45 9.6
Reach 2
Wash 8N2ES16 0.203 2549 Subcritical 12.8 28 14.3
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1 REVISION | BY | DATE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

UPPER AGUA FRIA WATERSHED
SUB WATERSHEDS 3 & 4
ZONE A
FLOODPLAIN DELINEATION STUDY
F.C.D. CONTRACT NO. 2000C020

e 1608 NOATH 200 AVERLE. SUTE 10
e 0022002

CONSULTING 02471200 - FAXo00kt 330 » weartisom
BY DATE
DESIGN WIK 05/28/03
DESIGN CHK. NEF 05/28/03
PLANS FBW 05/28/03
PLANS CHK WK 05/28/03
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) LEGEND

100-YR FLOODPLAIN BOUNDARY

SECTION LINE

Corporate_Limits
CORPORATE LIMITS —_—

COUNTY, PARISH, STATE OR Counly. Bog.mdorz
INTERNATIONAL BOUNDARY

SECTION NUMBERS 32
ZONE DESIGNATIONS ZONE A
ELEVATION REFERENCE MARK )z(b{fr%gé

CROSS SECTION

.
2 TOPOGRAPHICAL DEPRESSIONS £ 4
Col>
! 2239
|°97x ’ x
5
X 1574 S ELEVATION REFERENCE MARKS
{ < NOTE: ALL ELEVATIONS ARE BASED ON NORTH AMERICA
5 VERTICAL DATUM OF 1988.
N TO CONVERT TO 1929 NGVD, SUBTRACT 2.27 FEET.
X 1954 g 3 i /-
E 1.D. NUMBER ELEVATION (FT) DESCRIPTION/LOCATION
2120 S
S UAF 6 1867.52 SET FCOMC BRASS CAP AT
V LAT.  N-3401'23"
LONG. W—112'09"44"
o 1981 | 2004.45 UAF 7 2004.45 SET FCDMC BRASS CAP AT
P | Lt LAT. N-3#01'22

LONG. W-112'09'01"

UAF 9 1880.75 SET FCDMC BRASS CAP AT
LAT. N-34'00'58"

2136 LONG. W-112'09'39"
ki UAF 10 1980.14 SET FCOMC BRASS CAP AT

S AT, N-3% .

LITTLE SQUAW CREEK' N LONG. W-11203°05
ZONE A UNF 11 1985.99 SET FCOMC BRASS CAP AT

LAT.  N-34'00'49
LONG. W-112'08"15"

: SET FCDMC BRASS CAP AT
1-10'x10'x153" CBC A 188293 o k0 e
& RS, 0,650 LONG. W-11209'33"
o 2475 g UAF 14 1904.10 SET FCOMC BRASS CAP AT
= o X 2039 LAT. N-34003
>

AGUA FRIA R

LONG. W-11209'08"

1-8x7'x98’ CBC NOTES

RS. 0234

@@

X
RiN-22 LITTLE SQUAV CREEK 22
o R =~ _ SERIY %2078 N £ _ IRIBUTARY 2 % - = s L
l 3
28) 27 27
X A
2066, « 2037
1980.14 -BRIDGE
| Huario RS. 1689 -
P |
S, 1. . &-\14
= 'l d’}/- g
X 2001 \% ITTLE SQUAW CREEK)}‘%
| 3 s X 2056 - 7
| :§ 1978 %Qs ‘
% X 2012 = E
'y N 2021
A

X 2023

A
=
5>
>
A
=

Lo

/ ‘ =
WS oo o \ 7 —
<MOORES GULCH NO.| REVISION [ BY | DATE
MOORES GULCH |
ZSIBEUT,{‘R 1 ZONE A
= FLOOD CONTROL DISTRICT
«11904.1
I g NN OF MARICOPA COUNTY
1948 7
2093 X 2056 UPPER AGUA FRIA WATERSHED
% Py 3 J SUB WATERSHEDS 3 & 4

ZONE A
FLOODPLAIN DELINEATION STUDY
F.C.D. CONTRACT NO. 2000C020

‘ 500' 0’ 500’ 1000’ M e oo s s
e — o — CONSULTING  so0urzmm0 - i\ o024 220 » weatércom

v BY DATE
N SCA\LE' - j BG FEEL DESIGN WK 05/28/03
FLIGHT DATES: DESIGN CHK. NEF 05/28/03
12/16/2000-03/15/2001 PLANS FBW 05/28/03
PLANS CHK WK 05/28/03
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2276

2321

i 212149
] v

X

X 2344

X 2557

X

I

I X

| X 2187 2208

2204
X
LITTLE SQUAW CREEK
ZONE A
2312 2054,68 P
X UAF12 3 &
23 /
: — G L
[ 26

2192

2221 %

MODRES GULCH
TRIBUTARY,

LITTLE SQUAW CREEK

TRIBUTARY 3
ZONE A

X 2648

? \ X 2806

2664

2844

X 2787

2819
X

500’ 0’ 500’ 1000’

=

SCALE: 1”= 1000 FEET
FLIGHT DATES:
12/16,/2000-03/15/2001

LEGEND

100-YR FLOODPLAIN BOUNDARY
SECTION LINE

CORPORATE  LIMITS

COUNTY, PARISH, STATE OR
INTERNATIONAL BOUNDARY

SECTION NUMBERS 32
ZONE DESIGNATIONS Z0NE A
ELEVATION REFERENCE MARK lTR2e

CROSS SECTION

TOPOGRAPHICAL DEPRESSIONS

ELEVATION REFERENCE MARKS

Corporate Limits

County Bounduvz

NOTE: ALL ELEVATIONS ARE BASED ON NORTH AMERICA

VERTICAL DATUM OF 1988.
TO CONVERT TO 1929 NGVD, SUBTRACT 2.27 FEET.

1.D._NUMBER ELEVATION (FT) ~ DESCRIPTION/LOCATION
UAF 8 2121.49 SET FCOMC BRASS CAP AT
LAT. N-34'01'24"
LONG. W-11207'32"
UAF 12 2054.68 SET FCDMC BRASS CAP AT
LAT.  N-34'01'02"
LONG. W-112'07'48"
UAF 18 2243.48 SET FCOMC BRASS CAP AT
LAT.  N-34'00'32"
LONG. W-112'07'02"
NOTES

I
! !
| DATE

[
|
NO REVISION | M

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

UPPER AGUA FRIA WATERSHED
SUB WATERSHEDS 3 & 4
ZONE A
FLOODPLAIN DELINEATION STUDY
F.C.D. CONTRACT NO. 2000C020

1605 NOATH 290 AVEMLE. BUTE 10
CONSULTING 6024972200 « FAX 6024672201 » meusificom

BY DATE
DESIGN WK 05/28/03
DESIGN CHK| NEF 05/28/03
PLANS FBW 05/28/03
PLANS CHK WK 05/28/03
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MOORES GULCH
TRIBUTARY 2
ZONE A

X' 2847

920/

X 3206

o

2768,
X

DORES GULCH
TRIBUTARY S
\ ZONE A

b G
2811 b

X
2745

i
[N

500’ 0’ 500’ 1000’

= e

SCALE: 1”= 1000 FEET
FLIGHT DATES:
12,/16,/2000-03/15,/2001

LEGEND

100-YR FLOODPLAIN BOUNDARY

SECTION LINE

Corporate Limits
CORPORATE LIMITS

COUNTY, PARISH, STATE OR County_Boundary
INTERNATIONAL BOUNDARY

SECTION NUMBERS 32

ZONE DESIGNATIONS ZONE A

ELEVATION REFERENCE MARK w0526

CROSS SECTION 0.1000
-

TOPOGRAPHICAL DEPRESSIONS

AL
4700

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NORTH AMERICA
VERTICAL DATUM OF 1988.
TO CONVERT TO 1929 NGVD, SUBTRACT 2.27 FEET.

1.D. NUMBER ELEVATION (FT) DESCRIPTION/LOCATION

UAF 20 2420.10 SET FCOMC BRASS CAP AT
LAT.  N-34'0024
LONG. W-11204'58"

NOTES

2
1

[ I [
I I |
NO.| REVISION | BY | DATE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

UPPER AGUA FRIA WATERSHED
SUB WATERSHEDS 3 & 4
ZONE A
FLOODPLAIN DELINEATION STUDY
F.C.D. CONTRACT NO. 2000C020

1605 NOATH 200 AVENLE, BUTE 100

CONSULTING 502472200 « FAX 0024872200 + weaFF com

BY DATE
DESIGN WK 05/28/03
DESIGN CHK.|| NEF 05/28/03
PLANS FBW 05/28/03
PLANS CHK WIK 05/28/03
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1956
X
/-
< 1929
« 1956
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2084
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X
2017

2077
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X

2001.90
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i
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>E§
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2 9714_1«'
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INTERSTATE .17,

=

BRI
2064.25

UAF17

N

500’ 0’

=i

e

500’ 1000’

= I = |

»

FLIGHT DATES:

SCALE: 1"= 1000 FEET

12/16,/2000-03/15/2001

LEGEND _

100-YR FLOODPLAIN BOUNDARY

SECTION LINE

Corporate Limit
CORPORATE LIMITS orporate Lmis

COUNTY, PARISH, STATE OR
INTERNATIONAL BOUNDARY

County Boundorz

SECTION NUMBERS 32

ZONE DESIGNATIONS 20NE A

ELEVATION REFERENCE MARK 1/28:36

CROSS SECTION 0.1000)
o

TOPOGRAPHICAL DEPRESSIONS

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NORTH AMERICA
VERTICAL DATUM OF 1988.
TO CONVERT TO 1929 NGVD, SUBTRACT 2.27 FEET.

1.0. NUMBER ELEVATION (FT) DESCRIPTION /LOCATION
UAF 28 2001.70 SET FCDMC BRASS CAP AT
LAT.  N-3359'26"
LONG. W-112'08'51"
UAF 15 1937.10 SET FCDMC BRASS CAP AT
LAT.  N-34'00'15"
LONG. W-112'08'35"
UAF 16 2001.08 SET FCOMC BRASS CAP AT
LAT.  N-34:00'00"
LONG. W-112'08'03"
UAF 17 2064.25 SET FCOMC BRASS CAP AT
LAT. N-3359'48"
LONG. W-112'07'35"

NOTES

S il sl

rl
@. 7

| I

2
1

[
| | 1
NO.J REVISION 1 BY | DATE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

UPPER AGUA FRIA WATERSHED
SUB WATERSHEDS 3 & 4
ZONE A
FLOODPLAIN DELINEATION STUDY
F.C.D. CONTRACT NO. 2000C020

15605 NOHTH 2800 AVENLE. SUITE 00
AZONA

R
CONSULTING 602472200 + FAX 0024672200 + wwaiFicom

BY DATE
DESIGN WK 05/28/03
DESIGN CHK|| NEF 05/28/03
PLANS FBW 05/28/03
PLANS CHK WIK 05/28/03
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2447
2402,85
X E{GaFTo

2463 X 2457
X

DORES GULCH
TRIBUTARY 3
S ZONE A
V =
X 2276
X 2355

X
2306

|

098.20 s

KUAF21

! o = S
| N
\ ’ 2173.28
{ UAF22 (S
N

X 2781

2715
X

2416~
Vi

2472
X

MOORES GSLCH
ZONE A
|

2216.93 4
=t AF23 X 2493

|
| o1
&7 = = :
' 0=
| , 25
N » %
2496
5 S A
| ‘ e |
| 2y
: |
| :
|
35| 36 : 36| af

[N

X 2622 |

)

500’ 0

500’ 1000’

= -— )

SCALE: 1"= 1000 FEET
FLIGHT DATES:
12/16,/2000-03/15/2001

_ LEGEND _

100-YR FLOODPLAIN BOUNDARY

SECTION LINE

Corporate Limits
CORPORATE LIMITS drpordle s

COUNTY, PARISH, STATE OR County Boundary
INTERNATIONAL BOUNDARY

SECTION NUMBERS 32
ZONE DESIGNATIONS Z0NE A
ELEVATION REFERENCE MARK 528
CROSS SECTION 0.1000
o
S
TOPOGRAPHICAL DEPRESSIONS £ 3

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NORTH AMERICA
VERTICAL DATUM OF 1988.
TO CONVERT TO 1929 NGVD, SUBTRACT 2.27 FEET.

