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Phase 3 Tributaries- Technical Data Notebook Introduction 

1 Introduction 

Hoskin • Ryan Consultants, Inc. (HRC), has been contracted by the Flood Control District of 

Maricopa County (District) to prepare the Wickenburg Area Drainage Master Study (WADMS). (Figure 

1 ). The study is an update of the Wickenburg Area Drainage Master Study (WADMS-94) , completed 

in 1994. Since the WADMS-94, there have been advancements in the technology used to identify 

flood hazards, precipitation data has changed, and more recent and accurate digital topography is 

available. Growth, development, and other factors have resulted in changes to drainage patterns in 

some areas, causing potential changes to the flood hazards . 

FIGURE 1 - VICINITY AND 
STUDY AREA 
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The study was performed in three phases, (Figure 2) with submittals to FEMA as either Letters 

of Map Revision (LOMRs) or Physical Map Revisions (PMRs). The study delineates floodplains for 

tributary washes of Sols Wash and the Hassayampa River within the Town of Wickenburg corporate 

limits and surrounding area. 

The first phase identifies the current floodplain and flood hazards for Sunset Wash and 

Sunnycove Wash and is documented in the Phase 1 TON (Ref. 24). The second phase delineates the 

floodplains for Sols Wash and Hassayampa River tributary washes that occur within , or in close 

proximity to, the Town limits and is documented in the Phase 2 East TON (Ref. 25) and the Phase 2 

West TON (Ref. 26) . The third phase (or current phase) includes floodplain delineations for select 

washes outside the Town's jurisdictional limits and east of the Hassayampa River. 

FIGURE 2 - STUDY PHASES 

Hoskin-Ryan Consultants, Inc. 
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FIGURE 3- PHASE 3 WATERSHED 

The Phase 3 study area includes tributaries on the east side of the Hassayampa, generally 

outside of the Town limits. The purpose of this TON is a technical submittal of new hydrologic and 

• hydraulic analysis to FEMA. The new hydrologic and hydraulic analysis are based on recent NOAA 

rainfall data and topographic mapping. 

• 

1.1 Authority for Study 

The study is a joint effort between the District and the Town. The District's contract 

number is FCD 2009C030. The official Notice to Proceed date is July 12, 2010. The District 

Project Manager is Gregory L. Jones, PE, AICP. 

1.2 Location of Study 

The Phase 3 study area encompasses approximately 70 square miles within Maricopa 

County to the east of the Town. The watershed area is located within Townships 6, 7 and 8 

North , and Ranges 3 & 4 West, of the Gila and Salt River Meridian. Washes included in this 

TON are tributaries to the Hassayampa River. See the Work Maps Index Map, included with 

this report, for wash locations. These washes include: 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 3 
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• Wash 0 
• Mockingbird Wash 
• Wash M 
• Wash L 
• Wash K 
• Wash K-1 
• Wash J 
• Wash I 
• Monarch Wash 
• Wash H 
• Wash G 
• Wash HT07 
• Wash F 
• Wash F Tributary 1 
• San Domingo Wash 
• Ox Wash 
• Little San Domingo Wash 
• Little San Domingo Wash Tributary 1 
• Wash S2 

1.3 Methodology Summary 

Hydrologic Modeling 

Introduction 

Tributary to the Hassayampa River 
Tributary to the Hassayampa River 
Tributary to the Hassayampa River 
Tributary to the Hassayampa River 
Tributary to the Hassayampa River 
Tributary to Wash K 
Tributary to the Hassayampa River 
Tributary to the Hassayampa River 
Tributary to the Hassayampa River 
Tributary to the Hassayampa River 
Tributary to the Hassayampa River 
Tributary to the Hassayampa River 
Tributary to the Hassayampa River 
Tributary to Wash F 
Tributary to the Hassayampa River 
Tributary to the Hassayampa River 
Tributary to the Hassayampa River 
Tributary to Little San Domingo Wash 
Tributary to Little San Domingo Wash 

Hydrology for the contributing watersheds of the Phase 3 Tributaries was developed 

using the U.S. Army Corps of Engineers HEC-1, Version 4.1, Flood Hydrograph Package (Ref. 

35). Hydrologic models prepared as part of the WADMS include the following: 

• 500-year; 6-hour and 24-hour Existing Condition 
• 1 00-year; 6-hour and 24-hour Existing Condition 
• 50-year; 6-hour and 24-hour Existing Condition 
• 1 0-year; 6-hour and 24-hour Existing Condition 

The models were developed following the procedures recommended in the District's 

Drainage Design Manual tor Maricopa County, Volume I, Hydrology (Ref. 17). Watersheds 

were divided into major watersheds contributing to each Hassayampa River tributary wash. 

Each major watershed was then further divided into sub-basins based on topographic mapping 

and field observations. 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Wickenburg Area Drainage Master Study/Plan 
4 



• 

• 

• 

Phase 3 Tributaries- Technical Data Notebook Introduction 

The District's Drainage Design Management System Version 4.6.0 software 

(DDMSW), dated August 2010 (Ref. 15), was used to generate the sub-basin HEC-1 data. 

Sub-basin parameters were gathered from a combination of field observation and existing land 

use and soils maps. Soil losses were estimated using the Green & Ampt method and excess 

rainfall runoff was generated for the sub-basins using the Phoenix Mountain and the Desert 

Rangeland S-graphs as appropriate per the terrain in the sub-basin. Recent changes in 

development within the watershed areas are reflected in this study. NOAA Atlas 14, 

Precipitation-Frequency Atlas of the United States, Volume 1, Arizona (Ref. 31) was used as 

the point precipitation rainfall data source for the project. 

Refer to Section 4 of this report for a detailed description of the hydrologic modeling 

methods . 

Hydraulic Modeling 

The effective Zone "AE" floodplains were previously delineated in the WADMS-94 using 

the HEC-2 hydraulic model (the effective model). However, HEC-RAS Version 4.1 (Ref. 37) 

was used to analyze the 1 00-year floodplains for this study. 

HEC-RAS cross-section geometry was obtained from the 2004 two-foot contour 

interval (Ref. 43) and 2013 two-foot contour interval (Ref. 44) topographic mapping provided 

by the District and was supplemented by survey where the 2004 and 2013 data was not 

available (See Section 3: Survey and Mapping Information). Elevations for the study are on 

the NAVD88 vertical datum. Cross-sections were created at the same locations as the 

effective model wherever practical and supplemented with cross-sections at additional 

locations, including new culverts. Supplemental ground survey was conducted at drainage 

structures. 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 
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Encroachment Method #4 was used for the first iteration of floodway modeling 

followed by Method #1 . Encroachment limits were modified as necessary to optimize the 

floodway water surface elevation (WSEL). Refer to Section 5 of this report for a detailed 

description of the hydraulic modeling methods. 

1.4 Acknowledgements 

This study was performed under the authority of the District, in cooperation with the 

Town. HRC was the Prime Consultant responsible for all aspects of the study; Dewberry, and 

Coe and Van Lao Consultants, Inc ., assisted with data collection, hydrology, hydraulics, and 

floodplain delineation. Environmental Planning Group assisted with data collection and existing 

conditions analysis. Bender Consulting Services assisted with Public Involvement. Cooper 

Aerial Surveys Co. performed flown topographic survey. Geological Consultants, Inc., 

provided soils and bedrock analysis , and Alpha Geotechnical provided soils sampling and 

testing. 

1.5 Summary of Study Results 

The HEC-1 output for each hydrologic model is included in Appendix D.6. The USGS 

data for Arizona and the regional regression equations were used to verify the peak discharges. 

Refer to Section 4.5 for the hydrologic results. 

The 1 00-year, 6-hour and the 1 00-year, 24-hour storm were compared to determine 

the highest peak discharge for each wash to use in the floodplain and floodway delineations. 

All washes were delineated to the extents of detailed study in the WADMS-94 with the addition 

of Wash HT07. Refer to the Floodplain Work Maps located at the back of this report for the 

wash locations . 

Hoskin-Ryan Consultants, Inc. 
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2 Study Documentation Abstract and FEMA Forms 

2.1: Study Documentation Abstract 
for FEMA Submittals 

2.1.1 Date Study Accepted 
2.1.2 Study Contractor 

Contact(s) 
Address 

Phone 
Internal Ref. No. 
Subcontractors w/ Phone 

2.1.3 FEMA Technical Review 
Contractor 
Contact(s) 
Address 
Phone 
Internal Ref. No. 

2.1.4 FEMA Regional Reviewer 
Phone 

2.1.5 State Technical Reviewer 
Phone 

2.1.6 Local Technical Reviewer 

Phone 

Internal Ref. No. 
2.1.7 Reach Description 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

I ~~~~a~ I I Restudy j xj CLOMR l J LOMR J X I Other I 
Hoskin-Ryan Consultants, Inc. 
Paul W.R. Hoskin, PE I Douglas Both, CFM I Peng Zhang, PE, CFM 
6245 N. 241h Parkway, Suite 100 
Phoenix, AZ 85016 
(602) 252-8384 
HRC 10-003-01 
Coe & Van Loo Consultants, Inc. - (602) 264-6831 
Dewberry & Davis, LLC - (602) 943-1585 

Greg Jones, PE, AICP- Flood Control District of Maricopa County 
Kathryn Gross, CFM, MA- Flood Control District of Maricopa County 
Greg Jones (602) 506-5537 
Kathryn Gross (602) 506-4837 
FCD 2009C030 
Wash 0 between headwaters and confluence with the Hassayampa River. 
Mockingbird Wash between headwaters and confluence with the Hassayampa 
River. 
Wash M between headwaters and confluence with the Hassayampa River. 
Wash L between headwaters and confluence with the Hassayampa River. 
Wash K between headwaters and confluence with the Hassayampa River. 
Wash K-1 between headwaters and confluence with Wash K. 
Wash J between headwaters and confluence with the Hassayampa River. 
Wash I between headwaters and confluence with the Hassayampa River. 
Monarch Wash between headwaters and confluence with the Hassayampa 
River. 
Wash H between headwaters and confluence with the Hassayampa River. 
Wash G between headwaters and confluence with the Hassayampa River. 
Wash HT07 between headwaters and confluence with the Hassayampa River. 
Wash F between headwaters and confluence with the Hassayampa River. 
Wash F Tributary 1 between headwaters and confluence with Wash F. 
San Domingo Wash between headwaters and confluence with the Hassayampa 
River. 
Ox Wash between headwaters and confluence with the Hassayampa River. 
Little San Domingo Wash between headwaters and confluence with the 
Hassayampa River. 
Little San Domingo Wash Tributary 1 between headwaters and confluence with 
the Little San Domingo Wash . 
Wash S2 between headwaters and confluence with the Little San Domingo 

Wickenburg Area Drainage Master Study/Plan 
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2.1.8 USGS Quad Sheet(s) with 
original photo date & latest 
photo revision date 

2.1.9 Unique Conditions and 
Problems 

2.1.1 0 Coordination of Discharges 
(Agency, Date, Comments) 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Wash . 

FIRM 04013C0755L, 04013C0345L, 04013C0340L, 04013C0365L, 
04013C0335L, 04013C0329L and 04013C0735L 
7.5-Minute Topographic Quadrangle Map Series: 
Vulture Peak, Arizona, provisional editing 1990. 
Wickenburg, Arizona, 1964, photo inspected 1978. 
N/A 

Peak flows to be generated as part of the study. Review and approval of peak 
flows to be completed by the Flood Control District of Maricopa County . 

Wickenburg Area Drainage Master Study/Plan 
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Study Documentation Abstract for Local Government and ADWR Submittals 
2.1: General Information 
2.1.1 Community 
2.1 .2 Community Number 
2.1.3 County 
2.1.4 State 
2.1.5 Date Study Accepted 
2.1.6 Study Contractor 

Contact(s) 
Address 

Phone 
Internal Ref. No. 

2.1 .7 State Technical Reviewer 
Phone 

2.1.8 Local Technical Reviewer 

Phone 

Internal Ref. No. 
2.1.9 River or Stream Name 

2.1 .1 0 Reach Description 

2.1.11 Study Type (riverine, 
alluvial, fan, etc .) 

Section 2.2: Mapping Information 
2.2. 1 USGS Quad Sheet(s) with 

original photo date & latest 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Wickenburg, Town of 
040056 
Maricopa County 
Arizona 

Hoskin-Ryan Consultants, Inc. 
Paul W.R. Hoskin, PE I Douglas Both , CFM I Peng Zhang, PE, CFM 
6245 N. 241h Parkway, Suite 100 
Phoenix, AZ 85016 
(602) 252-8384 
HRC 1 0-003-01 

Greg Jones, PE, AICP- Flood Control District of Maricopa County 
Kathryn Gross, CFM, MA - Flood Control District of Maricopa County 
Greg Jones (602) 506-5537 
Kathryn Gross (602) 506-4837 
FCD 2009C030 
Wash 0, Mockingbird Wash, Wash M, Wash L, Wash K, Wash J, Wash I, 
Monarch Wash, Wash H, Wash G, Wash HT07, Wash F, San Domingo Wash, 
Ox Wash, Little San Domingo Wash. 
Wash 0 between headwaters and confluence with the Hassayampa River. 
Mockingbird Wash between headwaters and confluence with the Hassayampa 
River . 
Wash M between headwaters and confluence with the Hassayampa River. 
Wash L between headwaters and confluence with the Hassayampa River. 
Wash K between headwaters and confluence with the Hassayampa River. 
Wash K-1 between headwaters and confluence with Wash K. 
Wash J between headwaters and confluence with the Hassayampa River. 
Wash I between headwaters and confluence with the Hassayampa River. 
Monarch Wash between headwaters and confluence with the Hassayampa 
River. 
Wash H between headwaters and confluence with the Hassayampa River. 
Wash G between headwaters and confluence with the Hassayampa River. 
Wash HT07 between headwaters and confluence with the Hassayampa River. 
Wash F between headwaters and confluence with the Hassayampa River. 
Wash F Tributary 1 between headwaters and confluence with Wash F. 
San Domingo Wash between headwaters and confluence with the Hassayampa 
River. 
Ox Wash between headwaters and confluence with the Hassayampa River. 
Little San Domingo Wash between headwaters and confluence with the 
Hassayampa River. 
Little San Domingo Wash Tributary 1 between headwaters and confluence with 
the Little San Domingo Wash. 
Wash S2 between headwaters and confluence with the Little San Domingo 
Wash . 
Riverine 

7.5-Minute Topographic Quadrangle Map Series: 
Vulture Peak, Arizona, provisional editing 1990. 

Wickenburg Area Drainage Master Study/Plan 
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Phase 3 Tributaries- Technical Data Notebook Studv Documentation Abstract 

photo revision date 
2.2.2 Mapping for Hydrologic 

Study, Type/Source, Scale, 
Date 

2.2.3 Mapping for Hydraulic 
Study, Type/Source, Scale, 
Date, Subcontractor, Date 
of Aerial Mapping 

Section 2.3: Hydrology 
2.3.1 Model or Method Used 

(incl. vendor and version) 

2.3.2 Storm Duration 
2.3.3 Hydrograph Type 

2.3.4 Frequencies Determined 

2.3.5 List of Gages Used in 
Frequency Analysis or 
Calibration 

2.3.6 Rainfall Amounts and 
Reference 

2.3.7 Unique Conditions and 
Problems 

2.3.8 Coordination of Discharges 
(agency, date, comments) 

Section 2.4: Hydraulics 
2.4.1 Model or Method Used 

(incl. vendor and version) 

2.4.2 Regime 
2.4.3 Frequencies for which 

Profiles Were Computed 
2.4.4 Method of Floodway 

Calculation 
2.4.5 Unique Conditions and 

Problems 
Section 2.5: Additional Information 
Item 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Wickenburg, Arizona, 1964, photo inspected 1978. 
2-foot contour interval topographic mapping from the Flood Control District of 
Maricopa County, dated 7/7/2004 for study area within Maricopa County, USGS 
1O-ft raster data downloaded on 8/22/2013 
2-foot contour interval topographic mapping from the Flood Control District of 
Maricopa County, dated 7/2004 and 1/2013 

HEC-1 Flood Hydrograph Package, Version 4.1, U.S. Army Corps of Engineers, 
Hydrologic Engineering Center, June 1998 

Drainage Design Management System, Version 4.6.0, KVL Consultants, Inc ., 
for Flood Control District of Maricopa County, 8/12/2010 
6-hour and 24-hour 
Flood Control District of Maricopa County 6-hour distribution for 6-hour 
modeling; SCS Type II distribution for 24-hour modeling 

1 O-year,6-hour and 24-hour, 50-year, 6-hour and 24-hour, 1 00-year, 6- and 
24-hour and 500-year, 6-hour and 24-hour 
Frequency analysis and calibration not completed for this study. 

lsopluvials for Maricopa County, Arizona, from the Flood Control District of 
Maricopa County's Drainage Design Manual for Maricopa County, Arizona, 
Volume !-Hydrology, June 14, 201 0 

1 0-year, 6-hour Precipitation = 2.22 inches 
1 0-year, 24-hour Precipitation = 3.02 inches 
50-year, 6-hour Precipitation = 3.05 inches 
50-year, 24-hour Precipitation = 4.12 inches 
1 00-year, 6-hour Precipitation = 3.43 inches 
1 00-year, 24-hour Precipitation = 4.62 inches 
500-year, 6-hour precipitation = 4.33 inches 
500-year, 24-hour precipitation = 5.80 inches 

Peak flows generated as part of the study. Review and approval of peak flows 
to be completed by the Flood Control District of Maricopa County. 

HEC-RAS River Analysis System, Version 4.1, U.S. Army Corps of Engineers, 
Hydrologic Engineering Center, March 2008. 
HEC-GeoRAS, Version 4.2.93, U.S. Army Corps of Engineers, September 2009. 
Subcritical 
1 0-year, 50-year, 1 00-year and 500-year 

HEC-RAS Floodway Modeling Method 1 

Description I Discussion 

Wickenburg Area Drainage Master Study/Plan 
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• 
U.S. DEPARTMENT OF HOMELAND SECURITY 

FEDERALEMERGENCYMANAGEMENTAGENCY 

OVERVIEW & CONCURRENCE FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden lor this form is estimated to average 1 hours per response . The burden estimate includes the time lor reviewing instructions, 
searching existing data sources , gathering and maintaining the needed data, and completing, reviewing, and submitting the form . You are not required 
to respond to this collection of information unless it displays a valid OMS control number. Send comments regarding the accuracy of the burden 
estimate and any suggestions lor reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency 
Management Agency, 1800 South Bell Street, Arlington , VA 20958-3005, Paperwork Reduction Project (1660-0016). Submission of the form is required 
to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a{b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National Flood 
Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Maps (FIRM) . 

A. REQUESTED RESPONSE FROM DHS-FEMA 

This request is for a (check one): 

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

~ LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains , regulatory floodway or flood 
elevations . (See 44 CFR Ch. 1, Parts 60, 65 & 72) 

B. OVERVIEW 

The NFIP map panel(s) affected lor all impacted communities is (are): 

040037 

See attached sheet for additional affected Panels 

2. a. Flooding Source: See attached sheet for names of Flooding Sources. 

State 

TX 
TX 
AZ 

b. Types of Flooding : ~ Riverine D Coastal 

D Alluvial fan D Lakes 

~Shallow Flooding (e.g., Zones AO and AH) 

D Other (Attach Description) 

3. Project Name/Identifier: WICKENBURG AREA DRAINAGE MASTER STUDY/PLANNING 

4. FEMA zone designations affected: A, AE (choices : A, AH , AO, A1 -A30, A99, AE, AR , V, V1-V30, VE, 8, C, D, X) 

5. Basis for Request and Type of Revision : 

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

D Physical Change 

D Coastal Analysis 

D Weir-Dam Changes 

D Improved Methodology/Data 

~ Hydraulic Analysis 

D Levee Certification 

IZI New Topographic Data D Other (Attach Description) 

D Regulatory Floodway Revision 

~ Hydrologic Analysis 

D Alluvial Fan Analysis 

D Base Map Changes 

D Corrections 

D Natural Changes 

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

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



apply) 

Structures: 0 Channelization 0 Levee/Fioodwall [81 Bridge/Culvert 

0Dam 0 Fill 0 Other (Attach Description) 

6. 0 Documentation of ESA compliance is submitted (required to initiate CLOMR review) . Please refer to the instructions for more information. 

C. REVIEW FEE 

Has the review fee for the appropriate request category been included? [81 Yes Fee amount: $ __ 

0 No, Attach Explanation 

Please see the DHS-FEMA Web site at http://www.fema.gov/plan/prevenUfhm/frm fees.shtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be punishable by 
fine or imprisonment under Title 18 of the United States Code, Section 1 oo 1. 

Name: KATHRYN GROSS, CFM Company: FLOOD CONTROL DISTRICT, MARICOPA COUNTY 

Mailing Address: Daytime Telephone No.: (602) 506-4837 I Fax No. : (602) 506-4601 
2801 W. DURANGO STREET 
PHOENIX, AZ, 85006 

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

Signature of Requester (required):/~(\ f'L I Date: J/ J/ 2of l( 
As the community official responsible for floodplain ~-nage_~nt •• I hereby acknowledge that we have received and reviewed this Letter of Map Revision 
(LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all 
of the community floodplain management requirements, including the requirements for when fill is placed in the regu latory floodway, and that all 
necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. For Conditional LOM R requests, the 
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application . For 
LOMR requests, I acknowledge that compliance with Sections 9 and 10 of the ESA has peen achieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Section 7(a)(2) 
of the ESA will be submitted. In addition, we have determined that the land and any existing or proposed structures to be removed from the SFHA are 
or will be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we have available upon request by FEMA, all analyses and 
documentation used to make this determination. 

Community Official's Name and Title: TIMOTHY S. PHILLIPS, P.E., CHIEF ENGINEER AND I Community Name: MARICOPA COUNTY 
GENERAL MANAGER 

i 

Mailing Address : Daytime Telephone No.: (602) 506-1501 I Fax No.: (602) 506-4601 
2801 W. DURANGO STREET 

PHOENIX, AZ, 85006 E-Mail Address: tsp@mail.maricopa.gov 

Community Official's Signature (required): ~ ~S:..\) I Date: ~~/4 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis, and any other supporting infonmation as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge. I 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: PAUL W.R. HOSKIN, P.E. License No.: AZ 19690 Expiration Date: 3/31 /2015 

Company Name: HOSKIN RYAN CONSULTANTS, INC Telephone No.: (602) 252-8384 Fax No.: (602) 252-8385 

Signature : Date: I E-Mail Address : paulh@hoskinryan.com 

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

Ensure the forms that are appropriate to your revision request are included in your submitta . 

Form Name and (Number) Required if ... 

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

~ Riverine Structures Form (Form 3) 

0 Coastal Analysis Form (Form 4) 

0 Coastal Structures Form (Form 5) 

0 Alluvial Fan Flooding Form (Form 6) 

FEMA Form 086-0-27, (2/2011) 

Channel is modified, addition/revision of bridge/culverts, 
addition/revision of levee/floodwal l, addition/revis ion of dam 

New or revised coastal elevations 

Addition/revision of coastal structure 

Flood control measures on alluvial fans 

Previously FEMA Form 81-89 MT-2 Form 1 Page 3 of 3 



• Additional Information for MT2 Form 1: 

• 

• 

Section 81 (Maricopa County) : 

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

040037 Maricopa County AZ 04013C 0755L 10/16/2013 

040037 Maricopa County AZ 04013C 0345L 10/ 16/2013 

040037 Maricopa County AZ 04013C 0340L 10/16/2013 

040037 Maricopa County AZ 04013C 0365L 10/16/20 13 

040037 Maricopa County AZ 04013C 0335L 10/ 16/2013 

040037 Maricopa County AZ 04013C 0329L 10/ 16/2013 

Section 82: 

Flooding Sources: Wash 0 , Mockingbird Wash, Mockingbird Wash Tributary 1, Wash M, Wash L, Wash K, Wash K-1 , Wash J, 
Wash I, Monarch Wash, Wash H, Wash G, Wash HT07, Wash F, Wash F Tributary 1, San Domingo Wash , Ox Wash, Little San 
Domingo Wash and Little San Domingo Wash Tributary 1 . 



• 

• 

• 

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing , reviewing , and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMAINFIP/LOMA-1 National 
Flood Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processinQ a determination re;:~ardinQ a requested chan;:~e to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: ,_W,a.,s"'h'-'0"----------------------------------------­

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

D Not revised (skip to section B) 

D Alternative methodology 

D No existing analysis 

D Proposed Conditions (CLOMR) 

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

~ Improved data 

~ Changed physical condition of watershed 

Location 

At Hassayampa River 

Drainage Area (Sq . Mi. ) Effective/FIS (cfs) Revised (cfs) 

2412 2.94 1,995 

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

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

~ Precipitation/Runoff Model -7 Specify Model: '"'H"'E""C'--1,__ _______ _ 

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

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

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

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



B. HYDRAULICS 

1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit* Confluence with HassayamQa 0.123 2005.6 CNAVD88) River 

Upstream Limit* UQstream XS of Wash 1.559 2191 .0 (NAVD88) 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: '-'H"=E,.,Cc:_-R'-""A""Sc..:V"-'E='R-"S""'IO"-'N-'....:!4"--.1'----------------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs , CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other - (attach description) 

File Name: 

File Name: 

File Name: 

File Name: 
O_MB_L.prj 

File Name: 

Natural Run Floodway Run 

Plan Name: File Name: Plan Name: 

Plan Name: File Name: Plan Name: 

Plan Name: File Name: Plan Name: 

Plan Name: File Name: Plan Name: 
O_MB_L.p03 O_MB_L.prj O_MB _L.p03 

Plan Name: File Name: Plan Name: 

• For details, refer to the corresponding section of the instructions. 

1:8:1 Digital Models Submitted? (Required) 

Datum 

NAVD88 

• 
C. MAPPING REQUIREMENTS 

~----------------------------------~ 

• 

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

1:8:1 Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 2' contour interval maQQing (NAVD88) 

Source: Flood Control District of MaricoQa County Date: July 7th, 2004 

Accuracy: +/- 1' interval maQQing 

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

1:8:1 Annotated FIRM and/or FBFM (Required) 

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



• 

• 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMR!CLOMR requests, do Base Flood Elevations (BFEs) increase? ~ Yes 0 No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? ~ Yes 0 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 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? ~ Yes 0 No 

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

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized , funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

* Not 1nclus1ve of all applicable regulatory requirements. For details , see 44 CFR parts 60 and 65 . 

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

• 

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. J660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response . The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing , and submitting the form. You are not 
required to respond to this collection of information unless a valid OMS control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Mockingbird Wash 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

D No existing analysis l:8l Improved data D Not revised (skip to section B) 

D Alternative methodology D Proposed Conditions (CLOMR) l:8l Changed physical condition of watershed 

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

Location 

At Hassayampa River 

At upstream of Trib 1 

6.5 

5.14 

Drainage Area (Sq. Mi.) 

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

3459 

2167 

Effective/FIS (cfs) Revised (cfs) 

5482 

4735 

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

l:8l Precipitation/Runoff Model 7 Specify Model : ,_,H.=E.,.C'--1'----------­

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? DYes l:8l No 

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

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



B. HYDRAULICS 

• 1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft .) 

Effective Proposed/Revised 

Downstream Limit* Confluence with Hassal[amga 0.236 1992.8 (NAVD88) 1987.81 (NAVD88l 
River 

Upstream Limit* Ugstream XS of Wash 2.280 2257.0 (NAVD88) 2257.11 INAVD88l 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hl[draulic Method/Model Used: HEC-RAS VERSION 4.1 

3. Pre-Submittal Review of Hl[drau lic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respective ly. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model O_MB_L.prj O_MB_L.p03 O_MB_L.prj O_MB_L.p03 NAVD88 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

* For detai ls, refer to the corresponding section of the instructions. 

[gl Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

~----------------------------------~ 

• 

A certified topographic work map must be submitted showing the following information (where appl icable): the boundaries of the effective , existing , 
and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revis ions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detai led 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 reg istered professional engineer registered in the subject State; location and description of reference marks ; and the 
referenced vertical datum (NGVD, NAVD, etc.). 

[gl Digital Mapping (GIS/CAD D) Data Submitted (preferred) 
Topographic Information: 2' contour interval magging (NAVD88) 

Source: Flood Control District of Maricoga County Date: July 7th, 2004 

Accuracy: +1- 1' interval ma in 

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

[gl Annotated FIRM and/or FBFM (Required) 
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• 

• 

• 

1 . 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? [8:1 Yes D No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? [8:1 Yes D No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? D Yes [8:1 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 ? [8:1 Yes D No 

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

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized, funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail . 

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

• 

• 

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response . The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing , and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMAINFIP/LOMA-1 National 
Flood Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006 , 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regard ing a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Mockingbird Tributary 1 (formally Wash E2l 

Note: Fill out one form for each flooding source studied 

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

A. HYDROLOGY 

D No existing analysis ~ Improved data D Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) ~ Changed physical condition of watershed 

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

Location 

At Mockingbird Wash 

0.385 miles upstream 

1.26 

0.92 

Drainage Area (Sq . Mi.) 

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

1,056 

711 

Effective/FIS (cfs) 

1052 

Revised (cfs) 

1492 

D Statistical Analysis of Gage Records 

0 Regional Regression Equations 

~ Precipitation/Runoff Model ~Specify Model : '-'H"'E""Ce.:.-1.!.._ _______ _ 

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes ~ No 

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

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit* Confluence with Mockingbird 0.243 2064.3 (NAVD88) 
Wash River 

Upstream Limit* U(:!stream XS of wash 0.385 2087.7 (NAVD88) 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: '--'H-'=E""C'-'·R_,A_,S"'-"V-'=E"-'R,ScciO"'-'-'N-"4"-.1'--------------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model O_MB_L.prj O_MB_L.p03 O_MB_L.prj O_MB_L.p03 NAVD88 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

* For details, refer to the corresponding section of the instructions. 

~ Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

~----------------------------------~ 

• 

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

~ Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 2' contour interval ma(:!(:!ing (NAVD88) 

Source: Flood Control District of Marico(:!a County Date: July 7th, 2004 

Accuracy: +/- 1' interval ma(:!(:!ing 

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

~ Annotated FIRM and/or FBFM (Required) 
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• 

• 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests, do Base Flood Elevations (BFEs) increase? ~Yes 0 No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? ~ Yes 0 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Fonm 2 Instructions. 

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 infonmation. 

3. For LOMR requests, is the regulatory floodway being revised? ~ Yes 0 No 

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

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA) . 

For actions authorized, funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

* Not 1nclus1ve of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65 . 
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• 

• 

• 

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing , and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFI P); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: .!.W'-'a""s"'h'-'M"'-------------------------------------------­

Note: Fill out one forrn for each flooding source studied 

A. HYDROLOGY 

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

D No existing analysis 1:8:1 Improved data D Not revised (skip to section B) 

D Alternative methodology D Proposed Conditions (CLOMR) 1:8:1 Changed physical condition of watershed 

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

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

At Downstream Limit/ US60 0.32 390 679 

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

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

1:8:1 Precipitation/Runoff Model -7 Specify Model : !..!H-'=E-"'C'--1'----------­

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes 1:8:1 No 

If yes, then fil l out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

• 1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft .) 

Effective Proposed/Revised 

Downstream Limit* Confluence with HassaJ<aml:)a 0.255 N/A 1965.81 INAVD88l 
River 

Upstream Limit* U[1stream XS of Wash 1.039 N/A 2067.02 INAVD88l 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hl£draulic Method/Model Used: HEC-RAS Version 4.1.0 

3. Pre-Submittal Review of HJ<draulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively . We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodwav Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model MON_M_J_H.prj MON_M_J_H.p01 MON_M_J_H.prj MON_M_J_H.p01 - NAVD88 -

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

* For details, refer to the corresponding section of the instructions. 

[8] Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

~--------------------------------~ 

• 

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective , existing , 
and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revis ions); 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.). 

[8] Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 2' contour interval ma[1[1ing INAVD88l 

Source: Flood Control District of Marico12a CountJ< Date: Jul 7'h 2004 

Accuracy: +1- 1' interval ma in 

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

~ Annotated FIRM and/or FBFM (Required) 
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• 

• 

1 . 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? [2] Yes 0 No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? [2] Yes 0 No 
If Yes , please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes [2] 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 [2] No 

If Yes , attach evidence of regulatory floodway revision notification. As per Paragraph 65 . 7(b)(1 ) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized , funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

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

• 

• 

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing , and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234 . 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMAINFIP/LOMA-1 National 
Flood Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7ggo. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regard ing a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: ::..W,_,a,s"-'h-"L'---------------------------------------­

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

D No existing analysis r:8l Improved data D Not revised (skip to section B) 

D Alternative methodology D Proposed Conditions (CLOMR) r:8l Changed physical condition of watershed 

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

Location 

At Hassayampa River 

Drainage Area (Sq. Mi.) 

0.80 

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

Effective/FIS (cfs) 

802 

Revised (cfs) 

1072 

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

r:8l Precipitation/Runoff Model ~ Specify Model : '-H"'E'""Cc:.-;:_1 _______ _ 

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes r:8l No 

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

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit* Confluence with Hassayam12a 0.309 1958.9 (NAVD88) 
River 

Upstream Limit* U12stream XS of Wash 1.658 2154.4 (NAVD88} 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. Hydraulic Method/Model Used: !..!H-'=E~C:.c-R:>£A~S~V~E'=!R~S~I~O~N!....:4:r.,.. _!_1 ______________________ _ 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs , CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model O_MB_L.prj O_MB_L.p03 O_MB_L.prj O_MB_L.p03 NAVD88 

Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

• For details, refer to the corresponding section of the instructions. 

~ Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

~--------------------------------~ 

• 

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

~ Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 2' contour interval ma1212ing (NAVD88} 

Source: Flood Control District of Marico12a County Date: July 7th. 2004 

Accuracy: +/- 1' interval ma in 

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

~ Annotated FIRM and/or FBFM (Required) 
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• 

• 

• 

1 . 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests , do Base Flood Elevations (BFEs) increase? 1:8:1 Yes D No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 1:8:1 Yes D No 
If Yes , please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? D Yes 1:8:1 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? 1:8:1 Yes D No 

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

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA) . 

For actions authorized, funded , or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

* Not mclus1ve of all applicable regulatory reqwements. For details, see 44 CFR parts 60 and 65 . 
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• 

• 

• 

U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERALEMERGENCYMANAGEMENTAGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. /660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing , and submitting the form . You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFI P) ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

Flooding Source: .!..W'-'a""s"-'h'-'K-'----------------------------------------­

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

D No existing analysis 181 Improved data 0 Not revised (skip to section B) 

0 Alternative methodology D Proposed Conditions (CLOMR) 181 Changed physical condition of watershed 

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

Location 

US of conf w/ Wash K-1 

At cont. with Hassayampa 

1.03 

3.08 

Drainage Area (Sq. Mi .) 

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

955 

2508 

Effective/FIS (cfs) 

1432 

2988 

Revised (cfs) 

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

181 Precipitation/Runoff Model -7 Specify Model : !.-'H!,!,E~C!::- .!.1 ________ _ 

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state , or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes 181 No 

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

• 1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft .) 

Effective Proposed/Revised 

Downstream Limit* Confluence of Hassa~am[la 0.097 1951.5 (NAVD88l 1952.33 (NAVD88) River 

Upstream Limit* U[;!stream XS of Wash 3.757 2396.8 (NAVD88) 2398.54 (NAVD88l 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. H~draulic Method/Model Used: HEC-RAS 4.1 .0 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model I_K.prj I_K.p01 I_K.prj I_K.p01 NAVD88 

Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

* For details, refer to the corresponding section of the instructions. 

1:8] Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

~----------------------------------~ 

• 

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

1:8] Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: '=G"-'IS"'-"fo"-'r.!.!m-"'a"-1.~-------------------------------------

Source: ~F~C~D~M~C~---------------- Date: 717104 

Accuracy: 2ft contours 

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

1:8] Annotated FIRM and/or FBFM (Required) 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? t8l Yes 0 No 

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

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

• The proposed project encroaches upon a SFHA with or without BFEs establ ished and would result in increases above 1.00 foot 
compared to pre-project conditions . 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? t8l Yes 0 No 
If Yes , please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes 1:81 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? 181 Yes 0 No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized , funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

• * Not inclusive of all applicable regu latory requ irements. For details, see 44 CFR parts 60 and 65 . 

• 
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• 

• 

• 

U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERALEMERGENCYMANAGEMENTAGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28,2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing , and submitting the form . You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE{S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006 , 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Wash K-1 (Formally Wash K1l 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

D No existing analysis ~ Improved data D Not revised (skip to section B) 

D Alternative methodology D Proposed Conditions (CLOMR) ~ Changed physical condition of watershed 

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

Location 

At Coni w/Wash K 0.78 

Drainage Area (Sq. Mi.) 

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

Effective/FIS (cfs) Revised (cfs) 

848 1139 

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

~ Precipitation/Runoff Model ~Specify Model : '-'H"'E"'C'--1'----------­

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

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

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

1 . Reach to be Revised 

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

Downstream Limit* Confluence of Wash K 0.073 2305.2 (NAVD88) 2303.63 !NAVD88l 

Upstream Limit* U~stream XS of Wash 0.821 2398.2 (NAVD88) 2399.35 !NAVD88l 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hy:draulic Method/Model Used: HEC-RAS 4.1 

3. Pre-Submittal Review of Hy:draulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model I_K.prj I_K.p01 I_K.prj I_K.p01 NAVD88 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

• For details, refer to the corresponding section of the instructions. 

r:gj Digital Models Submitted? (Required) 

e.-------------------------------•C•.•M•A•P•P-IN•G--R.EQ•U•I•R•E•M•E•N•T•S-------------------------------. 
A certified topographic work map must be submitted showing the following information (where applicable) : the boundaries of the effective , existing, 
and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regu latory floodway (for detai led 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.). 