1.D. NUMBER ELEVATION (FT) DESCRIPTION/LOCATION

UAF 19 2402.85 SET FCDMC BRASS CAP AT
LAT.  N-33'00'24"
LONG. W-112'06'25"

UAF 21 2098.20 SET FCOMC BRASS CAP AT
LAT. N-33'59'48"
LONG. W-112'07'04"

UAF 22 2173.28 SET FCOMC BRASS CAP AT
LAT.  N-33'59'40"
LONG. W-112'06"31"

UAF 23 2216.93 SET FCOMC BRASS CAP AT
LAT. N-33'59'42"
LONG. W-112'06'03"

UAF 24 2289.25 SET FCOMC BRASS CAP AT
LAT. N-3359'56"
LONG. W-112'05'28"
NOTES

AT
f@f ¢

o

2
1

[
] | |
|

NO. REVISION 1 BY | DATE

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

UPPER AGUA FRIA WATERSHED
SUB WATERSHEDS 3 & 4
ZONE A
FLOODPLAIN DELINEATION STUDY
F.C.D. CONTRACT NO. 2000C020

1408 NOHTH 2000 AVENLE. SUITE 00
022802

CONSULTING 80272200 - FAX 0407220 + weuGhcom
BY DATE
DESIGN WK 05/28/03
DESIGN CHK. NEF 05/28/03
PLANS FBW 05/28/03
PLANS CHK WK 05/28/03
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Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

‘ Section 6: Erosion and Sediment Transport

Erosion and sediment transport is not being considered in this study.

JN: 45-100648 RBF Consulting 6-1







Upper Agua Fria Watershed

Zone A Floodplain Delineation Study

Section 7: Draft FIS Report Data

7.1 Summary of Discharges

Table 7.1- Summary of Discharges

Flooding Source and Location Drainage Area | Peak 100-year
(square miles) | Discharge (cfs)
Moores Gulch
Confluence with the Agua Fria River 1471 Heetl
Moores Gulch Tributary 1 == 0.60 1,109
0.43 miles upstream of the Agua Fria River
Moores Gulch Tributary 2
1.84 miles upstream of the Agua Fria River 2:10 2206
Moores Gulch Tributary 3 0.87 1251
3.43 miles upstream of the Agua Fria River ' ’
Moores Gplch Tributary 4 o 127 2,017
4.57 miles upstream of the Agua Fria River
Moores Gulch Tributary 5
6.89 miles upstream of the Agua Fria River 025 1,726
Moores Gulch Tributary 6
8.81 miles upstream of the Agua Fria River L 1,601
Little Squaw Creek
Confluence with Agua Fria River o 2l
Little Squaw Creek Tributary 1
Confluence with Agua Fria River 185 208
Little Squaw Creek Tributary 2 o 0.73 1,540
0.89 miles upstream of the Agua Fria River
Little Squaw Creek Tributary 3 148 1716
2.45 miles upstream of the Agua Fria River ' ’
Little Squaw Creek Tributary 4 141 5330
3.14 miles upstream of the Agua Fria River ' ’
Little Squaw Creek Tributary 5 193 1.699
5.25 miles upstream of the Agua Fria River ' ’
Little Squaw Creek Tributary 6 0.61 976
7.61 miles upstream of the Agua Fria River '

JN: 45-100648 RBF Consulting

7-1




Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

‘ Table 7.1- Summary of Discharges
Flooding Source and Location Drainage Area | Peak 100-year
(square miles) | Discharge (cfs)
Little Squaw Creek Tributary 7 949 3979

8.99 miles upstream of the Agua Fria River

8N2ES16
Confluence with the Agua Fria River 1.98 2,549

7.2 Floodway Data and Flood Profiles

Because this 1s an approximate delineation for Zone A flood plains, there 1s no floodway data nor
Flood Profiles.

7.3 Annotated FIRMs

JN: 45-100648 RBF Consulting 7-2







A.1 Data Collection Summary

The following reports and studies were used in the preparation of this study.

Soil Survey of the Aguila-Carefree Area, Parts of Maricopa and Pinal Counties, Arizona, April 1986, USDA
Soil Conservations Service (SCS)

“Maricopa County Ortho-Photo GPS Summary of Procedure Final Report”, April 2001, RBF
Consulting, Phoenix, Arizona

“Upper Agua Fria Floodplain Delineation Study, Elevation Reference Monuments”, July 1, 2002,
RBF Conslulting, Phoenix, Arizona

“Upper Agua Fria Floodplain Delineation Study, Structure Survey”, July 1, 2002, RBF Consulting,
Phoenix, Atizona

A.2 Referenced Documents

Sabol, Geotge, et al, Draznage Design Manual for Maricopa County, Arigona, V'olume I, January 1995,
Flood Control District of Maricopa County

Thomsen, B.W., and H.W. Hjalmarson, Estimated Manning’s Roughness Coefficients for Stream Channels
and Flood Plains in Maricopa County, Arizona, April 1991, U.S. Geological Survey Water Resources
Division

Jennings, M.E., W.O. Thomas, Jr., and H.C. Riggs, Nationwide Summary of U.S. Geological Survey
Regional Regression Equations for Estimating Magnitude of Frequency of Floods for Ungaged Sites, 1993, U.S.
Geological Survey Water Resources Investigative Report 94-4002., 1994, Reston, Virginia

WS Watershed Modeling System: Reference Manual, 1999, Brigham Young University, Environmental
Modeling Research Laboratory, Provo, Utah

JN 45-100648 RBF Consulting







Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

B.1 Special Problem Reports

JN: 45-100648 RBF Consulting




| | |
CONSULTING

April 24, 2003 JN 45-100648.001

Mr. Richard Harris, P.E.

Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

Subject: Upper Agua Fria Watershed Floodplain Delineation Study
Policy for the determination of the WTR ELYV field in the CAD Deliverable file: fpxfcd-a.xls

Dear Richard:

The WTR_ELYV field in the CAD Deliverable file foxfcd-a.xls was obtained by taking the lowest elevation along
each cross-section extracted from WMS, and adding the normal depth (or critical depth, whichever is higher) to
obtain water surface elevations. The lowest, or thalweg, elevations, as well as the water depths, are found in
Appendix E of each Technical Data Notebook for this study. Screen captures and calculation outputs are
provided for every reach utilized to delineate the floodplain. These values were manually entered into the

WTR_ELYV field of the fpxfcd-a.xls file.

Sincerely,

William J. King, P.E
Water Resources

H\PDATAW45100648\Word\cadeliv-foxfed-a.doc

PLANNING N DESIGN E CONSTRUCTION

16605 North 28" Avenue, Stite 100 m Phoenix, Arizona 85053-7550m 602 467-2200 m FAX 602.467.2201
Cffices located throughout Califomia, Arizona & Nevada = www.RBF.com




Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

B.2 Contact (Telephone) Reports

JN: 45-100648 RBF Consulting B




Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

. Incoming Call Job No. | 45-100648
X Outgoing Call Date 10-11-01
Individual | Angela Mobile By Travis Nuttall
Contact
Title Reality Specialist Phone (623)580-5500
Company | BLM/ Phoenix Project | Upper Agua Fria Zone A
/Agency Name Flood Plain Delineaton
Study

Address 21605 North 7* Ave

Subject of | Searching for As-Built Data on the BLM Property
Contact

Items They have R.O.W. files and maps of what is going to be built.
Discussed | Costs 13 cents per page to copy, paid by check, plastic, or cash.
| The are open 7:30 a.m. to 4:00 p.m. Mon-Fri.

‘) Action to

be Taken

Route to

JN: 45-100648 RBF Consulting B




Upper Agua Fria Watershed

Zone A Floodplain Delineation Study

Incoming Call Job No. | 45-100648
X Outgoing Call Date 10-11-01

Individual | Sarah By Travis Nuttall

Contact

Title Phone (602)225-5200

Company/ | Tonto National Project | Upper Agua Fria Zone A Flood

Agency Forest Soil Survey | Name Plain Delineaton Study
Team

Address

Subject of | Searching for soil survey information in Yavapai County. Black

Contact Canyon City and Rock Springs area.

Items Maybe the NRCS has some. Call Hays Dye at 602-280-8815.

Discussed | She will call me back after doing some research herself. These
areas are out of their jurisdiction. Rock Springs in BLM area.
Black Canyon City in NRCS area.

Action to

be Taken

Route to

JN: 45-100648

RBF Consulting




Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

Incoming Call Job No. | 45-100648

X Outgoing Call Date 10-11-01
Individual | Hays Dye By Travis Nuttall
Contact
Title Regional Manager | Phone (623)280-8815
Company/ | NRCS Project Upper Agua Fria Zone A
Agency Name Flood Plain Delineaton Study
Address
Subject of | Looking for Soil Survey Data
Contact
Items Phil Camp- 602-280-8837 is the Arizona Manager. Can

Discussed | download off of website.

Http:/ /www.ftw.nrcs.usda.gov/ssur.data.html.
ID# AZ645- In Arcinfo format.

GIS Specialist is Eric Wolfbrandt, 280-8822

.) Action to

be Taken

Route to

JN: 45-100648 RBF Consulting B




Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

B.3 Meeting Minutes or Reports

JN: 45-100184 RBF Consulting B




April 23, 2003

Flood Control District of Maricopa County’s Upper Agua Fria Zone A Floodplain
Delineation.

Meeting with Dave Degerness, Richard Harris, Bill King, Nathan Ford, Scott
Larson and Mike Worlton

Items needed to be changed or added:
Add concentration points and color plot of exhibit 1
E-mail comments to Dave djd@mail.maricopa.qov and Richard

Put disks in plastic sleeves in the TDN so they don’t get separated

Add readme file to disk and make a hard copy to put in front of the disk in
the TDN.

Put all CAD deliverable data on disk and turn it in also.

Add letter by Bill King regarding how depth was computed in WMS to TDN
Verify reasoning for stage storage omission in HEC 1 model.

Check difference between boundary one and two (see cad submittal)

= O =

i 828 4




Flood Control District

Scoping Meeting

August 25, 2000

There are about 44-45 watersheds within Maricopa County. Performing floodplain delineation
within those watersheds is prioritized, primarily when cities request delineation.

The watershed we will be studying is the part of Watershed UU west of the Agua Fria River.
We want to map as many bluelines that we can.

Want to do all of the blue lines in Maricopa County within 5 years.

The Flood Control District (FCD) has a contract with BYU (EMS-I) to implement features into

WMS that aid in flood control.

Write into the contract that we will work with BYU (ems-i) and WMS to modify WMS to work out
the bugs.

Upper Agua Fria Zone A Floodplain Delineation

Basic reason for Zone A-

Zone A floodplains usually have 20% more area than floodplains delineated using detailed
methods.

The FCD wants to pre-empt development. They want to get the floodplains delienated before
any development occurs.

Zone A delineations are cost effective.
Zone A is used in outlying areas.
In advance of development.

Most miles per $.

Some bluelines are not washes, and some washes aren’t bluelines. RBF and the FCD will need
to decide together what are, and what are not washes. We may go out with a hand held GPS
unit. One cross section per mile. About 100 miles of delineation.

Constraints

. Only delineate washes within Maricopa County

. Hydrology outside of county

. Watershed based hydrology to the east of Lake Pleasant.

. No watershed with a drainage area less than one square mile (maybe 1%).
¥ No new mapping.

. We'll get aerial photos from them

. We'll get the DEM from them.

. Meet HIS deliverable requirements




. CAD Operator required to take 6-hour course.
'} . Consultant Guidelines
— . Lump Sum contract. Put timeline together. Forebearance letters (3) if you're behind
schedule. Schedule is important. Minimal project management on Joe’s part. If there is
a problem, recommend 3 solutions. He won't solve the problems. Use milestones/

deadlines.
¢ Most of the land is forest service & BLM.
. Use FEMA 265.
. Have Scott and | go out and look.
. First 2 or 3 watersheds will be setting up watersheds by subsections.
. No existing HEC-1/hydrology. Can use regression equations.
. Not doing the Agua Fria
. No ERMs or benchmarks required.
& Backing away from the technical. Going back 20 years. Verification is not necessary.

May take some field cross sections. Interpolate DEM. Compare to field sections.
Minimize survey. Maximize engineering time.
. Modify existing Zone As.

. Naming washes at the T,R,S of the confluence (TINR1S Sec 32).
. Comply with SS 1-97- Come look at a typical Zone A TDN.
s Start project with a ‘Pilot’ watershed for first submittal.
. Maybe divide it into two (or several) projects. (North and south)
. Breaking it down is nicer for FCD and FEMA, especially for review.
. Joe and FCD would like to go to the field with us.
. Joe come to office once a month or every other week.
. Access through rough terrain
. ' . Constraint- Eagle’s habitat. Babbit wants to turn it over to a regional park
. DPGS may be an option.
. May make 1,2, or 3 submittals to FEMA.
. After a workable floodplain map.
. Usually $1500 to $2500 per mile.
. Zone A Delineations
Upper Agua Fria
Scoping Meeting

August 25, 2000 H:\PDATA\45100648\wp\Scoping Meeting.wpd




Upper Agua Fria Watershed
Zone A Floodplain Delineation Study

Kick-Off Meeting

August 30, 2001
People Attending:
Scott Larson, RBF Richard Hatrris, FCD Marta Dent, FCD
Roy McDaniel, RBF Michael Duncan, FCD Bing Zhao, FCD
Tim Murphy, FCD Dave Degerness, FCD
. Use State Standard 1-97 for the Technical Data Notebook.
) The Flood Control District gets the original Legal Advertising.
¢ Richard Harris will give me sample right-of-entry examples and legal counsel for right-of-
entry.
. Received a copy of general guidelines
. Marta will give us the ASCII Grid files, RMS is approximately 2.5 feet.
: GDACS is the basis for ground control.
. We need to schedule a field trip.
: Naming convention of the washes should include section, township, and range.
¢ Contact Dave Degerness about naming convention.
.‘, o The HIS training is coming up.
, . Advertise the study in the Desert Advocate and the Arizona Republic
¢ Get property ownership from Jim Smith. Use the survey letter as the initial letter. Give 72
hours notice. Give surveyors a copy of the state statute to have on hand. About 40 owners.
¢ Task 5.4c should read DRNPTH. Look at the book.
. Got a copy of the Estimate Manning’s Roughness book for Maticopa County
. Scheduled a field trip for 1 week from yesterday. Come up with a route map if we are taking
different vehicles. Meet at RBF office at 8:00 a.m.
: Have a meeting every 2 weeks at our office.
. We will do a public mailing instead of a public meeting at the end of the project.
& - If we need to get on private property, use certified mail.

. Mapping scale- Work with Richard. Use either 1" = 400" or 1" = 1000". Topo maps will be
printed at 1" = 500'. Explore this.

g Borrow an example TDN from Richard.

. David Evans- May be designing a proposed subdivision in the area. The FCD will check.

. The “Sweat Canyon TDN” and the New River TDN are good examples for comparative
hydrology.

. Use 100-year 24-hour and Clark Unit Hydrograph for the 1% study, if applicable.

. Study FEMA 37 and FEMA 265 (January 95)

. CADD Techs and Engineers should attend the HIS Training.

. Get new soils info. From Marta and Dave.

d Meet Wed for Field Trip.

. Plan a meeting at our office on the 12, 8:30 a.m.

JN: 45-100648 RBF Consulting B
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CONSULTING

September 25, 2001

ROCK LTD PARTNERSHIP
Hc | Box 2000
Rock Springs, AZ 85324

Subject: Right of Entry for Surveying Purposes
Parcel Nos.: 202 01 001

Dear Property Owner:

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain
delineation study for the Upper Agua Fria Watershed. The purpose of this study is to determine flood related
hazard zones and delineate areas that may be subject to inundation during a "100-year flood" event.
According to records at the Maricopa County Assessor's office, you own one or more parcel of land within
the limits of the study area.

The intent of this letter is to notify you of the commencement of surveying activities in support of the above
mentioned study. In order to perform these surveys itmay be necessary to enter your property. This activity
should not result in any inconvenience or damage to property. If you have any objections to the entry onto
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501.
Otherwise it will be assumed that you consent to the entry onto your property.

The study and resulting maps will be used for floodplain management purposes and submitted to the
Federal Emergency Management Agency for flood insurance information and revision of Flood Insurance
Rate Maps. This study will be available to the public in approximately 9 months.

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study
by allowing access to your property for the surveyors and by providing any information you may have
regarding past flooding or related problems.

If you have any questions regarding this study or the right of entry, please contact Mr. Richard Harris, P.E.,
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consuilting.

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501.
Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200
Sincerely,

Roy McDaniel, P.E.
Project Manager

PLANNING ® DESIGN B CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 m 602.467.2200 W Fax 602.467.2201

Offices located throughout California, Arizona & Nevada & www.RBF.com
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CONSULTING

September 25, 2001

Arlo W Richardson
1124 S Palo Verde St
Mesa, AZ 85208

Subject: Right of Entry for Surveying Purposes

Parcel Nos.: 202 01 002, 202 01 003, 202 01 004, 202 01 005, 202 02 001A, 202 03 001

Dear Property Owner:

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain
delineation study for the Upper Agua Fria Watershed. The purpose of this study is to determine flood related
hazard zones and delineate areas that may be subject to inundation during a "100-year flood" event.
According to records at the Maricopa County Assessor's office, you own one or more parcel of land within
the limits of the study area.

The intent of this letter is to notify you of the commencement of surveying activities in support of the above
mentioned study. In order to perform these surveys itmay be necessary to enter your property. This activity
should not result in any inconvenience or damage to property. If you have any objections to the entry onto
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501.
Otherwise it will be assumed that you consent to the entry onto your property.

The study and resulting maps will be used for floodplain management purposes and submitted to the
Federal Emergency Management Agency for flood insurance information and revision of Flood Insurance
Rate Maps. This study will be available to the public in approximately 9 months.

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study
by allowing access to your property for the surveyors and by providing any information you may have
regarding past flooding or related problems.

If you have any questions regarding this study or the right of entry, please contact Mr. Richard Harris, P.E .,
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting.

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501.
Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200
Sincerely,

Roy McDaniel, P.E.
Project Manager

PLANNING ® DESIGN = CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 m 602.467.2200 m Fax 602.467.2201

Offices located throughout California, Arizona & Nevada = www.RBF.com
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CONSULTING

September 25, 2001

EXUM-& ASSOC LTD
12322 E Doubletree Ranch Rd
Scottsdale, AZ 85259

Subject: Right of Entry for Surveying Purposes
Parcel Nos.: 202 01 006
Dear Property Owner:

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain
delineation study for the Upper Agua Fria Watershed. The purpose of this study is to determine flood related
hazard zones and delineate areas that may be subject to inundation during a "100-year flood" event.
According to records at the Maricopa County Assessor's office, you own one or more parcel of land within
the limits of the study area.

The intent of this letter is to notify you of the commencement of surveying activities in support of the above
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity
should not result in any inconvenience or damage to property. If you have any objections to the entry onto
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501.
Otherwise it will be assumed that you consent to the entry onto your property.

The study and resulting maps will be used for floodplain management purposes and submitted to the
Federal Emergency Management Agency for flood insurance information and revision of Flood Insurance
Rate Maps. This study will be available to the public in approximately 9 months.

The Flood Control District and its representativesAappreciate your help in assuring the accuracy of this study
by allowing access to your property for the surveyors and by providing any information you may have
regarding past flooding or related problems.

If you have any questions regarding this study or the right of entry, please contact Mr. Richard Harris, P.E.,
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting.

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501.
Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200
Sincerely,

Roy McDaniel, P.E.

Project Manager

PLANNING ® DESIGN ® CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 = 602.467.2200 w Fax 602.467.2201

Offices located throughout California, Arizona & Nevada ® www.RBFcom
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CONSULTING

September 25, 2001

Richard & Norine Tr Rick
3010 E Madison St
Phoenix, AZ 85034

Subject: Right of Entry for Surveying Purposes
Parcel Nos.: 202 02 002A
Dear Property Owner:

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain
delineation study for the Upper Agua Fria Watershed. The purpose of this study is to determine flood related
hazard zones and delineate areas that may be subject to inundation during a "100-year flood" event.
According to records at the Maricopa County Assessor's office, you own one or more parcel of land within
the limits of the study area.

The intent of this letter is to notify you of the commencement of surveying activities in support of the above
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity
should not result in any inconvenience or damage to property. If you have any objections to the entry onto
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501.
Otherwise it will be assumed that you consent to the entry onto your property.

The study and resulting maps will be used for floodplain management purposes and submitted to the
Federal Emergency Management Agency for flood insurance information and revision of Flood Insurance
Rate Maps. This study will be available to the public in approximately 9 months.

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study
by allowing access to your property for the surveyors and by providing any information you may have
regarding past flooding or related problems.

If you have any questions regarding this study or the right of entry, please contact Mr. Richard Harris, P.E.,
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting.

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501.

Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200

Sincerely,

Ao iV

Roy McDaniel, P.E.
Project Manager

PLANNING ®m DESIGN = CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 = 602.467.2200 = Fax 602.467.2201

Offices located throughout California, Arizona & Nevada ® www.RBF com

prated on recvelad napsr




L | | |
CONSULTING

September 25, 2001

Jeanette Louise Shoecraft
1320 W Elliot Rd #103-505
Tempe, AZ 85284

Subject: Right of Entry for Surveying Purposes
Parcel Nos.: 202 03 002
Dear Property Owner: i

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain
delineation study for the Upper Agua Fria Watershed. The purpose of this study is to determine flood related
hazard zones and delineate areas that may be subject to inundation during a "1 00-year flood" event.
According to records at the Maricopa County Assessor's office, you own one or more parcel of land within
the limits of the study area.

The intent of this letter is to notify you of the commencement of surveying activities in support of the above
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity
should not result in any inconvenience or damage to property. If you have any objections to the entry onto
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501.
Otherwise it will be assumed that you consent to the entry onto your property.

The study and resulting maps will be used for floodplain management purposes and submitted to the
Federal Emergency Management Agency for flood insurance information and revision of Flood Insurance
Rate Maps. This study will be available to the public in approximately 9 months.

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study

by allowing access to your property for the surveyors and by providing any information you may have
regarding past flooding or related problems.

If you have any questions regarding this study or the right of entry, please contact Mr. Richard Harris, P.E.,
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting.

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501.

Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200

Sincerely,

Roy McDaniel, P.E.
Project Manager

PLANNING ®m DESIGN 8 CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 w 602.467.2200 ® Fax 602.467.2201

Offices located throughout California, Arizona & Nevada = www.RBF.com
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CONSULTING

September 25, 2001

Charles V Wilder Jr.
5950 W Table Mesa Rd
Phoenix, AZ 85087

Subject: Right of Entry for Surveying Purposes
Parcel Nos.: 202 03 003
Dear Property Owner:

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain
delineation study for the Upper Agua Fria Watershed. The purpose of this study is to determine flood related
hazard zones and delineate areas that may be subject to inundation during a "100-year flood" event.
According to records at the Maricopa County Assessor's office, you own one or more parcel of land within
the limits of the study area.

The intent of this letter is to notify you of the commencement of surveying activities in support of the above
mentioned study. In order to perform these surveys itmay be necessary to enter your property. This activity
should not result in any inconvenience or damage to property. If you have any objections to the entry onto
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501.
Otherwise it will be assumed that you consent to the entry onto your property.