• 

r:gj Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: ,G"'IS"'--"fo,r.!.!m-'-'a""t~. --- -----------------------------------

Source: ~F~C~D~M~C~---------------- Date: ~7/~7~/0~4~----------------------------------------

Accuracy: 2ft contours 

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

r:gj Annotated FIRM and/or FBFM (Required) 
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• 

1. 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests , do Base Flood Elevations (BFEs) increase? r8l Yes 0 No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? r8l Yes 0 No 
If Yes , please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes r8l 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? 1:8:1 Yes D No 

If Yes , attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized, funded , or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

• Not inclusive of all appl icable regulatory requirements. For details , see 44 CFR parts 60 and 65 . 
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• 

• 

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing , and submitting the form . You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of detenmining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFI P); Letter of Map Amendment (LOMA) February 15, 2006, 71 FA 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: -'-'W,_,a.,s,_,h_,J,__ _______________________________________ _ 

Note: Fill out one fonm for each flooding source studied 

A. HYDROLOGY 

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

D No existing analysis 1:81 Improved data D Not revised (skip to section B) 

D Alternative methodology D Proposed Conditions (CLOMR) 1:81 Changed physical condition of watershed 

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

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

At Downstream Limit/ US60 0.41 488 721 

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

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

1:81 Precipitation/Runoff Model -7 Specify Model : '-'H""E'""C'---1'---------­

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? DYes 1:81 No 

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

1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft .) 

Effective Proposed/Revised 

Downstream Limit* 

Upstream Limit* 

Confluence with Hassayampa 
River 

Upstream XS of Wash 

0.11 N/A 

0.676 N/A 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: !...!H'-'=E'-"CCJ·R~A~s~v~ee!..!rs~io~n!..:4~._,_1 '-'·0'--------------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other- (attach description) 

Natural Run 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 
MON_M_J_H.prj MON_M_J_H.p01 

File Name: Plan Name: 

* For details, refer to the corresponding section of the instructions. 

Floodway Run 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 
MON_M_J_H.prj MON_M_J_H.p01 

File Name: Plan Name: 

1:8:1 Digital Models Submitted? (Required) 

_NAVD88_ 

• 
C. MAPPING REQUIREMENTS .....-------------...... 

• 

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

1:81 Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 2' contour interval mapping (NAVD88) 

Source: Flood Control District of Maricopa County Date: Jul 7'h 2004 

Accuracy: +1- 1' interval mapping 

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

1:81 Annotated FIRM and/or FBFM (Required) 
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• 

• 

• 

1 . 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests , do Base Flood Elevations (BFEs) increase? ~Yes 0 No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1 .00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? ~ Yes 0 No 
If Yes , please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 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 ~ No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA) . 

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

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

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM~ 

Flooding Source: _._w,_,a,s,_,h'-'1----------------------------------------­

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

D No existing analysis ~ Improved data D Not revised (skip to section B) 

D Alternative methodology D Proposed Conditions (CLOMR) ~ Changed physical condition of watershed 

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

Location 

At Hassayampa River 2.31 

Drainage Area (Sq. Mi.) 

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

Effective/FIS (cfs) Revised (cfs) 

1795 2139 

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

~ Precipitation/Runoff Model -7 Specify Model : '-'HL!:E'-"C'---1_,__ _______ _ 

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

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

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

1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft. ) 

Effective Proposed/Revised 

Downstream Limit* Confluence of Hassa'lamga 0.106 1929.8 (NAVD88) River 

Upstream Limit* Ugstream XS of Wash 1.34 2072.5 (NAVD88) 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. Hydraulic Method/Model Used: -'-H_,_,E,..,C,_--'-R"'A""S'--'4"'-.-'-'1."'0 __________________________ _ 

3. Pre-Submittal Review of H'ldraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively . We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model I_K.prj I_K.p01 I_K.prj I_K.p01 NAVD88 

Other - (attach description) File Name: Plan Name: File Name: Plan Name: 

* For details, refer to the corresponding section of the instructions. 

181 Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

~----------------------------------~ 

• 

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing , 
and proposed conditions 1 %-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions) ; location and alignment of all cross sections with stationing contro l 
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.). 

181 Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: ,.GceiS"'--"fo""r.!.!m-'-'a..,_t~. ------------------------------------ --

Source: ~F~C~D~M~C~--------------- Date: ~71~~~0~4 ______________________________________ _ 

Accuracy: 2ft contours 

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

181 Annotated FIRM and/or FBFM (Required) 
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• 

• 

1. 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? ~Yes 0 No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions . 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? ~ Yes 0 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 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? ~ Yes 0 No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized, funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

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

• 

• 

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Publ ic reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing , reviewing , and submitting the form . You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006 , 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: !!M-"'o"'n,a,_,rc"-h'-'W!..!.-"a"'-s!..!.h _____________________________________ _ 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

0 No existing analysis ~ Improved data 0 Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) ~ Changed physical condition of watershed 

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

Location 

At Downstream Limit/ US60 

Drainage Area (Sq. Mi.) 

10.65 

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

Effective/FIS (cfs) Revised (cfs) 

3832 5357 

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

~ Precipitation/Runoff Model -7 Specify Model: '-H"'E~C'--1_,__ _______ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

If your ·community requires a regional , state, or federal agency to review the hydrologic analysis , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes ~ No 

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

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit* Confluence with Hassayamga 0.042 1912.27(NAVD88 River 

Upstream Limit* Ugstream XS of Wash 3.984 2370.2 (NAVD88} 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. Hydraulic Method/Model Used: ,_,H.=E"'C"'-R'-'A"""S'-'V'-'e,_,_r,si"'o.!.!n-"4"-.1-'-'."'o _________________________ _ 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs , CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other - (attach description) 

Natural Run 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 
MON_M_J_H.prj MON_M_J_H.p01 

File Name: Plan Name: 

* For details, refer to the corresponding section of the instructions. 

Floodway Run 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 
MON_M_J_H.prj MON_M_J_H.p01 

File Name: Plan Name: 

~ Digital Models Submitted? (Required) 

_NAVD88_ 

• 
C. MAPPING REQUIREMENTS 

~----------------------------------~ 

• 

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

~ Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 2' contour interval magging (NAVD88) 

Source: Flood Control District of Maricoga County Date: Jul 7m 2004 

Accuracy: +/- 1' interval ma in 

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

~ Annotated FIRM and/or FBFM (Required) 
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• 

• 

1 . 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests , do Base Flood Elevations (BFEs) increase? l:8l Yes D No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions . 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? l:8l Yes D No 
If Yes, please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? D Yes 1:81 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? 1:81 Yes D No 

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

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA) . 

For actions authorized, funded , or being carried out by Federal or State agencies, please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

* Not tnclustve of all applicable regulatory requirements . For details , see 44 CFR parts 60 and 65 . 
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• 

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data , and completing , reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: .!.W.!..!a~s~h...!.H.!,__ _____________________________________ _ 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

0 No existing analysis r:8:l Improved data 0 Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) r:8:l Changed physical condition of watershed 

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

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

At Downstream Limit/ US60 1.76 1631 1480 

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

r:8:l Precipitation/Runoff Model ~Specify Model : '-'H""E"'C'---1'-----------

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes r:8:l No 

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

1 . Reach to be Revised 

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

Downstream Limit* Confluence with Hassal£amQa 0.117 1893.7 (NAVD88l 1891 .78 INAVD88\ River 

Upstream Limit* UQslream XS of Wash 1.915 2054.2 (NAVD88) 2054.42 (NAVD88) 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hl£draulic Method/Model Used: HEC-RAS Version 4.1 .0 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model MON_M_J_H.prj MON_M_J_H.p01 MON_M_J_H.prj MON_M_J_H.p01 - NAVD88 -

Other - (attach description) File Name: Plan Name: Fi le Name: Plan Name: 

• For details, refer to the corresponding section of the instructions . 

1:8:1 Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

• 

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

1:8:1 Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 2' contour interval maQQing (NAVD88) 

Source: Flood Control District of MaricoQa County Date: Jul 7"' 2004 

Accuracy: +I- 1' interval ma in 

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

1:8:1 Annotated FIRM and/or FBFM (Required) 
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• 

1 . 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests, do Base Flood Elevations (BFEs) increase? 181 Yes D No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 181 Yes D No 
If Yes , please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fiJI? D Yes 181 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? 181 Yes D No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation) unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized, funded , or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

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

• 

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response . The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing , and submitting the form. You are not 
required to respond to this collection of information unless a valid OMS control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Publ ic Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: :!..W,_,a,s"-'h_,G"---------------------------------------­

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis [81 Improved data 0 Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) [81 Changed physical condition of watershed 

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

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

At Downstream Limit/ US60 0.41 528 620 

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

[81 Precipitation/Runoff Model ~Specify Model : '-'H'-'=E"'C::.-1,__ _______ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes [81 No 

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

• 1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit* Confluence with Hassayamga 0.151 1885.0 (NAVD88) 1881 .25 INAVD88l River 

Upstream Limit* Ugstream XS of Wash 1.233 2024.1 (NAVD88) 2023.57 INAVD88l 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. Hydraulic Method/Model Used: HEC-RAS Version 4.1.0 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs , CHECK-2 and CHECK-RAS. to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* 
File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model G_HT_F _SD.prj G_HT_F _SD.p03 G_HT_F _SD.prj G_HT_F _SD .p03 - NAVD88 -

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

* For details, refer to the corresponding section of the instructions. 

cgJ Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

~----------------------------------~ 

• 

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

I:8J Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic lnfonnation: 2' contour interval magginq (NAVD88) 

Source: Flood Control District of Maricoga County Date: Jul 7th 2004 

Accuracy: +/- 1' interval ma in 

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

I:8J Annotated FIRM and/or FBFM (Required) 
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• 

• 

1. 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests , do Base Flood Elevations (BFEs) increase? 1:8:1 Yes D No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions . 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 1:8:1 Yes D No 
If Yes , please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? D Yes 1:8:1 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? 1:8:1 Yes D No 

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

4. For CLOMR requests , please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized, funded , or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

* Not inclusive of all applicable regulatory requirements . For details, see 44 CFR parts 60 and 65 . 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERALEMERGENCYMANAGEMENTAGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form . You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFI P) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

Flooding Source: -'-W,_,a""s"-'h--'-H-'-'T'-"0'-'-7-------------------------------------­

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

[8:1 No existing analysis 0 Improved data 0 Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) [8:1 Changed physical condition of watershed 

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

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

At Downstream Limit/ US60 0.89 N/A 1063 

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

[8:1 Precipitation/Runoff Model -7 Specify Model: '-'H-'=E-"'C'---1,__ _______ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes [8:1 No 

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

• 1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft. ) 

Effective Proposed/Revised 

Downstream Limit* Confluence with Hassa~amQa 0.058 N/A 1867.30 (NAVD88) River 

Upstream Limit* UQstream XS of Wash 1.499 N/A 2072.69 (NAVD88) 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. H~draulic Method/Model Used: HEC-RAS Version 4.1.0 

3. Pre-Submittal Review of H~draulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodwav Run Datum 

Dupl icate Effective Model* Fi le Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project Fi le Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model G_HT_F _SD_OX.prj G_HT_F _SD_OX.pO N/A N/A - NAVD88_ 

1 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

* For details, refer to the corresponding section of the instructions. 

1:8] Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

~----------------------------------~ 

• 

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing , 
and proposed condit ions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regu latory floodway (for detai led Zone AE, AO, and AH revisions) ; location and alignment of all cross sections with stationing control 
indicated; stream, road, and other al ignments (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.). 

1:8] Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 2' contour interval maQQing (NAVD88) 

Source: Flood Control District of MaricoQa Count~ Date: Jul 7'h 2004 

Accuracy: +1- 1' interval ma in 

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

1:8] Annotated FIRM and/or FBFM (Required) 
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• 

• 

1. 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? [8J Yes 0 No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions . 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? [8J Yes 0 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions . 

2. Does the request involve the placement or proposed placement of fill? 0 Yes [8J 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)(1 4). Please see the MT-2 instructions for more information. 

3. For LOMR requests , is the regulatory floodway being revised? 0 Yes [8J No 

If Yes , attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA) . 

For actions authorized , funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

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

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response . The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing , reviewing , and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448 , as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMAINFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: .!..W,_,a.,s,_,h'-'F ________________________________________ _ 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

D No existing analysis ~ Improved data D Not revised (skip to section B) 

D Alternative methodology D Proposed Conditions (CLOMR) ~ Changed physical condition of watershed 

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

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

At Downstream LimiU US60 0.26 350 577 

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

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

~ Precipitation/Runoff Model -7 Specify Model : '-'H""E""C'---1'----------­

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

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

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

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit* Confluence with Hassa~amga 0.065 1868.5 (NAVD88) River 

Upstream Limit* U(lstream XS of Wash 1.094 2030.2 (NAVD88} 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. H~draulic Method/Model Used: '-'H"=E"'C"'--R'-""A""S'-'V'-'e"'-r""si""o.!.!n..::o4"-.1-'-'.""0 _________________________ _ 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other - (attach description) 

Natural Run 

File Name: 

File Name : 

File Name: 

File Name: 
G_HT_F _SD_OX.prj 

File Name: 

Plan Name: 

Pla n Nam e : 

Plan Name: 

Plan Name: 
G_HT _F _SD_OX.pO 

1 
Plan Name: 

• For details, refer to the corresponding section of the instructions. 

Floodwa~ Run 

Fi le Name: Plan Name: 

File Name: Plan Name : 

File Name: Plan Name: 

Fi le Name: Plan Name: 
G_HT_F _SD_OX.prj G_HT_F _SD_OX.p01 _NAVD88_ 

File Name: Plan Name: 

1:8] Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

• 

~----------------------------------~ A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing , 
and proposed conditions 1 %-annual-chance floodpla in (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 reg istered professional engineer registered in the subject State; location and description of reference marks ; and the 
referenced vertical datum (NGVD, NAVD, etc.). 

1:8] Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 2' contour interval magging (NAVD88) 

Source: Flood Control District of Maricoga County Date: Jul 7"' 2004 

Accuracy: +/- 1' interval ma(2(2ing 

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

[81 Annotated FIRM and/or FBFM (Required) 

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



• 

• 

• 

1 . 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests, do Base Flood Elevations (BFEs) increase? ~Yes 0 No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? ~ Yes 0 No 
If Yes , please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Fonm 2 Instructions. 

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 infonmation. 

3. For LOMR requests, is the regulatory floodway being revised? ~ Yes 0 No 

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

4. For CLOMR requests , please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA) . 

For actions authorized , funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

* Not mclus1ve of all applicable regulatory requirements. For deta1ls , see 44 CFR parts 60 and 65 . 
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• 

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing , and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973 , Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMAINFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on th is form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processinq a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: Wash F Tributary 1 (formally Wash F2) 

Note: Fill out one form for each flooding source studied 

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

A. HYDROLOGY 

D No existing analysis ~ Improved data D Not revised (skip to section B) 

D Alternative methodology D Proposed Conditions (CLOMR) ~ Changed physical condition of watershed 

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

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

At Downstream Limit/ US60 0.10 170 218 

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

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

~ Precipitation/Runoff Model -7 Specify Model: '-'H-'=E_,Cc:._-1,__ _______ _ 

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? DYes ~ No 

If yes, then fi ll out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 
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B. HYDRAULICS 

• 1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft .) 

Effective Proposed/Revised 

Downstream Limit* Confluence with Wash F 0.047 1876.1 (NAVD88) 1879.54 fNAVD88) 

Upstream Limit* Ugstream XS of Wash 0.406 1954.9 (NAVD88) 1954.45 (NAVD88) 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. H~draulic Method/Model Used: HEC-RAS Version 4.1.0 

3. Pre-Submittal Review of H~draulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodwa~ Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model G_HT_F _SD_OX.prj G_HT_F_SD_OX.pO G_HT_F _SD_OX.prj G_HT_F _SD_OX.p01 - NAVD88 -1 

Other - (attach description) File Name: Plan Name: Fi le Name: Plan Name: 

• For details, refer to the corresponding section of the instructions. 

~ Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

·~----------------------------------~ A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective , existing , 

• 

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

~ Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 2' contour interval magging (NAVD88l 

Source: Flood Control District of Maricoga Count~ Date: Jul 7'" 2004 

Accuracy: +1- 1' interval magging 

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

~ Annotated FIRM and/or FBFM (Required) 

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



• 

• 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? 181 Yes 0 No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions . 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 181 Yes 0 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes 181 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? 181 Yes D No 

If Yes , attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized, funded , or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

* Not inclusive of all applicable regulatory requirements. For details , see 44 CFR parts 60 and 65 . 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. l660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing , and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: San Domingo Wash 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

0 No existing analysis ~ Improved data 0 Not revised (skip to section B) 

0 Alternative methodology D Proposed Conditions (CLOMR) ~ Changed physical condition of watershed 

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

Location 

At Downstream Limit/ US60 

Drainage Area (Sq. Mi. ) 

20.49 

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

Effective/FIS (cfs) Revised (cfs) 

12,760 12,949 

0 Statistical Analysis of Gage Records 

D Regional Regression Equations 

~ Precipitation/Runoff Model ~ Specify Model : '-'H"'E"'C'---"'-1 ________ _ 

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes ~ No 

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

• 1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft .) 

Effective Proposed/Revised 

Downstream Limit* Confluence withHassa'{am(:la 0.042 1866.5 (NAVD88l 1860.91 INAVD88l River 

Upstream Limit* U[lstream XS of Wash 2.328 2024.0 (NAVD88) 2024.81 INAVD88l 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. H'{draulic Method/Model Used: HEC-RAS Vers ion 4.1.0 

3. Pre-Submittal Review of H'{draulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively . We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* Fi le Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project Fi le Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model G_HT_F _SD_OX.prj G_HT_F_SD_OX.pO G_HT_F _SD_OX.prj G_HT _F _SD_OX.p01 - NAVD88 -1 

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

* For detai ls, refer to the corresponding section of the instructions. 

1:8:1 Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

• 

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

1:8:1 Digital Mapping (GIS/CAD D) Data Submitted (preferred) 
Topographic Information: 2' contour interval mapping (NAVD88) 

Source: Flood Control District of Marico12a Count'{ Date: Jul 7'" 2004 

Accuracy: +1- 1' interval ma in 

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

1:8:1 Annotated FIRM and/or FBFM (Required) 
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1. 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? 1:8:1 Yes 0 No 

a. For CLOMR requests, it 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 tloodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 toot 
compared to pre-project conditions . 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 1:8:1 Yes 0 No 
It Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT·2 Fonm 2 Instructions. 

2. Does the request involve the placement or proposed placement of till? 0 Yes 1:8:1 No 

It 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 sate 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 tor more information. 

3. For LOMR requests, is the regulatory tloodway being revised? 1:8:1 Yes 0 No 

It Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b)(1 ) of the NFIP Regulations, notification is 
required tor requests involving revisions to the regulatory tloodway. (Not required tor revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation] unless a regulatory tloodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA) . 

For actions authorized, funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

* Not inclus1ve of all applicable regulatory requirements . For details , see 44 CFR parts 60 and 65 . 
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• 

U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERALEMERGENCYMANAGEMENTAGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA- 1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from orocessing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: -,O~xc..!W=as>!!h-'----------------------------------------­

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

0 Not revised (skip to section B) 

0 Alternative methodology 

0 No existing analysis 

0 Proposed Conditions (CLOMR) 

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

C8l Improved data 

C8l Changed physical condition of watershed 

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

At Downstream LimiU US60 8.47 4,447 5,734 

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

C8l Precipitation/Runoff Model ~Specify Model: '-H""E""C"--_,_1 ________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes C8l No 

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

1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft .) 

Effective Proposed/Revised 

Downstream Limit' Confluence withHassa~am[la 0.248 1834.8 (NAVD88) 
River 

Upstream Limit' U[lstream XS of Wash 2.186 1985.4 (NAVD88) 

' Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. H~draulic Method/Model Used: ,_,H.=E,.C"'-R-"A""S"'--.!V-"e""rs,io""n'-'4"'.-'-1 '-"'0'--------------------------

3. Pre-Submittal Review of Hydraulic Models' 

DHS-FEMA has developed two review programs , CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted 

Duplicate Effective Model* 

Corrected Effective Model' 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other - (attach description) 

Natural Run 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 

G_HT _F _SD_OX.prj G_HT_F_SD_OX.pO 
1 

File Name: Plan Name: 

• For details, refer to the corresponding section of the instructions. 

Floodway Run 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 
G_HT_F _SD_OX.prj G_HT _F _SD_OX.p01 

File Name: Plan Name: 

~ Digital Models Submitted? (Required) 

NAVD88 - -

• 
C. MAPPING REQUIREMENTS 

~--------------------------------~ 

• 

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, 
and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions) ; location and alignment of all cross sections with stationing contro l 
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.). 

~ Digital Mapping (GIS/CAD D) Data Submitted (preferred) 
Topographic Information: 2' contour interval maQ[linq (NAVD88) 

Source: Flood Control District of Marico[la Count~ Date: Jul 7'" 2004 

Accuracy: +1- 1' interval ma in 

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

~ Annotated FIRM and/or FBFM (Required) 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? ~Yes 0 No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? l:8l Yes 0 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 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 at44 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 0 No 

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

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA) . 

For actions authorized, funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

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

• 

• 

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing , reviewing, and submitting the form . You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Little San Domingo Wash 

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

0 No existing analysis ~ Improved data 0 Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) ~ Changed physical condition of watershed 

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

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

At Downstream LimiU US60 8.76 3,403 4,456 

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

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

~ Precipitation/Runoff Model ~ Specify Model : ,_H"'E,C<--..... 1 ________ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes ~ No 

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

• 1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit* Confluence withHassayam12a 0.145 1788.1 (NAVD88l 1790.75 (NAVD88l River 

Upstream Limit* U12stream XS of Wash 4.599 N/A 2105.57 INAVD88l 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. Hydraulic Method/Model Used: HEC-RAS Version 4.1.0 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively . We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Ftoodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* 
File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LSD.prj LSD.p01 LSD.prj LSD.p01 - NAVD88 -

Other - (attach description) File Name: Plan Name: File Name: Plan Name: 
LSD_Optimized.prj LSD_Optimized.prj N/A __ N/A NAVD88 --- -

• For details, refer to the corresponding section of the instructions. 

l:8l Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

~----------------------------------~ 

• 

A certified topograph ic work map must be submitted showing the following information (where appl icable) : 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.). 

l:8l Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 2' contour interval ma1212ing (NAVD88l 

Source: Flood Control District of Marico12a County Date: July 7, 2004 & January 29 , 2013 

Accuracy: +/- 1' interval ma in 

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

l:8l Annotated FIRM and/or FBFM (Required) 
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• 

• 

• 

1 . 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests , do Base Flood Elevations (BFEs) increase? [8] Yes 0 No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? [8] Yes 0 No 
If Yes , please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 0 Yes [8] 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? [8] Yes 0 No 

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

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA) . 

For actions authorized , funded , or being carried out by Federal or State agencies, please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA Please see the MT-2 instructions for more detail. 

* Not mclus1ve of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65 . 
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• 

• 

• 

U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERALEMERGENCYMANAGEMENTAGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processinq a determination reqardinq a requested chanqe to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Little San Domingo Wash Tributary 1 

Note: Fill out one form for each flooding source studied 

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

A. HYDROLOGY 

0 No existing analysis 181 Improved data 0 Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

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

Location 

At Confluence w/ Little 

San Domingo Wash 

0.84 

Drainage Area (Sq. Mi.) 

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

Effective/FIS (cis) Revised (cis) 

821 999 

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

181 Precipitation/Runoff Model ~ Specify Model: ,_H"'E""C'--·.!..1 _______ _ 

0 Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes 181 No 

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

1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft .) 

Effective Proposed/Revised 

Downstream Limit* 

Upstream Limit* 

Confluence w/ Little San 
Domingo Wash 

Upstream XS of Wash 

0.206 N/A 

2.131 N/A 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision. 

2. Hydraulic Method/Model Used: '-'H"'E,_,C,_-,_,R,_,A"'S'-V'-'e"'r,_s,io"-'n_4"-.1-'-'.,_0 _________________________ _ 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other- (attach description) 

Natural Run 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 
LSD.prj LSD.p01 

File Name: Plan Name: 

* For details, refer to the corresponding section of the instructions. 

Floodway Run 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 
N/A N/A 

File Name: Plan Name: 

1:8:1 Digital Models Submitted? (Required) 

NAVD88 - -

• 
C. MAPPING REQUIREMENTS 

~----------------------------------~ 

• 

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

1:8:1 Digital Mapping (GIS/CAD D) Data Submitted (preferred) 
Topographic Information: 2' contour interval mapping (NAVD88) 

Source: Flood Control District of Maricopa County Date: July 7, 2004 & January 29, 2013 

Accuracy: +1- 1' interval ma in 

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

1:8:1 Annotated FIRM and/or FBFM (Required) 
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• 

• 

1 . 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? [8J Yes 0 No 

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

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

• The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? [8J Yes 0 No 
If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions . 

2. Does the request involve the placement or proposed placement of fill ? 0 Yes [8J 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 0 No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized , funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

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

• 

• 

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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing , and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The infonnation on this form may be disclosed as generally pennitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974 , as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program (NFIP) ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of infonnation on th is form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: .!.W,_,a.,s"'h'-'S"-'2=-----------------------------------------­

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

D No existing analysis 1:8:1 Improved data D Not revised (skip to section B) 

D Alternative methodology D Proposed Conditions (CLOMR) 1:8:1 Changed physical condition of watershed 

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

Location 

At Downstream Limit 

Drainage Area (Sq . Mi.) 

0.295 

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

Effective/FIS (cfs) Revised (cfs) 

420 450 

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

1:8:1 Precipitation/Runoff Model ~Specify Model : ,_,H-'=E""C'--1'----------­

D Other (please attach description) 

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

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? D Yes 1:8:1 No 

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

• 1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit* Confluence with Little San 0.219 N/A 1831 .81 (NAVD88) 
Domingo Wash 

Upstream Limit* UQstream XS of Wash 0.514 1856.1 (NAVD88) 1854.21 (NAVD88l 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revis ion. 

2. H~draulic Method/Model Used: HEC-RAS Version 4 .1.0 

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs , CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models , 
respectively . We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* File Name: Plan Name: File Name: Plan Name: 

Corrected Effective Model* 
File Name: Plan Name: File Name: Plan Name: 

Existing or Pre-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model 

Revised or Post-Project File Name: Plan Name: File Name: Plan Name: 
Conditions Model LSD.prj LSD.p01 N/A N/A - NAVD88 -

Other- (attach description) File Name: Plan Name: File Name: Plan Name: 

* For details, refer to the corresponding section of the instructions . 

l:8l Digital Models Submitted? (Required) 

• 
C. MAPPING REQUIREMENTS 

~--------------------------------~ 

• 

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

l:8l Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 2' contour interval maQQing (NAVD88) 

Source: Flood Control District of MaricoQa County Date: Jul 7tn 2004 

Accuracy: +/- 1' interval ma in 

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

l:8l Annotated FIRM and/or FBFM (Required) 
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• 

• 

• 

1 . 

D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests, do Base Flood Elevations (BFEs) increase? ~Yes D No 

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

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

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? ~ Yes D No 
If Yes , please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? D 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 D No 

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

4. For CLOMR requests , please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA) . 

For actions authorized , funded, or being carried out by Federal or State agencies , please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

* Not rnclusrve of all applicable regulatory requirements. For detarls , see 44 CFR parts 60 and 65 . 
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• 

• 

• 

Riverine Hydrology & Hydraulics Form 

Little San Domingo Wash 

B. Hydraulics 

4. 

Models Submitted Natural Run Floodway Run 

File Name: Plan Name: File Name: Plan Name: 

Other- Optimization Model LSD_Optimized.prj LSD_Optimized.p01 N/A N/A 

LSD_Optimized.prj 

Model used to determine the amount of flow overtopping the natural berm upstream of the confluence 

between Little San Domingo Wash Reach 1 and Wash S2 crossing. Flow optimized in the Steady Flow 

Analysis at the lateral structure. Flow path of overtopping flows were mapped as Zone A in the Work 

Maps. Model not used for floodplain or floodway mapping . 



• 

• 

• 

DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response . The burden estimate includes the time for reviewing 
instructions, searching existing data sources , gathering and maintaining the needed data , and completing , reviewing , and submitting the form . 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington , VA 20598-3005, 
Paperwork Reduction Project (1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1 973 , Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U .S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Wash 0 

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

Description Of Modeled Structure 

1. Name of Structure: WA0-100 - 3-1 O"x8' Concrete Box Culvert 

Type (check one) : 0 Channelization ~ Bridge/Culvert 0 Levee/Fioodwall ODam 

Location of Structure: Between RS 0.205 and RS 0.235 at the US-60 crossing . 

Downstream LimiUCross Section: 0.205 

Upstream LimiUCross Section: 0.235 

2. Name of Structure: 

Type (check one): 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall ODam 

Location of Structure: 

Downstream LimiUCross Section : 

Upstream LimiUCross Section: __ 

3. Name of Structure: 

Type (check one) 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure : 

Downstream LimiUCross Section: 

Upstream LimiUCross Section: __ 

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

FEMA Form 086-0-278, (2/2011) Previously FEMA Form 81-898 MT-2 Form 3 Page 1 of 10 
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B. CHANNELIZATION 

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

0 Subcritical flow 0 Critical flow 0 Supercritical flow 0 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. 

0 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions 

0 Other locations (specify) : __ 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one) : 

0 Levees [Attach Section E (Levee/Fioodwall)] 

0 Transitions in cross sectional geometry 0 

0 Weir 0 Other (Describe): 

4. Sediment Transport Considerations 

0 Drop structures 0 Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] 0 Energy dissipater 

Are the hydraulics of the channel affected by sediment transport? 0 Yes 0 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Wash 0 

Name of Structure: WA0-100 

1. This revision reflects (check one) : 

D Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

~ Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8) : HEC-RAS 
If different 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) : 

~ Dimensions (height, width , span, radius , length) 

~ Shape (culverts only) 

~Material 

0 Beveling or Rounding 

~ Wing Wall Angle 

~ Skew Angle 

4. Sediment Transport Considerations 

0 Distances Between Cross Sections 

0 Erosion Protection 

~ Low Chord Elevations -Upstream and Downstream 

~ Top of Road Elevations- Upstream and Downstream 

~ Structure Invert Elevations- Upstream and Downstream 

~ Stream Invert Elevations -Upstream and Downstream 

0 Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes ~ No 

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

FEMA Form 086-0-278, (2/2011) Previously FEMA Form 81-898 MT-2 Form 3 Page 2 of 10 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 
PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

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 infonnation unless a valid OMB control number appears in the upper right corner of this fonn . 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington , VA 20598-3005, 
Paperwork Reduction Project (1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448 , as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This infonnation is being collected for the purpose of detennining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of infonnation on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a detennination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Mockingbird Wash 

Note: Fill out one fonn 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 .... .... ........... . .... .. ... complete Section D 
Levee/Fioodwall. .... ........ complete Section E 
Sediment Transport ........ complete Section F (if required) 

Description Of Modeled Structure 

1. Name of Structure: MOC 100- 2-4'x20' concrete bridge 

Type (check one): 0 Channelization 181 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: At crossing of US60/Wickenburg Way 

Downstream LimiVCross Section: 0.272 

Upstream LimiVCross Section: 0.310 

2. Name of Structure: MOC 200- 4-10'x4' concrete bridge 

Type (check one) : 0 Channelization 181 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure : At crossing of US60/Wickenburg Way 

Downstream LimiVCross Section: 0.272 

Upstream LimiVCross Section: 0.310 

3. Name of Structure: 

Type (check one) 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream LimiVCross Section: __ 

Upstream LimiVCross Section: __ 

NOTE: FOR MORE STRUCTURES, ATIACH ADDITIONAL PAGES AS NEEDED. 

FEMA Form 086-0-27B, (2/2011) Previously FEMA Form 81-89B MT-2 Form 3 Page 1 of 10 
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B. CHANNELIZATION 

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

D Subcritical flow D Critical flow D Supercritical flow D Energy grade line 

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

D Inlet to channel D Outlet of channel D At Drop Structures D At Transitions 

D Other locations (specify): 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

D Levees [Attach Section E (Levee/Fioodwall)] D Drop structures D Superelevated sections 

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

D Weir D Other (Describe) : 

4 . Sediment Transport Considerations 

Are the hydraulics of the channel affected by sediment transport? D Yes D No 

If yes , then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation for why sediment transport was not 
considered . 

C. BRIDGE/CULVERT 
Flooding Source: Mockingbird Wash 

Name of Structure: MOC 1 00 & MOC 200 

1. This revision reflects (check one) : 

D Bridge/culvert not modeled in the FIS 

D Modified bridge/culvert previously modeled in the FIS 

[8j Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
If different 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 infonnation that has been provided) : 

[8j Dimensions (height, width , span, radius , length) 

D Shape (culverts only) 

[8j Material 

D Beveling or Rounding 

D Wing Wall Angle 

D SkewAngle 

4. Sediment Transport Considerations 

0 Distances Between Cross Sections 

D Erosion Protection 

[8j Low Chord Elevations- Upstream and Downstream 

[8j Top of Road Elevations- Upstream and Downstream 

[8j Structure Invert Elevations - Upstream and Downstream 

[8j Stream Invert Elevations - Upstream and Downstream 

D Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? DYes [8j No 

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

FEMA Form 086-0-278, (2/2011) Previously FEMA Form 81-898 MT-2 Form 3 Page 2 of 10 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 
PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions , searching existing data sources, gathering and maintaining the needed data, and completing , reviewing , and submitting the form. 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington , VA 20598-3005, 
Paperwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: Wash M 

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

Description Of Modeled Structure 

1. Name of Structure: M 100 - 1-8'x7' Concrete Box Culvert 

Type (check one) : D Channelization ~ Bridge/Culvert D Levee/Fioodwall 0Dam 

Location of Structure: At crossing of US60/Wickenbug Way 

Downstream LimiUCross Section: 0.448 

Upstream LimiUCross Section: 0.494 

2. Name of Structure: 

Type (check one) : D Channelization D Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream LimiUCross Section: __ 

Upstream LimiUCross Section: __ 

3. Name of Structure: 

Type (check one) D Channelization D Bridge/Culvert D Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream LimiUCross Section: 

Upstream LimiUCross Section: __ 

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

FEMA Form 086-0-278, (2/2011) Previously FEMA Form 81-898 MT-2 Form 3 Page 1 of 10 
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B. CHANNELIZATION 

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

0 Subcritical flow 0 Critical flow 0 Supercritical flow 0 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. 

0 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions 

0 Other locations (specify): 

2. Channel Design Plans 

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

3. Accessorv Structures 

The channelization includes (check one): 

0 Levees [Attach Section E (Levee/Fioodwall)] 

0 Transitions in cross sectional geometry 0 

0 Weir 0 Other (Describe) : 

4. Sediment Transport Considerations 

0 Drop structures 0 Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] 0 Energy dissipater 

Are the hydraulics of the channel affected by sediment transport? 0 Yes 0 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Wash M 

Name of Structure: M 100 

1. This revision reflects (check one): 

0 Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

[8] Revised 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, HYB): HEC-RAS 
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) : 

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

[8] Shape (culverts only) 

[8] Material 

0 Beveling or Rounding 

0 Wing Wall Angle 

[8] Skew Angle 

4. Sediment Transport Considerations 

0 Distances Between Cross Sections 

0 Erosion Protection 

[8] Low Chord Elevations - Upstream and Downstream 

[8] Top of Road Elevations- Upstream and Downstream 

[8] Structure Invert Elevations- Upstream and Downstream 

[8] Stream Invert Elevations - Upstream and Downstream 

0 Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes [8] No 

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

FEMA Form 086-0-278, (2/2011) Previously FEMA Form 81-898 MT-2 Form 3 Page 2 of 10 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources , gathering and maintaining the needed data, and completing , reviewing, and submitting the form. 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 
Paperwork Reduction Project (1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an appl icant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Wash L 

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

Description Of Modeled Structure 

1. Name of Structure: L-100 - 2-8'x6' CBC 

Type (check one) : D Channelization 181 Bridge/Culvert D Levee/Fioodwall DDam 

Location of Structure : At crossing of US60/Wickenburg Way 

Downstream LimiUCross Section: 0.375 

Upstream LimiUCross Section: 0.426 

2. Name of Structure: 

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

Location of Structure: 

Downstream LimiUCross Section: 

Upstream LimiUCross Section: 

3. Name of Structure: 

Type (check one) D Channelization D Bridge/Culvert D Levee/Fioodwall DDam 

Location of Structure: 

Downstream LimiUCross Section: __ 

Upstream LimiUCross Section: __ 

NOTE: FOR MORE STRUCTURES, ATIACH ADDITIONAL PAGES AS NEEDED. 

FEMA Form 086-0-278, (2/2011) Previously FEMA Form 81-898 MT-2 Form 3 Page 1 of 10 
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B. CHANNELIZATION 

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

0 Subcritical flow 0 Critical flow 0 Supercritical flow 0 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. 

0 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions 

0 Other locations (specify) : 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

0 Levees [Attach Section E (Levee/Fioodwall)] 

0 Transitions in cross sectional geometry 0 

0 Weir 0 Other (Describe) : 

4. Sediment Transport Considerations 

0 Drop structures 0 Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] 0 Energy dissipater 

Are the hydraulics of the channel affected by sediment transport? 0 Yes 0 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Wash L 

Name of Structure: L 100 

1. This revision reflects (check one): 

0 Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

t8l Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
If different 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): 

t8l Dimensions (height, width , span, radius , length) 

t8l Shape (culverts only) 

t8l Material 

0 Beveling or Rounding 

0 Wing Wall Angle 

0 SkewAngle 

4. Sediment Transport Considerations 

0 Distances Between Cross Sections 

0 Erosion Protection 

t8l Low Chord Elevations - Upstream and Downstream 

t8l Top of Road Elevations- Upstream and Downstream 

t8l Structure Invert Elevations- Upstream and Downstream 

t8l Stream Invert Elevations- Upstream and Downstream 

D Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes t8l No 

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

FEMA Form 086-0-278, {212011) Previously FEMA Form 81-898 MT-2 Form 3 Page 2 of 10 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 
PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response . The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing , reviewing , and submitting the form . 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington , VA 20598-3005, 
Paperwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibi lity to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: Wash K 

Note: Fi ll out one form for each flooding source studied. 

A. GENERAL 

Complete the appropriate section(s) fo r each Structure listed below: 
Channelization .... .. ... .... .. complete Section B 
Bridge/Culvert ...... .......... complete Section C 
Dam ..... ... ........... ............ complete Section D 
Levee/Fioodwall. .. ..... ..... complete Section E 
Sediment Transport .... ... . complete Section F (if required) 

Description Of Modeled Structure 

1. Name of Structure : K 100 3-1 O'x2.5' Concrete Bridge 

Type (check one): 0 Channelization ~ Bridge/Culvert 0 Levee/Fioodwall 0 Dam 

Location of Structure: At crossing of US60/Wickenburg Way 

Downstream Limit/Cross Section: 0.119 

Upstream Limit/Cross Section : 0.138 

2. Name of Structure: K 200 3·1 O'x2.5' Concrete Bridge 

Type (check one): 0 Channelization ~ Bridge/Culvert 0 Levee/Fioodwall 0 Dam 

Location of Structure : At crossing of US601Wickenburg Way 

Downstream Limit/Cross Section: 0.100 

Upstream Limit/Cross Section: 0.117 

3. Name of Structure: __ 

Type (check one) 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream Limit/Cross Section: __ 

Upstream Limit/Cross Section: __ 

NOTE; FOR MORE STRUCTURES, ATIACH ADDITIONAL PAGES AS NEEDED. 

FEMA Form 086-0-278, (2/2011) Previously FEMA Form 81-898 MT-2 Form 3 Page 1 of 11 
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B. CHANNELIZATION 

Flooding Source: __ 

Name of Structure: __ 

1. Hydraulic Considerations 

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

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

D Subcritical flow D Critical flow D Supercritical flow D Energy grade line 

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

D Inlet to channel D Outlet of channel D At Drop Structures D At Transitions 

D Other locations (specify): __ 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

D Levees [Attach Section E (Levee/Fioodwall)] 

D Transitions in cross sectional geometry D 

D Weir D Other (Describe): 

4. Sediment Transport Considerations 

D Drop structures D Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] 

Are the hydraulics of the channel affected by sediment transport? D Yes D No 

D Energy dissipater 

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 . 

C. BRIDGE/CULVERT 
Flooding Source: Wash K 

Name of Structure: K 100 & K 200 

1. This revision reflects (check one): 

D Bridge/culvert not modeled in the FIS 

D Modified bridge/culvert previously modeled in the FIS 

181 Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC - RAS 
If different 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 infonmation that has been provided): 

C8l Dimensions (height, width, span , radius, length) D Distances Between Cross Sections 

D Shape (culverts only) 

181 Material 

D Beveling or Rounding 

D Wing Wall Angle 

D SkewAngle 

4. Sediment Transport Considerations 

D Erosion Protection 

181 Low Chord Elevations - Upstream and Downstream 

181 Top of Road Elevations- Upstream and Downstream 

181 Structure Invert Elevations - Upstream and Downstream 

181 Stream Invert Elevations- Upstream and Downstream 

D Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? D Yes 181 No 

If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation. 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 
PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing , reviewing , and submitting the form. 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 
Paperwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448 , as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Wash J 

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

Description Of Modeled Structure 

1. Name of Structure : J 100 - 1-8'x7' Concrete Box Culvert 

Type (check one): D Channelization 1:8:1 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: At crossing of US60/Wickenburg Way 

Downstream LimiUCross Section: QJ.1 

Upstream Limit/Cross Section: 0.138 

2. Name of Structure: 

Type (check one) : 0 Channel ization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure : 

Downstream Limit/Cross Section: 

Upstream Limit/Cross Section: 

3. Name of Structure: 

Type (check one) 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream LimiUCross Section: __ 

Upstream Limit/Cross Section: __ 

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

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

D Subcritical flow D Critical flow D Supercritical flow D Energy grade line 

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

D Inlet to channel D Outlet of channel D At Drop Structures D At Transitions 

D Other locations (specify): 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

D Levees [Attach Section E (Levee/Fioodwall)] D Drop structures D Superelevated sections 

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

D Weir D Other (Describe): 

4. Sediment Transport Considerations 

Are the hydraulics of the channel affected by sediment transport? DYes D 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Wash J 

Name of Structure: J 100 

1. This revision reflects (check one) : 

D Bridge/culvert not modeled in the FIS 

D Modified bridge/culvert previously modeled in the FIS 

~ Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
If different 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 infonnation should include the following 
(check the information that has been provided): 

~ Dimensions (height, width, span, radius , length) 

~ Shape (culverts only) 

121 Material 

D Beveling or Rounding 

D Wing Wall Angle 

D Skew Angle 

4. Sediment Transport Considerations 

D Distances Between Cross Sections 

D Erosion Protection 

121 Low Chord Elevations - Upstream and Downstream 

121 Top of Road Elevations- Upstream and Downstream 

121 Structure Invert Elevations- Upstream and Downstream 

121 Stream Invert Elevations- Upstream and Downstream 

D Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? DYes ~No 

• If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERALEMERGENCYMANAGEMENTAGENCY 

RIVERINE STRUCTURES FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources , gathering and maintaining the needed data, and completing , reviewing , and submitting the form. 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 
Paperwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary ; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Wash I 

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

Description Of Modeled Structure 

1. Name of Structure : I 1 00 3-1 O'x3' Concrete Bridge 

Type (check one): D Channelization ~ Bridge/Culvert D Levee/Fioodwall 0Dam 

Location of Structure : At crossing of US60/Wickenburg Way 

Downstream Limit/Cross Section: 0.106 

Upstream Limit/Cross Section: 0.129 

2. Name of Structure : __ 

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

Location of Structure : 

Downstream Limit/Cross Section: __ 

Upstream Limit/Cross Section: __ 

3. Name of Structure : __ 

Type (check one) D Channelization D Bridge/Culvert D Levee/Fioodwall DDam 

Location of Structure : 

Downstream Limit/Cross Section : __ 

Upstream Limit/Cross Section: __ 

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

Flooding Source: __ 

Name of Structure: __ 

1. Hydraulic Considerations 

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

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

0 Subcritical flow 0 Critical flow 0 Supercritical flow 0 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. 

0 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions 

0 Other locations (specify): 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

0 Levees [Attach Section E (Levee/Fioodwall)] 

0 Transitions in cross sectional geometry 0 

0 Weir 0 Other (Describe): 

4. Sediment Transport Considerations 

0 Drop structures 0 Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] 0 Energy dissipater 

Are the hydraulics of the channel affected by sediment transport? 0 Yes 0 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Wash I 

Name of Structure: I 100 

1. This revision reflects (check one): 

0 Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

181 Revised 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, HYB): HEC - RAS 
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): 

181 Dimensions (height, width , span , radius , length) 

0 Shape (culverts only) 

181 Material 

0 Beveling or Rounding 

0 Wing Wall Angle 

0 Skew Angle 

4. Sediment Transport Considerations 

0 Distances Between Cross Sections 

0 Erosion Protection 

181 Low Chord Elevations - Upstream and Downstream 

181 Top of Road Elevations- Upstream and Downstream 

181 Structure Invert Elevations- Upstream and Downstream 

181 Stream Invert Elevations- Upstream and Downstream 

0 Cross-Section Locations 

Are the hydrau lics of the structure affected by sediment transport? 0 Yes 181 No 

If Yes then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation. 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 
PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources , gathering and maintaining the needed data, and completing , reviewing , and submitting the form . 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 
Paperwork Reduction Project (1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Monarch Wash 

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

Description Of Modeled Structure 

1. Name of Structure: MON 100 - 1-Concrete Bridge 

Type (check one) : 0 Channelization ~ Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure : At crossing of US60/Wickenbug Way West Bound Lane 

Downstream Limit/Cross Section: 0.065 

Upstream Limit/Cross Section: 0.076 

2. Name of Structure: MON 200 - 1-Concrete Bridge 

Type (check one): 0 Channelization ~ Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: At crossing of US60/Wickenbug Way East Bound Lane 

Downstream Limit/Cross Section: 0.042 

Upstream Limit/Cross Section: 0.055 

3. Name of Structure: 

Type (check one) 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure : 

Downstream Limit/Cross Section: __ 

Upstream Limit/Cross Section: __ 

NOTE; FOR MORE STRUCTURES, ATIACH ADDITIONAL PAGES AS NEEDED. 
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B. CHANNELIZATION 

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

D Subcritical flow D Critical flow D Supercritical flow D Energy grade line 

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

D Inlet to channel 0 Outlet of channel D At Drop Structures D At Transitions 

D Other locations (specify) : 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

0 Levees [Attach Section E (Levee/Fioodwall)] 

0 Transitions in cross sectional geometry 0 

D Weir 0 Other (Describe): 

4. Sediment Transport Considerations 

D Drop structures 0 Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] D Energy dissipater 

Are the hydraulics of the channel affected by sediment transport? D Yes D 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Monarch Wash 

Name of Structure: MON 1 00 & MON 200 

1. This revision reflects (check one) : 

D Bridge/culvert not modeled in the FIS 

D Modified bridge/culvert previously modeled in the FIS 

[gl Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8) : HEC-RAS 
If different 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) : 

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

D Shape (culverts only) 

[gi Material 

D Beveling or Rounding 

D Wing Wall Angle 

D SkewAngle 

4. Sediment Transport Considerations 

0 Distances Between Cross Sections 

D Erosion Protection 

[gl Low Chord Elevations - Upstream and Downstream 

[gl Top of Road Elevations- Upstream and Downstream 

[gl Structure Invert Elevations- Upstream and Downstream 

[gl Stream Invert Elevations- Upstream and Downstream 

0 Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? D Yes [gl No 

• If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 
PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources , gathering and maintaining the needed data, and completing , reviewing , and submitting the form. 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 
Paperwork Reduction Project (1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448 , as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Wash H 

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

Description Of Modeled Structure 

1. Name of Structure : H 1 DO- 3-10'x5' 

Type (check one) : 0 Channelization ~ Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: At crossing of US60/Wickenburg Way 

Downstream Limit/Cross Section: 0.117 

Upstream Limit/Cross Section: 0.143 

2. Name of Structure: 

Type (check one) : 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream Limit/Cross Section: __ 

Upstream Limit/Cross Section: 

3. Name of Structure: 

Type (check one) 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream Limit/Cross Section: __ 

Upstream Limit/Cross Section: __ 

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

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

0 Subcritical flow 0 Critical flow 0 Supercritical flow 0 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 . 

0 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions 

0 Other locations (specify) : __ 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one) : 

0 Levees [Attach Section E (Levee/Fioodwall)) 

0 Transitions in cross sectional geometry 0 

0 Weir 0 Other (Describe) : 

4. Sediment Transport Considerations 

0 Drop structures 0 Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] 0 Energy dissipator 

Are the hydraulics of the channel affected by sediment transport? 0 Yes 0 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 . 

C BRIDGE/CULVERT 
Flooding Source: Wash H 

Name of Structure: H 100 

1. This revision reflects (check one) : 

0 Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

121 Revised 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, HYB): HEC-RAS 
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) : 

121 Dimensions (height, width , span, radius , length) 

1:81 Shape (culverts only) 

1:81 Material 

0 Beveling or Rounding 

0 Wing Wall Angle 

0 SkewAngle 

4. Sediment Transport Considerations 

0 Distances Between Cross Sections 

0 Erosion Protection 

1:81 Low Chord Elevations - Upstream and Downstream 

1:81 Top of Road Elevations- Upstream and Downstream 

1:81 Structure Invert Elevations - Upstream and Downstream 

121 Stream Invert Elevations- Upstream and Downstream 

0 Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes 1:81 No 

If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources , gathering and maintaining the needed data, and completing , reviewing , and submitting the form. 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington , VA 20598-3005, 
Paperwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448 , as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's elig ibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Wash G 

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

Description Of Modeled Structure 

1. Name of Structure: G 100 - 1-6'x1 .66' 

Type (check one): 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: At crossing of US60/Wickenburg Way 

Downstream LimiVCross Section: 0.151 

Upstream LimiVCross Section: 0.184 

2. Name of Structure: 

Type (check one) : 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

3. Name of Structure: 

Type (check one) 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: __ 

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

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

0 Subcritical flow 0 Critical flow 0 Supercritical flow 0 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. 

0 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions 

0 Other locations (specify) : 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

0 Levees [Attach Section E (Levee/Fioodwall)) 

0 Transitions in cross sectional geometry 0 

0 Weir 0 Other (Describe) : 

4. Sediment Transport Considerations 

0 Drop structures 0 Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] 0 Energy dissipater 

Are the hydraulics of the channel affected by sediment transport? 0 Yes 0 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Wash G 

Name of Structure: G 1 DO 

1. This revision reflects (check one) : 

0 Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

~ Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
If different 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 infonmation that has been provided) : 

~ Dimensions (height, width , span, radius , length) 

~ Shape (culverts only) 

~ Material 

0 Beveling or Rounding 

0 Wing Wall Angle 

0 SkewAngle 

4. Sediment Transport Considerations 

0 Distances Between Cross Sections 

0 Erosion Protection 

~ Low Chord Elevations - Upstream and Downstream 

~ Top of Road Elevations- Upstream and Downstream 

~ Structure Invert Elevations - Upstream and Downstream 

~ Stream Invert Elevations- Upstream and Downstream 

0 Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes ~ No 

If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation. 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing , reviewing , and submitting the form. 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 
Paperwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regard ing a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: Wash HT07 

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

Description Of Modeled Structure 

1. NameofStructure: HT07 100-2-10'x6' 

Type (check one): D Channelization 1:8:1 Bridge/Culvert D Levee/Fioodwall DDam 

Location of Structure: At crossing of US60/Wickenburg Way 

Downstream LimiVCross Section: 0.058 

Upstream LimiVCross Section: 0.082 

2. Name of Structure: 

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

Location of Structure : 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: 

3. Name of Structure: 

Type (check one) D Channelization D Bridge/Culvert D Levee/Fioodwall DDam 

Location of Structure: 

Downstream LimiVCross Section: 

Upstream LimiVCross Section: __ 

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

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

0 Subcritical flow 0 Critical flow 0 Supercritical flow 0 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 hydraul ic 
jump is controlled without affecting the stability of the channel. 

0 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions 

0 Other locations (specify) : 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

0 Levees [Attach Section E (Levee/Fioodwall)] 

0 Transitions in cross sectional geometry 0 

0 Weir 0 Other (Describe): 

4. Sediment Transport Considerations 

0 Drop structures 0 Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] 0 Energy dissipator 

Are the hydraulics of the channel affected by sediment transport? 0 Yes 0 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 . 

C . BRIDGE/CULVERT 
Flooding Source: Wash HT07 

Name of Structure: HT07 100 

1. This revision reflects (check one) : 

181 Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

0 Revised 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, HYB): HEC-RAS 
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) : 

~ Dimensions (height, width , span, radius , length) 

~ Shape (culverts only) 

181 Material 

0 Beveling or Rounding 

0 Wing Wall Angle 

0 SkewAngle 

4. Sediment Transport Considerations 

0 Distances Between Cross Sections 

0 Erosion Protection 

181 Low Chord Elevations - Upstream and Downstream 

181 Top of Road Elevations- Upstream and Downstream 

181 Structure Invert Elevations- Upstream and Downstream 

181 Stream Invert Elevations- Upstream and Downstream 

0 Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes 181 No 

• If Yes. then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation. 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 
PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28,2014 

Public reporting burden for this form is estimated to average 7 hours per response . The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing , reviewing , and submitting the form . 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 
Paperwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMNNFIP/LOMA-1 National 
Flood Insurance Program ; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary ; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: Wash F 

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

Description Of Modeled Structure 

1. Name of Structure : F 100 - 1-6'x6' 

Type (check one) : D Channelization ~ Bridge/Culvert D Levee/Fioodwall DDam 

Location of Structure: At crossing of US60/Wickenburg Wav 

Downstream LimiVCross Section: 0.065 

Upstream LimiVCross Section: 0.095 

2. Name of Structure: F 200- 1-3' Diameter 

Type (check one): D Channelization ~ Bridge/Culvert D Levee/Fioodwall 0Dam 

Location of Structure : Crossing of Private Driveway 

Downstream LimiVCross Section: 0.9101 

Upstream LimiVCross Section: 0.92 

3. Name of Structure : __ 

Type (check one) D Channelization D Bridge/Culvert D Levee/Fioodwall 0Dam 

Location of Structure: __ 

Downstream LimiVCross Section: __ 

Upstream LimiVCross Section: __ 

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

Flooding Source: 

Name of Structure: __ 

1. Hydraulic Considerations 

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

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

D Subcritical flow D Critical flow D Supercritical flow D Energy grade line 

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

D Inlet to channel D Outlet of channel D At Drop Structures D At Transitions 

D Other locations (specify): __ 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one): 

D Levees [Attach Section E (Levee/Fioodwall)] D Drop structures D Superelevated sections 

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

D Weir D Other (Describe) : 

4. Sediment Transport Considerations 

Are the hydraulics of the channel affected by sediment transport? D Yes D No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation for why sediment transport was not 
considered . 

C. BRIDGE/CULVERT 
Flooding Source: Wash F 

Name of Structure: F 100 

1. This revision reflects (check one): 

D Bridge/culvert not modeled in the FIS 

D Modified bridge/culvert previously modeled in the FIS 

1:8] Revised 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, HYB): HEC-RAS 
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): 

1:8] Dimensions (height , width, span , radius, length) 

1:8] Shape (culverts only) 

1:8] Material 

0 Beveling or Rounding 

D Wing Wall Angle 

D SkewAngle 

4. Sediment Transport Considerations 

D Distances Between Cross Sections 

D Erosion Protection 

1:8] Low Chord Elevations - Upstream and Downstream 

1:8] Top of Road Elevations- Upstream and Downstream 

1:8] Structure Invert Elevations- Upstream and Downstream 

1:8] Stream Invert Elevations- Upstream and Downstream 

D Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? DYes 1:8] No 

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

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

D Subcritical flow D Critical flow D Supercritical flow D Energy grade line 

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

D Inlet to channel D Outlet of channel D At Drop Structures D At Transitions 

D Other locations (specify) : 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one) : 

D Levees [Attach Section E (Levee/Fioodwall)] D Drop structures D Superelevated sections 

D Transitions in cross sectional geometry D Debris basin/detention basin [Attach Section D (Dam/Basin)] D Energy dissipator 

D Weir D Other (Describe) : 

4. Sediment Transport Considerations 

Are the hydraulics of the channel affected by sediment transport? DYes D 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Wash F 

Name of Structure: F 200 

1. This revision reflects (check one) : 

[8:1 Bridge/culvert not modeled in the FIS 

D Modified bridge/culvert previously modeled in the FIS 

D Revised 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, HYB) : HEC-RAS 
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) : 

[8:1 Dimensions (height , width , span, radius , length) 

[8:1 Shape (culverts only) 

[8:1 Material 

D Beveling or Rounding 

D Wing Wall Angle 

D SkewAngle 

4. Sediment Transport Considerations 

D Distances Between Cross Sections 

D Erosion Protection 

D Low Chord Elevations - Upstream and Downstream 

[8:1 Top of Road Elevations- Upstream and Downstream 

[8:1 Structure Invert Elevations- Upstream and Downstream 

D Stream Invert Elevations- Upstream and Downstream 

D Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? D Yes [8:1 No 

• If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

~VE~NESTRUCTURESFORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources , gathering and maintaining the needed data, and completing , reviewing , and submitting the form. 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 
Paperwork Reduction Project (1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: San Domingo Wash 

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

Description Of Modeled Structure 

1. Name of Structure: SAN 100 -87' wide Bridge 

Type (check one) : 0 Channelization ~ Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: At crossing of Wickenburg Way/US60 

Downstream Limit/Cross Section: 0.057 

Upstream Limit/Cross Section: 0.078 

2. Name of Structure: 

Type (check one) : 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream Limit/Cross Section: 

Upstream Limit/Cross Section: 

3. Name of Structure: 

Type (check one) 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream Limit/Cross Section: __ 

Upstream Limit/Cross Section: __ 

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

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

0 Subcritical flow 0 Critical flow 0 Supercritical flow 0 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. 

0 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions 

0 Other locations (specify): 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one) : 

0 Levees [Attach Section E (Levee/Fioodwall)] 

0 Transitions in cross sectional geometry 0 

0 Weir 0 Other (Describe) : 

4. Sediment Transport Considerations 

0 Drop structures 0 Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] 0 Energy dissipater 

Are the hydraulics of the channel affected by sediment transport? 0 Yes 0 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 . 

C. BRIDGE/CULVERT 
Flooding Source: San Domingo Wash 

Name of Structure: SAN 100 

1. This revision reflects (check one): 

0 Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

1:8:1 Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
If different 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) : 

1:8:1 Dimensions (height , width, span, radius , length) 

0 Shape (culverts only) 

0 Material 

0 Beveling or Rounding 

0 Wing Wall Angle 

1:8:1 Skew Angle 

4. Sediment Transport Considerations 

0 Distances Between Cross Sections 

0 Erosion Protection 

1:8:1 Low Chord Elevations - Upstream and Downstream 

1:8:1 Top of Road Elevations- Upstream and Downstream 

0 Structure Invert Elevations- Upstream and Downstream 

1:8:1 Stream Invert Elevations - Upstream and Downstream 

0 Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes 1:8:1 No 

• If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 
PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing , reviewing , and submitting the form . 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 
Paperwork Reduction Project (1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 
DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: Ox Wash 

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

Description Of Modeled Structure 

1. Name of Structure : OX 100 -15' Wide Bridge 

Type (check one) : 0 Channelization [8:1 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: At crossing of Railroad 

Downstream LimiUCross Section: 0.368 

Upstream LimiUCross Section: 0.373 

2. NameofStructure: OX 200 - 3-10'x10' CBC 

Type (check one): 0 Channelization [8:1 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure : At crossing of Wickenburg Way/US 60 

Downstream LimiUCross Section: 0.812 

Upstream LimiUCross Section: 0.872 

3. Name of Structure: 

Type (check one) 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure : 

Downstream LimiUCross Section: __ 

Upstream LimiUCross Section: __ 

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

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

0 Subcritical flow 0 Critical flow 0 Supercritical flow 0 Energy grade line 

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

0 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions 

0 Other locations (specify): 

2. Channel Design Plans 

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

3. Accessorv Structures 

The channelization includes (check one): 

0 Levees [Attach Section E (Levee/Fioodwall)] 

0 Transitions in cross sectional geometry 0 

0 Weir 0 Other (Describe): 

4. Sediment Transport Considerations 

0 Drop structures 0 Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] 0 Energy dissipater 

Are the hydraulics of the channel affected by sediment transport? 0 Yes 0 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Ox Wash 

Name of Structure: OX 100 OX 200 

1. This revision reflects (check one): 

0 Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

12] Revised 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, HYB): HEC-RAS 
If different than hydraulic analysis for the flood ing 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): 

12] Dimensions (height, width , span, rad ius , length) 

0 Shape (culverts only) 

0 Material 

0 Beveling or Rounding 

0 Wing Wall Angle 

12] Skew Angle 

4. Sediment Transport Considerations 

0 Distances Between Cross Sections 

0 Erosion Protection 

12] Low Chord Elevations - Upstream and Downstream 

12] Top of Road Elevations- Upstream and Downstream 

12] Structure Invert Elevations- Upstream and Downstream 

12] Stream Invert Elevations - Upstream and Downstream 

0 Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes 12] No 

• If Yes, then fill out Section F (Sediment Transport) of Form 3. If no. then attach an explanation 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 
PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources , gathering and maintaining the needed data, and completing , reviewing , and submitting the form. 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 
Paperwork Reduction Project (1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448 , as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: Little San Domingo Wash 

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

Description Of Modeled Structure 

1. Name of Structure: LIT 1 00 -20' wide wooden bridge 

Type (check one): 0 Channelization [81 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: At crossing of Railroad 

Downstream LimiUCross Section: 2.047 

Upstream LimiUCross Section: 2.051 

2. Name of Structure: LIT 200 - 4-10'x8' CBC 

Type (check one) : 0 Channelization [81 Bridge/Culvert 0 Levee/Fioodwall ODam 

Location of Structure: At crossing of Wickenburg Way/US 60 

Downstream LimiUCross Section: 2.161 

Upstream LimiUCross Section: 2.208 

3. Name of Structure : LIT 300 - 4-10'x8' CBC 

Type (check one) 0 Channelization [81 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: At crossing with State Road 74 

Downstream LimiUCross Section: 3.069 

Upstream LimiUCross Section: 3.093 

NOTE: FOR MORE STRUCTURES, ATIACH ADDITIONAL PAGES AS NEEDED. 
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• 

B. CHANNELIZATION 

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

0 Subcritical flow 0 Critical flow 0 Supercritical flow 0 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 hydraul ic 
jump is controlled without affecting the stability of the channel. 

0 Inlet to channel 0 Outlet of channel 0 AI Drop Structures 0 At Transitions 

0 Other locations (specify) : 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one) : 

0 Levees [Attach Section E (Levee/Fioodwall)] 

0 Transitions in cross sectional geometry 0 

0 Weir 0 Other (Describe) : 

4. Sediment Transport Considerations 

0 Drop structures 0 Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)] 0 Energy dissipater 

Are the hydraulics of the channel affected by sediment transport? 0 Yes 0 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Little San Domingo Wash 

Name of Structure: LIT 100, LIT 200, LIT 300 

1. This revision reflects (check one) : 

0 Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

~ Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
If different 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) : 

~ Dimensions (height, width , span. radius . length) 

~ Shape (culverts only) 

~ Material 

0 Beveling or Rounding 

0 Wing Wall Angle 

~ SkewAngle 

4. Sediment Transport Considerations 

D Distances Between Cross Sections 

0 Erosion Protection 

~ Low Chord Elevations- Upstream and Downstream 

~ Top of Road Elevations- Upstream and Downstream 

~ Structure Invert Elevations- Upstream and Downstream 

~ Stream Invert Elevations - Upstream and Downstream 

0 Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes ~ No 

If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation. 
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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 
PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing , reviewing , and submitting the form. 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, 
Paperwork Reduction Project (1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program. Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 
DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: Little San Domingo Wash Tributarv 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 
Dam .................... ... ... ... complete Section D 
Levee/Fioodwall. ..... ... .... complete Section E 
Sediment Transport ..... ... complete Section F (if required) 

Description Of Modeled Structure 

1. Name of Structure: LIT 400 -3'x3.6' Concrete Arch 

Type (check one) : 0 Channelization l:8l Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: At crossing of Railroad 

Downstream LimiUCross Section: 0.902 

Upstream LimiUCross Section: 0.924 

2. Name of Structure: LIT 500- 1-6'x5' CBC 

Type (check one): 0 Channelization l:8l Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: At crossing of Wickenburg Way/US 60 

Downstream LimiUCross Section: 1.163 

Upstream LimiUCross Section: 1.205 

3. Name of Structure: 

Type (check one) 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream Limit/Cross Section: 

Upstream LimiUCross Section: __ 

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

Flooding Source: 

Name of Structure: 

1. Hydraulic Considerations 

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

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

0 Subcritical flow 0 Critical flow 0 Supercritical flow 0 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. 

0 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions 

0 Other locations (specify): __ 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one) : 

0 Levees [Attach Section E (Levee/Fioodwall)) 

0 Transitions in cross sectional geometry 0 

0 Weir 0 Other (Describe): 

4. Sediment Transport Considerations 

0 Drop structures 0 Superelevated sections 

Debris basin/detention basin [Attach Section D (Dam/Basin)) 0 Energy dissipater 

Are the hydraulics of the channel affected by sediment transport? 0 Yes 0 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 . 

C. BRIDGE/CULVERT 
Flooding Source: Little San Domingo Wash Tributary 1 

Name of Structure: LIT 400, LIT 500 

1. This revision reflects (check one) : 

0 Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

C8l Revised analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g. , HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 
If different 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) : 

C8l Dimensions (height, width , span, radius , length) 

C8l Shape (culverts only) 

C8l Material 

0 Beveling or Rounding 

0 Wing Wall Angle 

0 SkewAngle 

4. Sediment Transport Considerations 

0 Distances Between Cross Sections 

0 Erosion Protection 

C8l Low Chord Elevations - Upstream and Downstream 

C8l Top of Road Elevations- Upstream and Downstream 

C8l Structure Invert Elevations- Upstream and Downstream 

C8l Stream Invert Elevations- Upstream and Downstream 

0 Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes C8l No 

• If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation 
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Flooding Source: __ 
Name of Structure: 

1. This request is for (check one) : 

D. DAM/BASIN 

D Existing dam/basin D New dam/basin D Modification of existing dam/basin 

2. The dam/basin was designed by (check one) : D Federal agency D State agency D Private organization D Local government agency 

Name of the agency or organization : __ 

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

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

Permit or ID number _______ _ Permitting Agency or Organization 

a. D Local Government Dam D Private Dam 

Provided related drawings, specification and supporting design information. 

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

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

Was the dam/basin designed using critical duration storm? (must account for the maximum volume of runoff) 

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

D No, provide a written explanation and justification for not using the critical duration storm. 

5. Does the submittal include debris/sediment yield analysis? D Yes D No 

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

6. Does the Base Flood Elevation behind the dam/basin or downstream of the dam/basin change? D Yes D No 

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

Sti llwater Elevation Behind the Dam/Basin 
FREQUENCY(% annual chance) 

10-year (10%) 

50-year (2%) 

100-year (1 %) 

500-year (0.2%) 

Normal Pool Elevation 

FIS REVISED 

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

E. LEVEE/FLOODWALL 
1. System Elements 

a. This Levee/Fioodwall analysis is based on (check one) : upgrading of 
an existing 
levee!floodwall 
system 

D 

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

D earthen embankment, dike, berm, etc. Station -- to --
D structural floodwall Station - - to --
D Other (describe) : Station -- to - -

D 
a newly 
constructed 
levee/floodwall 
system 

D 
reanalysis of 
an existing 
levee!floodwall 
system 

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

D Other (describe) : __ 

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

DYes D No 

If Yes , by which agency? 

FEMA Form 086-0-278, (2/2011) Previously FEMA Form 81-898 MT-2 Form 3 Page 4 of 10 



• 

• 

e. Attach certified drawings containing the following information (indicate drawing sheet numbers) : 

1. Plan of the levee embankment and floodwall structures . 

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

levee and/or wall crest and foundation , and closure locations for the total levee system. 

3. A profile of the BFE, closure opening outlet and inlet invert elevations , type and size 
of opening , and kind of closure. 

4. A layout detail for the embankment protection measures. 

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

Floodwall structure , closure structures, and pump stations . 

2. Freeboard 

a. The minimum freeboard provided above the BFE is: 

3.0 feet or more at the downstream end and throughout 

3.5 feet or more at the upstream end 

4.0 feet within 100 feet upstream of all structures and/or constrictions 

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

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

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

DYes 

DYes 

DYes 

DYes 

DYes 

--

--

--

--

--

DNo 

DNo 

DNo 

DNo 

DNo 

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

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

b. Is there an indication from historical records that ice-jamming can affect the BFE? DYes D No 

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

3. Closures 

a. Openings through the levee system (check one): 

If opening exists, list all closures : 

Channel Station Left or Right Bank 

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

Note: Geotechnical and geologic data 

D exists D does not exist 

Opening Type Highest Elevation for 
Opening Invert 

Type of Closure Device 

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

• a. The maximum levee slope land side is: --
b. The maximum levee slope flood side is : - -
c. The range of velocities along the levee during the base flood is: __ (min .) to __ (max.) 

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

e. Riprap Design Parameters (check one): 0 Velocity 0 Tractive stress 
Attach references 

Flow Curve or 
Stone Riprap 

Reach Sides lope Depth of Toedown 
Depth Velocity Straight D10o Dso Thickness 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

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

f. Is a bedding/filter analysis and design attached? 0 Yes 0 No 

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

• Attach engineering analysis to support construction plans. 

5. Embankment And Foundation Stabilitll 

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

--
0 Overall height: Sta.: __ , height _ _ ft. 

0 Limiting foundation soil strength: 

Strength $ = __ degrees , c = _ _ psf 

Slope: SS = __ (h) to __ (v) 

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

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

--
c . Summary of stability analysis results : 
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E. LEVEE/FLOODWALL (CONTINUED) 

• 5. Embankment And Foundation Stabilit:i (continued) 

Case Loading Conditions Critical Safety Factor Criteria (Min.) 

I End of construction 1.3 

II Sudden drawdown 1.0 

Ill Critical flood stage 1.4 

IV Steady seepage at flood stage 1.4 

VI Earthquake (Case I) 1.0 

(Reference: USAGE EM-1110-2-1913 Table 6-1 ) 

d. Was a seepage analysis for the embankment performed? 0 Yes 0 No 

If Yes , describe methodology used: 

e. Was a seepage analysis for the foundation performed? D Yes 0No 

f. Were uplift pressures at the embankment landside toe checked? DYes 0 No 

g. Were seepage exit gradients checked for piping potential? 0 Yes 0 No 

h. The duration of the base flood hydrograph against the embankment is _ _ hours. 

Attach engineering analysis to support construction plans. 

6. Floodwall And Foundation Stabil ity 

• a . Describe analysis submittal based on Code (check one) : 0 UBC(1988) 0 Other (specify) : _ _ 

b. Stability analysis submitted provides for: 0 Overturning 0 Sliding If not, explain: __ 

c. Loading included in the analyses were: 0 Lateral earth@ PA = __ psf; Pp= _ _ psf 

0 Surcharge-S lope @ _ _ , 0 surface __ psf 

0 Wind @ Pw = __ psf 

0 Seepage (Uplift) ; _ _ 0 Earthquake@ P.q = __ %g 

0 1%-annual-chance significant wave height: -- ft. 

0 1 %-annual-chance significant wave period : -- sec. 

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

Criteria (Min) Sta To Sta To 
Loading Condition 

Overturn Sliding Overturn Sliding Overtum Sliding 

Dead & Wind 1.5 1.5 

Dead & Soil 1.5 1.5 

Dead, Soil , Flood , & 1.5 1.5 
Impact 

Dead, Soil , & Seismic 1.3 1.3 

(Ref: FEMA 114 Sept 1986; USAGE EM 1110-2-2502) 
Note: (Extend table on an added sheet as needed and reference) 
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E. LEVEE/FLOODWALL (CONTINUED) 
6. Floodwall And Foundation Stability (continued) 

e. Foundation bearing strength for each soil type: 

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

Computed design maximum 

Maximum allowable 

f. Foundation scour protection 0 is , D is not provided. If provided , attach explanation and supporting documentation: 

Attach engineering analysis to support construction plans. 

7. Settlement 

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

b. The computed range of settlement is __ ft . to __ ft. 

c. Settlement of the levee crest is determined to be primarily from : 0 Foundation consolidation D Embankment compression 
D Other (Describe) : __ 

d. Differential settlement of floodwalls D has 0 has not been accommodated in the structural design and construction. 

Attach engineering analysis to support construction plans. 

8. Interior Drainage 

a. Specify size of each interior watershed: 

Draining to pressure conduit: __ acres 

Draining to ponding area: __ acres 

b. Relationships Established 

Ponding elevation vs. storage 

Ponding elevation vs . gravity flow 

Differential head vs. gravity flow 

c. The river flow duration curve is enclosed: 

d. Specify the discharge capacity of the head pressure conduit: 

e. Which flooding conditions were analyzed? 

. Gravity flow (Interior Watershed) . Common storm (River Watershed) . Historical ponding probability . Coastal wave overtopping 

If No for any of the above, attach explanation. 

0 Yes D No 

0 Yes 0 No 

DYes 0 No 

D Yes D No 

__ cfs 

DYes D No 

0 Yes 0No 

DYes D No 

D Yes D No 

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

g. The rate of seepage through the levee system for the base flood is __ cfs 

h. The length of levee system used to drive this seepage rate in item g: __ ft . 
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• E. LEVEE/FLOODWALL (CONTINUED) 

8. Interior Drainage (continued) 

i. Will pumping plants be used for interior drainage? DYes D No 

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

Plant #1 Plant#2 

The number of pumps 

The ponding storage capacity 

The maximum pumping rate 

The maximum pumping head 

The pumping starting elevation 

The pumping stopping elevation 

Is the discharge facility protected? 

Is there a flood warning plan? 

How much time is available between warning 
and flooding? 

Will the operation be automatic? DYes DNa 

If the pumps are electric, are there backup power sources? DYes DNa 

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

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

9. Other Design Criteria 

a. The following items have been addressed as stated: 

Liquefaction D is D is not a problem 

Hydrocompaction D is D is not a problem 

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

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

Attach supporting documentation 

c. If the levee/floodwall is new or enlarged , will the structure adversely impact flood levels and/or flow velocities floods ide of the structure? 
DYes DNa Attach supporting documentation 

d. Sediment Transport Considerations: 

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

10. O(lerational Plan And Criteria 

a. Are the planned/installed works in full compliance with Part 65 .10 of the NFIP Regulations? DYes DNa 

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.1 O(c)(1) of the NFIP regulations? 

DYes DNa 

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.1 O(c)(2) of the NFIP regulations? 