The study and resulting maps will be used for floodplain management purposes and submitted to the
Federal Emergency Management Agency for flood insurance information and revision of Flood Insurance
Rate Maps. This study will be available to the public in approximately 9 months.

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study
by allowing access to your property for the surveyors and by providing any information you may have
regarding past flooding or related problem:s.

If you have any questions regarding this study or the right of entry, please contact Mr. Richard Harris, P.E.;
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting.

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501.
Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200
Sincerely,

Ay Wtforae]

Roy McDaniel, P.E.
Project Manager

PLANNING ®m DESIGN = CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 602.467.2200 = Fax 602.467.2201

Offices located throughout California, Arizona & Nevada = www.RBF.com
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CONSULTING .

September 25, 2001

USA
23636 N 7Th St
Phoenix, AZ 85024

Subject: Right of Entry for Surveying Purposes

Parcel Nos.: 202 04 001, 202 04 002, 202 05 004, 202 05 005, 202 05 006A, 202 05 008, 202 24 001

Dear Property Owner:

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain
delineation study for the Upper Agua Fria Watershed. The purpose of this study is to determine flood related
hazard zones and delineate areas that may be subject to inundation during a "100-year flood" event.
According to records at the Maricopa County Assessor's office, you own one or more parcel of land within
the limits of the study area.

The intent of this letter is to notify you of the commencement of surveying activities in support of the above
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity
should not result in any inconvenience or damage to property. If you have any objections to the entry onto
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501.
Otherwise it will be assumed that you consent to the entry onto your property.

The study and resulting maps will be used for floodplain management purposes and submitted to the
Federal Emergency Management Agency for flood insurance information and revision of Flood Insurance
Rate Maps. This study will be available to the public in approximately 9 months.

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study
by allowing access to your property for the surveyors and by providing any information you may have
regarding past flooding or related problems.

If you have any questions regarding this study or the right of entry, please contact Mr. Richard Harris, P.E.,
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting.

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501.
Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200
Sincerely,

Ty Mt fs U

Roy McDaniel, P.E.
Project Manager

PLANNING ®m DESIGN = CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 = 602.467.2200 ® Fax 602.467.2201

Offices located throughout California, Arizona & Nevada ® www.RBF com
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CONSULTING

September 25, 2001

UNITED STATES OF AMERICA
PO Box 9980
Phoenix, AZ 85068

Subject: Right of Entry for Surveying Purposes
Parcel Nos.: 202 05 001A, 202 05 002, 202 05 003, 202 05 007A

Dear Property Owner:

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain
delineation study for the Upper Agua Fria Watershed. The purpose of this study is to determine flood related
hazard zones and delineate areas that may be subject to inundation during a "100-year flood" event.
According to records at the Maricopa County Assessor's office, you own one or more parcel of land within
the limits of the study area.

The intent of this letter is to notify you of the commencement of surveying activities in support of the above
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity
should not result in any inconvenience or damage to property. If you have any objections to the entry onto
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501.
Otherwise it will be assumed that you consent to the entry onto your property.

The study and resulting maps will be used for floodplain management purposes and submitted to the
Federal Emergency Management Agency for flood insurance information and revision of Flood Insurance
Rate Maps. This study will be available to the public in approximately 9 months.

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study
by allowing access to your property for the surveyors and by providing any information you may have
regarding past flooding or related problems.

If you have any questions regarding this study or the right of entry, please contact Mr. Richard Harris, P.E.,
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting.

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501.
Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200
Sincerely,

gttt fbic 0

Roy McDaniel, P.E.
Project Manager

PLANNING ®w DESIGN = CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 = 602.467.2200 ® Fax 602.467.2201

Offices located throughout California, Arizona & Nevada = www.RBF.com

printed on recycled caoer
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CONSULTING

September 25, 2001

John F & Belle S Swartz
PO Box 10500
Phoenix, AZ 85064

Subject: Right of Entry for Surveying Purposes
Parcel Nos.: 202 24 002

Dear Property Owner:

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain
delineation study for the Upper Agua Fria Watershed. The purpose of this study is to determine flood related
hazard zones and delineate areas that may be subject to inundation during a "100-year flood" event.
According to records at the Maricopa County Assessor's office, you own one or more parcel of land within
the limits of the study area.

The intent of this letter is to notify you of the commencement of surveying activities in support of the above
mentioned study. In order to perform these surveys itmay be necessary to enter your property. This activity
should not result in any inconvenience or damage to property. If you have any objections to the entry onto
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501.
Otherwise it will be assumed that you consent to the entry onto your property.

The study and resulting maps will be used for floodplain management purposes and submitted to the
Federal Emergency Management Agency for flood insurance information and revision of Flood Insurance
Rate Maps. This study will be available to the public in approximately 9 months.

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study
by allowing access to your property for the surveyors and by providing any information you may have
regarding past flooding or related problems.

If you have any questions regarding this study or the right of entry, please contact Mr. Richard Harris, P.E.,
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting.

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501.

Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200

Sincerely,
Roy ZcDaniel, P.E.

Project Manager

PLANNING ® DESIGN = CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 @ 602.467.2200 = Fax 602.467.2201

Offices located throughout California, Arizona & Nevada ® www.RBF.com

onnted on racvcied paoer
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CONSULTING

September 25, 2001

DI PIETRO ARIZONA FAMILY LIMIT
10320 W Indian School Rd
Phoenix, AZ 85037

Subject: Right of Entry for Surveying Purposes
Parcel Nos.: 202 05 007D, 202 05 007E
Dear Property Owner:

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain
delineation study for the Upper Agua Fria Watershed. The purpose of this study is to determine flood related
hazard zones and delineate areas that may be subject to inundation during a "100-year flood" event.
According to records at the Maricopa County Assessor's office, you own one or more parcal of land within
the limits of the study area.

The intent of this letter is to notify you of the commencement of surveying activities in support of the above
mentioned study. In order to perform these surveys itmay be necessary to enter your property. This activity
should not result in any inconvenience or damage to property. If you have any objections to the entry onto
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501.
Otherwise it will be assumed that you consent to the entry onto your property.

The study and resulting maps will be used for floodplain management purposes and submitted to the
Federal Emergency Management Agency for flood insurance information and revision of Flood Insurance
Rate Maps. This study will be available to the public in approximately 9 months.

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study
by allowing access to your property for the surveyors and by providing any information you may have
regarding past flooding or related problems.

If you have any questions regarding this study or the right of entry, please contact Mr. Richard Harris, P.E.,
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting.

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501.
Mr. Roy McDaniel, P.E., Project Manager, RBF Consulting, (602) 467-2200
Sincerely,

%y #8licl

Roy McDaniel, P.E.
Project Manager

PLANNING ® DESIGN = CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 = 602.467.2200 m Fax 602.467.2201

Offices located throughout California, Arizona & Nevada ® www.RBF.com
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CONSULTING

September 25, 2001

DI PIETRO ARIZONA FAMILY LP
440 Lake Cook Rd
Deerfield, IL 60015

Subject: Right of Entry for Surveying Purposes
Parcel Nos.: 202 05 007F

Dear Property Owner:

The Flood Control District of Maricopa County has contracted with RBF Consulting to perform a floodplain
delineation study for the Upper Agua Fria Watershed. The purpose of this study is to determine flood related
hazard zones and delineate areas that may be subject to inundation during a "100-year flood" event.
According to records at the Maricopa County Assessor's office, you own one or more parcel of land within
the limits of the study area.

The intent of this letter is to notify you of the commencement of surveying activities in support of the above
mentioned study. In order to perform these surveys it may be necessary to enter your property. This activity
should not result in any inconvenience or damage to property. If you have any objections to the entry onto
your property you must notify Mr. Richard Harris, P.E., of the Flood Control District at (602) 506-1501.
Otherwise it will be assumed that you consent to the entry onto your property.

The study and resulting maps will be used for floodplain management purposes and submitted to the
Federal Emergency Management Agency for flood insurance information and revision of Flood Insurance
Rate Maps. This study will be available to the public in approximately 9 months.

The Flood Control District and its representatives appreciate your help in assuring the accuracy of this study
by allowing access to your property for the surveyors and by providing any information you may have
regarding past flooding or related problems.

If you have any questions regarding this study or the right of entry, please contact Mr. Richard Harris, P.E.,
of the Flood Control District or Mr. Roy McDaniel, P.E., of RBF Consulting.

Mr. Richard Harris, P.E., Project Manager, Flood Control District, (602) 506-1501.
Mr. Roy McDaniel, P.E., Project Manager, RBF Consuiting, (602) 467-2200
Sincerely,

Ay Wil

Roy McDaniel, P.E.
Project Manager

FLANNING ® DESIGN = CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 m 602.467.2200 m Fax 602.467.2201

Offices located throughout California, Arizona & Nevada www.RBF.com

onintad on recvcled paer
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November 8, 2002 JN 45-100648

Mr. Richard Oxford

Arizona State Land Department
1616 West Adams

Phoenix, Arizona 850007

Subject: Notification of Floodplain Delineation

Dear Mr. Oxford:

The Flood Control District of Maricopa County, under authority of the National Flood Insurance Act of 1968 (P.L.
90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an approximate study of
flood hazard areas in northern Maricopa County, Arizona, for five tributaries to the Agua Fria River. The study
area surrounds is in the vicinity of Table Mesa Road, west of Interstate-17.

The purpose of this study was to determine flood related hazard zones and delineate areas that may be subject
to inundation during a “100-year flood” event. Flood hazard zones will be used by Maricopa County to insure
compliance to the floodplain management objectives of the National Flood Insurance Program. They will also
be used by insurance agents as the basis for determining appropriate flood insurance premium rates applicable
for buildings and their contents.

This announcement is intended to notify all interested persons of this study so that they may have an
opportunity to bring any relevant facts and technical data concerning local flood hazards to the attention of the
Flood Control District. The study will be available for review at the Flood Control District Office, located at 2801

West Durango Road, Phoenix, Arizona, beginning November 13.

The study results will be submitted to the Federal Emergency Management Agency (FEMA) for approval. Upon
approval by FEMA, the study results will be used for revising Flood Insurance Rate Maps for the area. They will
be used for regulating potential future development so as to reduce or prevent possible flood damage to

property and structures.

Please call the District’s Project Manager, Richard P. Harris, P.E., at (602).506-1501 for more information.

Sincerely,

B Wi V.

Roy B. McDaniel, P.E.
Project Engineer
Storm Water Management

H:\PDATAW5100648\wp\Watershed2\0648statelandnotification.doc

PLANNING & DESIGN #& CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 ® 602.467.2200 ® Fax 602.467.2201

Offices located throughout California, Arizona & Nevada ® www.RBF.com
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CONSULTING

November 8, 2002 JN 45-100648

Bureau of Land Management
Arizona State Office

P.O. Box 45155

222 North Central Avenue
Phoenix, AZ 85004

Subject: Notification of Floodplain Delineation
To Whom It May Concern:

The Flood Control District of Maricopa County, under authority of the National Flood Insurance Act of 1968 (P.L.
90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an approximate study of
flood hazard areas in northern Maricopa County, Arizona, for five tributaries to the Agua Fria River. The study
area surrounds is in the vicinity of Table Mesa Road, west of Interstate-17.

The purpose of this study was to determine flood related hazard zones and delineate areas that may be subject
to inundation during a “100-year flood” event. Flood hazard zones will be used by Maricopa County to insure
compliance to the floodplain management objectives of the National Flood Insurance Program. They will also
be used by insurance agents as the basis for determining appropriate flood insurance premium rates applicable
for buildings and their contents.

This announcement is intended to notify all interested persons of this study so that they may have an
opportunity to bring any relevant facts and technical data concerning local flood hazards to the attention of the
Flood Control District. The study will be available for review at the Flood Control District Office, located at 2801
West Durango Road, Phoenix, Arizona, beginning November 13.

The study results will be submitted to the Federal Emergency Management Agency (FEMA) for approval. Upon
approval by FEMA, the study results will be used for revising Flood Insurance Rate Maps for the area. They will
be used for regulating potential future development so as to reduce or prevent possible flood damage to
property and structures.