• DYes D No If the answer is No to any of the above , please attach supporting documentation . 
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• E. LEVEE/FLOODWALL (CONTINUED) 

11 . Maintenance Plan 
Please attach a copy of the fomal maintenance plan for the levee/floodwall 

12 . Operations and Maintenance Plan 

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

CERTIFICATION OF THE LEVEE DOCUMENTION 

This certification is to be signed and sealed by a licensed registered professional engineer authorized by law to certify elevation information data, 
hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.1 O(e) and as described in the MT -2 
Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge. I 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: 

Company Name: 

Signature: __ 

Flooding Source: 

Name of Structure: 

License No.: 

Telephone No.: 

Date: 

Expiration Date: __ 

Fax No.: 

E-Mail Address : 

F. SEDIMENT TRANSPORT 

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

Sediment load associated with the base flood discharge: Volume acre-feet 

• Debris load associated with the base flood discharge: Volume acre-feet 

Sediment transport rate __ (percent concentration by volume) 

Method used to estimate sediment transport: __ 

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

Method used to estimate scour and/or deposition: __ 

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

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

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs 
or structures must be provided . 

·~----------------------------~ 
FEMA Form 086-0-27B, (2/2011) Previously FEMA Form 81-89B MT-2 Form 3 Page 10 of 10 
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3 Survey and Mapping Information 

The Phase 3 Survey Report prepared by HRC (Ref. 28) is included as Appendix C. Information 

in this section is a summary of the detailed information found in the survey report. 

3.1 Field Survey Information 

3.1 .1 Roadway Structures 

Field survey of major existing roadway culvert structures was conducted on 

several trips between January 2013 and March 2013 to supplement the topographic 

mapping. All structures surveyed were documented in a manner consistent with the 

requirements in the FEMA Guidelines and Specifications for Flood Hazard Mapping 

Partners (Ref. 12), and are documented in Appendix C. Control Points were provided 

by the National Geodetic Survey, via the Maricopa County Department of 

Transportation (MCDOT) website . 

3.1.2 Railroad Structures 

A field survey of drainage structures crossing the Burlington Northern Santa Fe 

Railroad (Railroad) was conducted in February and March of 2013. Survey included 

top of rail , culvert and trestle dimensions and flow line elevations. Refer to Appendix C 

for survey field notes. 

3.2 Mapping 

Topographic mapping data from the Wickenburg Mapping Project (FCD 03-66), dated 

July 7th, 2004 (Ref. 43), was provided by the District and used to create 2-foot contour 

interval mapping for the majority of the study area. Additional topographic data was flown in 

January 2013 (Ref. 44) as a part of this project to update previous mapping around Little San 

Domingo Wash between US 60 and its confluence with the Hassayampa River. The vertical 

Hoskin-Ryan Consultants, Inc. 
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datum of the both sets of topographic data is NAVD88 and their geographic coordinate system 

is State Plane Arizona Central (NAD83). 

The floodplain mapping along the upper extent of Little San Domingo extended beyond 

the extent of the 2004 and 2013 survey data. New field survey was included in this area, 

supplementing the 2004 and 2013 data. All survey data is included in the survey report in 

Appendix C . 

Hoskin-Ryan Consultants, Inc. 
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4 Hydrology 

4.1 Method Description 

Hydrologic analyses were performed using the US Army Corps of Engineer's computer 

program HEC-1 , Version 4.1, Flood Hydrograph Package in accordance with procedures and 

parameters recommended in the District's Drainage Design Manual tor Maricopa County, 

Volume I, Hydrology (Ref. 17). Hydrologic Models for the Hassayampa Tributaries are as 

follows: 

• 500-year; 6-hour and 24-hour Existing Condition 
• 1 00-year; 6-hour and 24-hour Existing Condition 
• 50-year; 6-hour and 24-hour Existing Condition 
• 1 0-year; 6-hour and 24-hour Existing Condition 

Each model uses the Green and Ampt methodology to estimate rainfall losses. Basins 

in the upper, mountainous reaches used the Phoenix Mountain S-graph for the unit hydrograph 

and those in the lower, flatter areas used the Desert/Rangeland S-graph. Flow is routed using 

the Normal Depth routing option. The watershed sub-basins and the flow routing schematic 

for the runoff model are shown on Exhibits 2.D1-2.E4. 

The study identified the 1 00-year, 6-hour and 24-hour peak discharges and compared 

the discharges along each wash to determine which produced the higher discharge. The peak 

discharge from the 500-year storm event was also produced for the study. 

4.2 Parameter Estimation 

4.2.1 Drainage Area Boundaries 

The watershed basin and sub-basin boundaries, along with a schematic of the 

HEC-1 sub-basins and routings are shown on Exhibits 1 & 2.D1-E4 . 
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FCD 2009C030 13 

Wickenburg Area Drainage Master Study/Plan 



• 

• 

• 

Phase 3 Tributaries - Technical Data Notebook Hvdrologv 

A terrain surface file was created in ArcGIS using the 2004 and 2013 

topographic mapping and was used to delineate the watershed basin and sub-basin 

boundaries. If necessary, adjustments were made to the sub-basin boundaries based 

on visual assessments of the topography, aerial photography and field observations. 

Flow concentration points occur at the natural confluence of tributaries , split flow 

locations, and where manmade drainage facilities or structures affect flow 

characteristics. 

4.2.2 Watershed Work Maps 

The Work Maps for this study include land use, soils , and routing on GIS layers 

and mapping provided by the District. The parameters used in the models, and the 

basin and routing information, are depicted in Exhibits 1 through 5.E4 . 

All sub-basins are named after the main wash using five or six digit 

alphanumeric characters. The first two to three characters identify the wash and 

watershed that the sub-basin is located within (e.g . Basin MB01 is located within the 

Mockingbird Watershed) . The remaining characters are numeric values that start at 

the upstream end of the sub-basin and increase in the downstream direction. 

Channel routes are identified by an "R" followed by the wash name initials and 

the downstream operation. 

4.2.3 Gage Data 

There is one rainfall gage stations within the study area which has been in 

service since 1 992, located near Little San Domingo Wash. The gage is maintained by 

the District. The precipitation gage of record and the data is available on the District's 

website. Calibration of hydrology models is not included in the scope of this study. 
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4.2.4 Statistical Parameters 

The HEC-1 models were used to evaluate the hydrologic response of the study 

area to a range of precipitation events. A statistical analysis is not included in the 

scope of this study and thus is not included in this TON. The runoff models were 

compared with the results from USGS and regional regression equations (see Section 

4.5.2 and Appendix 0.7) 

4.2.5 Precipitation and Inflow Hydrographs 

4.2.5.1 Precipitation 

The District uses the Mean Partial Duration Time Series point 

precipitation values from NOAA Atlas 14 (Ref. 31 ). This results in a decrease 

in precipitation values for most of Maricopa County, however for the WADMS 

watershed, the precipitation values on average increased by approximately ten 

percent. 

lsopluvial maps of rainfall intensities contained in the NOAA Atlas 14, 

Precipitation-Frequency Atlas of the United States, Volume 1, Arizona (Ref. 31) 

are used for this study. Rainfall data from the District's GIS shape files are 

embedded in the District's DDMSW program. DDMSW was used to develop 

hydrologic models for the 10, 50, and 1 00-year events. Precipitation for the 

500-year event was read from the NOAA 14 table and graphs extracted from 

the NOAA website: (http://hdsc.nws.noaa.gov/hdsc/pfds/sajaz pfds.html) 

based on the geographic coordinates of the centroid of the study area. The 

point values are summarized in Table 1, and precipitation tables and graphs 

are provided in Appendix 0.1. 
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Table 1 -Point Precipitation Values 

Watershed Frequency and Duration Point Precipitation (inches) 

2-Year, 6-Hour 1.47 

2-Year, 24-Hour 2.01 

10-Year, 6-Hour 2.22 

10-Year, 24-Hour 3.02 
Phase 3 50-Year, 6-Hour 3.05 

Hassayampa 
50-Year, 24-Hour 4.12 Tributaries 
100-Year, 6-Hour 3.43 

1 00-Year, 24-Hour 4.62 

500-Year, 6-Hour 4.33 

500-Year, 24-Hour 5.80 

4.2.5.2 Distribution Pattern 

This study delivers HEC-1 modeling for the 6- and 24-hour storm 

distribution for the 10-, 50-, 100-, and 500-year storm events. 

Typically, the 6-hour storm distribution is used for drainage areas of 

less than 20 square miles except for on-site storage facilities (Ref. 18). The 6-

hour distribution may also be used for drainage areas between 20 square miles 

and 1 00 square miles to estimate the peak flood discharges that could be 

realized on watersheds due to the occurrence of a local storm critically 

centered over part or the entire watershed. 

The Maricopa County 6-hour local storm distributions consist of five 

dimensionless storm patterns as shown in Table 2.4 of the Hydrology Manual 

(Ref. 17). Pattern 1 has the greatest rainfall intensities that can be expected in 

the eye of a local storm . 
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The 24-hour storm SCS Type II distribution is used for flood studies in 

Maricopa County for watershed areas between 20 and 500 square miles. This 

distribution is listed in Table 5 of the District's Hydrology Manual (Ref. 17). 

Watersheds in the WADMS range in size from 0.2 to 20.5 square 

miles. Peak discharges from the 1 00-year 6-hour storm and the 1 00-year 24-

hour storm were compared to determine whether a more localized or a general 

storm produces the greater discharge. In general , for smaller watersheds, the 

1 00-year 6-hour storm produces a higher peak discharge than the 1 00-year 

24-hour storm. For larger watersheds, the 1 00-year 24-hour storm generally 

produces a higher peak discharge than the 1 00-year 6-hour storm. The higher 

peak discharge was used for floodplain delineation . 

4.2.5.3 Depth-Area Reduction 

Depth-Area reduction was applied using the JD record option of HEC-1 

and is based on the curves presented in Tables 2.1 and 2.2 of the Hydrology 

Manual (Ref. 17) . The DDMSW program has these curves embedded in it. 

4.2.6 Physical Parameters 

4.2.6.1 Soils and Land Use 

Detailed digital soil survey data from the Natural Resources 

Conservation Service (NRCS) , as provided by the District, was used to develop 

the soils maps for the WADMS. 

The existing 201 0 land use dataset developed by MAG contains 94 

different MAG land use categories that do not directly correlate to the 17 

shown in Table 4.2 of the District's Hydrology Manual (Ref. 17). Since the 
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DDMSW program utilizes MAG land use categories , and provides Green and 

Ampt parameters for each category, the MAG land use categories was used in 

th is study instead of Table 4.2 of the District's Hydrology Manual (Ref. 17). 

The soil texture and land use data provide information regarding rainfall 

infiltration, which is discussed in the next section. 

4.2.6.2 Rainfall Losses - Green-Ampt Infiltration 

The Green-Ampt infiltration equation was selected to calculate the 

rainfall losses. Two phases are involved by using the Green-Ampt method. 

The first phase is surface retention loss, which is represented by a parameter 

called initial abstraction (lA) in HEC-1. The initial abstraction is a function of 

land use. The DDMSW program provides initial abstraction for each category 

of land use. 

The second phase simulates the infiltration of rainfall into soil. The 

Green-Ampt equation, which is represented as follows, takes into account the 

soil suction head , porosity, hydraulic conductivity and time. 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

( 
PSIF · DTHETA) 

f=XKSAT 1+ F 

dF 
f=­

dt 

where f = infiltration rate (inches/hour) 

XKSAT =saturated hydraulic conductivity (inches/hour) 

PSIF=wetting front capillary suction (inches) 

DTHETA=soil moisture deficit, pre-condition 

F=accumulated infiltration depth (inches) 
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The saturated hydraulic conductivity (XKSAT) for bare ground 

conditions varies with soil texture and is provided by the DDMSW program. 

The DDMSW program adjusts the XKSAT values for vegetation cover and land 

use for each sub-basin. The wetting front capillary suction (PSIF) is also a 

function of soil texture and decreases with XKSAT. The DDMSW program 

calculates the PSIF from XKSAT based on the relationship depicted in Figure 

4.3 of the District's Hydrology Manual (Ref. 17). 

The soil moisture deficit (DTHETA) is a function of land use and is 

computed by the DDMSW program. Observation of the aerial photographs 

show that some land use types within the study area have different soil 

moisture deficits than their default values. Where necessary, adjustments 

were made by adding new land use categories with reasonable DTHETA 

values. These new categories are provided in Appendix D.2. 

For impervious areas of a sub-basin, no infiltration occurs. A default 

percentage of impervious area (RTIMP) for each land use type is provided in 

the DDMSW program, however, some land use types exhibit different 

impervious percentages than their default values. Where necessary, 

adjustments were made by adding new land use categories with reasonable 

RTIMP values. These new categories can be found in Appendix D.2. 

4.2.6.3 Unit Hydrograph 

The four S-graphs appropriate for use within Maricopa County are 

Phoenix Mountain, Phoenix Valley, Desert/Rangeland, and Agricultural S-

graphs. Given the terrain of the study area, the Phoenix Mountain S-graph was 
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selected to generate the unit hydrographs for sub-basins within the upper, 

more mountainous regions . The Desert/Rangeland S-Graph was used for sub-

basins in the lower, flatter regions . 

The lag time is required to obtain the unit hydrograph from the S-graph. 

Per the District's Hydrology Manual, lag time is computed using the following 

equation: 

(
L · Lca)

0
.
38 

Lag = 24Kn 5 0_5 

Lag = basin lag in hours 

Kn = mean Manning's n for channels within the basin 

L = length of the longest watercourse in miles 

Lea = length along the watercourse to a point opposite the 
centroid in miles 

s = watercourse slope in feet per mile 

The DDMSW program calculates the Kn for the drainage basins based 

on the land use types within the sub-basin . The Kn values for the land use 

types added to the DDMSW program were estimated based on the aerial and 

topography mapping. 

The longest watercourses for each sub-basin were traced using the 

terrain model produced from the mapping . Lea values for all sub-basins were 

calculated by identifying their centroids. The watercourse slopes were 

calculated using ArcGIS tools . 
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4.2. 7 Reach Routing 

The Normal Depth Routing Method can be used for both natural and artificial 

channels in both urbanized and non-urbanized watersheds and was used for routing 

hydrographs within the WADMS. This method simulates attenuation due to overbank 

storage. 

Longitudinal slopes and Manning's "n" values for the routing reaches were 

estimated based on the topographic mapping, aerial photographs, and field 

observations. Worksheets for "n" value calculations are located in the Phase 3 Field 

Reconnaissance Report, included as Appendix G (Ref. 27). These worksheets show 

tabulated reach routing parameters, cross-section sketches and "n" value estimations. 

Because the roughness for well-defined channels does not change appreciably with 

varying depths of flow, a single 'n' value was used for a routing reach. 

A spreadsheet was created to verify the NSTPS time step values calculated 

using the DDMSW program (Appendix 0.3). The NSTPS values were calculated for 

using the following equation: 

Hoskin-Ryan Consultants, Inc. 
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Reach Length 
NSTPS = --------­

Celerity x Time Step x 60 

NSTPS =time steps 

Reach Length = reach routing length 

Celerity = aQ 1 a A, for a rectangular channel it is 5/3 of normal 
velocity. This ratio is also used to estimate the celerity in 
the spreadsheet. 

TJ!ne Step= 5 minutes for larger watersheds, 3 minutes for smaller. 
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Calculated NSTPS were used wherever possible ; however in locations of low 

slopes and long reach routes, the calculated result caused more attenuation in the 

peak flow than was reasonable . In these cases, NSTPS were modified through trial 

and error and the resulting values are noted in the HEC-1 models and included in 

Appendix D. 

4.2.8 Storage Routing 

Typically, the capacity of existing roadway culverts in the area will be exceeded 

for events less than the 1 DO-year. Typically these roadway crossings do not have 

much upstream storage capacity, and therefore do not have an effect on the peak 

flows downstream. Hence, roadway crossings are not modeled in the HEC-1 model , 

and flow is assumed to continue downstream unimpeded . 

4.2.9 Flow Splits and Diversions 

There were no splits or diversions used in the HEC-1 models developed for the 

Phase 3 Tributaries. These washes typically originate in the mountainous areas and 

have well defined routing reaches that were used in the hydrologic modeling. 

4.3 Problems Encountered During the Study 

No special problem was encountered. No warning or error messages occur in the 

models. 

4.4 Calibration 

A lack of accurate discharge data for all the washes prevented us from performing 

calibration on the hydrology models. No calibration was included with this study . 
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4.5 Final Results 

4.5.1 Hydrologic Analysis Results 

Hydrologic models were prepared for the 1 0-year, 6- and 24 hour, 50-year, 6-

and 24 hour, 1 DO-year, 6- and 24-hour and 500-year, 6- and 24 hour storm events for 

the existing cond ition using the NOAA 14. As seen below in Table 2- Controlling 

Storm Event, for smaller watersheds the 6-hour storm produces higher peak 

discharges than the 24-hour storm and it was therefore used for the floodplain 

delineations. For larger washes the 24-hour storm was used for floodplain delineation 

when it produced higher overall peak discharges. HEC-1 outputs for each model are 

included in Appendix 0.6, and the peak flow rates used in the floodplain delineation are 

summarized in Tables 3-10. Refer to Exhibits 5.D1-5.E4 for the Flow Map . 

Table 2 - Controlling Storm Event 

Wash Controlling Storm Event 

Wash 0 24-hour 

Mockingbird Wash 24-hour 

Wash M 6-hour 

Wash L 6-hour 

Wash K 24-hour 

Wash J 6-hour 

Wash I 24-hour 

Monarch 24-hour 

Wash H 6-hour 

Wash G 6-hour 

Wash F 6-hour 

HT07 6-hour 

San Domingo 24-hour 

Ox Wash 24-hour 

Little San Domingo Wash 24-hour 
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In general , the flows obtained are higher than the WADMS-94. This increase 

can be attributed to: (1) higher precipitation from NOAA 14 in comparison with NOAA 

2; and (2) new developments in the area. Sub basin runoff and concentration points 

for 1 00-Year 6- and 24-hour flows are summarized in Tables 3-10. 

Table 3 - 100-Year Hydrologic Results Summary for Wash 0 

100-Year 6- 100-Year 24-
Contributing Hour Peak Time to Peak Hour Peak Time to Peak 

HEC-1 Drainage Discharge Discharge Discharge Discharge 
I.D. Area (sq. mi.) (cfs) (hr) (cfs) (hr) 

01 1.29 1257 4.58 1212 12.5 

02 0 .93 1014 4.5 914 12.5 

03 0 .72 1215 4.42 1038 12 .42 

C02 2.22 1956 4.58 2118 12.5 

C03 2.94 2284 4.67 2412 12.67 

Table 4 -100-Year Hydrologic Results Summary Washes M, L, K, J and I 

Contributing 
HEC-1 Drainage 

I. D. Area (sq. mi.) 

MOl 0.32 

LOl 0.8 

KOl 0.69 

K02 0 .78 

K03 0.34 

K04 1.27 

JOl 0 .41 

101 1 

102 1.03 

103 0.28 

CK02 1.81 

CK03 1.03 

CK04 3.08 

(102 2.03 

CI03 2.31 
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100-Year 6-
Hour Peak 
Discharge 

(cfs) 

679 

1072 

1152 

1139 

614 

1461 

721 

1211 

1313 

615 

2174 

1432 

2803 

2045 

2097 

100-Year 24-
Time to Peak Hour Peak Time to Peak 

Discharge Discharge Discharge 
(hr) (cfs) (hr) 

4.33 545 12.25 

4.5 931 12.5 

4 .25 1002 12.25 

4.33 1013 12.33 

4.25 498 12 .25 

4.58 1344 12.58 

4.33 581 12 .33 

4.5 1113 12.42 

4.5 1196 12 .5 

4 .25 492 12.25 

4.42 2291 12.33 

4.42 1327 12.42 

4.75 2988 12 .75 

4.58 2096 12.58 

4.67 2139 12 .67 
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Table 5 - 100-Year Hydrologic Results Summary for Mockingbird Wash 

Contributing 
HEC-1 Drainage 

I. D. Area (sq. mi.) 

MB01 1.67 

MB02 0.49 

MB03 1.11 

MB04 0 .24 

MB05 0.85 

MB06 0.78 

MB07 0 .1 

MB21 0 .51 

MB22 0.41 

MB23 0.34 

CMB02 2.15 

CMB03 3.26 

CMB04 3.51 

CMB05 4.36 

CMB06 5.14 

CMB07 6.5 

CMB22 0.92 

CMB23 1.26 
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100-Year 6-
Hour Peak 
Discharge 

(cfs) 

1766 

793 

1359 

425 

1189 

836 

295 

749 

849 

604 

2035 

2841 

2824 

3393 

3586 

4286 

1052 

1492 

100-Year 24-
Time to Peak Hour Peak Time to Peak 

Discharge Discharge Discharge 
(hr) (cfs} (hr} 

4.33 1899 12.33 

4.33 632 12 .25 

4.33 1297 12 .33 

4.25 334 12 .25 

4.33 1066 12 .33 

4.67 717 12.67 

4.17 233 12.17 

4.42 604 12.42 

4.33 676 12.33 

4.42 482 12 .33 

4.5 2233 12.42 

4.42 3477 12.42 

4.58 3585 12.5 

4.58 4402 12.5 

4 .83 4735 12.75 

4.92 5482 12 .83 

4.5 935 12 .42 

4.42 1412 12.42 
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Table 6 - 100-Year Hydrologic Results Summary for Monarch Wash 

Contributing 
HEC-1 Drainage 

I. D. Area (sq. mi.) 

MW01 1.3 

MW02 1 

MW03 0.92 

MW04 0.59 

MW05 0 .49 

MW06 0 .93 

MW07 0.93 

MW08 0.59 

MW21 2.3 

MW22 1.6 

CMW02 2.3 

CMW03 2 

CMW04 1.51 

CMW05 4.3 

CMW06 9.13 

CMW07 10.06 

CMW08 10.65 

CMW09 5.23 

CMW22 3.9 
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100-Year 6-
Hour Peak 
Discharge 

(cfs) 

1323 

895 

863 

836 

786 

955 

1176 

761 

1286 

1228 

1690 

1532 

1343 

2793 

4172 

4150 

4236 

2945 

1779 

100-Year 24- Time to 
Time to Peak Hour Peak Peak 

Discharge Discharge Discharge 
(hr) (cfs) (hr) 

4.42 1309 12.42 

4.67 811 12.58 

4.58 772 12 .58 

4.33 688 12 .33 

4.33 625 12 .33 

4.58 858 12.58 

4.42 1068 12.42 

4.5 625 12.5 

4.92 1410 12 .92 

4.83 1196 12.83 

4 .75 1797 12.75 

4.67 1495 12.67 

4.5 1312 12.5 

4.75 3262 12.67 

5 5230 12.92 

5.33 5241 13 .25 

5.25 5357 13 .17 

4.92 3319 12.92 

5.17 1936 12.92 
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Table 7 -100-Year Hydrologic Results Summary for Washes H, G, HT07, F & Hassayampa East 

Trib. 

Contributing 
HEC-1 Drainage 

I. D. Area (sq. mi.) 

H01 1.76 

G01 0.41 

HT07 0.89 

F01 0.26 

HT01 0.14 

HT02 0.27 

HT03 0.15 

HT04 0.23 

HT06 0.16 

HT08 0.08 

HT310 0.16 

HT319 0.21 
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100-Year 6-
Hour Peak 
Discharge 

(cfs) 

1480 

620 

1063 

577 

449 

549 

452 

503 

361 

233 

459 

532 

100-Year 24-
Time to Peak Hour Peak Time to Peak 

Discharge Discharge Discharge 
(hr) (cfs) (hr) 

4 .92 1375 12.83 

4.42 493 12.42 

4.5 944 12.5 

4.25 460 12.25 

4.17 359 12.17 

4.33 440 12.33 

4.17 360 12.17 

4.25 404 12.25 

4.17 289 12.17 

4.17 185 12.17 

4.17 364 12.17 

4.17 421 12.17 
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Table 8 -1 00-Year Hydrologic Results Summary for San Domingo Wash 

Contributing 
HEC-1 Drainage 

I. D. Area (sq. mi.) 

SD01 0.87 

SD02 0.78 

SD03 1.32 
SD04 1.52 

SD05 1.55 

SD06 1.49 

SD07 1.39 
SD08 0.52 

SD09 1.08 

SOlO 0.58 

SD11 0.73 

SD21 1.16 

SD22 1.26 

SD31 1.49 
SD32 0.69 

SD33 1.26 

SD41 0.93 

SD42 0.55 

SD43 1.32 

CSD02 1.65 

CSD03 4.49 

CSD04 3.18 

CSD05 8.46 

CSD05A 6.04 

CSD06 9.94 

CSD07 14.78 

CSD07A 11.34 

CSD08 18.1 

CSD08A 15.3 

CSD09 19.18 

CSD10 20.49 

CSD11 19.91 

CSD22 2.41 

CSD33 3.44 

CSD41 2.8 

CSD42 1.48 
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100-Year 6-
Hour Peak 
Discharge 

(cfs) 

821 

1083 

1224 

1561 

1425 

1861 

1489 
1289 

1352 

1164 

1069 

1054 

1217 

1729 

931 

1263 

1111 

868 

1755 

1410 

3070 

2314 

4859 

3772 

5304 

7164 

5619 

8743 

7261 

8733 

8993 

8975 

1724 

2790 

2667 

1680 

100-Year 24-
Time to Peak Hour Peak Time to Peak 

Discharge Discharge Discharge 
(hr) (cfs) (hr) 

4.5 742 12.5 

4.25 971 12.25 

4.5 1206 12.5 

4.42 1656 12.33 

4.42 1500 12.42 

4.33 1907 12.33 

4.5 1446 12.5 

4.17 1040 12.17 

4.58 1220 12.5 

4.25 952 12.25 

4.5 903 12.5 

4.5 1008 12.5 

4.42 1206 12.42 

4.33 1801 12.33 

4.42 788 12.33 

4.58 1194 12.58 

4.5 995 12.42 

4.33 713 12.33 

4.42 1675 12.42 

4.33 1531 12.33 

4.5 4164 12.42 

4.5 2984 12.42 

4.58 7137 12.5 

4.58 5247 12.5 

4.67 8019 12.58 

4.83 10719 12.75 

4.92 8512 12.83 

4.83 12651 12.75 

4.83 10780 12.83 

5.17 12689 13.08 

5.25 12949 13.25 

5.08 12961 13.08 

4.58 1919 12.5 

4.67 3408 12.58 

4.5 2954 12.5 

4.42 1681 12.42 
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Table 9 -100-Year Hydrologic Results Summary for Ox Wash 

Contributing 
HEC-1 Drainage 

I.D. Area (sq. mi.) 

OX1 1.64 

OX2 1.62 

OX3 0 .7 

OX4 1.82 

OX5 1.03 

OX6 0 .12 

OX7 0 .08 

OX21 1.0 

OX22 0 .46 

COX1 3.97 

COX2 3.26 

COX4 5.79 

COX5 6.81 

COX6 6.93 

COX7 8.47 

COX21 1.46 

COX22 8.39 
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100-Year 6-
Hour Peak 
Discharge 

(cfs) 

1618 

1691 

747 

1925 

1767 

360 

273 

1487 

904 

3229 

2926 

4318 

4443 

4432 

5213 

1505 

5210 

100-Year 24-
Time to Peak Hour Peak Time to Peak 

Discharge Discharge Discharge 
(hr) (cfs) (hr) 

4.67 1583 12 .58 

4.58 1649 12.58 

4 .75 633 12.75 

4.58 1908 12.58 

4 .25 1677 12 .25 

4 .08 290 12 .08 

4 .08 218 12.08 

4.42 1361 12.42 

4 .33 728 12.25 

4 .92 3319 12 .92 

4 .67 3220 12.58 

4.83 4624 12.83 

4 .92 4722 12 .92 

4 .92 4726 12 .92 

4 .92 5734 12.92 

4 .58 1521 12.58 

4 .92 5742 12 .83 
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Table 10 - 100-Year Hydrologic Results Summary for Little San Domingo Wash 

100-Year 6- 100-Year 24-
Contributing Hour Peak Time to Peak Hour Peak Time to Peak 

HEC-1 Drainage Discharge Discharge Discharge Discharge 
I. D. Area (sq. mi.) (cfs) (hr) (cfs) (hr) 

LS01 1.23 1026 4.75 952 12.75 

LS02 1.01 929 4.67 841 12 .67 

LS03 0 .39 814 4.25 654 12.25 

LS04 1.08 1486 4.42 1376 12.42 

LS05 1.33 1429 4.67 1326 12.67 

LS06 0 .84 1149 4.5 1011 12 .5 

LS07 0.39 910 4.25 735 12 .25 

LS08 0 .5 1050 4.25 852 12 .25 

LS09 0 .76 1163 4.33 1021 12.33 

LS11 0.26 486 4.33 395 12 .33 

LS12 0 .13 378 4.17 305 12 .17 

LS21 0.51 791 4.42 644 12.42 

LS22 0.33 787 4.25 632 12.25 

CLS03 2.63 1791 4.75 1827 12.75 

CLS04 3.71 2380 4.75 2395 12.5 

CLS05 5.04 2819 5.17 2882 13 .08 

CLS06 5.88 3162 5.17 3281 13.08 

CLS07 6.27 3178 5.17 3314 13.08 

CLS08 6.77 3211 5.17 3360 13.08 

CLS09 8.76 3943 4.75 4456 12.67 

CLS10 7.16 3295 5.17 3466 13 .17 

CLS12 0 .39 595 4.25 482 12.25 

CLS22 8 3671 4.75 4089 12.58 

CLS22A 0 .84 999 4.33 891 12.25 

4.5.2 Verification of Results 

To verify the peak discharges comparisons were made with USGS data for 

Arizona, and with regional regression equations. 

4.5.2.1 USGS Data for Arizona 

The District has adopted a chart to describe the general relationship 

between peak discharges and watershed size for Maricopa County (Ref. 17). 
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This relationship is based on Log-Pearson Type 3 (LP3) regression curve 

analysis using USGS streamflow and statistical data taken from 314 

continuous or partial-record gage stations throughout Arizona, and is a 

function of drainage area. The peak discharges from the H EC-1 output were 

plotted on the chart for comparison, as shown in Figure 4, and mostly lie 

within the 751
h percentile confidence limits. Peak discharges that fall above the 

75% confidence limit are from the downstream combination portions of San 

Domingo Wash, Mockingbird Wash and Monarch Wash. Detailed results are 

included in Appendix D.?. 

-

- Regression 

- - Upper 75% Confidence 
Limit 

- - Lower 75% Confidence 
Limit 

100 +---------------------~--------------------.------

0.100 1.000 10.000 

Area (square miles) 

FIGURE 4- COMPARISON OF 100-YR HEC-1 OUTPUT FOR PHASE 3 TRIBUTARIES WITH USGS DATA FOR 
ARIZONA 

4.5.2.2 Regional Regression Equations 

The USGS has developed regional regression equations for each region 

of the country. Within regional input variables are average watershed elevation 
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and drainage area. Using detailed topographic mapping , the average elevation 

for the eastern tributaries is 2488.51 feet (NAVD88). 

Figures 5, 6 & 7 show comparisons of the 1 0-Year, 50-Year, and 100-

Year results, for the Phase 3 tributaries respectively. A review of the results 

indicates that the HEC-1 results tend to be higher than the regional regression 

results for the 1 0-year event, similar to the regional regression results for the 

50-year event and lower than the regional regression results for the 1 DO-year 

event. Detailed results are included in Appendix 0.7. 

10000 ...-------------------------

1000 

Ui -~ 
0 
.-4 
C1 

100 
- Regression 

+ 10Y6H 

• 10Y24H 

10 +------.------.------.-------. 
0.01 0.1 1 10 100 

Area (square mile) 

FIGURE 5- COMPARISON OF 10-YR PHASE 3 TRIBUTARIES WATERSHEDS HEC-1 OUTPUT WITH USGS 
REGIONAL REGRESSION EQUATIONS 
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100000 

- Regression 

• SOY6H 

• SOY24H 
10000 

iii -~ 
0 
Ln 
CJ 

1000 

100 +-----------~------------~------------~----------~ 

0.01 0.1 1 10 100 

Area (square mile) 

FIGURE 6- COMPARISON OF 50-YR PHASE 3 TRIBUTARIES WATERSHED HEC-1 OUTPUT WITH USGS 
REGIONAL REGRESSION EQUATIONS 

100000 ~-----------------------------------------------------
- Regression 

• 100Y6H Existing 

• 100Y24H Existing 

100 +-------------~----------~~----------~------------~ 

0.01 0.1 1 10 100 

Area (square mile) 

FIGURE 7- COMPARISON OF 100-YR PHASE 3 TRIBUTARIES WATERSHED HEC-1 OUTPUT WITH USGS 
• REGIONAL REGRESSION EQUATIONS 
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5 Hydraulics 

5.1 Method Description 

The effective Zone "AE" floodplain along the Phase 3 Tributaries was previously 

delineated in the WADMS-94 using HEC-2 hydraulic models. However, for this study, these 

existing condition wash delineations were updated using the US Army Corps of Engineers 

computer program, HEC-RAS version 4.1 (Ref. 37) . 

The downstream boundary conditions for Wash 0, Mockingbird Wash, Wash M, Wash 

L, Wash K, Wash J, Wash I Monarch Wash, Wash H, Wash G, Wash HT07, Wash F, San 

Domingo Wash, Ox Wash and Little San Domingo Wash are summarized in Table 11 below. 

Reach 

Wash 0 

Mockingbird Wash Reach 1 

Mockingbird Wash Reach 2 

Mockingbird Wash Tributary 1 

Wash M Reach 1 

Wash L Reach 1 

Wash K Reach 1 

Wash K Reach 2 

Wash K-1 

Wash J Reach 1 

Wash I Reach 1 

Monarch Wash Reach 1 

Wash H Reach 1 

Wash G Reach 1 

Wash HT07 Reach 1 

Wash F Reach 1 

Wash F Reach 2 

Wash F Tributary 1 

San Domingo Wash Reach 1 

Ox Wash Reach 1 

Hoskin-Ryan Consultants, Inc. 
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Table 11 - Reach Boundary Conditions 

Downstream Boundary 
Boundary Condition Value U.S. Joining Wash- D.S. Wash 

Normal Depth s = 0.0198 N/A 

Junction 1 Mockingbird W R.1 - Mockingbird W Trib. 1 

Normal Depth s = 0.0249 N/A 

Junction 1 Mockingbird W R.1 - Mockingbird W R.2 

Normal Depth s = 0.05 N/A 

Normal Depth s = 0.034 N/A 

Junction 1 Wash K R. 2 - Wash K Trib. 1 

Normal Depth s = 0.02 N/A 

Junction 1 Wash K R. 1 - Wash K R. 2 

Normal Depth s = 0.0195 N/A 

Normal Depth s = 0.0592 N/A 

Normal Depth s = 0.0258 N/A 

Normal Depth s = 0.022 N/A 

Normal Depth s = 0.012 N/A 

Normal Depth s = 0.022 N/A 

Junction 8 Wash F R.2- Wash F Trib. 1 

Normal Depth s = 0.016 N/A 

Junction 8 N/A 

Normal Depth s = 0.015 N/A 

Normal Depth s = 0.006 N/A 
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Table 11 (Continued) - Reach Boundary Conditions 

·~----~----~~--------~ Downstream Boundary 
Reach 

Little San Domingo Wash R. 1 

Little San Domingo Wash R. 2 

Little San Domingo Wash Trib. 
1 

Wash 52 

Boundary Condition 

Junction 

Normal Depth 

Junction 

Junction 

5.2 Work Study Maps 

Value U.S. Joining Wash- D.S. Wash 

L. San Domingo W. R.2- L. San Domingo 
21 W.T.1 

s = 0.0116 N/A 
L. San Domingo W. R.1 - L. San Dom ingo 

21 W.R.2 

L. San Domingo W. R.2- L. San Domingo 
1 W.R.3 

Work study maps are prepared for the Phase 3 Tributaries washes at 1 "=200-

feet scale, and are included with this report. 

5.3 Parameter Estimation 

5.3.1 Roughness Coefficients 

• Manning 's roughness coefficients ('n'-values) were chosen based on values 

• 

presented in the Districts Drainage Design Manual tor Maricopa County, Volume II -

Hydraulics (Ref. 16) and the USGS Selection of Manning's Roughness Coefficient tor 

Natural and Constructed Vegetated and Non-Vegetated Channels (Ref. 33). The range 

of 'n' values is summarized in Table 12. To give a representation of different segments 

of the study area, photographs and 'n' -value calculations are included in Appendix G. 
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Table 12 - HEC-RAS Manning's Roughness Coefficients 

Location Roughness Coefficient 

Channel Banks 0.038-0.1 

Channel Bottom 0.027-0.042 

Concrete culverts 0.013 

CMP culverts 0.019 
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5.3.2 Expansion and Contraction Coefficients 

Expansion and contraction coefficients are based on values presented in the 

District's Hydraulics Drainage Design Manual (Ref. 16). Contraction and expansion 

values of 0.3 and 0.1 were used for cross-sections without dramatic differences. For 

cross-sections before and after culverts (Cross-Sections 2, 3 and 4) , dramatic 

contraction and expansion cause a greater energy loss; therefore, 0.5 and 0.3 were 

used for the expansion and contraction coefficients , respectively. 

5.3.3 Entrance Loss Coefficients 

Culvert entrance loss coefficients were based on values presented in the HEC-

RAS Hydraulic Reference Manual, dated March 2008 (Ref. 38). The coefficients 

chosen are summarized in Table 13 . 

Table 13 - Entrance Loss Coefficients 

Entrance 
River Road Loss 

Culvert ID Wash Name Station Crossing Material Shape Entrance Type Coefficient 

D 100 Wash D 0.217 us 60 CBC Box Wingwalls flared (30-75 deg) 0.5 

MDC 100 Mockingbird Wash 0.302 us 60 CBC Box Wingwalls flared (30-75 deg) 0.5 

MDC 200 Mockingbird Wash 0.302 us 60 CBC Box Wingwalls flared (30-75 deg) 0.5 

M 100 Wash M 0.473 US60 CBC Box Wingwalls flared (30-75 deg) 0.5 

L 100 Wash L 0.414 us 60 CBC Box Wingwalls flared (30-75 deg) 0.5 

K 100 
Wash K 0.127 us 60 Bridge Bridge N/A N/A 

K 200 0. 109 us 60 Bridge Bridge N/A N/A 

J 100 Wash J 0.123 us 60 CBC Box Wingwalls flared (30-75 deg) 0.4 

I 100 Wash I 0.122 us 60 Bridge Bridge N/A N/A 

MDN 100 
Monarch Wash 

0.065 us 60 Bridge Bridge N/A N/A 

MDN 200 0.05 us 60 Bridge Bridge N/A N/A 

H 100 Wash H 0.13 us 60 CBC Box Wingwalls flared (30-75 deg) 0.5 

G 100 Wash G 0.172 us 60 CBC Box Wingwalls flared (30-75 deg) 0.5 

HT07 100 Wash HT07 0.071 us 60 CBC Box Wingwalls flared (30-75 deg) 0.2 

F 100 
Wash F 

0.079 us 60 CBC Box Wingwalls flared (30-75 deg) 0.2 

F 200 0.917 Driveway CMP Circular Headwall 0.9 

SAN 100 San Domingo Wash 0.067 us 60 Bridge Bridge N/A N/A 
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Table 13 (Continued) - Entrance Loss Coefficients 

Entrance 
River Road Loss 

Culvert 10 Wash Name Station Crossing Material Shape Entrance Type Coefficient 

ox 100 
Ox Wash 

0.371 RR Bridge Bridge Bridge N/A 
ox 200 0.842 us 60 CBC Box Wingwalls flared (30-75 deg) 

LIT 100 2.049 RR Bridge Bridge Bridge N/A 
LIT 200 

Little San Domingo 
2.197 us 60 CBC Box Wingwalls flared (30-75 deg) Wash 

LIT 300 3.081 SR 74 CBC Box Wingwalls flared (30-75 deg) 

LIT 400 Little San Domingo 0.913 RR Bridge Concrete Arch 90 Degree Headwall 

LIT 500 Wash Tributary 1 1.195 us 60 CBC Box Wingwalls flared (30-75 deg) 

5.4 Cross-Section Description 

HEC-RAS geometry data is obtained from the two-foot contour interval topographic 

mapping provided by the District, dated 2004 and 2013. HRC provided supplemental ground 

survey as documented in the Phase 3 Survey Report (Ref. 28). Elevations for the study are on 

the NAVD88 vertical datum . 

Cross-sections were located along the washes such that the distance between two 

consecutive sections is approximately 500-feet. Cross-sections were placed perpendicular to 

the flow paths as much as possible. Additional cross-sections were provided upstream and 

downstream of culvert crossings, based on placement recommendations in the HEC-RAS 

Hydraulic Reference Manual (Ref. 38). HEC-RAS Cross-Section plots are located in Appendix 

E.5.4. 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jump 

All models were run with subcritical regime mode to obtain conservative 

WSELs. The locations of hydraulic jumps, if any, were not determined . 
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5.5.2 Culverts and Bridges 

There are sixteen culverts and eight bridges within the Phase 3 Tributaries. 

The dimensions for these culverts were obtained from the field survey prepared by 

HRC. Many of these culverts were previously modeled in the WADMS-94. Refer to 

Table 14 for a summary of all structures included in the Phase 3 Tributaries HEC-RAS 

analysis. Also, refer to Appendix C for the field survey information. 

Table 14 - Culvert Summary 
Culvert 10 Wash Name River Station Road Crossing Material Shape Size Length 

0 100 Wash 0 0.217 us 60 CBC Box 3-8' X 1 0' 154' 

MOC 100 
Mockingbird Wash 

0.302 us 60 CBC Box 2-4-5' X 20' 43' 

MOC 100 0.302 us 60 CBC Box 4-4-5' X 1 0.1' 56' 

M 100 Wash M 0.473 US60 CBC Box 1-7' X 8' 220' 

L 100 Wash L 0.414 us 60 CBC Box 2-6' X 8' 182' 

K 100 
Wash K 0.127 us 60 Bridge Bridge 3-2.5 ' X 1 0'* 86' 

K 200 0.109 us 60 Bridge Bridge 3-2.5' X 1 0'* 78' 

J 100 Wash J 0.123 us 60 CBC Box 1-7' X 8' 127' 

I 100 Wash I 0.122 us 60 Bridge Bridge 3-3 ' X 1 0'* 116' 

MON 100 
Monarch Wash 

0.065 us 60 Bridge Bridge 6-Varied Size 37.5 

MON 200 0.05 us 60 Bridge Bridge 6-Varied Size 40.7 

H 100 Wash H 0.13 us 60 CBC Box 3-5' X 1 0' 116.1' 

G 100 Wash G 0.172 us 60 CBC Box 1-1.66' X 6'* 141' 

HT07 100 Wash HT07 0.071 us 60 CBC Box 2-6' X 1 0' 111 ' 

F 100 
Wash F 

0.079 us 60 CBC Box 1-6' X 6' 131 .8' 

F 200 0.917 Private Driveway CMP Circular 1-3' X 3' 52' 

SAN 100 San Domingo Wash 0.067 us 60 Bridge Bridge 1-41 .09 ' X 96.5' 87' 

ox 100 
Ox Wash 

0.371 RR Bridge Bridge Bridge 1-29.1'x15' 15' 

ox 200 0.842 us 60 CBC Box 3-1 0' X 1 0' 282' 

LIT 100 2.049 RR Bridge Bridge Bridge 1-18.6' X 140' 20' 

LIT 200 
Little San Domingo 

2.197 us 60 CBC Box 4-8' X 1 0' 217' Wash 
LIT 300 3.081 SR 74 CBC Box 4-8' X 10' 93.3 ' 

LIT 400 Little San Domingo 0.913 RR Bridge Concrete Arch 1-3.6'x3' 92.7' 

LIT 500 Wash Tributary 1 1.195 us 60 CBC Box 1-5' X 6' 201 ' 
Notes: *Culverts not modeled m WADMS-94 study 

**Culvert heavily silted. Actual height of box unknown . 
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5.5.2.1 Mockingbird Bridge Analysis 

MDC _1 DO and MDC_ 200 are the bridges for the north and south 

bound lanes of US60 crossing Mockingbird Wash respectively. The upstream 

structure (MDC _1 DO) comprises of 2- 4.5-foot x 20-foot box culverts whereas 

the downstream structure (MDC_ 200) is made of 4-4.5-foot x 1 0-foot box 

culverts. Due to their close proximity and similar hydraulic capacities, the two 

structures were modeled as 2-4.5-foot x 1 0-foot boxes with a width spanning 

both bridges in the HEC-RAS model. 

5.5.2.2 Little San Domingo Railroad Bridge Analysis 

The Burlington Northern Santa Fe (BNSF) Railroad crossed the Little San 

Domingo Wash at bridge structure LIT _1 00. The BNSF railroad has designed a 

new bridge crossing to improve the hydraulic capacity of this crossing and 

was submitted and approved by FEMA for a CLDMR (No. 13-09-2632R, Ref. 

5) . The bridge data from the CLDMR was incorporated into the hydraulic 

model and is included in Appendix E.4. 

5.5.3 levees and Dikes 

No levees or dikes were modeled as part of this study. 

5.5.4 Islands and Flow Splits 

The landform within the study area is generally mountainous and some of the 

washes do not have the capacity to convey the 1 DO-year flow within the top of banks. 

As a result, it is possible for flow splits to occur causing islands to be formed within 

the floodplains . 
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5.5.4.1 Mockingbird Wash Outlet 

Downstream of US 60, the main channel for Mockingbird Wash does 

not have the capacity to contain the 100 or 500-year flow causing the main 

channel banks to overtop with flows going into the low lying areas in the right 

and left overbank. These areas are significantly lower than the main wash . To 

keep smaller storms contained in the main wash, levee stations were used in 

the cross-sections downstream of US 60. These levee stations keep the 10 

and 50-year flow within the main channel but allow the 100- and 500-year 

flows to overtop. 

5.5.4.2 Little San Domingo I Wash S2 Flow Split 

Upstream of its confluence with Little San Domingo Tributary 1, a 

portion of the flow within Little San Domingo Wash branches to the south, 

creating a braided distributary flow area. Most of this flow is contained and 

joins back with the main wash; however, some of the flow overtops a natural 

ridge and flows to Wash S2. The amount of flow overtopping the natural ridge 

was modeled by optimizing a lateral structure that follows the contours of the 

ridge. The overtopping flow was added to the flow in Wash S2. 

5.5.5 Ineffective Flow Areas 

Ineffective flow is modeled upstream and downstream of roadway culverts and 

Railroad crossings up to the elevation of the top of the roadway/Railroad . In some 

locations where the 1 00-year flow overtops the roadway, it was noted that the 

ineffective areas had an unreasonable impact on the energy grade lines of most or all 

of the flow profiles in the HEC-RAS model. At these locations, ineffective flow areas 
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were removed or modified. Ineffective flow modeled upstream and downstream of the 

Railroad crossing, at culverts and at some other cross-sections is based upon 

recommended guidelines in the HEC-RAS Manual (Ref. 39). 

5.5.6 Supercritical Flow 

All models were run with subcritical regime mode to obtain conservative water 

surface elevations. No reaches of supercritical flow modeled as part of this study. 

5.6 Floodway Modeling 

Floodway modeling was performed on previously studied washes ; including, Wash 0, 

Mockingbird Wash Reaches 1-2, Mockingbird Wash Tributary 1, Wash L, Wash K Reaches 1-

2, Wash K-1, Wash I, Monarch Wash, Wash H, Wash G, Wash F Reaches 1-2, Wash F 

Tributary 1, San Domingo Wash, Ox Wash, and Little San Domingo Wash Reach 2. The 

WADMS-94 included partial floodway modeling for Little San Domingo Wash Reach 1. 

Floodway calculations and delineations were only performed for the same extents as the 

WADMS-94. No floodway modeling was performed on Wash M, Wash J, Wash HT07, Little 

San Domingo Wash Tributary 1 or Wash S2. 

With floodway encroachment stations limited to the bank stations Encroachment 

Method #4 was used first for floodway calculations, followed by Encroachment Method #1. 

Encroachment limits were then modified as necessary to optimize the floodway WSEL. 

Additional parameters on the encroachment stations include: 

• Floodway WSEL is to be no greater than 1-foot above the floodplain WSEL. 
• Floodway WSEL is to have no negative surcharge. 
• The floodway delineation is to be generally smooth and consistent within segments 

of the wash . 
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5. 7 Problems Encountered During the Study 

5.7.1 Special Problems and Solutions 

There are no problem areas found within the study area. 

5.7.2 Modeling Warning and Error Messages 

Though there are many modeling warning and error messages associated with 

HEC-RAS, these do not affect the accuracy of the results. Warnings and error 

messages include: Check-RAS NT, Check-RAS XS, Check-RAS Structures and Check-

RAS Floodway. Refer to Appendix E.5.6 for the summary of the warning and error 

messages. 

5.8 Calibration 

No hydraulic modeling calibration was performed as part of this study . 

5.9 Final Results 

5.9.1 Hydraulic Analysis Results 

Floodplains were delineated using the HEC-RAS 4.1 computer program (Ref. 

37) . Resulting floodplain delineations are shown on the Work Maps (included in this 

report) . 

The 1 00-year HEC-1 flows used in the HEC-RAS models are summarized in 

Table 15 with the full HEC-1 output located in Appendix 0.6. The flows used for each 

reach are pro-rated or taken directly from selected concentration points in the HEC-1 

model. Refer to Exhibits 6.D1-6.E4 for the locations of pro-rated flows and Appendix E 

for a full HEC-RAS flow summary table. The HEC-RAS results for the 1 00-year peak 

flows are summarized in Table 16. HEC-RAS output reports , tables, and cross-
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sections are included in Appendix E.5. Zone A transitions between detailed delineations 

and approximate were modified as necessary. 

The 1 0-, 50-, 100- and the 500-year, flow summary table used in the HEC-

RAS models are included in Appendix E.5.3 . 
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Table 15 - 100-Year Flows Used for HEC-RAS Modeling 

River I Reach Name 

Wash 0 I Reach 1 

Mockingbird Wash 1 Reach 1 

Mockingbird Wash I Reach 2 

Mockingbird Wash Tributary 1 I Reach 1 

Wash M I Reach 1 

Wash L 1 Reach 1 

Wash K 1 Reach 1 

Wash K I Reach 2 

Wash K-1/ Reach 1 

Wash J I Reach 1 

Wash I I Reach 1 

Wash HI Reach 1 

Monarch Wash I Reach 1 

Wash G I Reach 1 

Wash F- Reach 1 

Wash F- Reach 2 

Wash F Tributary I Reach 1 

Basin HT07 I Reach 1 

Ox Wash I Reach 1 

San Domingo Wash - Reach 1 

Little San Domingo- Reach 1 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

HEC-1 ID 100-Year Peak Discharge (cfs) 

C03 2412 

CMB04 4735 

CMB07 5482 

CMB07 5482 

CMB22 1052 

CMB23 1492 

M01 679 

L01 1072 

CK03 1432 

CK04 (pro-rated) 2664 

CK04 2988 

K02 1139 

J01 721 

CI03 2139 

H01 (pro-rated) 1253 

H01 1480 

CMW22 (pro-rated) 1782 

CMW22 1936 

CMW06 5230 

CMW07 5241 

CMW08 5357 

G01 620 

F01 (pro-rated) 287 
F01 577 

F01 (pro-rated) 218 

HT07 1063 

COX1 3319 

COX5 4722 

COX6 4726 

COX? 5734 

CSD09 12689 

CSD10 12949 

CLS05 2882 

CLS07 (pro-rated) 2986 

CLS07 331 4 

CLS08 3360 

CLS10 3466 
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Table 15 (Continued)- 100-Year Flows Used for HEC-RAS Modeling 

River I Reach Name 

Little San Domingo - Reach 2 

Little San Domingo - Reach 3 

Little San Domingo Tributary 1 - Reach 1 

Wash S2 - Reach 1 

.. 
Note: Pro-rated flow (Refer to Exhibits 6.D1-6.E4) 

Hoskin-Ryan Consultants, Inc. 
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HEC-1 10 
100-Year Peak Discharge 

(cfs) 

CLS09 (pro-rated) 4061 

CLS09 4456 

CLS09 4456 

LS21 791 

CLS22a 999 

LS09 _(pro-rated) 450 

LS09 (pro-rated+ weir) 461 
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Table 16- HEC-RAS Results for 100-Year Event 
Note: Elevations shown are on the NAVD88 Datum. 

River Station Water Surface Elevation Peak Discharge 
(RS) (ft) (cfs) 

Wash 0 - Reach 1 
i .559 2185.7 2412 
1.45 2171.96 2412 

1.349 2158.36 2412 
i .255 2147.35 2412 
i . i 51 2133.01 2412 
i .061 2120 2412 
0.968 2109.63 2412 
0.868 2095.68 2412 
0.783 2083.85 2412 
0.719 2075.71 2412 
0.686 2069.12 2412 
0.653 2064.05 2412 
0.584 2056.4 2412 
0.505 2044.42 2412 
0.4 i i 2035.07 2412 
0.339 2026.94 2412 
0.283 2022.06 2412 
0.235 2021.94 2412 
0.217 Culvert 
0.205 2013.25 2412 
O.i 59 2007.3 2412 
O.i 23 2005.1 i 2412 

Mockingbird Wash - Reach 1 
2.28 2257.11 4735 
2.245 2250.67 4735 
2. i 91 2242.4 i 4735 
2.137 2235.8 4735 
2.052 2227.21 4735 
i .985 2216.22 4735 
i .95 221 i .4 4735 
i .872 2199.07 4735 
i .787 2189.61 4735 
1.712 2181.67 4735 
i .62 2170.73 4735 
i .568 2162.67 4735 
i .523 2159.16 4735 
1.451 2142.57 4735 
1.36 2126.99 4735 
1.304 21 i 8.52 4735 

Hydraulics 
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Table 16 (Continued) - HEC-RAS Results for 100-Year Event 

Note: Elevations shown are on the NAVD88 Datum . 

River Station (RS) Water Surface Elevation (ft) Peak Discharge (cfs) 

Mockingbird Wash - Reach 1 (Continued) 
1.244 2109.81 4735 
1.178 2103.05 4735 
1.094 2089.74 4735 
1.005 2077.22 4735 
0.965 2071 .39 4735 
0.917 2065.68 4735 
0.856 2056.17 5482 
0.801 2049.06 5482 

Mockingbird Wash - Reach 2 
0.713 2040.02 5482 
0.609 2028.29 5482 
0.561 2023.16 5482 
0.504 2018.61 5482 
0.416 2008.3 5482 
0.369 2002.08 5482 
0.324 1997.73 5482 
0.31 1997.48 5482 
0.302 Culvert 
0.272 1992.47 5482 
0.236 1987.81 5482 

Mockingbird Wash Tributary 1 - Reach 1 
0.385 2083.37 1052 
0.287 2070.64 1052 
0.243 2065.37 1492 

Wash M - Reach 1 
1.039 2067.02 679 
0.944 2050.69 679 
0.872 2041 .32 679 
0.769 2030.63 679 
0.67 2008.08 679 
0.58 1996.88 679 

0.494 1990.08 679 
0.473 Culvert 
0.448 1977.85 679 
0.354 1968.7 679 
0.255 1965.81 679 

Wash L - Reach 1 
1.658 2154.35 1072 
1.618 21 48.15 1072 
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Table 16 (Continued) - HEC-RAS Results for 100-Year Event 

Note: Elevations shown are on the NAVD88 Datum. 

River Station Water Surface Elevation Peak Discharge 
(RS) (ft) (cfs) 

Wash L - Reach 1 (Continued) 
1.561 2135.81 1072 
1.505 2126.92 1072 
1.463 2120.08 1072 
1.408 2111.97 1072 
1.364 2105.5 1072 
1.326 2099.75 1072 
1.29 2097.2 1072 
1.25 2080.69 1072 

1.214 2070.85 1072 
1.179 2066.94 1072 
1.131 2061 .31 1072 
1.081 2054.05 1072 
1.037 2050.07 1072 
0.962 2041 .75 1072 
0.902 2034.49 1072 
0.825 2025.83 1072 
0.78 2020.7 1072 
0.713 2012.7 1072 
0.668 2007.21 1072 
0.618 2001.45 1072 
0.586 1997.77 1072 
0.52 1991 .34 1072 
0.492 1987.69 1072 
0.444 1985.24 1072 
0.426 1985.24 1072 
0.414 Culvert 
0.375 1972.87 1072 
0.309 1960.02 1072 
0.241 1946.74 1072 

Wash K- Reach 1 
3.757 2398.54 1432 
3.712 2394.11 1432 
3.628 2385.55 1432 
3.55 2377.31 1432 
3.481 2370.01 1432 
3.386 2358.16 1432 
3.305 2349.33 1432 
3.213 2338.2 1432 
3.123 2326.46 1432 
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Table 16 (Continued) - HEC-RAS Results for 100-Year Event 

Note: Elevations shown are on the NAVD88 Datum. 

River Station Water Surface Elevation Peak Discharge 
(RS) (ft) (cfs) 

Wash K- Reach 1 (Continued) 
3.076 2321 .48 1432 
3.02 2313.36 1432 
2.964 2305.18 1432 

Wash K- Reach 2 
2.895 2294.81 2664 
2.803 2285.46 2664 
2.707 2275.18 2664 
2.619 2265.37 2664 
2.533 2254 .49 2664 
2.475 2247.03 2664 
2.404 2239.55 2664 
2.329 2230.59 2664 
2.235 2221 .5 2664 
2.141 2210.32 2664 
2.046 2196.9 2664 
1.976 2189.54 2664 
1.902 2184.48 2664 
1.843 2178.77 2664 
1.754 2168.24 2664 
1.709 2163.18 2664 
1.642 2154.6 2664 
1.561 21 45.7 2988 
1.487 2137.93 2988 
1.387 2126.97 2988 
1.317 2119.58 2988 
1.227 2107.68 2988 
1.144 2097.79 2988 
1.047 2087.43 2988 
0.951 2076.1 2988 
0.851 2063.12 2988 
0.759 2050.06 2988 
0.693 2039.47 2988 
0.644 2019.29 2988 
0.567 2007.56 2988 
0.501 2000.76 2988 
0.434 1992.49 2988 
0.379 1983.99 2988 
0.288 1972.86 2988 
0.192 1968.27 2988 
0.157 1968.28 2988 
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Table 16 (Continued) - HEC-RAS Results for 100-Year Event 

Note: Elevations shown are on the NAVD88 Datum. 

River Station Water Surface Elevation Peak Discharge 
(RS) (ft) (cfs) 

Wash K- Reach 2 (Continued) 
0.138 1968.28 2988 
0.1 27 Bridge 
0.119 1963.5 2988 
0.117 1963.49 2988 
0.109 Bridge 

0.1 1954.33 2988 
0.097 1952.33 2988 

Wash K-1 - Reach 1 
0.821 2399.35 1139 
0.742 2387.69 1139 
0.633 2374.11 1139 
0.546 2361 .76 1139 
0.464 2354.69 1139 
0.382 2344.24 1139 
0.292 2333.37 1139 
0.249 2327.04 1139 
0.223 2324.76 1139 
0.175 2316.55 1139 
0.144 2313.25 1139 
0.073 2303.63 1139 

Wash J - Reach 1 
0.676 2032.88 721 
0.58 201 4.31 721 
0.488 1995.84 721 
0.399 1970.16 721 
0.297 1943.55 721 
0.208 1939.1 721 
0.138 1939.12 721 
0.123 Culvert 
0.11 1931 .19 721 

Wash I - Reach 1 
1.34 2074.52 2139 
1.237 2063.22 2139 
1.142 2052.74 2139 
1.044 2042.1 2139 
0.939 2028.61 2139 
0.839 2016.69 2139 

Hvdraulics 
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Table 16 (Continued) - HEC-RAS Results for 100-Year Event 

Note: Elevations shown are on the NAVD88 Datum. 

River Station Water Surface Elevation Peak Discharge 
(RS) (ft) (cfs) 

Wash I - Reach 1 (Continued) 
0.741 2003.33 2139 
0.662 1994.25 2139 
0.597 1984.91 2139 
0.526 1978.62 2139 
0.502 1976.06 2139 
0.442 1969.15 2139 
0.352 1957.21 2139 
0.274 1948.29 2139 
0.206 1940.49 2139 
0.147 1939.2 2139 
0.129 1939.01 2139 
0.122 Bridge 
0.106 1930.28 2139 

Monarch Wash - Reach 1 
3.984 2374.04 1782 
3.874 2359.34 1782 
3.774 2345.13 1782 
3.661 2332.04 1782 
3.56 2318.13 1782 
3.451 2303.01 1782 
3.347 2289.09 1782 
3.239 2274.05 1936 
3.13 2257.58 1936 
3.024 2244.15 1936 
2.908 2228.77 1936 
2.806 2215.71 1936 
2.695 2202.2 1936 
2.592 2187.29 1936 
2.486 2174.91 1936 
2.382 2164.01 5230 
2.301 2154.65 5241 
2.205 2143.41 5241 
2.093 2130.35 5241 
1.973 2119 5241 
1.88 2106.52 5241 
1.763 2092.49 5241 
1.66 2079.34 5241 

1.554 2067.16 5241 
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Table 16 (Continued) - HEC-RAS Results for 100-Year Event 

Note: Elevations shown are on the NAVD88 Datum. 

River Station Water Surface Elevation Peak Discharge 
(RS) (ft) (cfs) 

Monarch Wash - Reach 1 (Continued) 
1.431 2056.06 5241 
1.327 2044.05 5241 
1.24 2033.1 5241 
1.131 2022.59 5241 
1.035 2012.58 5241 
0.928 2002.09 5241 
0.831 1991 .99 5241 
0.739 1982.33 5241 
0.658 1971.32 5241 
0.556 1961 .19 5357 
0.444 1950.39 5357 
0.361 1940.76 5357 
0.286 1931.45 5357 
0.192 1924.96 5357 
0.076 1914.19 5357 
0.065 Bridge 
0.06 1913.58 5357 
0.055 1913.66 5357 
0.05 Bridge 
0.042 1910.83 5357 

Wash H - Reach 1 
1.915 2054.42 1253 
1.792 2044.92 1253 
1.686 2035.73 1253 
1.556 2024.87 1253 
1.449 2015.75 1253 
1.313 2004.43 1253 
1.209 1997.15 1253 
1.11 1987.92 1253 
1.006 1979.17 1480 
0.899 1970.81 1480 
0.796 1960.03 1480 
0.702 1950.02 1480 
0.603 1939.62 1480 
0.521 1930.88 1480 
0.418 1920.01 1480 
0.318 1908.28 1480 
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Table 16 (Continued) - HEC-RAS Results for 100-Year Event 

Note: Elevations shown are on the NAVD88 Datum. 

River Station Water Surface Elevation Peak Discharge 
(RS) (ft) (cfs) 

Wash H - Reach 1 (Continued) 
0.214 1898.96 1480 
0.143 1895.26 1480 
0.13 Culvert 
0.117 1891 .78 1480 

Wash G - Reach 1 
1.233 2023.57 620 
1.149 2014.57 620 
1.089 2008.38 620 
1.011 1999.71 620 
0.909 1990.57 620 
0.823 1983.77 620 
0.737 1972.26 620 
0.643 1960.55 620 
0.555 1948.11 620 
0.477 1935.66 620 
0.398 1922.25 620 
0.316 1899.09 620 
0.229 1895.18 620 
0.184 1895.16 620 
0.172 Culvert 
0.151 1881 .25 620 

Wash HT07- Reach 1 
1.499 2072.69 1063 
1.419 2064.38 1063 
1.332 2055.33 1063 
1.226 2045.44 1063 
1.125 2035.91 1063 
1.041 2027.29 1063 
0.945 2018.7 1063 
0.865 2010.13 1063 
0.78 2001 .28 1063 
0.698 1993.1 3 1063 
0.619 1984.55 1063 
0.547 1976.31 1063 
0.468 1963.52 1063 
0.381 1929.19 1063 
0.293 1913.48 1063 
0.207 1891 .38 1063 
0.154 1883.92 1063 
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Table 16 (Continued) - HEC-RAS Results for 1 00-Year Event 

Note: Elevations shown are on the NAVD88 Datum. 

River Station Water Surface Elevation Peak Discharge 
(RS) (ft) (cfs) 

Wash HT07- Reach 1 (Continued) 
0.082 1878.57 1063 
0.071 Culvert 
0.058 1867.29 1063 

Wash F - Reach 1 
1.094 2030.14 287 
1.021 2024.01 287 
0.94 2018.81 287 
0.92 2018.84 287 

0.9165 Culvert 
0.9101 2014.07 287 
0.895 2012.85 287 
0.798 2006.05 287 
0.754 2000.65 287 
0.691 1996.06 287 
0.597 1987.6 287 
0.504 1979.19 287 
0.396 1932.57 287 
0.302 1888.6 287 
0.213 1874.57 287 

Wash F - Reach 2 
0.132 1874.82 577 
0.095 1874.54 577 
0.079 Culvert 
0.065 1864.29 577 

Wash F Tributary 1 - Reach 1 
0.406 1954.45 218 
0.3 1933.97 218 

0.212 1914.57 218 
0.134 1896.83 218 
0.047 1879.54 218 

San Domingo Wash - Reach 1 
2.328 2024.81 12689 
2.185 2013.65 12689 
2.059 2007.43 12689 
1.951 1998.18 12689 
1.834 1988.2 12689 
1.719 1975.76 12689 
1.582 1967.33 12689 
1.455 1957.65 12689 
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Table 16 (Continued) - HEC-RAS Results for 100-Year Event 

Note: Elevations shown are on the NAVD88 Datum. 

River Station Water Surface Elevation Peak Discharge 
(RS) (ft) (cfs) 

San Domingo Wash - Reach 1 (Continued) 
1.353 1949.14 12689 
1.248 1941 .25 12689 
1.148 1933.28 12689 
1.039 1924.05 12949 
0.934 1915.23 12949 
0.826 1906.9 12949 
0.741 1898.8 12949 
0.663 1890.41 12949 
0.566 1880.75 12949 
0.47 1875.03 12949 
0.389 1873.31 12949 
0.298 1869.84 12949 
0.203 1870.87 12949 
0.114 1870.01 12949 
0.078 1863.79 12949 
0.067 Bridge 
0.057 1860.48 12949 
0.042 1860.91 12949 

Ox Wash - Reach 1 
2.186 1985.26 3319 
2.068 1975.85 3319 
1.968 1969.59 3319 
1.856 1963.01 3319 
1.746 1954.74 4722 
1.63 1945.89 4722 
1.519 1937.28 4722 
1.402 1928.46 4722 
1.28 1920.88 4722 

1.175 1 911 .68 4722 
1.073 1903.36 4722 
0.979 1900.71 4722 
0.872 1900.19 4722 
0.842 Culvert 
0.812 1879.84 4726 
0.757 1876.88 4726 
0.669 1869.21 4726 
0.576 1858.89 4726 
0.496 1852.55 4726 
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Table 16 (Continued) - HEC-RAS Results for 100-Year Event 

Note: Elevations shown are on the NAVD88 Datum. 

River Station Water Surface Elevation Peak Discharge 
(RS) (ft) (cfs) 

Ox Wash - Reach 1 (Continued) 
0.413 1847.66 4726 
0.373 1846.1 1 4726 
0.371 Bridge 
0.368 1844.41 5734 
0.335 1841.73 5734 
0.248 1836.1 8 5734 

Little San Domingo Wash - Reach 1 
4.599 2105.57 2882 
4.496 2098.26 2882 
4.387 2088.34 2882 
4.281 2082.91 2882 
4.17 2075.35 2882 

4.066 2069.42 2882 
3.972 2064.54 2882 
3.867 2057.93 2882 
3.753 2051 .98 2882 
3.623 2044.09 2882 
3.497 2036.58 2882 
3.381 2029.76 2882 
3.268 2024.72 2882 
3.1 5 2018.82 2882 
3.093 2019.28 2882 
3.081 Culvert 
3.069 2008.32 2882 
3.022 2006.45 2986 
2.923 2001 .18 2986 
2.817 1994.07 2986 

2.7 1986.63 2986 
2.594 1981.42 2986 
2.477 1975.33 331 4 
2.374 1969 3314 
2.256 1963.77 3314 
2.208 1963.43 3314 
2.197 Culvert 
2.161 1948.13 3360 
2.083 1944.06 3360 
2.051 1941.39 3360 
2.0488 Bridge 
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Table 16 (Continued) - HEC-RAS Results for 100-Year Event 

Note: Elevations shown are on the NAVD88 Datum. 

River Station Water Surface Elevation Peak Discharge 
(RS) (ft) (cfs) 

Little San Domingo Wash - Reach 1 (Continued) 
2.047 1940 3360 
2.0451 1939.82 3360 
2.045 1939.19 3360 
2.044 1938.89 3360 
2.043 1937.89 3360 
2.039 1936.33 3360 
2.037 1935.16 3360 
2.004 1932.57 3360 
1.928 1926.28 3360 
1.782 1916.05 3360 
1.669 1906.53 3360 
1.564 1897.65 3360 
1.441 1888.07 3360 
1.321 1876.65 3360 
1.211 1868.27 3466 
1.085 1858.81 3466 
0.978 1851 .57 3466 
0.9779 Lateral Structure 
0.896 1846.8 3466 

Little San Domingo Wash - Reach 2 
0.687 1830.04 4061 
0.597 1822.8 4456 

Little San Domingo Wash - Reach 3 
0.476 1814.21 4456 
0.368 1806.03 4456 
0.253 1798.1 4456 
0.145 1790.75 4456 

Little San Domingo Wash Tributary 1 - Reach 1 
2.131 2018.12 791 
2.031 2011 .3 791 
1.918 2004.08 791 
1.801 1995.7 791 
1.682 1986.97 791 
1.561 1978.38 791 
1.444 1966.67 791 
1.319 1956.98 791 
1.225 1957.09 791 
1.205 1957.09 791 
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Table 16 (Continued) - HEC-RAS Results for 100-Year Event 

Note: Elevations shown are on the NAVD88 Datum. 

River Station Water Surface Elevation Peak Discharge 
(RS) (ft) (cfs) 

Little San Domingo Wash Tributary 1 - Reach 1 (Continued) 
1.195 Culvert 
1.163 1944.2 999 
1.113 1944.18 999 
1.008 1944.18 999 
0.933 1944.18 999 
0.924 1944.18 999 
0.913 Culvert 
0.902 1915.29 999 

0.884 1910.91 999 
0.794 1903.29 999 
0.674 1888.88 999 
0.555 1877.14 999 
0.439 1865.21 999 
0.314 1853.89 999 
0.206 1845.51 999 

Wash S2 - Reach 1 
0.514 1854.21 450 
0.427 1848.53 461 
0.319 1840.54 461 
0.219 1831.81 461 

5.9.2 Verification of Results 

The majority of the proposed floodplain delineations are similar to the effective 

FEMA delineation. However, variations are due to the increase in the 1 00-year flow 

rates, updated topography, revised 'n' values , land use changes and updated modeling 

techniques . 
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6 Erosion and Sediment Transport 

Erosion and Sediment Transport are not covered under the Scope of this study . 
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7 Draft FIS Report Data 

7.1 Summary of Discharges 

The draft summary of discharges is provided in Table 17. 

Table 17 - Summary of Discharges 

Drainage Area Peak Discharges (cfs) 
(Square 100- 500-

Flooding Source and location Miles) 10-Year 50-Year Year Year 
Wash 0 
US 60 Crossing I at Hassaympa River 2.94 1236 2018 2412 3625 

Mockingbird Wash 

Upstream of Confluence with Mockingbird Wash 
Tributary 1 5.14 2222 3813 4735 6748 

US 60 Crossing I at Hassaympa River 6.5 2572 4382 5482 7840 

Mockingbird Wash Tributary 1 

At Confluence with Mockingbird Wash 1.26 791 1268 1492 2096 

Wash M 
US 60 Crossing I at Hassaympa River 0.32 387 588 679 890 

Wash l 

US 60 Crossing I at Hassaympa River 0.8 553 909 1072 1452 

Wash K 

At confluence with Wash K-1 1.03 698 1210 1432 1947 

US 60 Crossing I at Hassaympa River 3.08 1567 2545 2988 4220 

Wash K-1 

At Confluence with Wash K 0.78 577 963 1139 1548 

Wash J 

US 60 Crossing I at Hassaympa River 0.41 380 614 721 969 

Wash I 

US 60 Crossing I at Hassaympa River 2.31 1136 1823 2139 2884 
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Table 17 {Continued) -Summary of Discharges 

Flooding Source and Location 

Monarch Wash 

US 60 Crossing I at Hassaympa River 

Wash H 
US 60 Crossing I at Hassaympa River 

Wash G 
US 60 Crossing 1 at Hassaympa River 

Wash HT07 
US 60 Crossing I at Hassaympa River 

Wash F 
Upstream of confluence with Wash F Tributary 1 

US 60 Crossing I at Hassaympa River 

Wash F Tributary 1 

At Confluence with Wash F 

San Domingo Wash 

US 60 Crossing I at Hassaympa River 

Ox Wash 

At US 60 Crossing 

At Railroad Crossing 

At Hassayampa River 

Little San Domingo Wash 

At SR 7 4 crossing 

At US 60 crossing 

At BNSF Railroad Crossing 

Upstream of confluence with Little San Domingo 
Wash Tributary 1 

At Hassayampa River 

Hoskin-Ryan Consultants, Inc. 
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Drainage Area 
(Square 
Miles) 

10.65 

1.76 

0.41 

0.89 

0.13 

0.26 

0.1 

20.49 

6.81 

6.93 

8.47 

5.04 

6.27 

6.77 

7.16 

8.76 

61 

Peak Discharges (cfs) 
100- 500-

10-Year 50-Year Year Year 

2663 4473 5357 7957 

766 1253 1480 2018 

308 518 620 856 

504 885 1063 1478 

157 246 287 382 

315 494 577 768 

119 186 218 290 

6044 10611 12949 19326 

2372 3958 4722 6663 

2385 3957 4726 6692 

2932 4824 5734 8092 

1228 2387 2882 4060 

1510 2709 3314 4722 

1535 2733 3360 4840 

1631 2865 3466 5036 

2200 3667 4456 6278 
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• Table 17 (Continued) - Summary of Discharges 

Drainage Area Peak Discharges (cis) 
(Square 100- 500-

Flooding Source and Location Miles) 10-Year 50-Year Year Year 
Little San Domingo Wash Tributary 1 
At US 60 Crossing 0.51 419 674 791 1062 
At Confluence with Little San Domingo Wash 0.84 512 843 999 1366 

Wash 52 
At Confluence with Little San Domingo Wash 0.3 224 382 461 786 

7.2 Floodway Data 

The floodway data results are summarized in Table 18 . 