Please call the District's Project Manager, Richard P. Harris, P.E., at (602) 506-1501 for more information.

Slncerely W

B McDaniel, P.E.
PrOJect Engineer
Storm Water Management

H:\PDATAWU5100648\wp\Watershed2\0648blmnotification.doc

PLANNING & DESIGN & CONSTRUCTION

16605 N. 28th Avenue, Suite 100, Phoenix, AZ 85053-7550 m 602.467.2200 m Fax 602.467.2201

Offices located throughout California, Arizona & Nevada ® www.RBF.com

printed on recycled paper




& & - ,
CONSULTING

November 8, 2002 JN 45-100648

Mr. Charles V. Wilder Jr.
5950 West Table Mesa Road
Phoenix, Arizona 85087-7060

Subject: Notification of Floodplain Delineation

Dear Mr. Wilder:

The Flood Control District of Maricopa County, under authority of the National Flood Insurance Act of 1968 (P.L.
90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an approximate study of
flood hazard areas in northern Maricopa County, Arizona, for five tributaries to the Agua Fria River. The study
area surrounds is in the vicinity of Table Mesa Road, west of Interstate-17.

The purpose of this study was to determine flood related hazard zones and delineate areas that may be subject
to inundation during a “100-year flood” event. Flood hazard zones will be used by Maricopa County to insure
compliance to the floodplain management objectives of the National Flood Insurance Program. They will also
be used by insurance agents as the basis for determining appropriate flood insurance premium rates applicable
for buildings and their contents.

This announcement is intended to notify all interested persons of this study so that they may have an
opportunity to bring any relevant facts and technical data concerning local flood hazards to the attention of the
Flood Control District. The study will be available for review at the Flood Control District Office, located at 2801
West Durango Road, Phoenix, Arizona, beginning November 13.

The study results will be submitted to the Federal Emergency Management Agency (FEMA) for approval. Upon
approval by FEMA, the study results will be used for revising Flood Insurance Rate Maps for the area. They will
be used for regulating potential future development so as to reduce or prevent possible flood damage to

property and structures.

Please call the District's Project Manager, Richard P. Harris, P.E., at (602) 506-1501 for more information.

Sincerely,

oy B 4 Jhoii

Roy B. McDaniel, P.E.
Project Engineer
Storm Water Management
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EXHIBIT A

SCOPE OF WORK
CONTRACT FCD 2000C020

UPPER AGUA FRIA WATERSHED ZONE A FLOODPLAIN DELINEATION STUDY

GENERAL

The goal of this project is to delineate an estimated 50 miles of approximate Zone A 100-year floodplains in

Watershed “UU” (a.k.a., Upper Agua Fria Watershed) east of Lake Pleasant within Maricopa County. The limits of
Watershed “UU” are shown on Exhibit A.1.

In order to accomplish the study’s goal, the consultant will have to 1) coordinate the study with the District and
others, 2) collect and analyze existing data, 3) use existing USGS topographic mapping, 4) perform field surveys as
required, 5) develop the 100-year peak discharges, 6) delineate the Zone A floodplains, 7) prepare the study results
in an electronic form (HIS data will be submitted with each appropriate task deliverable), and 8) deliver all of the
study documentation in formats acceptable to the District and Federal Emergency Management Agency (FEMA).

The consultant must use sound engineering judgement in the development of the hydrologic data and hydraulic
models. All work must meet Arizona Department of Water Resources (ADWR) and the Federal Emergency
Management Agency (FEMA) requirements for Zone A floodplain delineations. Prior to the finalization of this
contract, FEMA and the District must review and accept the results of this study, and all items called for in this
Scope of Work must be delivered to the District. All work completed under this scope of services is to conform
with District Consultant Contracting Guidelines dated August 1, 2000.

The floodplain delineations will be phased according to the sub-watershed identification as identified in Exhibit A.1
and prioritization presented in Table 1, below.

Table 1: Sub-Watershed Prioritization

Sub-Watershed Relative Priority Miles of Delineation
O6N O1E SEC 4 (EAST LAKE PLEASANT) 1 9
07N 02E SEC 7 (TABLE MESA RD AREA) I 2 12
CSN O2E SEC 28 (MOORE GULCH) | 3 15
08N 02E SEC 21 (LITTLE SQUAW CREEK) 4 13
Total Area 49

The time frame for delineation of the Zone floodplains will be 180 days including 90 days for FCD review.

Additional time, equal to 120 days will be allowed for FEMA review. All work must be completed including
FEMA review within 300 days from the notice to proceed.

TASK 1 - COORDINATION

1.1~ Within fourteen days of Notice to Proceed (NTP), the consultant will submit a project schedule to the
District’s Project Manager showing coordination meetings and completion dates for each task identified in the
scope of work. The consultant will update this project schedule when appropriate.

Cantract FCD 2000C020 Page 2 of 8 Exhibit A
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1.3

1.4

1.6

1 87/

1.8

1.9

1.10

2.1

The consultant will participate in regular coordination meetings (at least every 4 weeks) with the District’s
Project Manager and in milestone coordination meetings in the development of the hydrologic and hydraulic
analyses. The consultant is responsible for the minutes of any meetings. Whenever possible, coordination
and milestone meetings will be combined.

The consultant will submit an estimate of the monthly billing within 14 days of Notice to Proceed.
Thereafter, this estimate will be updated and submitted to the District’s project manager at least 10 days
before the end of each quarter.

The consultant will submit monthly progress reports at least 5 days before submittal of monthly invoices.
The report shall be brief and should be no longer than two typed pages. At a minimum, the monthly report
shall contain the following:

a. A description of the work accomplished by task during the reporting month.

b. Percent (%) completed for the month and percent (%) cumulative completed for each task.
c. A brief description of the work to be accomplished in the following month.

d. A description of any problems encountered and a recommended solution.

The consultant is responsible for placing the legal advertising at the beginning of the study, notifying the
public of the study. The ad will be run in a widely circulated local newspaper twice, with approximately one
week between runs. The ad must also be run twice in a local newspaper that serves the area being studied.
After the newspapers run the ad, the consultant will supply the District with the original affidavit of
publication from each newspaper for each day that the ad ran.

The consultant will notify all property owners and obtain any necessary Rights of Entry for the study area.
The District will furnish the consultant with a list of all the property owners to be notified. The consultant
will furnish the District with a sample Right of Entry. letter.

The consultant will meet with officials from the District and send a letter of notification to any incorporated
communities affected. :

The District will provide any public notice beyond that described in Task 1.6.

ConsultantDistrict Performance Evaluations will be performed.” An informal evaluation will be performed at
the completion of the hydrologic analysis. A formal evaluation will be performed at the completion of the
project upon receipt of all deliverables.

The Consultant will partake in the District’s 6-hour HIS Training Course.

(OPTIONAL) The Consultant will work with the District to identify problems in WMS that are encountered
during the services defined in this scope of work. The Consultant will contract with EMS-I to customize
WMS for floodplain delineation and correct the identified problems. This work will only be undertaken
through written authorization by the District’s Project Manager based upon review and approval of specific
tasks and costs.

TASK 2 - DATA COLLECTION

The consultant will collect and review pertinent data from the District and other outside sources. Data to be
collected will include previous flood hazard reports and hydrology for the study area; existing readily
available topographic mapping; proposed development plans, historical flooding information; as-built plans
for existing structures; FEMA Flood Hazard Boundary Maps and any Letters of Map Amendment and/or
Revisions, and other pertinent information.
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22 A written report shmmarizing the data collected will be included as a section in the Technical Data Notebook
(TDN). A preliminary draft of this section is due within 90 days of Notice to Proceed.

o

TASK 3 - TOPOGRAPHIC MAPPING

The consultant will use existing USGS topographic mapping and/or other topographic mapping provided by the
District. '

TASK 4 - FIELD SURVEY

4.1 (OPTIONAL) Field measurements of bridges, culverts, and hydraulic structures are to be obtained by the
consultant when as-built plans are not available, or when conditions have changed that impact the Zone A
delineation. This information should be reduced and compiled into an 11"x 17" (maximum size) drawing for
inclusion in the TDN. The information presented in the drawing should be in a format appropriate for use in
future HEC-RAS models. This task is not authorized with the NTP and may be authorized in writing by the
DISTRICT. '

4.2 Copies of the survey field books and office calculations must be included in the TDN. This information can
be submitted separately if approval is obtained from the District’s Project Manager.

4.3 (OPTIONAL) The Consultant shall provide field survey data for cross sections used for approximate
floodplain delineations where USGS DEM data are not adequate. This task is not authorized with the NTP
and may be authorized in writing by the DISTRICT.

e e
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4.4 Digital data in either a CADD or GIS format will be prepared in conformance with the District's Hydrologic
Information System Data Delivery Specifications, Revision 3.1 (or CADD Data Delivery Specifications Rev.
1.0. January 2000). The following themes are the ones generally used for the data developed for Field
Survey. However, for this study there may not be data for every theme identified here, or the consultant
might develop data for themes not listed here. Therefore, only those themes for which there are data need to
be completed. If the consultant has data that don't fit one of the themes listed here, the District’s Project
Manager shall be contacted to determine the appropriate theme for that data.

o

a. CORNERS (if any) b. CTRL (Misc. Control Survey Pts.)

c. FPCTLFCD (ERM:s) e. FPXFCD (Floodplain Cross Sections)

TASK 5 - HYDROLOGY

5.1 The Consultant will develop hydrology using the Watershed Modeling System (WMS). The peak discharges
for sub-watersheds will be developed using HEC-1 and will be veritied using regression equations. The
watersheds will cover the portion of Watershed “UU” located east of Lake Pleasant and the Agua Fria within
Maricopa County, and that portion of the watershed within Yavapai County that drains into Maricopa County
as shown in Exhibit A. Data needed for the hydrologic study will be provided by the District for the portion
of the watershed within Maricopa County. Necessary hydrologic data for the portion of the watershed located
within Yavapai County will be developed by the Consultant and reviewed and approved by the District. No
sub-basin will have a drainage area smaller than % square mile. The consultant must analyze the data

carefully and in some instances correlate data against other hydrologic data such as regression equations in
order to obtain the most realistic results.

| d——— . — . . it -

Meetings shall be held with the Flood Control District staff at the following milestones:

s
w
19

’ a. Meeting number 1: field trip at the start of the project to scope out the critical points of the watershed
’ and problem areas.

Contract FCD 2000C020 ' Page 4 of 8 Exhibit A
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b. Meeting number 2: as soon as basic data are gathered and the sub-basins have been delineated. A
copy of the draft maps of the sub-basins must be delivered to the District at this meeting. The method
for generating the peak discharges will be agreed upon at this meeting.

c. Meeting number 3: to review of final document and comments by the District.
The Hydrologic Report

5.3.1 The findings of the hydrologic study will be presented in Section 3 of the Technical Data Notebook
and will be prepared in accordance with ADWR State Standards Attachment 1-97 (SSA 1-97). The
report will be organized as specified by the District, following SSA 1-97 format. Specific deviations
from this hydrologic scope shall not be undertaken without the specific written authorization from the
District’s Project Manager.

Digital data in either a CADD or GIS format will be prepared in conformance with the District's Hydrologic
Information System Data Delivery Specifications, Revision 3.1 (or CADD Data Delivery Specification, Rev.
1.0, January 2000). The following themes are the ones generally used for the data developed for hydrology.
However, for this study there may not be data for every theme identified here, or the consultant might develop
data for themes not listed here. Therefore, only those themes for which there are data need to be completed.
If the consultant has data that does not fit one of the themes listed here, the District’s Project Manager shall
be contacted to determine the appropriate theme for that data.

a. DRNBSN (Drainage Boundary) b. PRIDAT (Project Identification)

c. DRMPTH (Drainage Pg;h)

TASK 6 - FLOODPLAIN DELINEATION

6.1  Floodplain delineations will be conducted using methodology as outlined by FEMA. The consultant will
prepare the study using the guidelines established in FEMA 37, Flood Insurance Study Guidelines and
Specification for Study Contractors, January 1995, FIA 12, Appeals, Revisions, and Amendments to Flood
Insurance Maps, December 1993, and FEMA 265, Managing Floodplain Development in Approximate Zone
A Areas, April 1995.

6.2 The delineation work shall meet requirements for floodplain delineations as prescribed by FEMA and the
Arizona Department of Water Resources.

6.3 The delineation study shall be based on the final results of the hydrologic study as directed by the District.

6.4  The consultant must obtain District approval at each of the following steps:

a. Draft field reconnaissance section of the TDN and estimation of Manning's "n" values.
b. Proposed location and alignment of the cross sections.
c. Methodology used for both the floodplain and optional floodway delineations.
d. Approximate floodplain (natural) delineation.
e. Final hydraulics section of the TDN.
Contract FCD 2000C020 Page 5of 8 Exhibit A




6.5  Field Reconnaissance

6.5.1  The consultant will conduct a field reconnaissance of the study area. This will include observation of
channel and floodplain conditions for estimating Manning’s "n" values: photographic documentation
of floodplain characteristics; determination of channel bank characteristics; observation of possible
overflow areas; observation of levees or other flood control structures; and measurement of bridge
dimensions.

6.5.2  Manning’s "n" values are to be determined using the methodology in the USGS report, Estimated
Manning’s Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County,
Arizona, April 1991. Copies of the report are available through the District.- Manning’s Roughness
Coefficients will be presented for typical reach types observed in the project area, rather than specific
reaches of specific named washes. It is anticipated that between 5 and 10 typical reach types will be
identified during the field reconnaissance.

6.5.3  Representative “n” values for each typical reach type will be selected. The reconnaissance report will
present the determination of channel and overbank "p" values using captioned color photographs or
color photocopies for each identified reach type in the project area. The report-will also discuss
floodplain conditions affecting the delineation. describe structures and obstructions, and provide cojor
photos or photocopies of major hydraulic structures. Photo locations, structures, and "n" values will
be displayed on reduced scale mapping and included in the Final Report. The reconnaissance or n-
value report will be included in all subsequent phased TDN submittals associated with this contract.

6.6  Cross Sections
6.6.1  The location and alignment of cross sections will be submitted for the District's review and approval

before developing the cross section data. The Consultant must coordinate the methodology for
generating the cross section geometric data. Acceptable methods include using WMS and USGS
DEMs provided by the District. or fiald surveys possibly using GPS when the USGS maps and DEMs
do not provide adequate information. In the majority of instances the channel centerline will be the
centerline indicated on the USGS map. ¢1 the FEMA FIRM, or in the GIS data provided by the
District.

6.6.2  The cross section plais wi™ = . minimum show computed norma! denth. and "n" valuas an gl
are to be accompanied by iegend. These plots should oe avaiiabic ar all reviews.

6.7 The hydraulics of bridges and culverts should be incorporated into assessing the floodplain around such
structures especially in areas where ponding will occur. The Zone A limits must be determined according to
FEMA criteria and clearly labeled on the final drawings. Conveyance through minor structures such as smal]
culverts (i.e., less than 30” in diameter), or structures which are likely to become clogged during the 100-year
peak discharge shall not be included in the hydraulic analyses.

6.8  The findings of the floodplain delineation study will be presented in Section 4 of the Technical Data
Notebook and will be prepared in accordance with ADWR State Standards Attachment 1-97 (SSA 1-97). The
report will be organized as specified by the District standards, following SSA 1-97 format.

6.9 The Consultant shall fill out all the forms required by FEMA for the submittal of a Floodplain Delineation
Study.

6.10 The consultant will provide work maps on monochrome USGS digital raster graphic quadrangle USGS maps.
The consultant will develop check plots and certify that they have been examined, and that the check plots
faithfully represent the data and maps used in the report and /or work maps. The drawings will be 24" X 36"
in size. The work map scale will be determined by the consultant, and will vary between 1”=400" and
1”=1000" scale base maps depending on the terrain and the floodplain widths.

ey
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7:1

A cover sheet will be part of the work study drawings and shall have on it the project title, source and date of
topographic mapping, and a location map showing geographic range covered by each specific mapping sheet.
Each drawing will include the floodplain, a north arrow, scale, section corners, current streets and highway
names, State Plane Coordinate System, major drainage features, corporate boundaries, cross section lines,

. Channel centerline, index map, the floodplain boundaries, and peak discharge and Section, Township, Range

for each wash delineated.

Digital data in either a CADD or GIS format will be prepared in conformance with the District’s Hydrologic
Information System Data Delivery Specifications, Revision 3.1 (or CADD Data Delivery Specifications, Rev.
1.0, January 2000). The following themes are the ones generally used for the data developed for hydraulics.
However, for this study there may not be data for every theme identified here, or the consultant might develop
data for themes not listed here. Therefore, only those themes for which there are data need to be completed.
If the consultant has data that don’t fit one of the themes listed here, the District’s Project Manager shall be
contacted to determine the appropriate theme for that data.

a. CULVERT (culverts) b. CARTO (Cartographic Features)
(178 DQ (Data Quality) d. FPXFCD (Cross Sections)

(- FPZNFCD (Floodplain Zones) f. NDXPRJ (Map Sheet Index)

Q. PRIDAT (Project Identification) h. SRIDGES (Bridges)

1. PRJ (Project Boundary)

TASK 7 - DELIVERABLES

Both paper and electronic deliverables will be made at the completion of each task. The consultant will

A -
WO YT LT iU Wl

g iteims o the Disirict defore delivering the FEMA submittal package:

7.1.1  Original Affidavits of Publication of the legal advertisements. Additional copies are 10 be included in
the Technical Data Notebook.

7.1.2 All topographic and related data for the District’s Hydrologic Information System that isn’t subject to
change during FEMA s review should be submitted at this time. ’

7.1.3  If bound separately from the Technical Data Notebook, two (2) copies of the field survey notes and
office calculations.

7.2 The consultant will submit the following items to the District for review by FEMA and any other appropriate
governmental agency. All of the following products are considered deliverables for the FEMA submittal:

7.2.1 Two (2) complete sets of blackline topographic base maps with the floodplain delineations shown.
All drawings will be signed and sealed by persons of appropriate professional registration(s). Each
registrant will provide a specific statement as to what service they performed.

7.2.2  Two (2) complete copies of the Technical Data Notebook. The Technical Data Notebook will be
prepared in accordance with ADWR State Standards Attachment 1-97 (SSA 1-97)." The notebook
will be organized as specified by the District, following SSA 1-97 format. These copies will be
updated if necessary based upon FEMA's review comments. Completed FEMA forms will be
included in the Technical Data Notebook.

7.3 Final Submittal: The following products are considered deliverables for the final submittal to the District after

FEMA approval is issued:
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7:3:1

One (1) complete composite set of sealed non-erasable mylars with the topographic data and
floodplain delineations shown. The sheets shall be 24" X 36" in size, and all drawings will be signed
andsealed by persons of appropriate professional registration(s). Each registrant will provide a
specific statement as to what service they performed.

All remaining hydrologicvand floodplain delineation data in conformance with the District’s HIS
Specifications. :

Two (2) complete copies of the Technical Data Notebooks. The Technical Data Notebook will be
prepared in accordance with ADWR State Standards Attachment 1-97 (SSA 1-97). The notebook
will be organized as specified by the District, following SSA 1-97 format. This submittal of the
Technical Data Notebook shall include any correspondence and/or meeting minutes with the
reviewing agencies and shall reflect any revisions required by those reviewing agencies.

Separate submittals by subwatershed: The consultant will submit a separate TDN for each sub-watershed
division established in Table 1 and shown in Exhibit A.1.
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Upper Agua Fria Watershed
Zone A Floodplain Delineation Study
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CONSULTING

July 2, 2003 JN 45-100648

Mr. Richard Oxford

Arizona State Land Department
1616 West Adams

Phoenix, Arizona 85007

Subject: Notification of Floodplain Delineation Study Results, Upper Agua Fria FDS

Dear Mr. Oxford:

The Flood Control District of Maricopa County, under authority of the National Flood Insurance Act of 1968 (P.L.
90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an approximate study of
flood hazard areas in northern Maricopa County, Arizona, for five tributaries to the Agua Fria River. This letter is
being sent to you because some part of land owned or managed by you has been found to be within the study
area.

The purpose of this study was to determine flood related hazard zones and delineate areas that may be subject
to inundation during a “100-year flood” event. Flood hazard zones will be used by Maricopa County to ensure
compliance to the floodplain management objectives of the National Flood Insurance Program. Insurance
agents will also use them as the basis for determining appropriate flood insurance premium rates applicable for
buildings and their contents.

Study results are being sent to the Federal Emergency Management Agency (FEMA) for final review. Approval
is expected within six months upon receipt of this letter. The study results will be used for revising Flood
Insurance Rate Maps and to regulate future development so as to reduce or prevent possible flood damage to
property and structures.

This announcement is intended to notify all interested persons that during the FEMA review period, the study
results will be available for review at the Flood Control District Office, located at 2801 West Durango Road,
Phoenix, Arizona. If you would like more information or wish to review study results, please call the District's
Project Manager, Richard P. Harris, PE, CFM, at (602) 506-1501.

Sincerely,

e A7

Design Engineer
Storm Water Management
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CONSULTING

July 2, 2003 JN 45-100648

Mr. Charles V. Wilder Jr.
5950 W. Table Mesa Road
Phoenix, Arizona 85087-7060

Subject: Notification of Floodplain Delineation Study Results, Upper Agua Fria FDS

Dear Mr. Wilder:

The Flood Control District of Maricopa County, under authority of the National Flood Insurance Act of 1968 (P.L.
90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an approximate study of
flood hazard areas in northern Maricopa County, Arizona, for five tributaries to the Agua Fria River. This letter is
being sent to you because some part of land owned or managed by you has been found to be within the study

area.

The purpose of this study was to determine flood related hazard zones and delineate areas that may be subject
to inundation during a “100-year flood” event. Flood hazard zones will be used by Maricopa County to ensure
compliance to the floodplain management objectives of the National Flood Insurance Program. Insurance
agents will also use them as the basis for determining appropriate flood insurance premium rates applicable for
buildings and their contents.

Study results are being sent to the Federal Emergency Management Agency (FEMA) for final review. Approval
is expected within six months upon receipt of this letter. The study results will be used for revising Flood
Insurance Rate Maps and to regulate future development so as to reduce or prevent possible flood damage to

property and structures.

This announcement is intended to notify all interested persons that during the FEMA review period, the study
results will be available for review at the Flood Control District Office, located at 2801 West Durango Road,
Phoenix, Arizona. If you would like more information or wish to review study results, please call the District’s
Project Manager, Richard P. Harris, PE, CFM, at (602) 506-1501.

yhﬂ
William J. King, P.E!

Design Engineer
Storm Water Management
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CONSULTING

July 2, 2003 JN 45-100648

Bureau of Land Management
Arizona State Office

222 North Central Avenue
Phoenix, Arizona 85004

Subject: Notification of Floodplain Delineation Study Results, Upper Agua Fria FDS
To Whom It May Concern:

The Flood Control District of Maricopa County, under authority of the National Flood Insurance Act of 1968 (P.L.
90-448) as amended, and the Flood Disaster Act of 1973 (P.L. 93-234), has completed an approximate study of
flood hazard areas in northern Maricopa County, Arizona, for five tributaries to the Agua Fria River. This letter is
being sent to you because some part of land owned or managed by you has been found to be within the study

area.

The purpose of this study was to determine flood related hazard zones and delineate areas that may be subject
to inundation during a “100-year flood” event. Flood hazard zones will be used by Maricopa County to ensure
compliance to the floodplain management objectives of the National Flood Insurance Program. Insurance
agents will also use them as the basis for determining appropriate flood insurance premium rates applicable for
buildings and their contents.