• 

• 
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Cross- Width 
Section Distance1 (feet) 

1.559 1.559 98 
1.450 1.450 55.00 
1.349 1.349 45.00 
1.255 1.255 35.84 
1.151 1.151 56.14 
1.061 1.061 62.00 
0.968 0.968 48.56 
0.868 0.868 97.30 
0.783 0.783 104.18 
0.719 0.719 89.75 
0.686 0.686 116.68 
0.653 0.653 177.00 
0.584 0.584 84.15 
0.505 0.505 160.11 
0.411 0.411 132.35 
0.339 0.339 165.05 
0.283 0.283 233.01 
0.235 0.235 129.94 
0.217 0.217 Culvert 
0.205 0.205 49.68 
0.159 0.159 91.82 
0.123 0.1 23 75.21 

2.280 2.280 60.32 
2.245 2.245 88.42 
2.191 2.191 80.32 
2.137 2.137 53.38 
2.052 2.052 56.00 
1.985 1.985 120.00 
1.950 1.950 103.00 
1.872 1.872 218.49 
1.787 1.787 45.00 

Hoskin-Ryan Consultants, Inc. 
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Table 18 - Floodway Data Summary 

Floodway Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
(square (feet per Regulatory Floodway Floodway Increase 

feet) second) (Feet NAVDBB) 

Wash 0 I Reach 1 
269.84 8.9 2185.7 2185.7 2186.59 0.9 
222.73 10.8 2171.96 2171.96 2172.86 0.90 
207.40 11.6 2158.36 2158.36 2159.29 0.93 
187.26 12.9 2147.35 2147.35 2148.23 0.88 
220.93 10.9 2133.01 2133.01 2133.79 0.78 
227.58 10.6 2120.00 2120.00 2120.90 0.91 
211.01 11.4 2109.63 2109.63 2110.46 0.83 
259.16 9.3 2095.68 2095.68 2095.85 0.17 
272.55 8.9 2083.85 2083.85 2084.71 0.86 
276.65 8.7 2075.71 2075.71 2076.68 0.97 
318.18 7.6 2069.12 2069.12 2070.10 0.98 
382.20 6.3 2064.05 2064.05 2065.00 0.95 
250.16 9.6 2056.40 2056.40 2057.25 0.85 
301.70 8.0 2044.42 2044.42 2045.41 0.98 
286.64 8.4 2035.07 2035.07 2035.18 0.11 
360.72 6.7 2026.94 2026.94 2027.93 0.98 
625.19 3.9 2022.06 2022.06 2022.07 0.01 
880.49 2.7 2021 .94 2021.94 2021.94 0.00 

213.11 11.3 2013.25 2013.25 2013.25 0.00 
279.30 8.6 2007.30 2007.30 2008.10 0.80 
271.43 8.9 2005.11 2005.11 2005.48 0.37 

Outlet- Hassayampa River 
Mockingbird Wash I Reach 1 

361 .65 14.7 2257.11 2257.11 2258.07 0.96 
414.73 14.3 2250.67 2250.67 2251.64 0.97 
395 .1 5 14.0 2242.41 2242.41 2243.34 0.93 
334.17 14.2 2235.80 2235.80 2236.33 0.53 
352.53 15.4 2227.21 2227.21 2228.12 0.91 
479.34 13.8 2216.22 2216.22 2217.20 0.98 
452.56 14.3 2211.40 2211.40 2212.27 0.88 
560.54 12.0 2199.07 2199.07 2200.03 0.96 
322.18 16.2 2189.61 2189.61 2190.49 0.88 
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Table 18 (Continued) - Floodway Data Summary 

Cross- Width 
Section Distance1 (feet) 

1.712 1.712 27.00 
1.620 1.620 20.00 
1.568 1.568 22.00 
1.523 1.523 20.00 
1.451 1.451 37.76 
1.360 1.360 73.79 
1.304 1.304 117.56 
1.244 1.244 152.00 
1.178 1.178 90.00 
1.094 1.094 150.00 
1.005 1.005 150.99 
0.965 0.965 240.00 
0.917 0.917 213.00 
0.856 0.856 372.34 
0.801 0.801 321 .08 

0.713 0.713 191 .26 
0.609 0.609 173.36 
0.561 0.561 140.00 
0.504 0.504 183.00 
0.416 0.416 123.00 
0.369 0.369 200.00 
0.324 0.324 85.00 
0.310 0.310 108.00 
0.302 0.302 Culvert 
0.272 0.272 57.00 
0.236 0.236 73.61 

0.385 0.385 37.13 
0.287 0.287 95.00 
0.243 0.243 105.00 

Hoskin-Ryan Consultants, Inc. 
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Floodway Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
(square (feet per Regulatory Flood way Floodway Increase 

feet) second) (Feet NAVD88) 

Mockingbird Wash I Reach 1 (Continued) 
274.96 19.9 2181 .67 2181 .67 2182.62 0.94 
249.39 20.7 2170.73 21 70.73 2171 .63 0.90 
257.74 20.2 2162.67 2162.67 2163.39 0.71 
263.44 22.7 2159.16 2159.16 2159.36 0.20 
306.55 17.1 2142.57 21 42.57 21 43.27 0.70 
391 .87 14.3 2126.99 2126.99 2127.89 0.90 
447.42 11.9 2118.52 2118.52 211 9.35 0.83 
478.49 11 .5 2109.81 2109.81 2110.75 0.94 
403.86 12.4 2103.05 2103.05 2103.90 0.84 
490.36 11 .4 2089.74 2089.74 2090.69 0.95 
494.88 11 .5 2077.22 2077.22 2078.20 0.98 
556.65 10.6 2071.39 2071 .39 2072.33 0.94 
574.19 10.6 2065.68 2065.68 2066.67 0.99 
702.75 7.4 2056.17 2056.17 2056.22 0.05 
670.21 8.6 2049.06 2049.06 2049.50 0.44 

Mockingbird Wash I Reach 2 
736.92 13.0 2040.02 2040.02 2040.97 0.95 
698.77 13.7 2028.29 2028.29 2029.18 0.88 
648.39 14.5 2023.16 2023.16 2023.76 0.60 
804.87 15.1 2018.61 2018.61 2018.61 0.00 
638.53 15.2 2008.30 2008.30 2009.28 0.98 
873.32 14.3 2002.08 2002.08 2003.08 1.00 
556.27 15.3 1997.73 1997.73 1998.64 0.91 
650.13 17.2 1997.48 1997.48 1998.28 0.80 

377.03 14.5 1992.47 1992.47 1992.59 0.12 
445.23 15.2 1987.81 1987.81 1988.21 0.41 

Outlet- Hassayampa River 
Mockingbird Wash Tributary 11 Reach 1 

112.01 10.9 2083.37 2083.37 2084.14 0.77 
159.76 8.8 2070.64 2070.64 2071 .55 0.91 
197.91 8.4 2065.37 2065.37 2066.37 1.00 

Outlet- Mockingbird Wash 
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Table 18 (Continued) - Floodway Data Summary 

Cross- Width 
Section Distance1 (feet) 

1.658 1.658 21 .00 
1.618 1.618 14.82 
1.561 1.561 16.00 
1.505 1.505 19.00 
1.463 1.463 18.00 
1.408 1.408 16.05 
1.364 1.364 20.26 
1.326 1.326 38.00 
1.290 1.290 18.35 
1.250 1.250 20.00 
1.214 1.214 26.00 
1.179 1.179 45.00 
1.131 1.131 45.00 
1.081 1.081 78.99 
1.037 1.037 52.84 
0.962 0.962 44.45 
0.902 0.902 39.98 
0.825 0.825 31.00 
0.780 0.780 52.47 
0.713 0.713 49.08 
0.668 0.668 55.00 
0.618 0.618 85.00 
0.586 0.586 77.84 
0.520 0.520 37.24 
0.492 0.492 41.69 
0.444 0.444 96.00 
0.426 0.426 75 .00 
0.414 0.414 Culvert 
0.375 0.375 38.00 
0.309 0.309 119.93 
0.241 0.241 73.71 

3.757 3.757 65.10 
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Floodway Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
(square (feet per Regulatory Floodway Floodway Increase 

feet) second) (Feet NAVD88) 

Wash L I Reach 1 

91 .26 11 .8 2154.35 2154.35 2154.63 0.27 
80.94 13.2 2148.15 21 48.15 2148.54 0.38 
83.17 12.9 2135.81 2135.81 2135.94 0.13 
88.14 12.2 2126.92 2126.92 2127.27 0.36 
85.90 12.5 2120.08 2120.08 2120.28 0.20 
83.22 12.9 2111.97 2111 .97 2112.04 0.07 
89.80 11 .9 2105.50 2105.50 2105.60 0.10 
147.46 7.3 2099.75 2099.75 2100.65 0.90 
89.45 12.0 2097.20 2097.20 2097.31 0.11 
91 .01 11 .8 2080.69 2080.69 2080.69 0.00 

101 .74 10.5 2070.85 2070.85 2071 .73 0.88 
120.13 8.9 2066.94 2066.94 2067.73 0.79 
116.60 9.2 2061 .31 2061 .31 2061 .57 0.26 
162.11 6.6 2054.05 2054.05 2054.89 0.84 
124.99 8.6 2050.07 2050.07 2050.97 0.91 
116.33 9.2 2041 .75 2041 .75 2042.36 0.61 
112.29 9.6 2034.49 2034.49 2035.33 0.84 
110.50 9.7 2025.83 2025.83 2026.70 0.87 
122.67 8.7 2020.70 2020.70 2021 .10 0.40 
120.52 8.9 2012.70 2012.70 2013.53 0.83 
136.10 7.9 2007.21 2007.21 2008.17 0.96 
168.28 6.4 2001 .45 2001 .45 2002.37 0.92 
139.39 7.7 1997.77 1997.77 1998.20 0.43 
112.24 9.6 1991.34 1991 .34 1991 .68 0.33 
113.63 9.4 1987.69 1987.69 1988.51 0.83 
459.79 2.3 1985.24 1985.24 1985.24 0.01 
565.11 1.9 1985.24 1985.24 1985.24 0.00 

114.55 9.4 1972.87 1972.87 1972.86 0.00 
161 .72 6.6 1960.02 1960.02 1960.23 0.21 
137.67 7.8 1946.74 1946.74 1946.85 0.11 

Outlet- Hassayampa River 
Wash K I Reach 1 

165.95 8.6 2398.54 2398.54 2399.36 0.81 
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Table 18 (Continued) - Floodway Data Summary 

Cross- Width 
Section Distance1 (feet) 

3.712 3.712 66.55 
3.628 3.628 77.21 
3.55 3.55 51 .06 
3.481 3.481 69.70 
3.386 3.386 130.38 
3.305 3.305 59.04 
3.213 3.213 52.33 
3.123 3.123 66.41 
3.076 3.076 64.08 
3.020 3.020 60.06 
2.964 2.964 183.77 

2.895 2.895 237.51 
2.803 2.803 137.74 
2.707 2.707 70.90 
2.619 2.619 102.18 
2.533 2.533 97.70 
2.475 2.475 122.22 
2.404 2.404 121.87 
2.329 2.329 165.04 
2.235 2.235 74.97 
2.141 2.141 84.32 
2.046 2.046 160.49 
1.976 1.976 120.00 
1.902 1.902 97.85 
1.843 1.843 63.27 
1.754 1.754 178 .34 
1.709 1.709 69.44 
1.642 1.642 159.72 
1.561 1.561 170.95 
1.487 1.487 87.06 
1.387 1.387 110.33 
1.317 1.317 82.33 
1.227 1.227 115.43 
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Floodway Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
(square (feet per Regulatory Floodway Floodway Increase 

feet) second) (Feet NAVD88) 

Wash K I Reach 1 (Continued) 
171 .28 8.4 2394.11 2394.11 2394.77 0.66 
175.70 8.2 2385.55 2385.55 2386.17 0.62 
150.86 9.5 2377.31 2377.31 2377.38 0.06 
175.67 8.2 2370.01 2370.01 2370.03 0.02 
220.17 6.5 2358.16 2358.16 2359.02 0.86 
166.33 8.6 2349.33 2349.33 2349.99 0.66 
152.37 9.4 2338.20 2338.20 2338.39 0.20 
167.78 8.5 2326.46 2326.46 2326.49 0.03 
179.59 8.0 2321.48 2321.48 2321.52 0.04 
156.81 9.1 2313.36 2313.36 231 4.22 0.87 
226.46 6.3 2305.18 2305.18 2305.19 0.00 

Wash K I Reach 2 
408.81 6.5 2294.81 2294.81 2295.61 0.79 
371 .33 7.2 2285.46 2285.46 2285.50 0.04 
273.24 9.8 2275.18 2275.18 2275.19 0.02 
302.78 8.8 2265.37 2265.37 2266.23 0.86 
291.49 9.1 2254.49 2254.49 2255.21 0.72 
316.20 8.4 2247.03 2247.03 2247.80 0.77 
333.89 8.0 2239.55 2239.55 2240.24 0.69 
362 .42 7.4 2230.59 2230.59 2231 .58 0.99 
277.81 9.6 2221 .50 2221 .50 2221 .90 0.40 
270.86 9.8 2210.32 2210.32 2210.33 0.01 
349.29 7. 6 2196.90 2196.90 2197.87 0.97 
324.44 8.2 2189.54 2189.54 2190.49 0.96 
327.72 8.1 2184.48 2184.48 2184.99 0.51 
243.36 11.0 2178.77 2178.77 2178.84 0.07 
388.45 6.9 2168.24 2168.24 2168.35 0.11 
259.07 10.3 2163.18 2163.18 2164.1 1 0.93 
332.89 8.0 2154.60 2154.60 2155.58 0.98 
370.28 8.1 2145.70 21 45.70 2145.72 0.02 
294.43 10.2 2137.93 2137.93 2138.06 0.13 
311.24 9.6 2126.97 2126.97 2126.97 0.00 
286.76 10.4 2119.58 2119.58 2119.99 0.40 
323.49 9.2 2107.68 2107.68 2107.70 0.02 
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Table 18 (Continued) - Floodway Data Summary 

Cross- Width 
Section Distance1 (feet) 

1.144 1.144 90.32 
1.047 1.047 57.13 
0.951 0.951 76.72 
0.851 0.851 77.25 
0.759 0.759 83.30 
0.693 0.693 32.07 

0.644 0.644 51 .87 
0.567 0.567 64.07 
0.501 0.501 49.03 
0.434 0.434 73.50 
0.379 0.379 66.13 
0.288 0.288 73.55 
0.192 0.192 176.09 
0.157 0.157 210.00 
0.138 0.138 235.71 
0.127 0.127 Bridge 
0.119 0.119 270.00 
0.117 0.117 270.00 
0.109 0.109 Bridge 
0.100 0.100 100.78 
0.097 0.097 237.58 

0.821 0.821 86.27 
0.742 0.742 56.35 
0.633 0.633 72.63 
0.546 0.546 57.38 
0.464 0.464 33.70 
0.382 0.382 43.81 
0.292 0.292 39.39 
0.249 0.249 42.00 
0.223 0.223 39.62 
0.175 0.175 67.53 
0.144 0.144 44.40 
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Floodway Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
(square (feet per Regulatory Floodway Floodway Increase 

feet) second) (Feet NAVD88) 

Wash K I Reach 2 (Continued) 
293.12 10.2 2097.79 2097.79 2097.80 0.01 
253.02 11.8 2087.43 2087.43 2087.74 0.31 
285.89 10.5 2076.10 2076.10 2076.23 0.13 
298.55 10.0 2063.12 2063.12 2063.14 0.02 
331.77 9.0 2050.06 2050.06 2050.16 0.10 
224.34 13.3 2039.47 2039.47 2039.58 0.12 

245.77 12.2 2019.29 2019.29 2019.90 0.62 
260.80 11 .5 2007.56 2007.56 2007.97 0.41 
253.10 11 .8 2000.76 2000.76 2000.83 0.07 
291 .01 10.3 1992.49 1992.49 1992.56 0.07 
285.23 10.5 1983.99 1983.99 1984.94 0.95 
281 .04 10.6 1972.86 1972.86 1973.16 0.30 
1490.10 2.0 1968.27 1968.27 1968.98 0.72 
2585.03 1.2 1968.28 1968.28 1969.01 0.72 
3299.82 0.9 1968.28 1968.28 1969.01 0.73 

1931 .76 1.6 1963.50 1963.50 1964.15 0.65 
1894.14 1.6 1963.49 1963.49 1964.15 0.66 

778.67 9.2 1954.33 1954.33 1954.35 0.02 
1491 .73 5.9 1952.33 1952.33 1952.33 0.00 

Outlet - Hassayampa River 
Wash K-1/ Reach 1 

153.03 7.4 2399.35 2399.35 2399.37 0.02 
140.65 8.1 2387.69 2387.69 2388.50 0.80 
147.11 7.7 2374.11 2374.11 2375.00 0.89 
133.27 8.6 2361 .76 2361 .76 2361 .99 0.23 
117.25 9.7 2354.69 2354.69 2354.76 0.06 
121 .53 9.4 2344.24 2344.24 2344.76 0.53 
122.24 9.3 2333.37 2333.37 2333.68 0.31 
120.16 9.5 2327.04 2327.04 2327.23 0.19 
120.47 9.5 2324.76 2324.76 2324.79 0.04 
149.67 7.6 2316.55 2316.55 2317.41 0.85 
121.71 9.4 2313.25 2313.25 2314.10 0.85 
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Cross-
Section Distance1 

0.073 0.073 

1.340 1.340 
1.237 1.237 
1.1 42 1.142 

1.044 1.044 
0.939 0.939 
0.839 0.839 
0.741 0.741 
0.662 0.662 
0.597 0.597 
0.526 0.526 
0.502 0.502 
0.442 0.442 
0.352 0.352 
0.274 0.274 
0.206 0.206 
0.147 0.147 
0.129 0.129 
0.122 0.122 
0.106 0.106 

3.984 3.984 
3.874 3.874 
3.774 3.774 
3.661 3.661 
3.560 3.560 
3.451 3.451 
3.347 3.347 
3.239 3.239 
3.130 3.130 

3.024 3.024 
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Table 18 (Continued) - Floodway Data Summary 

Floodway Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
Width (square (feet per Regulatory Floodway Floodway Increase 

(feet) feet) second) (Feet NAVD88) 

Wash K-11 Reach 1 (Continued) 
98.75 175.39 6.5 2303.63 2303.63 2304.44 0.81 

Outlet- Wash K 
Wash I I Reach 1 

84.04 240.67 8.9 2074.52 2074.52 2074.57 0.05 
73.37 225.57 9.5 2063.22 2063.22 2063.28 0.06 
75.11 224.62 9.5 2052.74 2052.74 2052.78 0.04 

48.40 194.50 11 .0 2042.10 2042.10 2042.86 0.76 
40.67 182.09 11.8 2028.61 2028.61 2029.52 0.90 
61.14 216.72 9.9 2016.69 2016.69 2017.24 0.55 
60.22 212.83 10.1 2003.33 2003.33 2004.20 0.87 
58.54 213.38 10.0 1994.25 1994.25 1994.93 0.69 
173.12 336.62 6.4 1984.91 1984.91 1985.87 0.96 
107.11 296.79 7.2 1978.62 1978.62 1979.11 0.48 
75.74 246.77 8.7 1976.06 1976.06 1976.71 0.65 
48.64 202.24 10.6 1969.15 1969.15 1969.49 0.34 
57.53 212.30 10.1 1957.21 1957.21 1957.86 0.65 
47.49 193.00 11 .1 1948.29 1948.29 1948.51 0.22 
32.20 166.32 12.9 1940.49 1940.49 1941 .39 0.90 
47.23 441 .19 4.9 1939.20 1939.20 1939.38 0.18 
63.40 628.25 3.4 1939.01 1939.01 1939.39 0.39 
Bridge 
40.03 181 .37 12.0 1930.28 1930.28 1930.28 0.00 

Outlet- Hassayampa River 
Monarch Wash I Reach 1 

48.84 167.48 10.6 2374.04 2374.04 2374.51 0.47 
57.48 179.86 9.9 2359.34 2359.34 2359.35 0.01 
85.12 202.44 8.8 2345.13 2345.13 2345.87 0.75 
77.37 201.24 8.9 2332.04 2332.04 2332.96 0.91 
70.64 192.83 9.2 2318.13 2318.13 2318.16 0.04 
61 .87 182.23 9.8 2303.01 2303.01 2303.42 0.42 
84.24 201 .59 8.8 2289.09 2289.09 2289.09 0.00 
50.10 178.60 10.8 2274.05 2274.05 2274.76 0.71 
56.75 191 .04 10.1 2257.58 2257.58 2258.55 0.97 
95.66 222 .41 8.7 2244.15 2244.15 2244.99 0.84 
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Table 18 (Continued) - Floodway Data Summary 

Cross- Width 
Section Distance1 (feet) 

2.908 2.908 82.10 
2.806 2.806 126.55 
2.695 2.695 85.00 
2.592 2.592 91 .39 
2.486 2.486 107.59 
2.382 2.382 98.00 
2.301 2.301 142.69 
2.205 2.205 88.48 
2.093 2.093 271 .86 
1.973 1.973 113.80 
1.880 1.880 165.12 
1.763 1.763 171 .56 
1.660 1.660 147.09 
1.554 1.554 168.60 
1.431 1.431 139.59 
1.327 1.327 79.39 
1.240 1.240 105.42 
1.131 1.131 80.79 
1.035 1.035 65.62 
0.928 0.928 54.17 
0.831 0.831 68.57 
0.739 0.739 162 .77 
0.658 0.658 288.12 
0.556 0.556 126.21 
0.444 0.444 97.07 
0.361 0.361 124.39 
0.286 0.286 198.06 
0.192 0.192 145.37 
0.076 0.076 90.00 
0.065 0.065 Bridge 
0.060 0.060 121 .46 
0.055 0.055 118.33 
0.050 0.050 Bridge 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Floodway Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
(square (feet per Regulatory Flood way Floodway Increase 

feet) second) (Feet NAVD88) 

Monarch Wash I Reach 1 (Continued) 
213.69 9.1 2228.77 2228.77 2229.63 0.86 
252.96 7.7 2215.71 2215.71 2216.36 0.65 
237.95 8.1 2202.20 2202.20 2203.12 0.91 
222.26 8.7 2187.29 2187.29 2187.71 0.41 
230.98 8.4 2174.91 2174.91 2175.02 0.11 
471.07 11 .1 2164.01 2164.01 2164.97 0.97 
539.25 9.7 2154.65 2154.65 2154.93 0.28 
439.72 11 .9 2143.41 2143.41 2143.84 0.43 
670.45 7.8 2130.35 2130.35 2131 .35 0.99 
462.27 11 .3 2119.00 2119.00 2119.68 0.68 
562.91 9.3 2106.52 2106.52 2107.28 0.75 
542.96 9.7 2092.49 2092.49 2093.47 0.98 
525.19 10.0 2079.34 2079.34 2080.21 0.87 
524.63 10.0 2067.16 2067.16 2067.22 0.06 
492.48 10.6 2056.06 2056.06 2056.26 0.20 
407.94 12.9 2044.05 2044.05 2044.67 0.62 
449.49 11 .7 2033.10 2033.10 2033.10 0.00 
465 .83 11.3 2022.59 2022.59 2023.39 0.80 
399.59 13.1 2012.58 2012.58 2013.55 0.97 
393.78 13.3 2002.09 2002.09 2002.78 0.68 
388.19 13.5 1991 .99 1991.99 1992.32 0.32 
614.67 8.5 1982.33 1982.33 1982.48 0.16 
771 .58 6.8 1971.32 1971 .32 1972.27 0.95 
547.40 9.8 1961 .19 1961 .19 1962.09 0.90 
475.86 11 .3 1950.39 1950.39 1950.99 0.60 
605.81 8.8 1940.76 1940.76 1941.46 0.70 
675.80 7.9 1931.45 1931 .45 1932.41 0.96 
666.39 8.0 1924.96 1924.96 1925.88 0.92 
490.74 10.9 1914.19 1914.19 1914.46 0.27 

649.31 8.3 1913.58 1913.58 1913.59 0.00 
728 .1 9 7.4 1913.66 1913.66 1913.66 0.00 
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Cross-
Section Distance1 

0.042 0.042 

1.915 1.915 
1.792 1.792 
1.686 1.686 
1.556 1.556 
1.449 1.449 
1.313 1.313 
1.209 1.209 
1.110 1.110 
1.006 1.006 
0.899 0.899 
0.796 0.796 
0.702 0.702 
0.603 0.603 
0.521 0.521 
0.418 0.418 
0.318 0.318 
0.214 0.214 
0.143 0.143 
0.130 0.130 
0.117 0.117 

1.233 1.233 
1.149 1.149 
1.089 1.089 
1.011 1.011 
0.909 0.909 
0.823 0.823 
0.737 0.737 
0.643 0.643 
0.555 0.555 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Table 18 (Continued) - Floodway Data Summary 

Flood way Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
Width (square (feet per Regulatory Floodway Flood way Increase 

(feet) feet) second) (Feet NAVD88) 

Monarch Wash I Reach 1 (Continued) 
112.41 512.10 10.5 1910.83 1910.83 1910.90 0.07 

Outlet - Hassayampa River 
Wash H I Reach 1 

40.31 125.19 10.0 2054.42 2054.42 2054.76 0.34 
114.84 177.06 7.1 2044.92 2044.92 2044.96 0.04 
83.32 158.75 7.9 2035.73 2035.73 2036.14 0.40 
72.47 178.60 7.0 2024.87 2024.87 2025.42 0.55 
88.95 190.59 6.6 2015.75 2015.75 2016.13 0.38 
136.51 216.71 5.8 2004.43 2004.43 2005.43 1.00 
102.87 173.88 7.2 1997.15 1997.15 1997.18 0.02 
65.85 146.87 8.5 1987.92 1987.92 1988.03 0.11 
54.90 161 .07 9.2 1979.17 1979.17 1979.78 0.61 
57.49 164.39 9.0 1970.81 1970.81 1971.46 0.65 
94.25 210.15 7.0 1960.03 1960.03 1960.73 0.70 
79.88 205.49 7.2 1950.02 1950.02 1950.94 0.92 
40.86 140.34 10.6 1939.62 1939.62 1939.86 0.24 
65.67 165.41 9.0 1930.88 1930.88 1930.92 0.05 
43.94 143.49 10.3 1920.01 1920.01 1920.06 0.05 
73.33 178.82 8.3 1908.28 1908.28 1908.58 0.31 

115.00 358.50 4.1 1898.96 1898.96 1899.95 0.99 
31 .00 479.58 11 .6 1895.26 1895.26 1895.26 0.00 
Culvert 
31 .00 173.45 11 .3 1891 .78 1891.78 1891 .78 0.00 

Outlet- Hassayampa River 
Wash G I Reach 1 

20.33 68.18 9.1 2023.57 2023.57 2024.16 0.59 
22.13 68.29 9.1 2014.57 2014.57 2014.99 0.42 
29.02 70.12 8.8 2008.38 2008.38 2008.79 0.41 
25.66 68.09 9.1 1999.71 1999.71 1999.93 0.22 
51.19 84.50 7.3 1990.57 1990.57 1990.59 0.01 
22.04 69.76 8.9 1983.77 1983.77 1984.04 0.26 
16.06 57.89 10.7 1972.26 1972.26 1972.39 0.13 
16.68 58.66 10.6 1960.55 1960.55 1960.80 0.25 

16.34 57.89 10.7 1948.11 1948.11 1948.20 0.09 

Wickenburg Area Drainage Master Study/Plan 
70 



• 

• 

• 

Phase 3 Tributaries - Technical Data Notebook Draft FIS Report Data 

Table 18 (Continued) - Floodway Data Summary 

Cross- Width 
Section Distance1 (feet) 

0.477 0.477 30.61 
0.398 0.398 20.93 
0.316 0.316 21 .78 
0.229 0.229 74.37 
0.184 0.184 74.74 
0.172 0.172 Culvert 

0.151 0.151 131 .57 

1.094 1.094 42.31 
1.021 1.021 38.19 
0.940 0.940 41 .91 
0.920 0.920 50.60 
0.917 0.917 Culvert 
0.9101 0.9101 33.24 
0.895 0.895 27.07 
0.798 0.798 18.21 
0.754 0.754 28.41 
0.691 0.691 30.72 
0.597 0.597 34.57 
0.504 0.504 22.19 
0.396 0.396 21.84 
0.302 0.302 20.06 
0.213 0.213 62.37 

0.095 0.095 15.06 
0.079 0.079 Culvert 
0.065 0.065 

0.406 0.406 
0.300 0.300 
0.212 0.212 
0.134 0.134 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

83.12 

16.30 
16.16 
30.34 
22.40 

Floodway Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
(square (feet per Regulatory Flood way Floodway Increase 

feet) second) (Feet NAVDBB) 

Wash G I Reach 1 (Continued) 
71 .62 8.7 1935.66 1935.66 1935.69 0.03 
63.22 9.8 1922.25 1922.25 1922.25 0.00 
63.87 9.7 1899.09 1899.09 1899.19 0.09 

727.75 0.9 1895.18 1895.18 1895.86 0.68 
692.35 0.9 1895.16 1895.16 1895.85 0.69 

140.55 4.4 1881 .25 1881 .25 1882.06 0.80 
Outlet - Hassayampa River 

Wash F I Reach 1 
53.15 5.4 2030.14 2030.14 2030.16 0.01 
56.09 5. 1 2024.01 2024.01 2024.03 0.02 
160.71 1.8 2018.81 2018.81 2019.55 0.74 
259.48 1.1 2018.84 2018.84 2019.56 0.72 

69.72 4.1 201 4.07 201 4.07 201 4.16 0.09 
49.19 5.8 2012.85 2012.85 2012.95 0.10 
38.30 7.5 2006.05 2006.05 2006.05 0.00 
47.01 6. 1 2000.65 2000.65 2000.83 0.18 
45.50 6.3 1996.06 1996.06 1996.57 0.51 
56.87 5.1 1987.60 1987.60 1987.69 0.09 
39.95 7.2 1979.19 1979.19 1979.19 0.00 
38.10 7.5 1932.57 1932.57 1932.60 0.03 
38.61 7.4 1888.60 1888.60 1888.64 0.03 
54.88 5.2 1874.57 1874.57 1874.58 0.00 

Wash F I Reach 2 
2492.01 3.6 1874.54 1874.54 1874.54 0.00 

109.59 5.3 1864.29 1864.29 1864.29 0.01 
Outlet - Hassayampa River 

Wash F Tributary 11 Reach 2 
29.00 7.5 1954.45 1954.45 1954.68 0.22 
28.62 7.6 1933.97 1933.97 1934.03 0.06 
35.55 6.1 191 4.57 1914.57 1914.58 0.01 
34.28 6.4 1896.83 1896.83 1896.87 0.04 
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Table 18 (Continued) - Floodway Data Summary 

Cross- Width 
Section Distance1 (feet) 

0.047 0.047 35.12 

2.328 2.328 242.64 
2.185 2.185 424.54 
2.059 2.059 297.27 
1.951 1.951 274.45 
1.834 1.834 31 7.48 
1.719 1.719 536.95 
1.582 1.582 326.92 
1.455 1.455 339.77 
1.353 1.353 435.55 
1.248 1.248 328.73 
1.148 1.148 381.17 
1.039 1.039 301 .72 
0.934 0.934 221.46 
0.826 0.826 215.37 
0.741 0.741 314.03 
0.663 0.663 392.33 
0.566 0.566 367.26 
0.470 0.470 252.92 
0.389 0.389 270.86 
0.298 0.298 209.89 
0.203 0.203 370.71 
0.114 0.114 179.16 
0.078 0.078 57.08 
0.067 0.067 Bridge 
0.057 0.057 54. 91 
0.042 0.042 101 .77 

2.186 2.186 118.24 
2.068 2.068 102.75 
1.968 1.968 190.58 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Floodway Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
(square (feet per Regulatory Flood way Flood way Increase 

feet) second) (Feet NAVD88) 

Wash F Tributary 11 Reach 2 (Continued) 
38.13 5.7 1879.54 1879.54 1879.93 0.39 

Outlet- Wash F 
San Domingo Wash I Reach 1 

1195.56 10.6 2024.81 2024.81 2025.57 0.76 
1572.60 8.1 2013.65 2013.65 2014.10 0.45 
1448.70 8.8 2007.43 2007.43 2007.43 0.00 
1399.89 9.1 1998.18 1998.18 1998.55 0.37 
1516.19 8.4 1988.20 1988.20 1988.83 0.64 
1667.97 7.6 1975.76 1975.76 1976.71 0.95 
1494.53 8.5 1967.33 1967.33 1967.94 0.61 
1547.29 8.2 1957.65 1957.65 1958.26 0.60 
1748.49 7.3 1949.14 1949.14 1949.95 0.81 
1399.35 9.1 1941 .25 1941.25 1941 .94 0.68 
1621 .22 7.8 1933.28 1933.28 1934.19 0.91 
1445.66 9.0 1924.05 1924.05 1924.92 0.88 
1215.71 10.7 1915.23 1915.23 1915.93 0.69 
1328.23 9.8 1906.90 1906.90 1907.41 0.51 
1633.38 7.9 1898.80 1898.80 1899.49 0.69 
1370.41 9.5 1890.41 1890.41 1890.89 0.48 
1354.41 9.6 1880.75 1880.75 1881 .24 0.49 
1124.35 11.5 1875.03 1875.03 1875.65 0.63 
1817.10 7.1 1873.31 1873.31 1874.09 0.78 
1269.66 10.2 1869.84 1869.84 1869.96 0.12 
4244.40 3.1 1870.87 1870.87 1870.90 0.02 
2616.82 5.0 1870.01 1870.01 1870.01 0.00 
746.43 17.4 1863.79 1863.79 1863.87 0.08 

712.67 18.2 1860.48 1860.48 1860.48 0.00 
992 .47 13.1 1860.91 1860.91 1860.99 0.08 

Outlet - Hassayampa River 
Ox Wash I Reach 1 

408.29 8.1 1985.26 1985.26 1985.75 0.49 
380.17 8.7 1975.85 1975.85 1975.96 0.11 
496.57 6.7 1969.59 1969.59 1969.59 0.00 
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Table 18 (Continued) - Floodway Data Summary 

Cross- Width 
Section Distance1 (feet) 

1.856 1.856 78.48 
1.746 1.746 238.45 
1.630 1.630 154.62 
1.519 1.519 255.38 
1.402 1.402 437.03 
1.280 1.280 369.44 
1.175 1.175 396.00 
1.073 1.073 397.74 
0.979 0.979 370.75 
0.872 0.872 72.40 
0.842 0.842 Culvert 
0.812 0.812 46.71 
0.757 0.757 49.78 
0.669 0.669 51.70 
0.576 0.576 69.13 
0.496 0.496 68.55 
0.413 0.413 74.27 
0.373 0.373 70.92 
0.371 0.371 Culvert 
0.368 0.368 84.06 
0.335 0.335 84.22 
0.248 0.248 83.20 

4.066 4.066 112.38 
3.972 3.972 50.92 
3.867 3.867 72.04 
3.753 3.753 54.65 
3.623 3.623 52.24 
3.497 3.497 45.48 
3.381 3.381 51 .00 
3.268 3.268 42.29 
3.150 3.150 82.74 
3.093 3.093 124.90 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Floodway Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
(square (feet per Regulatory Floodway Floodway Increase 

feet) second) (Feet NAVD88) 

Ox Wash I Reach 1 (Continued) 
350.01 9.5 1963.01 1963.01 1963.13 0.12 
636.25 7.4 1954.74 1954.74 1954.78 0.05 
543.23 8.7 1945.89 1945.89 1946.20 0.31 
683.99 6.9 1937.28 1937.28 1937.47 0.19 
797.13 5.9 1928.46 1928.46 1928.79 0.33 
801 .55 5.9 1920.88 1920.88 1920.88 0.00 
899.28 5.3 1911.68 1911.68 1912.17 0.49 
689.82 6.9 1903.36 1903.36 1904.21 0.85 

2035.05 2.3 1900.71 1900.71 1900.74 0.03 
1170.23 4.3 1900.19 1900.19 1900.19 0.00 

346.28 13.7 1879.84 1879.84 1879.90 0.06 
338.94 13.9 1876.88 1876.88 1876.96 0.08 
341.10 13.9 1869.21 1869.21 1869.30 0.09 
368.99 12.8 1858.89 1858.89 1859.04 0.15 
388.59 12.2 1852.55 1852.55 1853.03 0.48 
446.78 10.6 1847.66 1847.66 1848.49 0.83 
578.44 8.2 1846.11 1846.11 1846.86 0.75 

498.42 11 .5 1844.41 1844.41 1844.74 0.34 
454.61 12.6 1841 .73 1841 .73 1841 .78 0.05 
513.11 11 .2 1836.18 1836.18 1836.47 0.29 

Outlet - Hassayampa River 
Little San Domingo Wash I Reach 1 
398.70 7.2 2069.42 2069.42 2070.35 0.93 
241.33 11.9 2064.54 2064.54 2064.90 0.36 
303.16 9.5 2057.93 2057.93 2058.25 0.31 
273.05 10.6 2051 .98 2051 .98 2052.60 0.62 
239.76 12.0 2044.09 2044.09 2044.15 0.07 
232.75 12.4 2036.58 2036.58 2036.64 0.06 
258.20 11 .2 2029.76 2029.76 2029.78 0.02 
231 .13 12.5 2024.72 2024.72 2024.77 0.05 
397.85 7.2 2018.82 2018.82 2018.84 0.01 
735.22 3.9 2019.28 2019.28 2019.28 0.00 
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Table 18 (Continued) - Floodway Data Summary 

Floodway Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
Cross- Width (square (feet per Regulatory Floodway Floodway Increase 

Section Distance1 (feet) feet) second) (Feet NAVD88) 

Little San Domingo Wash I Reach 1 (Continued) 
3.081 3.081 Culvert 
3.069 3.069 79.44 
3.022 3.022 74.00 
2.923 2.923 118.32 
2.817 2.817 36.82 
2.700 2.700 44.36 
2.594 2.594 42.00 
2.477 2.477 46.80 
2.374 2.374 107.75 
2.256 2.256 145.15 
2.208 2.208 90.12 
2.197 2.197 Culvert 
2.161 2.161 65.80 
2.083 2.083 45.49 
2.051 2.051 88.35 
2.049 2.049 Bridge 
2.047 2.047 79.60 
2.045 2.045 84.83 
2.045 2.045 89.05 
2.044 2.044 86.36 
2.043 2.043 86.18 
2.039 2.039 101 .68 
2.037 2.037 98.60 
2.004 2.004 95.65 
1.928 1.928 120.00 
1.782 1.782 102.92 
1.669 1.669 118.23 
1.564 1.564 105.00 
1.441 1.441 124.00 
1.321 1.321 188.00 
1.211 1.211 221 .67 
1.085 1.085 201 .28 
0.978 0.978 282.00 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

316.34 
307.93 
376.03 
231.29 
233.06 
235.78 
260.13 
360.46 
662.02 
471.03 

314.58 
252.17 
409.71 

303.01 
309.95 
312.93 
309.69 
309.80 
331 .37 
325.04 
333.08 
381 .77 
329.59 
414.28 
356.09 
412.31 
481 .00 
488.90 
485.10 
597.28 

9.1 2008.32 2008.32 2008.83 0.51 
9.7 2006.45 2006.45 2006.63 0.18 
7.9 2001.18 2001.18 2001 .18 0.00 
12.9 1994.07 1994.07 1994.48 0.41 
12.8 1986.63 1986.63 1986.87 0.25 
12.7 1981.42 1981.42 1981.46 0.04 
12.7 1975.33 1975.33 1975.37 0.04 
9.2 1969.00 1969.00 1969.04 0.04 
5.0 1963.77 1963.77 1963.77 0.00 
7.0 1963.43 1963.43 1963.43 0.00 

10.7 1948.13 1948.13 1948.14 0.01 
13.3 1944.06 1944.06 1944.06 0.00 
8.2 1941.39 1941 .39 1941 .39 0.00 

11.1 1940.00 1940.00 1940.02 0.02 
10.8 1939.82 1939.82 1939.85 0.03 
10.7 1939.19 1939.19 1939.17 0.00 
10.9 1938.89 1938.89 1938.89 0.00 
10.9 1937.89 1937.89 1937.89 0.00 
10.1 1936.33 1936.33 1936.37 0.04 
10.3 1935.16 1935.16 1935.18 0.02 
10.1 1932.57 1932.57 1932.60 0.02 
8.8 1926.28 1926.28 1927.18 0.90 
10.2 1916.05 1916.05 1916.04 0.00 
8.1 1906.53 1906.53 1907.14 0.61 
9.4 1897.65 1897.65 1898.15 0.50 
8.2 1888.07 1888.07 1888.54 0.48 
7.0 1876.65 1876.65 1877.61 0.96 
7.1 1868.27 1868.27 1869.1 4 0.87 
7.1 1858.81 1858.81 1859.74 0.93 
5.8 1851 .57 1851.57 1852.42 0.85 
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Table 18 (Continued) - Floodway Data Summary 

Flood way Base Flood Water Surface Elevation 
Section Mean 

Without With Area Velocity 
Cross- Width (square (feet per Regulatory Floodway Floodway Increase 

Section Distance1 (feet) feet) second) (Feet NAVD88) 

Little San Domingo Wash I Reach 1 (Continued) 
0.978 0.978 Lateral Structure 

0.896 0.896 146.82 413.91 8.4 1846.80 1846.80 1846.85 0.05 

Little San Domingo Wash I Reach 2 
0.687 0.687 249.13 503.86 8.1 1830.04 1830.04 1830.34 0.30 

0.597 0.597 256.38 533.22 8.4 1822.80 1822.80 1822.99 0.19 
Little San Domingo Wash I Reach 3 

0.476 0.476 467.51 933.96 4.8 1814.21 1814.21 1815.18 0.97 
0.368 0.368 438.63 970.66 4.6 1806.03 1806.03 1807.03 1.00 
0.253 0.253 182.32 564.34 7.9 1798.10 1798.10 1798.91 0.81 
0.145 0.145 133.32 517.57 8.6 1790.75 1790.75 1791.42 0.67 

Outlet - Hassayampa River 
1 Miles above confluence with outlet wash 

7.3 Annotated Flood Insurance Rate Map 

Annotated Flood Insurance Rate Maps, covering Map Panels numbered 04013C0755L, 

04013C0345L, 04013C0340L, 04013C0365L, 04013C0335L, 04013C0329L and 

04013C0735L are shown in Figures SA through 8G, following this section. 

7.4 Flood Profiles 

Flood profiles for the 1 0-, 50-, 1 00-, and 500-year floods are provided in Appendix 

E.5 .5 . 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Wickenburg Area Drainage Master Study/Plan 
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NOTES TO USERS 
This map is for use in administering the Nation Flood Insurance P'rogram. It does 
not necessarily identify. a ll areas subject to flooding, particularly from local drai'nage 
sources of small size. T he community map repository should be consulted fol" 
possible updated or additional flood hazard information. 

To obtain more detailed information in areas where Base Flood Elevations 
(BFEs) and/or flood;vays have been determined, users are encouraged to consujt 
the Flood Profiles· and Floodway. Data and/or ·Summary of Still't;afer Elev~tipn·s 
tables contained within the Flood Insurance Study (FIS) report that accompanies 
this FIRM. Users should be aware that BFEs shown on l he FIRM represent 
rounded whole~foot elevations. These BFEs are intended for flood insurance. rating 
purposes only and should not be used as the sole source of (load eleVation 
information . Accordingly, flood elevation data presented in the FIS tePar:t .shaul~ b.e 
utilized in conjunction with the FIRM for purposes of construcfion amt/or 'floqctpiain 
manage·ment. 

Coastal Base Flood Elevations shown on th is map apply only landward of 0.0' 
North American Vertical Datum of 1988 (NAVD 88) . Users of this FU~M should be 
aware that coastal flood elevations are also provided in the Summary of Stillwater 
Elevations table in the Flood Insurance Study report (or th is )urisdicMn . .E(eV.ai ions 
sbown in the Summary Of Stillwater Elevations table shquld be us.ed for· 
construction and/or floodplain management purposes when ih'~y are high.er th.a·n 
the elevations shown on this FIRM-

Boundaries of the floodways were computed at cross sections and interpolated 
betwe.en cross sections. The floodways were based on hydraulic considerations 
with regard to requirements of the National Flood Insurance Program .. Floodway 
widths .and other pertinent floodway data are provided in tne Flqqd .Insurance Study 
report for this jurisdiction. 

Certain areas not in Special Flood Hazard Areas may be protected by fli:>od 
control structures. Refer to Section ·2.4 "Flood Protection Measures" of the. Flood 
Insurance Study report for information on flood control. structures for this 
jurisdiction. 

The projection used in the preparation of th is map was. Arizon.a State. Plime 
Central zone (FIPSZONE 0202). The horizontal datum was NAD 83 I;IARN, 
c:\RS1980 spheroid. Differe_nces in datum, spheroid, projection or Stale Plane 
zones used. in the production of FIRMs lor adjacent jurisc!i9(ions may result in slight 
positional differences in map features across jurisdiction bOundi!ries, These 
differences do not affect the accuracy of this FIRM. 

Flood elevations on this map are referenced to the North Amencan Vertical Datum 
of 1988 (NAVD 88) . These flood elevations must be compared to, structure •and 
ground elevations referenced to the same vertical datum. Map users wis])ing to 
obtain 'flood elevations referenced to the National Geodetic Vertical 'oatum of 1929 
(NGVD 29) may use the foll.owing Maricopa County we_bsile· -l!pplicatfon.; 
http://www.fcd.maricopa.gov/Maps/gismaps/apps/gdaGS/application/inde.x ·Cf.m. 

This web tool allows users to obtain point-specific datum con-v:ersion values by 
zooming in and hovering over a VERTCON checkbox on the layers menu on the 
left side of the screen. The VERTCON grid referenced in this web applicatiort was 
also used to convert existing flood elevations from NGVD 29 ts NAVD 99·. 

To obtain current elevation, description, and/or location informatlp-n for Na!lMal. 
Geodetic Survey bench marks shown on th is map, please contact the Information 
Services Branch of the National Geodetic Survey at (301) 71.3-3242, or visit its 
website at http:l/www.ngs.noaa.gov. To obtain information abo.ut Geodetic 
Densification and Cadastral Survey bench marks produced by the Mar.icopa 
County Department of Transportation , please visit the Flood Control District of 
Maricopa County website at: 
http://www.fcd.maricopa.gov/Maps/gismaps/apps/gdacs/applicationlindeX.Cfm. 

B~se map information shown on this FIRM was derived from multiple sources: ' ' 
Aerial imagery was provided in digital format by the Maricopa County Department 
of Public Works, Flood Control District. The imagery- is dated October 200.9 ·to 
November 2009. Additional National Agric.ultural Imagery· Program {NA:IPi imagety 
was provided by the Arizona State Land D.epartment (ALRI.S) and is dated 200,7. 
The coordinate system used for the production of the digital Fl RM is· Stale Plane 
Arizona Central NAD83 HARN, International Feet. 

The profile base line depicted on th is map represents the hydraulic modeling 
basel ines that match flood profiles in the FIS report. As a result of improved 
topographic data, the profile base line, in some cases, may deviate significantl~ 
from the channel centerline or appear outside the SFHA. 

Corporate limits shown on this map are based on !he best data available-at the 
time of publication. Because changes due ·to annexation·s or· de-annexations may 
have occurred after this map was published, map users. ·should, conta~ app ~qpriate 

community ot:ficials to verify current corporate limit locations. 

Please refer to the separately printed Map Index for an o11ervi.ew map. of the 
county showing the layout of map panels; community map lepository 'addresses; 
and a Listing of Communities table containing Nat'ional FloOd Insurance Program 
dates for each community, as well as a listing of the panels on which eacn 
community is located. 

For Information on available products associated with this FIRM, visit the FEMA 
Map Serv.ice Center (MSC) website at http://msc.fema.gov. Available products 
may include previously issued Letters of Map Change,. a Flood lns.urance' Study 
Report, or digital versions of this map. Many of these products can be ·ordered m · 
obtained directly from the MSC website. 

If you have questions about this map, how to order products, or the· National 
Flood Insurance Program in general, please call th~ FEMA Map' .Jnforll)l(~ion 
eXchange (FMJX) at 1-877-FEMA MAP (1-877-336-2627) or visit t he FEMA 
website at http://www.fema,gov/. 
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Sl>ECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO 
~NU,NJ)AilbN BY' THE 1% ANNUAL CHANCE FLOOD 
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NOTES TO USERS 
This map is for use in administering the Nation 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 consulted for 
possible updated or additional flood hazard information. 

To obtain more detailed information in areas where Base Flood Elevations 
(BFEs) and/or floodways have been determined, users are encouraged to consult 
the Flood Profiles and Floodway Data and/or Summary of Stillwater Elevations 
tables contained wilhin the Flood Insurance Study (F IS) report that accompanies 
this FIRM. Users should be aware that BFEs shown on the FIRM represent 
rounded whole-foot elevations. These BFEs 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 report should be 
utilized in conjunction with the FIRM for purposes of construction and/or floodplain 
management. 

Coastal Base Flood Elevations shown on this map apply only landward of 0.0' 
North American Vertical Datum of 1988 (NAVD 88) . Users of this FIRM should be 
aware that coastal flood elevations are also provided in the Summary of Stil lwater 
Elevations table in the Flood Insurance Study report for th is jurisdiction. Elevations 
shown in the Summary of Stil lwater Elevations table should be used for 
construction and/or floodplain management purposes when they are higher than 
the elevations shown on this FIRM. 

Boundaries of the lloodways were computed at cross sections and interpolated 
between cross sections. The floodways were based on hydraulic considerations 
with regard to requirements of the National Flood Insurance Program. Floodway 
widths and other pertinent floodway data are provided in the Flood Insurance Study 
report for this jurisdiction . 

Certain areas not in Special Flood Hazard Areas may be protected by flood 
control structures. Refer to Section 2.4 "Flood Protection Measures' of the Flood 
Insurance Study report for information on flood control structures for th is 
jurisdiction. 

The projection used in the preparation of this map was Arizona State Plane 
Central zone (FIPSZONE 0202). The horizontal datum was NAD 83 HARN, 
GRS1980 spheroid. Differences in datum, spheroid, projection or State Plane 
zones used in the production of FIRMs for adjacent jurisdictions may result in slight 
positional differences in map features across jurisdiction boundaries. These 
differences do not affect the accuracy of this FIRM. 

Flood elevations on th is map are referenced to the North American Vertical Datum 
of 1988 (NAVD 88). These flood elevations must be compared to structure and 
ground elevations referenced to the same vertical datum. Map users wishing to 
obtain flood elevations referenced to the National Geodetic Vertical Datum of 1929 
(NGVD 29) may use the following Maricopa County website application : 
http://www.fcd.maricopa.gov/Maps/gismaps/apps/gdacs/application/index.cfm 

This web tool allows users to obtain point-specific datum conversion values by 
zooming in and hovering over a VERTCON checkbox on the layers menu on the 
left side of the screen . The VERTCON grid referenced in this web application was 
also used to convert existing flood elevations from NGVD 29 to NAVD 88. 

To obtain current elevation, descript ion, and/or location information for National 
Geodetic Survey bench marks shown on this map, please contact the Information 
Services Branch of the National Geodetic Survey at (301) 713-3242, or vis it its 
website at http://www.ngs.noaa.gov. To obtain information about Geodetic 
Densification and Cadastral Survey bench marks produced by the Maricopa 
County Department of Transportation, please visit the Flood Control District of 
Maricopa County website at: 
http://www.fcd.maricopa.gov/Maps/gismaps/apps/gdacs/application/index.cfm . 

Base map information shown on this FIRM was derived from multiple sources. 
Aerial imagery was provided in digital format by the Maricopa County Department 
of Public Works, Flood Control District. The imagery is dated October 2009 to 
November 2009. Addit ional National Agricultural Imagery Program (NAIP) imagery 
was provided by the Arizona State Land Department (ALRIS) and is dated 2007. 
The coordinate system used for the production of the digital FIRM is State Plane 
Arizona Central NAD83 HARN, International Feet. 

The profile base line depicted on this map represents the hydraulic modeling 
baselines that match flood profiles in the FIS report. As a result of improved 
topographic data, the profile base line , in some cases, may deviate significantly 
from the channel centerline or appear outside the SFHA. 

Corporate limits shown on this map are based on the best data available at the 
time of publication. Because changes due to annexations or de-annexations may 
have occurred after this map was published, map users should contact appropriate 
community officials to verify current corporate limit locations. 

Please refer to the separately printed Map Index for an overview map of the 
county showing the layout of map panels; community map repository addresses; 
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 
community is located. 

For Information on available products associated with this FIRM, visit the FEMA 
Map Service Center (MSC) website at http://msc.lema.gov. Avai lable products 
may include previously issued Letters of Map Change, a Flood Insurance Study 
Report, or digital vers1ons of th is map. Many of these products can be ordered or 
obtained directly from the MSC website . 

If you have questions about this map, how to order products, or the National 
Flood Insurance Program in general, please call the FEMA Map Information 
eXchange (FMIX) at 1-877-FEMA MAP (1-877-336-2627) or visit the FEMA 
website at http://www.fema.gov/. 
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SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO 
INUNDATION BY THE 1% ANNUAL Ci-IANCE FLOOD 

The 1% annual dlance flood (lOG-year flood), also known as the base flood, is the flood 
that has a 1% dlance of being equaled or exceeded in any given year. The Special 
Flood Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas 
of Special Flood Hazard include ZOnes A, AE, AH, AO, AR, A99, V and VE. The Base 
Flood Elevation is the water-surface elevation of the 1 o/o annual chance flood. 

ZONE A 

ZONEAE 

ZONEAH 

ZONEAO 

ZONE AR 

ZONE A99 

ZONEV 

ZONE VE 

No Base Flood Elevations determined . 

Base Flood Elevations determined. 

Flood depths of 1 to 3 feet (usually areas of pending); Base Flood 
Elevations determined. 

Flood depths of 1 to 3 feet (usual ly sheet flow on sloping terra in); 
average depths determined. For areas of alluvial fan flooding, velocities 
also determined. 

Special Flood Hazard Area fonnerly protected from the 1% annual 
chance flood by a flood control system that was subsequently 
decertified. Zone AR indicates that the former flood control system is 
being restored to provide protection from the 1% annual chemce or 
greater flood. 
Area to be protected from 1% annual chance flood by a Federal 
flood protection System under construction; no Base Flood Elevations 
determined. 

Coastal flood zone with velocity hazard (wave action); no Base Flood 
Elevations detemiined. 

Coastal flood zone with velocity hazard (wave action)i Base Flood 
Elevations determined. 

FLOODWAY AREAS IN ZONE AE 

The floodway is the d'lannel of a stream plus any adjacent floodplain areas that must be 
kept free of encroachment so that the 1% annual chance flood can be carried without 
substantial Increases in flood heights. 

ZONE X 

ZONE X 

ZONE D 

OTHER FLOOD AREAS 

Areas of 0.2% annual chance flood; areas of 1% annual chance flood 
with average depths of less than 1 foot or with drainage areas less than 
1 square mile; and arecis protected by levees from 1% annual dlance 
flood. 

OTHER AREAS 

Areas determined to be outside the 0.2% annual dlance floodplain . 

Areas in wh ich flood hazards are undetermined, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas. 

1% annual chance floodplain boundary 

••••••••••••••••• 
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0.2% annual chance floodplain boundary 
Floodway boundary 

ZOne D boundary 

CBRS and OPA boundary 

Boundary dividing Spedal Flood Hazard Areas of different 
Base Flood Elevations, flood depths or flood velocities. 

Base Flood Elevation line and value; elevation in feet* 

(EL 987) Base Flood Elevation value where uniform within zone; 
elevation in feet* 

* Referenced to the North American Vertical Datum of 1988 (NAVD 88) 
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o-oss section line 

Transect line 

Geographic coordinates referenced to the North American 
Datum of 1983 (NAO 83) 

1000-meter Universal Transverse Mercator grid ticks, zone 12 

5000-foot grid t icXs: Arizona state Plane coordinate 
system, central zone (FIPSZONE 0202), Transverse 
Mercator 

Bench mark (see explanation in Notes to Users section of 
this FIRM panel) 

River Mile 

MAP REPOSITORIES 

Refer to Map Repositories list on Map Index 

EFFECTIVE DATE OF COUNTYWIDE 
FLOOD INSURANCE RATE MAP 

Apri1 15, 1988 
EFFECTIVE DATE(SI OF REVISION(Sl TO THIS PANEL 

July 19, 2001 September jQ, 2005 
October 16, 2013 - to change base flood elevations, to update co rporate limits, to add special 
flood hazard areas, to add -floodway, to advance suffiX, to add roads and road names, to add 
base flood elevation, to Incorporate previously issued letters of map revision, and to change 
floodway. 

For community map revision history prior to countywide mapping, refer to the Community 
Map History table located in the Rood Insurance Study report fur this jurisdiction. 

To determine if Mood insurance ls available in this community, contact your insurance 
agent or call the National Flood Insurance Program at 1- 800- 638- 6620 . 

• MAP SCALE 1" = 1 000' 
500iE::a:'Oik====:==1000~===:===:~20·~ET 

E3"" I I METERS 

PANEL 0335L 

FIRM 
FLOOD INSURANCE RATE MAP 

MARICOPA COUNTY, 

ARIZONA 
AND INCORPORATED AREAS 

PANEL 335 OF 4425 
(SEE MAP INDEX FOR FIRM PANEL LAYOUT) 

CONTAINS · 

COMMUNITY 

MARICOPA COUNTY 

NUMBER .Eiillfl._ SUFFIX 

040037 0335 L 

Notice to User: The Map Number shown below should be 
used when placing map orders; the Community Number shown 
above should be used on insurarlCe applications for the subject 
commun ity. 

MAP NUMBER 
04013C0335L 

MAP REVISED 
OCTOBER 16, 2013 

Federal Emergency Management Agency 



NOTES TO USERS 
This map is for use in administering the Nation 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 consulted for 
possible updated or additional flood hazard information. 

To obtain more detailed information in areas where Base Flood Elevations 
(BFEs) and/or floodways have been determined, users are encouraged to consult 
the Flood Prof iles and Floodway Data and/or Summary of Stillwater Elevations 
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. These BFEs 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 report should be 
utilized in conjunction with the FIRM for purposes of construction and/or floodplain 
management. 

Coastal Base Flood Elevations shown on this map apply only landward of 0.0' 
North American Vertical Datum of 1988 (NAVD 88). 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 jurisdiction. Elevations 
shown in the Summary of Stillwater Elevations table should be used for 
construction and/or floodplain management purposes when they are higher than 
the elevations shown on this FIRM. 

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 National Flood Insurance Program. Floodway 
widths and other pertinent floodway data are provided in the Flood Insurance Study 
report tor this jurisdiction. 

Certain areas not in Special Flood Hazard Areas may be protected by flood 
control structures. Refer to Section 2.4 "Flood Protection Measures" of the Flood 
Insurance Study report lor information on flood control structures for this 
jurisdiction. 

The projection used in the preparation of this map was Arizona State Plane 
Central zone (FIPSZONE 0202). The horizontal datum was NAD 83 HARN, 
GRS1980 spheroid. Differences in datum, spheroid, projection or State Plane 
zones used in the production of FIRMs for adjacent jurisdictions may result in slight 
positional differences in map features across jurisdiction boundaries. These 
differences do not affect the accuracy of this FIRM. 

Flood elevations on th is map are referenced to the North American Vertical Datum 
of 1988 (NAVD 88). These flood elevations must be compared to structure and 
ground elevations referenced to the same vertical datum. Map users wishing to 
obtain flood elevations referenced to the National Geodetic Vertical Datum of 1929 
(NGVD 29) may use the following Maricopa County website application: 
http://-w.fcd.maricopa.gov/Maps/gismaps/apps/gdacs/application/index.cfm 

This web tool allows users to obtain point-specific datum conversion values by 
zooming in and hovering over a VERTCON checkbox on the layers menu on the 
left side of the screen. The VERTCON grid referenced in this web application was 
also used to convert existing flood elevations from NGVD 29 to NAVD 88. 

To obtain current elevation, description , and/or location information for National 
Geodetic Survey bench marks shown on this map, please contact the Information 
Services Branch of the National Geodetic Survey at (301) 713-3242, or visit its 
website at http://www.ngs.noaa.gov. To obtain information about Geodetic 
Densification and Cadastral Survey bench marks produced by the Maricopa 
County Department of Transportation, please visit the Flood Control District of 
Maricopa County website at: 
httpJ/-w.fcd.maricopa.gov/Mapslgismapslappslgdacslapplication/index.cfm. 

Base map information shown on th1s FIRM was derived from multiple sources . 
Aerial imagery was provided in digital format by the Maricopa County Department 
of Public Works, Flood Control District. The imagery is dated October 2009 to 
November 2009. Additional National Agricultural imagery Program (NAIP) imagery 
was provided by the Arizona State Land Department (ALRIS) and is dated 2007. 
The coordinate system used for the production of the digital FIRM is State Plane 
Arizona Central NAD83 HARN, International Feet. 

The profile base line depicted on this map represents the hydraulic modeling 
baselines that match flood profiles in the FIS report. As a result of improved 
topographic data, the profile base line, in some cases, may deviate significantly 
from the channel centerline or appear outside the SFHA. 

Corporate limits shown on th is map are based on the best data available at the 
time of publication. Because changes due to annexations or de-annexations may 
have occurred after this map was published, map users should contact appropriate 
community officials to verify current corporate limit locations . 

Please refer to the separately printed Map Index tor an overview map of the 
county showing the layout of map panels; community map repository addresses; 
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 
community is located. 

For Information on available products associated with this FIRM, visit the FEMA 
Map Service Center (MSC) website at http://msc.fema.gov. Available products 
may include previously issued Letters of Map Change, a Flood Insurance Study 
Report, or digital versions of this map. Many of these products can be ordered or 
obtained directly from the MSC website. 

If you have questions about this map, how to order products, or the National 
Flood Insurance Program in general, please call the FEMA Map Information 
eXchange (FMIX) at 1·877-FEMA MAP (1-877-336-2627) or visit the FEMA 
website at http://www.fema.gov/. 
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SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TD 
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD 

The 1% annual chance flood (100~year flood), also known as the base flood, is the flood 
that has a 1% chance of being equaled or exceeded in any given year. The Special 
Flood Hazard Area is the area subject to flooding by the 1% annual chance fiood . Areas 
of Special Flood Hazard include Zones A, AE, AH, AO, AR, A99, V and VE. The Base 
Flood Elevation is the water-surface elevation of the 1% annual chana! flood. 

ZONE A 

ZONEAE 

ZONEAH 

ZONEAO 

ZONEAR 

ZONEA99 

ZONEV 

ZONEVE 

No Base Flood Elevations determined. 

Base Flood Elevations determined. 

Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood 
Elevations determined. 

Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain)i 
average depths determined. For areas of alfuvial fan flooding, velocities 
also determined. 

Special Flood Hazard Area formerly protected from tt1e 1% annual 
chance flood by a flood control system that was SI.Jbsequently 
decertified. Zone AR indicates that the former flood control system 1s 
being restored to provide protection from the 1% annual chance or 
greater flood. 

Area to be protected from 1% annual chance flood by a Federal 
flood protection system under construction; no Base Flood Elevations 
determined. 

coastal flood zone with velocity l'lazard (wave action); no Base Rood 
Elevations detennined. 

Coastal flood zone with velocity hazard (wave action); Base Flood 
Elevations determined. 

FLOODWAY AREAS IN ZONE AE 

The floodway is the d1annel of a sb'eam plus any adjacent floodplain areas that must be 
kept free of encroachment so that the 1% annual chance flood can be carried without 
substantial increases in flood l'leights. 

ZONE X 

ZONE X 

ZONED 

OTHER FLOOD AREAS 

Areas of 0.2% annual chance flood; areas of 1% annual chance fkx.xJ 
with average depths of less than 1 foot or with drainage areas less than 
1 square mile; and areas protected by levees from 1% annual chance 
flood. 

OTHER AREAS 

Areas determined to be outside the 0.2% annual chance floodplain. 

Areas in which flood hazards are undetermined, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas. 

1% annual chance floodplain boundary 
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..... 513 .. 

(El 987) 

0.2% annual chance floodplain boundary 
Floodway boundary 
Zone D boundary 

CBRS and OPA boundary 

Boundary dividing Special Flood Hazard Areas of different 
Base Flood Elevations, flood depths or flood velocities. 

Base Flood Elevation line and value; elevation in feet• 

Base Flood Elevation value where uniform within zonei 
elevation in feet* 

* Referenced to the North American Vertical Datum of 1988 (NAVD BB) 
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Cross section line 

Transect line 

Geographic coordinates referenced to the North American 
Datum of 1983 (NAD 83) 

1000-meter Universal Transverse Mercator grid ticks, zone 12 

5000-foot grid ticks: Arizona State Plane coordinate 
system, central zone (FIPSZONE 0202}, Transverse 
Mercator 

Bench mark (see explanation in Notes to Users section of 
this FIRM panel) 

River Mile 

MAP REPOSITORIES 
Refer lo Map Repositories list on Map Index 

EFFECTIVE DATE OF COUNTYWIDE 
FLOOD INSURANCE RATE MAP 

April 15, 1988 
EFFECTIVE OATE(S) OF REVISION(SJ TO THIS PANEL 

September 4 , 1991 July 19, 2001 September 30, 2005 
October 16, 2013 -to incorporate previously issued letters of map revision, to update corporate 
limits, to add base floOO elevation, to cllange base flood elevations, to advance suffix, to 
change floodway, to add roads and road names, to add special flood hazard areas, and to add 
floodway. 

For community map revision history prior to countywide mapping, refer to the Community 
Map History table located in the Aood Insurance Study report for thls jurisdiction. 

To determine if flood insurance is available in this community, contact your insurance 
agent or call the National Flood Insurance Program at 1-800-638-6620 . 
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NOTES TO USERS 
This map is for use in administering the Nation Flood Insurance Program. It does· 
not necessanly- identify all areas subject to flooding, particularly from local drainage 
sources of small size. The community map repOsitory should be .consult~d"for 
possible updated or additional flood hazard information. · 

To. obtain more detailed information in areas where Base Flood Eleva.tlon·s ' 
(BFEs) and/or lfoodways have been determined, users are encouraged to consult 
the Flood Profiles and Floodway Data and/or Summary of Stillwater Elevations 
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. These BFEs are intended for flood insurance rating 
purposes only and should not be used as the sole source of (load elevation· 
information. Accordingly, flood elevation data presented in the FIS report should be 
utilized .in conjunction with the FIRM for purposes of construction and/or floodplsJn 
management. 

Coastal Base Flood Elevations shown on this map apply only landward of O.o: 
North American Vertical Datum of 1988 (NAVD 88). Users of this· FIRM shduld be· 
aware that coastal flood elevations are also provided in the Summary .oi:.StilfW;iter 
Elevations table in the Flood Insurance Study report for this jurisdiction, Elevati.on!r 
shown in the Summary of Stillwater Elevations table should ll.e used lor 
construction and/or f loodplain management purposes: when they· are higher tho;m 
the elevations shown an th is FIRM. 

Boundaries of the floodways were computed at cross sections and interpolated. 
between cross sections. The. fldodways were based on hydraulic considenitiorts· 
with regard to requirements of the National Flood Insurance· Program. Fioodw.ay: 
widths and other pertinent floodway data are provided in the Flood·lnsutance· Study­
report for this jurisdiction. · 

Certain areas not in Special Flood Hazard Areas may be protected. by llood: 
contro.l structures. Refer to Section 2.4 "Flood Protection Measures" of the Flood 
Insurance Study report for information on flood control structures for this 
jurisdiction. 

The projection used in the preparation of th is map was Arizona State Piane 
Central zone (FIPSZONE 0202). The horl~ontal da.tum was NAD 83 HARN, 
GRS1980 spheroid. Dillerences in datum, spheroid, projection or State Plane 
zones used in the production of FIRMs far adjacent jurisdictions may result in slight 
positional d ifferences in map features across jurisdiction boundaries. These: 
differences do not affect the accuracy of this FIRM. 

Flood elevations an this map are referenced to the North American Vertical b.atum· 
of 1988 (NAVD 88). These flood elevations must be compared to ,structure. a:h'd 
ground elevations referenced to the same vertical cliltum .- Map users wishing -.til 
obtain flood elevations referenced to the National Ge.odetic Vertli;al Datum of J ~29· 
(NGVD 29) may use the following Maricopa County website iiPP.Iication: 
http://www.fcd.maricopa.gov/Maps(gismaps/appslgdacs/application/index:cfm 

This· web tool allows users. to obtain paint-specific datum conversion values- by 
zooming in and hovering over a VERTCON . checkbox. on the, fayers· men~ oh the: 
left side of ·the screen. The VERTC.ON grid referenced in this. Web applicatio-n. was. 
also used to convert existing ·flood elevations from NGVD 29-to N)WD 88. 

To obtain current elevation, description, and/or location infoqnatian ior National 
Geodetic Survey bench marks shown an this map, please :contact .the, Information 
Services Branch of the National Geodetic Survey at .(301) 713-3242, or vis it its 
website at http://www.ngs.noaa.gov. To obtain information about Geodetic: 
Densification and Cadastral Survey bench marks produced bY the Maricopa 
County Department of Transportation, please visit the Flood Co.ntrol District of 
M.aricapa County website at: 
http://www.fcd.maricopa.gov/MapslgismapsliiPPSigdacslapplicatlanlindex.clm, 

Base map information shown on this FIRM was. derived from multiple: sources. 
Aerial imagery was provided in digital format by the Maricopa County Department 
of Public Works, Flood Control District. The imagery is dated October 2009' to 
November 2009. Additional National Agricultural Imagery Program (NAIP) imagery 
was provided by the Arizona State Land Department (ALRIS) and is• dil:ted '29Q7. 
The coordinate system used for the production of the digital FIRM is State Plane­
Arizona Central NAD83 HARN, International Feet. 

The profile base line depicted on this map represents the hydraulic n:octeling 
baselines that match flood profiles in the FIS report. As a result of improved· 
topographic data, the profile base line, in some cases, may d$viate significantly 
fra.m the channel centerline or appear outside the SFHA. 

Corporate limits shown on this map are bas·ed on the best data avaf!able_ at: the· 
time of publication. Because changes due to annexations or de.-.annex.atians. ma~ 
have occurred after this map was published, map I.!Sers should ·contact. appropriate. 
community officials to venty current corpqrE!)e limit rocatjons. -

Please refer to the separately- pr.inted Map Jndex f~·r· an ove.rview· map_ of the 
county showing the layout of map panels; community map repository addresses; . 
and a Listing of Communities table, containing National Flood Insurance-Program· 
dates for each community, as well as a listing of the panels an whfcn each 
community is located. 

For Information an available products associated wiih this FIRM, visit the FEMA 
Map Service Center (MSC) website at htlp:llmsc.fema.gov. Available ptaducfs 
may include previously. issued Letters of Map Change, a Flood Insurance Study 
Report, or digital versions of this map. Many of these products can be ordered or 
obtained directly from the MSC website. 

If you have questions about this map, now i o order products, or thf! National' 
Flood lnsur.ance Program in general, pleasE~ cail the . FEMA .JVIap .t.ntormatiO)l 
·eXchange (FMIX) at 1·877-FEMA MAP (1-877' 336'2627) or .visit the FEMA" 
website at http://www.fema.gov/. 
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- LEGEND 
SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO 
INUNDATION ·ay THE 1% ANNUAL CtfANCE FLOOD 

'The 1% annual _ charrte flood (lOG-year flood), also known as the base flOOd, is· the flood 
that has; a. 1% dia~ of being equaled or exceeded in any given year. The Special 
Aood. Hazard. Area _is the area subject to. flooding by the 1% annual chance flood. Areas 
of ~clal Flood_ Hazard inclucfe Zoi"fes A, AE, AH, AO, AR. A99, v and VE. The Base 
Flood Elevation is the' water-surface'elevation .ofthe 1% annual chance floOd. 

z·oNEA No a·asErF.!ood Elevations determined. 

ZONE AE 

ZON.E AH. 

ZQNEAO 

ZONEAR 

· 20NE.A99 

ZONEV 

ZONEVE 

Base FlOod Elevations determined. 

Flood !1epths of 1 to 3 feet (usually areas of ponding); Base Aood 
Elevations determined. 

Rood depths of 1 to 3 feet (usually sheet tlow on sloping t:erraiO)i 
average depths determined. For areas of alluvial fan flooding, velocities 
also· determined. 

Special Flood Hazard Area formerty protected from the 1% annual 
dlanc.e flood by a flood cootrol system that was subsequently 
decer:li,fied. 2one AR· indicates that the former flooP control system is 
being re$tor:ed to provide protection from the 1% annual chance or 
g,r~ater flpod. 

Area to -~ protected from 1% annual chance flood by a Federal 
fl9o:C! : Pro.t~ion· system under conStruction; no Base Flood Elevations 
det:ernlined. 

·CI?astal Jlood _zone with velocity hazard (wave action); no Base Flood 
e'levatlbhS d~nnined. 
Coastaf flood zdne with velocity hazard (wave action); Base. Aoocl 
Elevati.ori's Hetefmined. 

FLOODWAY AREAS IN ZONE AE 

The 'floadway-Js· 'the· channel Of a stream plu·s any adjacent floodplain areas that must be 
kept free ·of 'enaoa-d')ment so that the 1% annual d1ance flood can be carried Without 
substalJtial incre·ase·s. in flOOd heights. 

ZONE X 

Z0NE.D. 

OTHER FLOOD' AREAS 

Areas of 0.2'~ .annual d'tance flood; areas of 1% annual chance flood 
with average -d.epths of less than 1. foot or with drainage areas less than 
1 ·_square mile~ and areas protected by levees from 1% annual chance 
floof 

OTHER AREAs 

Areas det_ermined 'to be outside, the 0.2% annual ch_ance floodplain. 

Areas in whid1 flpod hazards are undetermined, but possible. 

CQASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTE.D AREAS (OPAs) 

CBRS .area~· and OPAs a·r~ 09rm?fiY' Io;tated within or adjacent to SPecial Flood Hazard Areas. 

1% annuai ·chance floodpla in boundary 
0.2% annual 'Chance floodplain boundary 

- · ·- - F.loodway boundary 
Zone D boundary 

• ••-•• e.;: ••• •·• ·• • •• • ·caRS and OPA boundary 

- ~-513:~ 

(EL 987) 

Boundary dividing Special Flood. Hazard Areas of different 
Base Flood Elevations, flood depths or flood velocitif>S. 

Base Flood Elevation Une and value; ,elevation in feet* 

Base Flood Elevation value where 
:elevation in feet* 

uniform within zone; 

"' Referenced fo 'the NOrth American Vertical Datum of 1988 (NAVD 88} 
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1000-meter Universal Transverse Mercator grid ticks, zone 12 

5000-foot grid ticks : Arizona state Plane coordinate 
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Mercator 

Bencl;l mark (see ~planation in Notes to Users section- .of 
'this FIRM panel) 

River 'Mile· 
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NOTES TO USERS 
This map is for use in administering the Nation 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 consulted for 
possible updated or additional flood hazard information. 

To obtain more detailed information in areas where Base Flood Elevations 
(BFEs) and/or floodways have been determined , users are encouraged to consult 
the Flood Profiles and Floodway Data and/or Summary of Stillwater Elevations 
tables contained within the Flood Insurance Study (F IS) report that accompanies 
this FIRM. Users should be aware that BFEs shown on the FIRM represent 
rounded whole-toot elevations. These BFEs 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 report should be 
utilized in conjunction with the FIRM for purposes of construction and/or floodplain 
management. 

Coastal Base Flood Elevations shown on this map apply only landward of 0.0' 
North American Vertical Datum of 1988 (NAVD 88). 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 tor this jurisdiction. Elevations 
shown in the Summary of Stillwater Elevations table should be used for 
construction and/or floodplain management purposes when they are higher than 
the elevations shown on this FIRM. 

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 National Flood Insurance Program. Floodway 
widths and other pertinent floodway data are provided in the Flood Insurance Study 
report for this jurisdiction. 

Certain areas not in Special Flood Hazard Areas may be protected by flood 
control structures. Refer to Section 2.4 "Flood Protection Measures" of the Flood 
Insurance Study report for information on flood control structures for this 
jurisdiction. 

The projection used in the preparation of th is map was Arizona State Plane 
Central zone (FIPSZONE 0202). The horizontal datum was NAD 83 HARN, 
GRS1980 spheroid. Differences in datum, spheroid, projection or State Plane 
zones used in the production of FIRMs for adjacent jurisdictions may result in slight 
positional differences in map features across jurisdiction boundaries. These 
differences do not affect the accuracy of this FIRM. 