Study results are being sent to the Federal Emergency Management Agency (FEMA) for final review. Approval
is expected within six months upon receipt of this letter. The study results will be used for revising Flood
Insurance Rate Maps and to regulate future development so as to reduce or prevent possible flood damage to
property and structures.

This announcement is intended to notify all interested persons that during the FEMA review period, the study
results will be available for review at the Flood Control District Office, located at 2801 West Durango Road,
Phoenix, Arizona. If you would like more information or wish to review study results, please call the District's
Project Manager, Richard P. Harris, PE, CFM, at (602) 506-1501.

Sincerely,

William J. King, f

Design Engineer
Storm Water Management
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Upper Agua Fria Watershed
Zone A Floodplain Delineation Study
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Federal Emergency Management Agency
Washington, D.C. 20472

DEC 19 2003

RBF CONSULTING
DEC 22 2003

CERTIFIED MAIL IN REPLY REFER TO:
RETURN RECEIPT REQUESTED Case No.: 03-09-1312P RE CE IVED
The Honorable Fulton Brock Community: Maricopa County, AZ
Chairman, Maricopa County Community No.: 040037
Board of Supervisors Panels Affected: 04013C0025 E, 0050 E,
301 West Jefferson Street, 10th Floor 0375 F, and 0400 G
Phoenix, AZ 85003 Effective Date of
This Revision: J AN 1 9 m
102-I-C

Dear Mr. Brock:

This responds to a request that the Department of Homeland Security’s Federal Emergency Management
Agency (FEMA) revise the effective Flood Insurance Rate Map (FIRM) and Flood Insurance Study
(FIS) report for Maricopa County, Arizona and Incorporated Areas, in accordance with Part 65 of the
National Flood Insurance Program (NFIP) regulations. In a letter dated July 8, 2003, Mr. Richard P.
Harris, P.E., CFM, Project Manager, Engineering Division, Flood Control District of Maricopa County,
requested that FEMA revise the FIRM to show the effects of new hydrologic and hydraulic analyses, new
topographic data, and updated bridge and culvert information along Moores Gulch, Moores Gulch
Tributaries 1 through 6, Little Squaw Creek, Little Squaw Creek Tributaries 1 through 5, and

Wash 8N2ES16. On the effective FIRM, the Special Flood Hazard Area (SFHA), the area that would be
inundated by the flood having a 1-percent chance of being equaled or exceeded in any given year (base
flood), along Moores Gulch from just upstream to approximately 31,300 feet upstream of its confluence
with the Agua Fria River is designated Zone A, an SFHA with no Base Flood Elevations determined. The
effective FIRM also shows an SFHA designated Zone A along Little Squaw Creek from just upstream to
approximately 23,500 feet upstream of its confluence with the Agua Fria River. In addition, the effective
FIRM shows an area designated Zone D, an area in which flood hazards are possible but undetermined,
along Moores Gulch from approximately 43,000 feet upstream to approximately 49,500 feet upstream of
its confluence with the Agua Fria River.

All data required to complete our review of this request were submitted with letters from Mr. Harris.
Because this Letter of Map Revision (LOMR) is based on flood hazard information meant to improve upon
that shown on the flood map or within the flood study, and does not partially or wholly incorporate
manmade modifications within the SFHA, fees were not assessed for the review.

We have completed our review of the submitted data and the flood data shown on the effective FIRM and
in the effective FIS report. We have revised the FIRM to modify the floodplain boundary delineations and
zone designations of the base flood along Moores Gulch, Moores Gulch Tributaries 1 through 6, Little
Squaw Creek, Little Squaw Creek Tributaries 1 through 5, and Wash 8N2ES16.

As a result of the modifications, the width of the SFHA for Moores Gulch decreased from just upstream

to approximately 12,400 feet upstream of its confluence with the Agua Fria River; a new SFHA
designated Zone A was delineated along Moores Gulch from approximately 31,300 feet upstream to
approximately 49,500 feet upstream of its confluence with the Agua Fria River; and a new area designated
Zone X (shaded), an area subject to inundation by the base flood with average depths of less than 1 foot,
was added along Moores Gulch from approximately 43,000 feet upstream to approximately 49,500 feet
upstream of its confluence with the Agua Fria River. Also as a result of the modifications, the width of the
SFHA for Little Squaw Creck decreased from just upstream to approximately 24,700 feet upstream of its
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confluence with the Agua Fria River; new SFHAs designated Zone A were delineated for Moores Gulch
Tributaries 1 through 6, Little Squaw Creek Tributaries 1 through 5, and Wash 8N2ES16; and an area
designated Zone X (shaded) was added along Moores Gulch Tributary 6 from Jjust upstream to
approximately 1,600 feet upstream of its confluence with Moores Gulch. The modifications are shown on
the enclosed annotated copies of FIRM Panels 04013C0025 E, 04013C0050 E, 04013C0375 F, and
04013C0400 G and affected portions of the Summary of Discharges Table. This LOMR hereby revises
the above-referenced panels of the effective FIRM and the affected portions of the FIS report, both dated
July 19, 2001.

The modifications are effective as of the date shown above. The map panels as listed above and as
modified by this letter will be used for all flood insurance policies and renewals issued for your
community.

A review of the determination made by this LOMR and any requests to alter this determination should be
made within 30 days. Any request to alter the determination must be based on scientific or technical data.

We will not physically revise and republish the FIRM and FIS report for your community to reflect the
modifications made by this LOMR at this time. When changes to the previously cited FIRM panels and
FIS report warrant physical revision and republication in the future, we will incorporate the modifications
made by this LOMR at that time.

This LOMR is based on minimum floodplain management criteria established under the NFIP. Your
community is responsible for approving all floodplain development and for ensuring all necessary permits
required by Federal or State law have been received. State, county, and community officials, based on
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain
management criteria, these criteria take precedence over the minimum NFIP criteria.

The basis of this LOMR is, in whole or in part, a culvert project. NFIP regulations, as cited in

Paragraph 60.3(b)(7), require that communities ensure that the flood-carrying capacity within the altered or
relocated portion of any watercourse is maintained. This provision is incorporated into your community's
existing floodplain management regulations. Consequently, the ultimate responsibility for maintenance of
the culverts rests with your community.

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents and
mortgage lenders, your community will serve as a repository for these new data. We encourage you to
disseminate the information reflected by this LOMR throughout the community, so that interested persons,
such as property owners, local insurance agents, and mortgage lenders, may benefit from the information.
We also encourage you to prepare a related article for publication in your community's local newspaper.
This article should describe the changes that have been made and the assistance that officials of your
community will give to interested persons by providing these data and interpreting the NFIP maps.

This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973
(Public Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended
(Title XIIT of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C.
4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1 968,
as amended, communities participating in the NFIP are required to adopt and enforce floodplain
management regulations that meet or exceed minimum NFIP criteria. These criteria are the minimum and
do not supersede any State or local requirements of a more stringent nature. This includes adoption of the
effective FIRM to which the regulations apply and the modifications made by this LOMR. Our records
show that your community has met this requirement.




A Consultation Coordination Officer (CCO) has been designated to assist your community. The CCO will
be the primary liaison between your community and FEMA. For information regarding your CCO, please
contact:

Mr. Jack Eldridge
Chief, National Flood Insurance Program Branch
Federal Emergency Management Agency, Region IX
1111 Broadway Street, Suite 1200
Oakland, CA 94607-4052
(510) 627-7184

If you have any questions regarding floodplain management regulations for your community or the NFIP in
general, please call the CCO for your community at the telephone number cited above. If you have any
questions regarding this LOMR, please call our Map Assistance Center, toll free, at 1-877-FEMA MAP
(1-877-336-2627).

Sincerely,

/T flrr—

Max H. Yuan, P.E., Project Engineer For:  Doug Bellomo, P.E., CFM, Acting Chief
Hazard Identification Section Hazard Identification Section
Mitigation Division Mitigation Division
Emergency Preparedness Emergency Preparedness
and Response Directorate and Response Directorate
Enclosures

ce: Mr. Richard P. Harris, P.E., CFM
Project Manager
Engineering Division
Flood Control District of Maricopa County

Ms. Shanna Yager, CFM

Principal

Floodplain Administration

Flood Control District of Maricopa County

Mr. Brian Casson
NFIP Coordinator
Arizona Department of Water Resources

Mr. Paul Sclafani
Project Manager
RBF Consulting, Inc.




ELEVATION REFERENCE MARKS
REFERENCE ELEVATION
MARK (FEET NGVD)

RM523 2434.38 A +-inch rebar set on a«

q north of Track Road
of Tee Ranch 2100 feet
the southwest corner of
T7ZN, R3E.

RM524 2215.88 The matk 256 is a USC&GS
cdp In O concrete post us

by the USC&GS, 2300 feet
the northeast corner of
T7N, R2E.

DESCRIPTION OF LOCATION

rocky knoll
on the west edge of ridge 200
mile east

section 6,

described

LEGEND

To obtain more detailed information in areas where Base Flood
Elevations {BFEsjand /or floodways have been determined, users are
encouraged to consult the Flood Profiles and Floodway Data tables
contained within the Flood Insurance Study (FIS) report that
accompanies this FIRM. Users should be aware that BFEs shown on
the FIRM represent rounded whole-foot elevations and therefore
may not exactly reflect the flood elevation data presented in the FIS.
BFEs shown on the FIRM are intended for flood insurance rating
purposes only and should not be used as the sole source of flood
elevation information. Accordingly, flood elevation data presented
in the FIS should be utilized in conjunction with the FIRM for
purposes of construction and /or floodplain management.

ERM elevations listed on this map were obtained andor developed
to establish vertical control for determination of flood elevations and
floodplain boundaries portrayed on this map. Users should be aware
that these ERM elevations may have changed since the publication
of this map. To obtain up-to-date elevaton information on National
Geodetic  Survey (NGS) ERMs shown on this map, please contact
the iInformation Services Branch of the NGS at (301) 713-8242,
or visit their website at www.ngs.noaa.gov. Map users should
seek verification of non-NGS ERM monument elevations when
using these elevations for construction or floodplain management
purposes.

Coastal BFE's shown on this map may apply only landward of 0.0°
NGVD. Users of this FIRM should be aware that coastal flood
elevations are also provided in the Summary of Stillwater Elevations
table in the Flood Insurance Study report for this community.
Elevations shown in the Summary of Stillwater Elevations table
should be used for construction, and /or floodplain management
Etgposes when they are higher than the elevations shown on this
IRM.
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SPECIAL FLOOD HAZARD AREAS INUNDATED
BY 100-YEAR FLOOD

ZONE A No base flood elevations determined.
ZONE AE Base flood elevations determined.

ZONE AH  Flood depths of 1 to 3 feet (usually areas
of ponding; base flood elevations
determined.

ZONE AO  Flood depths of 1 to 3 feet (usually sheet
flow on sloping terrain); average depths
determined. For areas of alluvial fan flooding,
velocities also determined.

ZONE A99 To be protected from 100-year flood by
Federal flood protection system under
construction ; no base flood  elevations
determined.

ZONE V Coastal flood with velocity hazard (wave
action); no base flood elevations determined.

ZONE VE Coastal flood with velocity hazard (wave
action); base flood elevations determined.

FLOODWAY AREAS IN ZONE AE

OTHER FLOOD AREAS

ZONE X Areas of 500-year flood; areas of 100-year
flood with average depths of less than
1 foot or with drainage areas less than
1 square mile; and areas protected by
levees from 100~year flood.

OTHER AREAS

ZONE X Areas determined to be outside 500-year
floodplain.

ZONE D Areas in which flood hazards are
undetermined.

UNDEVELOPED COASTAL BARRIERS

‘\\\\\ 5 o {

identified identified Otherwise
1983 1990 Protected Areas
Coastal barrier areas are normally located within or adjacent to Special
Flood Hazard Areas.

Floodplain Boundary

Floodway Boundary

Zone D Boundary

Boundary Dividing Special Flood
Hazard Zones, and Boundary
Dividing Areas of  Different
Coastai Base Flood Elevations
Within  Special Flood  Hazard
Zones,

Base Flood Elevation Line;
s 513 rnmnonn Elevation in Feet. See Map Index
for Elevation Datum.

Cross Section Line

Base Flood Elevation in Feet

(EL 987) Where  Uniform  Within  Zone.
See Map Index for Elevation Datum.
RM7 X Elevation Reference Mark
® M2 River Mile

Horizontal Coordinates Based on North
American Datum of 1927 (NAD 27)
Projection.

NOTES

This map is for use in administering the National Flood Insurance Program;
it does not necessarily identify all areas subject to flooding, particularly from
local drainage sources of small size, or all planimetric features outside
Special Flood Hazard Areas. The community map repository should be
consulted for more detailed data on BFE's, and for any information on
floodway delineations, prior to use of this map for property purchase or
construction purposes.

97°07/30", 52°22/30"

Areas of Special Flood Hazard (100-year flood) include Zones A, AE, Al-
A30, AH, AO, A99, V, VE and V1-V30.

Certain areas not in Special Flood Hazard Areas may be protected by
flood control structures.

Boundaries of the floodways were computed at cross sections and
interpolated between cross sections. The floodways were based on
hydraulic considerations with regard to requirements of the Federal
Emergency Management Agency.

Floodway widths in some areas may be toc narrow to show to scale. Refer
to Floodway Data Table where floodway width is shown at ¥20 inch.

Corporate limits shown are current as of the date of this map. The user
should contact appropriate community officials to determine if corporate
limits have changed subsequent to the issuance of this map.

This map may incorporate approximate boundaries of Coastal Barrier
Resource System Units and /or Otherwise Protected Areas established
under the Coastal Barrier Improvement Act of 1980 (PL 101-591).

for community map revision history prior to countywide mapping, see
Section 6.0 of the Flood Insurance Study Report.

For adjoining map panels and base map source see separately printed
Map Index.
MAP REPOSITORY

Refer to Repository Listing on Map Index

EFFECTIVE DATE OF
COUNTYWIDE FLOOD INSURANCE RATE MAP:
APRIL 15,1988

EFFECTIVE DATE(S) OF REVISION(S)TO THIS PANEL:
SEPTEMBER 29,1989, DECEMBER 3, 1993

Map revised July 19,2001 to update corporate limits, to change base
flood elevations, to add base flood elevations, to add Special Flood Hazard
Areas, to change Special Flood Hazard Areas, to change zone designations,
tc update map format, to add roads and road names, and to
incorporate previously issued Letters of Map Revision.

To determine if flood insurance is available, contact an insurance agent or
callthe National Flood Insurance Program at (800) 638-6620.

APPROXIMATE SCALE IN FEET
2000 0 2000
o] J

| e N e

NATIONAL FLOOD INSURANCE PRGGRAM\

FIRM
FLOOD INSURANCE RATE MAP

MARICOPA COUNTY,
ARIZONA AND

PANEL 400 OF 4350

CONTAINS:

INCORPORATED AREAS

(SEE MAP INDEX FOR PANELS NOT PRINTED)

COMMUNITY NUMBER PANEL  SUFFIX

MARICOPA COUNTY,
UNINCORPORATED AREAS 040037 0400 G

PROPOSED ZONE A
FLOODPLAINS

MAP NUMBER
04013C0400 G

MAP REVISED:
JULY 19, 2001
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This map is for use in administering the National Flood Insurance Program. it
does not necessarily identify all areas subject to flooding, particularly from local
drainage sources of small size. The community map repository should be

FCIAL FLOOD HAZARD AREAS SUBJECT

O INUNDATION
BY THE 1% ANNUAL CHANCE FLOOD EVENT

. . \ . The 1% annual chance flood (100-year flood), also known as the base flood, Nis; the flood

consulted for possible updated or additional flood hazard information. 112°15°00" that has a 1% chance of being equaled or exceeded in any given vear. The Special
34°07'307 ‘ - Flood Hazard Area is the area subject to flooding by the 1% annual chance flood, Areas

e ral - : : . B T - S— — - 112°07'30”" of Special Flood Hazard include Zones A, AE, AH, AO, AR, A23, V, and VE. The Rase

to obtain more detailed information in areas where Base Flood Elevation 34°07'30" Flood Elevation is the water surface elevation of the 1% annual chance flood.

{BFEis) and/or floodways have been determined, users are encouraged to consult - ‘ .

the Flood Profiles and Floodway Data tables contained within the Flood Insur- i ZONE A No base flood elevations determined.

ance Study {FIS) report that accompanies this FIRM. Users should be aware that ZONE AE Baso flood slevations determined.

BFEs shown on the FIRM represent rounded whole-foot elevations. These BFEs , 70 _ ‘ o . o |

are intended for flood insurance rating purposes only and should not be used NE AH zllgsgticizp;f;fe'x:‘ingd to 3 feet (usually arcas of ponding); base flood

as the sole source of flood elevation information. Accordingly, flood elevation : ~ ’

data presented in the FIS should be wiilized in conjunction with the FIRM for ZONE AQ Flood depths of 1 to 3 fest {usually sheet flow on sloping terrain):

i i avere s determined. ] wial fan flooding, velocities
purpoases of construction and/or floodplain management. 2‘\;(:2%?&&&1:; determined. For areas of alluvial fan flooding ocities

Coastal Base Flood Elevation (BFEs) shown on this map apply only land-

ZONE AR Area of special flood hazard formerly protected from the 1%  annual
ward of 0.0" National Geodetic Vertical Dstum (NGVD). Users of this FIRM . ggﬁgﬁ?ﬁeféoo%gge%bivnd?cailgé)dthz?ngg ;‘:g;;cér'n f;[(?(?(tj ‘\/voursnc;tmf:(zg;atly
should be aware that coastal flood elevations may also be provided in the bﬂi;wg restored 1o provide protection from the 1%  apnual chance or
Summary of Stillwater Elevations table in the Flood Insurance Study report for : greater flood event.
this community. Elevations shown in the Summary of Stillwater Elevations table _
should be used for construction, and/or floodplain management purposes when :, ZONE A99 f/lxgga zomtgc;g{omc;e:mfr;omu;dcé f;qr?;?:jc%&anqmngomﬁg\/e&ogy .ﬂu‘vié‘,ﬁji,l‘
they are higher than the elevations shown on this FIRM. ; d;tmm“,’ned on 8y ? ‘ age 4 wievations
Boundaries of the floodways were computed at cross sections and interpolated

ZONEV Coastal flood zone with velogity hazard (wave action); no base flood

between cross sections. The floodways were based on hydraulic considerations slevations determined.

with regard to requiremants of the National Flood In‘suran_ce Program. Floodway E ZONEVE Coastal flood zone with velocity hazard {wave action); base flood elevations
widths and other pertinent floodway data are provided in the Fiood Insurance : determined.
Study report for this jurisdiction. A

FLOODWAY AREAS IN ZONE AE

[

Certain areas not in Special Flood Hazard Areas may be protected by flood
sonttrol  structures. Refer to Section 2.4 "Flood Protection Measures” of The floodway is the channel of a stream plus any adjacent floodplain areas that must be
the Flood Insurance Study report for information on flood control structures kept free of encroachment so that the 1% annual chance flood can be carried without
in this jurisdiction : substantial increases in flood heights.

3 P AT 1y of . &

The projection used in the preparation of this map is Universal Tranverse
Mercator (UTM) zone 12. The horizontal datum is NAD27, CLARKE1866
spheroid. Differences in datum, spheroid, projection or UTM zones used in
the production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences

OTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; arsas of 1% annual chance flood
with average depths of less than 1 foot or with drainage areas loss than
1 square mile; and areas protected by levees from 1% annual chance

f- flood.
do not affect the accuracy of the FIRM.
OTHER AREAS
Flood elevations on this map are referenced to the National Geodetic Vertical

Datum of 1828, These flood elevations must be compared to structure and :
ground elevations referenced 1o the same vertical datum. For information ' o . o ) it
regarding conversion between the National Geodetic Vertical Datum of 1929 I ZONED Areas in which flood hazards are undetermined, but possible.
and the North American Vertical Datum of 1988, visit the National Geodetic i

ZONE X Areas determined to be outside the 0.2% annual chance floodplain.

3‘5\“’\/(“)\/{ website 3t \;vww.ng:s.noaa.gov or contact the National Geodetic Survey COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS
at ihe following address: |

Spatial Reference System Division RN OTHERWISE PROTECTED AREAS (OPAS)

National Geodetic Survey, NOAA

Sitver Spring Metro Center
1315 East-West Highway

Silver Spring, Maryland 20910 ! Floodplain boundary
(301) 713-3191 |

Floodway boundary

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

Toobtain current elevation, description, andforlocation information for bench marks
shown on this map, please contact the Information Services Branch of the
National Geodetic Survey at (301) 713-3242, or visit their website at
WWWLIE8.N088, g0V,

—— Zone D boundary

0000000000006 080 CBRS and OPA boundary

Boundary dividing Special Flood Hazard Areas of different
Base Flood Elevations, flood depths or velocities

Base map information shown on this FIRM was provided in digital format by

anranamaly | G ooennnnn Base Flood Elevation line and value; elevation in feet*
Maricopa County GIS Department,

{EL 987) Base Flood Elevation value where uniform  within  zone;
slevation in feet®

ate limits shown on this map are based on the best data available

) ) j ) \ *Refersnced to the National Geodetic Vertical Datum of 1929
at the time of publication. Because changes due 1o annexations or de-annexations i
may have occurred after this map was published, map users should contact _: <}i> Cross Section Line
appropriate community officials to verify current corporate limit locations. '
@_ - - Q;;) Transect Line
Please refer to the separately printed Map Indax for an overview map of the - . ' ‘
county showing the layout of map panels; community map repository addresses; 97°07730", 32922°30" Goographic coordinates referenced to the .North American
. . . L i : Datum of 1827 (NAD 27) v
and a Listing of Communities table containing National Flood Insurance Program ‘
dates for each community as well as a listing of the panels on which each ‘ 49 76000M 1000-meter Univarsal Transverse Mercator grid values, zone 12
community is located,
600000 FT 5000-foot grid ticks

An accompanying Flood Insurance Study report, Letters of Map Revision or ‘
[ of Map Amendment revising portions of this panel, and digital versions . DX5510 o .

. . ! A : Bench mark xplanat in Notes to Users sectic f
of this PANEL may be available. Contact the FEMA Map Service Center at : . X m"‘ig‘,’;,R,’\}‘;{an;ﬁ?e explanation Hin Notes fo Users section o
the following phone numbers and Internet address for infomation on all related
products available from FEMA,;

e M1.5 River Mile

Phone: BO0-358-9616
FAX: 800-358-8620
www fema, aovimse

MAP REPQOSITORY
Refer to Repository Listing on Index Map

JOINS PANEL 0050

! EFFECTIVE DATE OF COUNTYWIDE
i you have guestions about this map or questions concerning the National FLOODlNSURAf?JC RATE MAP
Flood Insurance Program in general, please call 1-877-FEMA-MAP (1-877-336- | APRIL 15, 1988

2627) or visit the FEMA website at www.fema.gov. EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

Map  revised July 19, 2001 to update corporate limits, to change base flood
slevations, to add base flood elevations, to add Special Flood Hazard Areas,
te change Bpecial Flood Hazard Areas, 1o change 2one designations, to update
map format, to add roads and road names, and to incorporate proviously  issued
Letters of Map Revision.

This map reflects more detailed and up-to-date stream channel configurations
than those shown on the previous FIRM for this jurisdiction. The floodplains
and floodways that were transferred from the previous FIRM may have been
adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance
Study report may reflect stream channel distances that differ from what is
shown on thig map.

For community map revision history prior to countywide mapping, refer to the Community
B A A M

ZONE A . Map History table located in the Flood Insurance Study report for this jurisdiction.

To determine i<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>