Flood elevations on this map are referenced to the North American Vertical Datum 
of 1988 (NAVD 88). These flood elevations must be compared to structure and 
ground elevations referenced to the same vertical datum. Map users wishing to 
obtain flood elevations referenced to the National Geodetic Vertical Datum of 1929 
(NGVD 29) may use the following Maricopa County website application: 
http://www.fcd.maricopa.gov/Mapslgismaps/apps/gdacs/application/index.cfm 

This web tool allows users to obtain point-specific datum conversion values by 
zooming in and hovering over a VERTCON checkbox on the layers menu on the 
left side of the screen. The VERTCON grid referenced in th is web application was 
also used to convert existing flood elevations from NGVD 29 to NA VD 88. 

To obtain current elevation , description, and/or location information for National 
Geodetic Survey bench marks shown on th is map, please contact the Information 
Services Branch of the National Geodetic Survey at (301) 713-3242, or visit its 
website at http://www.ngs.noaa.gov. To obtain information about Geodetic 
Densification and Cadastral Survey bench marks produced by the Maricopa 
County Department of Transportation, please visit the Flood Control District of 
Maricopa County website at: 
http://www.fcd.maricopa.gov/Maps/gismaps/apps/gdacs/application/index.cfm. 

Base map information shown on this FIRM was derived from multiple sources. 
Aerial imagery was provided in digital format by the Maricopa County Department 
of Public Works, Flood Control District. The imagery is dated October 2009 to 
November 2009. Additional National Agricultural Imagery Program (NAIP) imagery 
was provided by the Arizona State Land Department (ALRIS) and is dated 2007. 
The coordinate system used for the production of the digital FIRM is State Plane 
Arizona Central NAD83 HARN, International Feet. 

The profile base line depicted on this map represents the hydraulic modeling 
baselines that match flood profiles in the FIS report . As a result of improved 
topographic data, the profi le base line, in some cases, may deviate significantly 
from the channel centerline or appear outside the SFHA. 

Corporate limits shown on this map are based on the best data available at the 
time of publication. Because changes due to annexations or de-annexations may 
have occurred after this map was published , map users should contact appropriate 
community officials to verify current corporate limit locations. 

Please refer to the separately printed Map Index for an overview map of the 
county showing the layout of map panels; community map repository addresses; 
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 
community is located. 

For Information on available products associated with this FIRM. visit the FEMA 
Map Service Center (MSC) website at http://msc.fema.gov. Available products 
may include previously issued Letters of Map Change, a Flood Insurance Study 
Report, or digital versions of this map. Many of these products can be ordered or 
obtained directly from the MSC website. 

If you have questions about this map, how to order products, or the National 
Flood Insurance Program in general, please call the FEMA Map Information 
eXchange (FMIX) at 1-877-FEMA MAP (1-877-336-2627) or visit the FEMA 
website at http://www.fema.gov/. 
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- LEGEND 
SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO 
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD 

The 1% annual chance flood (10Q-year flood), also known as the base flood, is the flood 
that has a 1% dlance of belng equaled or exceeded in any given year. The Special 
Aood Hazard Area is the area subject to flooding by the 1% annual dlance flood. Areas 
of Special Flood Hazard include ZOnes A, AE1 AH, AO, AR, A99, V and VE. The Base 
Aood Elevation Is the water-surface elevation of the 1% annual chance flood. 

ZONE A No Base Flood Elevations determined. 

ZONE AE Base Flood Elevations determined. 

ZONEAH 

ZONEAO 

ZONEAR 

ZONE A99 

ZONEV 

ZONEVE 

Rood depths of 1 to 3 feet (usually areas of pending); Base Flood 
Elevations determined. 

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. 

Special Flood Hazard Area formerly protected from the 1% annual 
chance fkxxl by a flood oontrol system that was subsequently 
decertified. Zone AR indicates that the former flood conUol system is 
being restored to provide protection from the 1% annual chance or 
greater flood. 

Area to be protected from 1% annual chance flood by a Federal 
flood protection system under construction; no Base Flood Elevations 
determined. 

Coastal flood zone with velocity hazard (wave action); no Base Rood 
Elevations determined. 

Coastal flood zone with velocity hazard (wave action); Base Flood 
Elevations determined. 

FLOODWAY AREAS IN ZONE AE 

The floodway is the channel of a stream plus any adjacent floodplain areas that must be 
kept free of encroachment so that the 1% annual chance flood can be carried without 
substantial increases in· flood heights. 

~ 
~ 

ZONE X 

ZONE X 

ZONED 

OTHER FLOOD AREAS 

Areas of 0.2% annual chance flood; areas of 1% annual chance flood 
with average depths of less than 1 foot or with drainage areas less than 
1 square milei and areas protected by levees from 1% annual dlance 
flood. 

OTHER AREAS 

Areas determined to be outside the 0.2% annual chance floodplain. 

Areas in which flood hazards are undetennined1 but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs are normally located within or adjacent to Spedal Flood Hazard Areas. 

1% annual chance floodplain boundary 

0.2% annual chance floodplain boundary 

- - - Floodway boundary 
Zone D boundary 

•• ••• • • • •• • • •• •• • CBRS and OPA boundary 

Boundary dividing Spedal Flood Hazard Areas of different 
Base Flood Elevations, flood depths or flood velocities. 

... .. ... 513,.............. Base Flood Elevation line and value; elevation in feet* 

(El 987) Base Flood Elevation value where 
elevation in feet* 

uniform within zone; 

* Referenced to the North American Vertical Datum of 1988 (NAVD 88) 

@--------@ 
@---------@ 

97'U7'30" ' 32 '22'30" 

6000000 M 

DX5510'x 

• M1.5 

Cross section tine 

Transect line 

Geographic coordinates referenced to the North American 
Datum of 1983 (NAD 83) 

1000-meter Universal Transverse Mercator grid ticks, zone 12 

SOOO·foot grid ticks: Arizona State Plane coordinate 
system, central zone (FIPSZONE 0202)1 Transverse 
Mercator 

Bendl mark (see explanation in Notes to Users section of 
this FIRM panel) 

River Mile 

MAP REPOSITORIES 
Refer to Map Repositories list on Map Index 

EFFECTIVE DATE OF COUNTYWIDE 
FLOOD INSURANCE RATE MAP 

April 15, 1 988 
EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL 

September 30, 2005 
October 16, 2013 -to add ltoodway, to add special flood Mazard areas, to advance suffix, to 
update corporate limits, to incorporate previously issued letters of map revision, to change 
base flood elevations, to change lloodway, to add base flood elevation, and to add roads and 
road names. 

For community map revision history prior to countywide mapping, refer to the COmmunity 
Map History- table located in the Flood Insurance Study report for this jurisdiction. 

To determine if flood insurance is available in this community1 contact your insurance 
agent or call the National Flood Insurance Program at 1-800-638-6620. 
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NOTES TO USERS 
This map is for use in administering the Nation Flood Jnsurance Program. It .does 
not necessarily identify all areas subject to flooding, particularly from local drainage 
sources of small size. The community map repository shoUld b.e consulted for 
possible updated or additional flood hazard information. 

To obtain more detailed information in areas where Base Flood Efevatl.ono; 
(BFEs) and/or floodways have been determined, users are encouraged to consult 
the Flood Profiles and Floodway Data and/or Summary of Stillwater Elevatio.ns 
tables contained within the Flood Insurance Study (FIS) rermrt that accompanies 
th is FIRM. Users should be aware that BFEs shown on the FIRM represent 
rounded whole-foot elevations. These BFEs are intended for flood in·surance ratirtg 
purposes only and should not be used as the sole source of flood elevation 
information. Accordingly, flood elevation data presented in the. FIS report: should be 
utilized in conjunct ion with the FIRM for purposes of construction and/or floodplain 
management. 

Coastal Base Flood Elevations shown on this map .apply only landward of 0.0.' 
North American Vertical Datum of 1988 (NAVD 88). Users of this FIRM shdufd be. 
aware that coastal flood elevations are also provided in the Summary of Stillwater 
Elevations table in the Flood Insurance Study report for this jurisdictia·ri. ElevaboM 
shown in the Summary of Stillwater Elevations table should be us~d f.br 
construction and/or floodplain management purposes when they are· higher than 
the elevations shown on this FIRM. 

Boundaries of the floodways were computed at ·cross sections, and interpolated 
between cross sections. The floodways were based on hydraulic considerat ions 
with regard to requirements of the National Flood Insurance Program. Flooaway. 
widths and other pertinent floodway data are provided in the Fiood Insurance Study 
report for this jurisdiction. 

Certain areas not in Special Flood Hazard Areas may be protected by f laod 
control structures. Refer to Section 2.4 "Flood Protection Measures" of the Flood 
Insurance Study report for information on flood control structutes· for tliis 
jurisdiction. 

The projection used in the preparation of this map was Arizo.na State Plane 
Central zone (FIPSZONE 0202), The horizontal datum wa_s NAO 83 H.I>,RN, 
GRS1980 spheroid. Differences in datum, spheroid, projection. or State· Plane. 
zones used in the production of FIRMs tor adjacen\ jurisdictions may result. in >lighi 
positional differences in map features across jurisdiction bowidaries. These· 
differences do not affect the accuracy of this FIRM. 

Flood elevations on this map are referenced to the North American Vertical Datum 
of 1988 (NAVD 88). These flood elevations must be bompared t<:i w uctur.e and 
ground elevations referenced to the same vertical datum. Map users wis.hing to: 
obtain f lood elevations referenced to the National Geodetic Ve.rtical. Datum Of• i 92·9 
(NGVD 29) may use the following Maricop<:! County website application: 
http://www.fcd.maricopa.gov/Maps/gismaps/apps/gdacs/application/ index.cfm 

This web tool al lows users to obtain point-specific datum conversion values b.v 
zooming in and hovering over a VERT CON checkb6x on the layers menu bn the 
left side of the screen. The VERTCON grid referenced in this web applicatitm Was 
also used to convert existing flood elevations from NGVD 2.9 to-NAVD SS. 

To ob.tain current elevation, descript ion, and/or location informatio"n for Nati.onal 
Geodetic Survey bench marks shown on !his map; please contact the lnformaiion 
Services Branch of the National Geodetic Survey at. (301) 713-3242, or visit its 
website at http://www.ngs.noaa.gov. To obtain information about G<iodetic· 
Densificatron and Cadastral Survey bench marks produced by the Maricopa 
CoUnty Department of Transportation, please visit the Flood Control District oi 
Maricopa County webs1te at 
http://www.fcd.marlcopa.gov/Maps/gismaps/appslgdacs/applicationiinde)(.cfm . 

Base map information shown on this FIRM was derived from multiple somces·. 
Aerial imagery was provided in digital format by the Maricopa County Department 
of Public Worl<s, Flood Control District. The imagery is dated October · 200"1'1 to; 
November 2009. Additional National Agricultural Imagery Program (NAIP.) imagery· 
was provided by the Arizona State Land Department (ALRIS) ;and is· dated 2007: 
The coordinate system used for the production of the digital FIRM is State, Plane 
Arizona Central NAD83 HARN, International Feet. 

The profile base line depicted on this map represents the hydraulic modeling 
baselines that match flood profiles in the FIS report. As a result of improved 
topograph ic data, the profile base line, in some cases, may deviate- significantly. 
from the channel centerline or appear outside the·SFHA. 

Corporate limits shown on this map are based on the best data <l,Vailabie at" th!J 
time of publication. 8ecause changes due to annexations or de-annexations may 
have occurred .after this (!lap was publ ished, map users shou ld COhtact·apprdP.rJat e 
community officials to verify current corporate limit locations. 

Pleas.e refer to the s·eparate\y printed Map Index for an overv.iew map of the 
county showing the layout ot map panels; community map· r.epoSito:ry addresses;, 
and a Listing of Communities table containing National Flood lnsuran·ce Pr6gram 
dates for each community, as well as a listing of the panels on Which each 
community is located. 

For Information on available products. associated with this FIRM, visit the F.EMA 
Map Service Center (MSC) website at http://msc.fema,gov. Available products 
may include previously issued Letters of Map Change, a Flood Insurance !Study 
Report, or digital versions of this map. Many of these produots can be ordered or 
obtained directly from the MSC website. 

If you have questions about this map, how to order products, or the National 
Flood Insurance Program in general, please call the FEMA Map· lnt<mnatiQQ' 
eXchange (FM.IX) at 1-877-FEMA MAP (1-877-336·2627) or visit the 'FEMA 
website at http://www.fema.gov/. 
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- LEGEND 
SPECIAL. FLOOD HAZARD AREAS (SFHAs) SUBJECT TO 
INUNDATION BY THE 1% ANNUAL CtfANCE FLOOD 

The 1% annual _ .chance· flood (10(}-ye"ar flood), also known as the base flood, is the flood 
that has. •a 1% .ch~nce· of beinQ. ;equaled or exceeded in any giv~n year. The Special 
Flood Hazard Area is the area· subject to flooding by the 1% annual chance .flood. mas 
Of Speci8[ Fiood Hazard fndude Zones A, AE,. AH, AO, AR, A99, v and VE. The Base 
Flood Elevation ·Jsihe. water-surface· elevation of the 1% annual chance flood. 

ZONE~ No, Base-Flood Elevations de~rmined. 

ZONE.AS 

ZQNE-AH 

ZONE AO 

ZONEAR 

ZONEA99 

ZON.E ~E· 

Base Flood Elevations determined. 

Flood depths- of 1 to· 3 feet (ustJally areas of pending); Base Flood 
EI!Wations determined, 

.Ffoo.d dep);t1s. of 1 to 3 feet (usually she.et flow on sloping terrain); 
average depths d~etermined. For Greas of alluvial fan flooding, velocities 
also. detel)11ined. 

;~e-~ial flood, ~ilzard Area formerly protected from the 1% annual . 
cOance 'fiood by (! flo¢ contrpl ~ystem that was subsequently 

-d.e~rtif~$:1 . Zot:~e ~ lndicate:s th~t the former flood control system is 
Qeing_ rest_ored to p'roVlde pi'otectkih from the 1% annual chance or 
greaptr floQd. 

Area to be. prote~9(1 from 1% aMual chance flood by a Federal 
flood ,protection sys!:em under construction; no Base Flood EleVations 
deterrriiri~d. 

(Qastal flood zone with velocity hazard (wave action}i no Base Flood 
Elevathns determiril!d. 

coastal flood zone with velodty hazard (wave action); Base Flood 
Elevations determined. 

FLOODWAY AREAS IN ZONE AE 

The floodway· is the channel of a stream plus any adjacent floodplain areas that must be 
kept ~ of encroachment so that the 1 o/o annual chance flood can be carried without 
substlntial lncrej:lses in flood h!lghts. 

ZONE X 

ZONE. X· 

t O.NE D. 

DmER FlOOD AREAS 

Areas .of 0~2% ilnn.ual chance flood; areas of 1% annual chance flopd 
with ~vera9:e de&;~ths of less than 1 foot or with draijnage areas less than 
1 ~sguar.e. mile; and i!lreas protected by levees from 1% annual ·chance 
flood , 

OTHER AREAS 

A~s· :~etecrilined to be outside the 0.2% annual ct"tance floodplain . 

AreaS ii'l which' flood ha:zards are undett!rmined, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAS are normally located wlthii'l ·or adjacent to Spedaf Flood Hazard Areas. 

l %. annual chance floodplain boundary 
0.2% annual thance floodplain boundary --- Floodway boundary 
ZOne D OOundary 

••-• ·• .• .••·,• ·• ·• • • -•·•• • .:.• C8RS and OPA boundary 

- Boundary dividing Special Flood Hazard Areas· of different 
Base Flood Elevations, flood depths or flood velocities. 

Base f lo-od Elev_ation line and value; elevation in feet* 

(El 98,7) Base Flood Elevation value where 
eleva_tion in feet* 

uniform within zone; 

"' Referenced to the: North _Anlerican ve.vcar Datum of 1_988 (NAVD 88) 

~ Cross section l[ne 

@------- - -@ 
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DX5.510" 

, • M1."5 
•C 

Transect Jirie 

Geographic coordinates referenced to the North American 
Qotum of 1983 (NAD 83) 

100(}-meter Universal Transverse Mercator grid tiOO, zone 12 

sq_qo~root grid ti.cks: Arizona State Plane coordinate 
syster:n, ce_nbal zone (FIPSZO~E 0202), Transverse 
Merp~tor· 

Ben~h mark (see explanation in Notes to users section Of 
thiS fiRM panel) 

ruvet,Mile· 

MAP .REPO.SITORIES 
RefeJ ~o . Map' Reposi tories IIst on Map Index 

EFFECTIVE DATE.QF"COUNTYWIDE 
FLOOD INSURANCE RATE MAP 

APril r~. 19s,s 
EFFECTIVE OATE(S)' OF REVISION(Sl TO THIS. PANEL 

S~ptemb!?'r ~ . ·1 ~ 91 ,July 19, 2001 Sept!'lmber 30, 2005 
OCjo~i' 16, 201..3' -t0-9~angG-tliiS~tloo~ elevattons, to acid roadS. and rOad names, to add special 
floqd )lazf\rd areas, to Jncorporate,prevEousfy issued l~tters pf map revision, 10 Change 
llqodw~y,, 19 advanc9 f!Uffix, to agq base 11ood·eteva!ion; to add lloodway, and to update 
,(;9rp.Of8t? ' II (TIJ!~;.· - · 

For cointr~un_ity .. mag_ rE!vi$jQr\ ~Jstory p_rior to countywide mapping, refer to the COmmunity 
M_aj) .H\st9ry l?b l~ ·l~~d i.!:\ the. FloOd Insurance Sb.Jdy report for this jurisdiction. 

TO. Cletetniln~ . if· flood ihsurance is avai.~ble in this . communrty, contact your insurance 
agent pr .~11 the Nat[onal FlOOd InSOran~ Progtam at 1- 800-638-6620· • 
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NOTES TO USERS 
This map is for use in administering the Nation 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 consulted for 
possible updated or additional flood hazard information. 

To obtain more detailed information in areas where Base Flood Elevations 
(BFEs) and/or floodways have been determ ined, users are encouraged to consult 
the Flood Profiles and Floodway Data and/or Summary of Stillwater Elevations 
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. These BFEs 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 report should be 
utilized in conjunction with the FIRM for purposes of construction and/or floodplain 
management. 

Coastal Base Flood Elevations shown on this map apply only landward of 0.0' 
North American Vertical Datum of t 988 (NAVD 88). 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 jurisdiction. Elevations 
shown in the Summary of Stillwater Elevations table should be used for 
construction and/or floodplain management purposes when they are higher than 
the elevations shown on this FIRM. 

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 National Flood Insurance Program. Floodway 
widths and other pertinent floodway data are provided in the Flood Insurance Study 
report for this jurisdiction. 

Certain areas not in Special Flood Hazard Areas may be protected by flood 
control structures. Refer to Section 2.4 "Flood Protection Measures" of the Flood 
Insurance Study report for information on flood control structures for this 
jurisdiction . 

The projection used in the preparation of this map was Arizona State Plane 
Central zone (FIPSZONE 0202). The horizontal datum was NAD 83 HARN, 
GRS1980 spheroid. Differences in datum, spheroid, projection or State Plane 
zones used m the production of FIRMs for adjacent jurisdictions may result in slight 
positional differences in map features across jurisdiction boundaries. These 
differences do not affect the accuracy of this FIRM. 

Flood elevations on this map are referenced to the North American Vertical Datum 
of 1988 (NAVD 88). These flood elevations must be compared to structure and 
ground elevations referenced to the same vertical datum. Map users wishing to 
obtain flood elevations referenced to the National Geodetic Vertical Datum of 1929 
(NGVD 29) may use the following Maricopa County website application: 
http://www.fcd.maricopa.gov/Maps/gismaps/apps/gdacs/application/index.cfm 

This web tool allows users to obtain point-specific datum conversion values by 
zooming in and hovering over a VERTCON checkbox on the layers menu on the 
left side of the screen. The VERTCON grid referenced in this web application was 
also used to convert existing flood elevations from NGVD 29 to NAVD 88. 

To obtain current elevation, description , and/or location informat ion for National 
Geodetic Survey bench marks shown on this map, please contact the Information 
Services Branch of the National Geodetic Survey at (301) 713-3242, or visit its 
website at http://www.ngs.noaa.gov. To obtain information about Geodetic 
Densification and Cadastral Survey bench marks produced by the Maricopa 
County Department of Transportation, please visit the Flood Control District of 
Maricopa County website at: 
http://www.fcd.maricopa.gov/Maps/gismaps/apps/gdacs/application/index.cfm. 

Base map information shown on this FIRM was derived from multiple sources. 
Aerial imagery was provided in digital format by the Maricopa County Department 
of Public Works, Flood Control District. The imagery is dated October 2009 to 
November 2009. Additional National Agricultural Imagery Program (NAIP) imagery 
was provided by the Arizona State Land Department (ALRIS) and is dated 2007. 
The coordinate system used for the production of the digital FIRM is State Plane 
Arizona Central NAD83 HARN, International Feet. 

The profile base line depicted on this map represents the hydraulic modeling 
baselines that match flood profiles in the FIS report. As a result of improved 
topographic data, the profile base line, in some cases, may deviate significantly 
from the channel centerline or appear outside the SFHA. 

Corporate limits shown on this map are based on the best data available at the 
time of publication. Because changes due to annexations or de-annexations may 
have occurred after this map was published, map users should contact appropriate 
community officials to verify current corporate limit locations. 

Please refer to the separately printed Map Index for an overview map of the 
county showing the layout of map panels; community map repository addresses; 
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 
community is located. 

For Information on available products associated with this FIRM, visit the FEMA 
Map Service Center (MSC) website at http://msc.fema.gov. Available products 
may include previously issued Letters of Map Change, a Flood Insurance Study 
Report, or digital versions of this map. Many of these products can be ordered or 
obtained directly from the MSC website. 

If you have questions about this map, how to order products, or the National 
Flood Insurance Program in general, please call the FEMA Map Information 
eXchange (FMIX) at 1-877-FEMA MAP (1-877-336-2627) or visit the FEMA 
website at http://www.fema.gov/. 
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- LEGEND 
SPECIAL FLOOD HAZARD AREAS (SFHAs} SUBJECT TO 
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD 

The 1% annual chance flood (10().-year flood), also known as the base flood, is the flood 
that has a 1% dlance of being equaled or exceeded in any given year. The Special 
Flood Hazar:d Area is the area subject to flooding by the 1% annual chance ftood. Areas 
of Special Flood Hazard include Zones A, AE, AH, AO, AR, A99, V and VE. The Base 
Flood Elevation is the water-surface elevation of the 1% annual chance flood. 

ZONE A 

ZONEAE 

ZONEAH 

ZONEAO 

ZONEAA 

ZONEA99 

ZONEV 

ZONEVE 

No Base Flood Elevations determined. 

Base Rood Elevations determined. 

Flood depths of 1 to 3 feet (usually areas of pending); Base Flood 
Elevations deterrnined. 

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. 

Special Flood Hazard Area formerly protected from the 1% annual 
chance flood by a flood rontrol system that was subsequently 
decertified. ZOne AR indicates that the fanner flood control system is 
being restored to provide protection from the 1% annual chance or 
greater flood. 

Area to be protected from 1% annual chance flood by a Federal 
flood protection system under construction; no Base Flood Elevations 
determined. 

Coastal flood zone with velocity hazard (wave action); no Base Rood 
Elevations determined. 

coastal flood zone with velocity hazard (wave action); Base Flood 
Bevations determined. 

FLOODWAY AREAS IN ZONE AE 

The floodway is the channel of a stream plus any adjacent floodplain areas that must be 
kept free of encroachment so that the 1% annual chance flood can be carried without 
substantial increases in flood heights. 

~ = 
ZONE X 

ZONE X 

ZONED 

OTHER FLOOD AREAS 

Areas of 0.2% annual chance flood; areas of 1% annual dtance flood 
with average depths of less ttlan 1 foot or with drainage areas less than 
1 square mile; and' areas protected by levees from 1% annual chance 
flood. 

OTHER AREAS 

Areas determined' to be outside the 0.2% annual chance floodplain. 

Areas in which flood hazards are undetermined, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs} 

CBRS areas and OPAs are normally located within or adjacent to Special Aood Hazard Areas. 

1% annual chance floodplain boundary 

••••••••••••••••• 

~513 -~--

0.2% ann·ual chance floodplain boundary 

Floodway boundary 
Zone D boundary 

CBRS and OPA boundary 

Boundary dividing Special Flood Hazard Areas of different 
Base Flood Elevations, flood depths or flood velocities. 

Base Flood Elevation line and value; elevation in feet* 

(EL 987) Base Flood Elevation value where uniform within zone; 
elevation in feet* 

*Referenced to the North American Vertical Datum of 1988 (NAVD 88) 
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Cross section line 

Transect line 

Geographic coordinates referenced to ttle North American 
Datum of 1983 (NAD 83) 

1000-meter Universal Transverse Mercator grid ticks, zone 12 

SDOO-foot grid ticks: Arizona state Plane coordinate 
system, central zone (FIPSZONE 0202), Transverse 
Mercator 

Bench mark (see explanation in Notes to Users section of 
this FIRM panel) 

River Mile 

MAP REPOSITORIES 
Refer to Map Reposi tories Jist on Map Index 

EFFECTIVE DATE OF COUNTYWIDE 
FLOOD INSURANCE RATE MAP 

Apr/115, 1988 
EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL 

September 4, 1991 July 19, 2001 September 30, 2005 
October 16, 2013 - to change base flood elevations, to advance suflix, to incorporate 
previously issued letters of map revision, to update corporate limits, to add special flood 
hazard areas, to add base flood elevation, to add lloodway, to add rOads and road names, and 
to change floodway. 

For community map revision history prior to countywide mapping, refer to the COmmunity 
Map History table located in the Rood Insurance Study report for this jurisdiction. 

To determine if flood insurance is available in this community, contact your insurance 
agent or call the National Flood Insurance Program at 1-BOD-638-6620 . 
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I.D. Area (sq. mi.) 

100-Year 6-Hour ! 100-Year 24-Hour 

Peak Discharge (cfs) Peak Discharge (cfs) 

LSOl 1.23 

LS02 
-- ----"-
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lS07 
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LS12 , 

1.01 

0.39 
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1.33 

0.84 

0.39 

0.5 _____ I_ 

0.76 ' 

0.26 
--~-- - -- -----t -- -
0.13 
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-------------~- -~--------- '--
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[_ --

_ 1o26 __ I _ 9s2 
929 
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1050 852 ------------------- -
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----------
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1 1827 
I- - --- -- -~ ----------

CLS04, 3.71 

_CLSD_5_I ___ 5.04 _ 
CLS06 I 5.88 

CL$07 

CLS08 

CLS09 

6.27 

6.77 

8.76 

2819 

3162 
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3211 

3943 

CLS10 7.16 3295 
CLS 12 _ _ 0.~9~~ -- --r -- -- 595 

CLS22 8 3671 
---~~--~~'-- -~------ --

CLS22A 0.84 999 
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HEC-1 Contribut~~: Iii ' 100-YearG-Hour I 100-Year 24-Hour 

1.0. i Area (sq. mi.) 1 Peak Discharge {cfs) : Peak Discharge (cfs) 

MW01 1.3 1323 _ _i 1309 

MW02 1 
~-~~~ ------ ___ , -- -

MW03. 0.92 
-----~- ~~ ~ - -"- ------- -

MW04. 0.59 
--~-----~ L~-

MW05 i 0.49 
MW06: 0.93 

MW07' 0.93 

MW08 0.59 

MW21, 
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2.3 
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I 
1--
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. i 
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- --- --
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HEC-1 Contributrg 111 i 100-YearG-Hour I 100-Year24-Hour 

I.D. Area (sq. mi.) j Peak Discharge (cfs) , Peak Discharge (cfs) 

01 1.29 l 1257 I 1212 
' 

02 0.93 I 1014 914 
' 

03 0.72 1215 I 1038 

C02 2.22 ' 1956 I 2118 
' 

C03 2.94 2284 
I 

2412 I 

Washes M, L, K, J and I 

HEC-1 ! Contributrg 111 ' 100-Year 6-Hour I 100-Year 24-Hour 

I.D. I Area (sq. mi.) ! Peak Discharge (cfs) I Peak Discharge (cfs) 

MOl ! 0.32 , 679 545 
-------r-·~-- ~--- --~--~-----~---------··-- t ---

LOl 0.8 __ . : _ 1072 __ .. _i ___ _j)31 

K01 0. 69 I 1152 1oo2_ _ _ 

K02 L 0. 78 -+- _ _m_9 _ _ 1013 
K03 _ .. _Q.34 __ J__ _ _()_1_4_ __ __ 498 

_KfJi_j ___ __1_:_2l__ __ ~ ____ 1461 ________ 1344~--~ 
JOl I 0.41 ' 721 581 
--- - . :- -;-

.. _I_D_l_j -----~1--------~---~ _ _!2_1_!_ __ ~------~-l_:l,13_ -- .... 
102 1.03 1313 1196 

103 0.28 
CK02 ' 1.81 

615 

2174 

492 

2291 
t----

CK03 1.03 1432 1327 

ci<_o4"f -~-_-_:]:(1~~-=-~----=---=]sm __ ---~-~:-~:~~--~_2988 ~---
clo2 • 2.03 · 2045 · 2096 

CI03 2.31 2097 2139 

Washes H, G, HT07, F and Hassayampa East Tributaries 

HEC-1 Contributrg Iii 100-Year 6-Hour I 100-Year 24-Hour 

I.D. Area (sq. mi.) Peak Discharge (cfs) I Peak Discharge (cfs) 

H01 L 1.76 i 1480 i 1375 

G01 ; 0.41 _j_~ ___ _?_?()_ ____ ~+-~----~~_493~----=~~ 
_H'fOZ_! 0.89 ___ -~ ___ 1()63_ __ __ 944 __ _ 

~""~~"''"""""'"'<'~·, _ FOl _ _D~26 _ _ I 577 460 
HTOl 0.14 _ 449 -+ 359 

HT02 I 0.27 I 549 ; - . . _44:()_ -- . 
HT03 , 0.15 : 452 360 -- - . --" ----------------- ___ , ____ - -- -- -------- ------ -1----- ----~-------------- -
HT04 ! 0.23 503 I 404 

HT06 0.16 361 __ _c_ ________ 289 -~ 

HT08 0.08 

HT310 0.16 

HT319 0.21 

233 I 
I - - _..§9 ___ ~ '--

532 I 

185 

364 

421 

HEC-1 , 

I.D. 

Mockingbird Wash 

Contributrg Iii : 100-Year 6-Hour , 100-Year 24-Hour 

Area (sq. mi.) 
1 

Peak Discharge (cfs) ! Peak Discharge (cfs) 

MB01 . 1.67 i 1766 1899 
-~~---- -! ------ ---- -----r- ---------- -------------

MB02! 0.49 793 632 
I -~----- - ---

MB03 1.11 1359 I 1297 - --- --- -- -- -- -- ----- --- - --- ~-· --------~-~ -- -- ------ -- -

~:~i I ~:!: _ , _ _ :::9 l----- ~~~ 
MB06 . ___ OcZ~ ____ __j_ _ ___ 836 -~-j _____ 712_ ____ ~ 

MB07 0.1 ! 295 I 233 
-MB21 -- - o.51 • 749- T 604 

- --------- i-- -------------- - --- --+-------- --- - - --
_ _MB23_~- 0.41 I 849 i 676 

MB23 0.34 I 604 482 . .. - ---- -------------- t·· --------~~------------ . -------
CMB02 2.15 • 2035 , 2233 

CMB03 
' CMB041 

CMB05 

.. -. ---- . ----l -- --- --
3.26 2841 

I 
3.51 

4.36 

2824 

3393 
-I 

I -

3477 

3585 

4402 
CMB06 5.14 : 3586 4735 

'-~ -------- -----r --- --~---~ ---------·-- ----- ------ -- .. -
CMB07 i 6.5 ' 4286 5482 

----- ----~-~------- --- .. 

0.92 ' 1052 . 
- - - --- I 

CMB22 935 

CMB23; 1.26 1 1492 1412 

Ox Wash 

HEC-1 Contributrg Ill 1 100-Year 6-Hour 100-Year 24-Hour 

I.D. : Area (sq. mi.) ' Peak Discharge (cfs) , Peak Discharge (cfs) 

OXl 1.64 1618 1583 
--- -- ------------ ------- --~-

OX2 1. 62 1691 : 1649 -ox2i-·~- - i ---r--- -1487- . -- . l361- .. 

-ox22[ ---o.-46 ··-- J - - 904-- ____ _ _ j_2s___ _ -
0)(_3 ' 0.7 ----~ ___ _]tl7 __ ~-~-~_?33 ________ . 

OX4 L 1.82. _ _i - _1925. --~~---190~----
oxs ; 1.03 1767 i 1677 --ox6- :- ---o.12 --- - -~- 360~ T-- --290 -

~ - - --------r-------- --------

OX7 ' 0.08 273 I 218 ··--j------ -
C()_)(_1 1 _3.97_ ~ ______ ~229 _ _ _ ! __ _ _ }319 . . . 

c~x~~ ~:!: --+---{~6~ -- ; --- -i~ii --
-~----~-- --·-------~--· ------ ---------------------

COX22 8.39 i 5210 5742 
-~-------------------- ---1------------- ---------------- ---------

""'~: COX4 c~-- 5. 79 ~- __ 43_:1_8_~-- • 4§24_ -~ _ 
_coxs__, _____ 6,_1ll_ ___ ·j~-----lfLI4_L __ 1, ______ 4722_ _____ _ 

COX6 . 6.93 4432 4726 
---~-- ----·----~~---- --- --~---~-- -----~ ·-~-~-- --~-- - . ·-~ . . 

COX7 8.47 I 5213 ! 5734 
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Notes: 

Storm Drain 

Cross Sections for Routing 
Reach 'n' Values 

Elevation in Feet 
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_ __,Feet 

1 inch = 1,000 feet 

1) See Phase 3 Field Reconnaissance Reports for 
cross section, photographs and Mannings 'n' 
value calculations. 

2) Velocities were calculated for initial nstp 
calculations using flows from the controlling storm 
for each watershed. See Appendix D for 
calculations. 
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Notes: 
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TC Flow Path 
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Routing Reach 

Routing Reach HEC1 ID 
Reach 1 OOyr Velocity & Slope 

Storm Drain 

Cross Sections for Routing 
Reach 'n' Values 

~ 
Elevation in Feet 

0 1,000 2,000 
•c:=:~•.:==::J Feet 

1 inch = 1 , 000 feet 

1) See Phase 3 Field Reconnaissance Reports for 
cross section, photographs and Mannings 'n' 
value calculations. 

2) Velocities were calculated for initial nstp 
calculations using flows from the controlling !'>ro1rrr1• 

for each watershed See Appendix D for 
calculations. 
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Notes: 
1) See Phase 3 Field Reconnaissance Reports for 

cross section, photographs and Mannings 'n' 
value calculations. 

2) Velocities were calculated for initial nstp 
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for each watershed_ See Appendix D for 
calculations_ 
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TC Flow Path 
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Routing Reach 
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Reach 1 OOyr Velocity & Slope 

Storm Drain 

Cross Sections for Routing 
Reach 'n' Values 

Elevation in Feet 

0 1,000 2,000 
~__,Feet 

1 inch= 1,000 feet 

1) See Phase 3 Field Reconnaissance Reports for 
cross section, photographs and Mannings 'n' 
value calculations. 

2) Velocities were calculated for initial nstp 
calculations using flows from the controlling storm 
for each watershed. See Appendix 0 for 
calculations. 

Reference: 
Wickenburg Topographic Mapping, dated 
1211612004, & 0112912013, provided by FCDMC 
in 2010 & 2013 res ectivel. 
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1) See Phase 3 Field Reconnaissance Reports for 
cross section, photographs and Mannings 'n' 
value calculations. 

2) Velocities were calculated for initial nstp 
calculations using flows from the controlling storm 
for each watershed. See Appendix 0 for 
calculations. 
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1) See Phase 3 Field Reconnaissance Reports for 
cross section, photographs and Mannings 'n' 
value calculations. 

2) Velocities were calculated for initial nstp 
calculations using flows from the controlling storm 
for each watershed. See Appendix D for 
calculations. 
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TC Flow Path 
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Routing Reach HEC1 ID 
Reach 100yr Velocity & Slope 

Storm Drain 

Cross Sections for Routing 
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Elevation in Feet 
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.____,1 Feet 

1 inch = 1 ,000 feet 

1) See Phase 3 Field Reconnaissance Reports for 
cross section, photographs and Mannings 'n' 
value calculations. 

2) Velocities were calculated for initial nstp 
calculations using flows from the controlling storm 
for each watershed. See Appendix D for 
calculations. 

Reference: 
Wickenburg Topographic Mapping, dated 
1211612004, & 0112912013, provided by FCDMC 
in 2010 & 2013 respectively. 
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1) See Phase 3 Field Reconnaissance Reports for 
cross section, photographs and Mannings 'n' 
value calculations. 

2) Velocities were calculated for initial nstp 
calculations using flows from the controlling storm 
for each watershed. See Appendix D for 
calculations. 
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EXPIRES 3131/2015 

LEGEND 

0 Watershed Boundary 

I SN31 Sub-basin ID 

~------ ... I . 
i_ _____ J City Boundary 

~"''~'"- TC Flow Path 

·-~+-·-·-++ Railroad 

------ Township and Range 

Streets 

Routing Reach 

RC7C8 
V- 9 16 fps 
S; 0.014 ftlft 

Routing Reach HEC1 ID 
Reach 100yr Velocity & Slope 

XS-2[ 

Notes: 

Storm Drain 

Cross Sections for Routing 
Reach 'n' Values 

Elevation in Feet 

0 2,000 
=::JFeet 

1 inch = 1,000 feet 

1) See Phase 3 Field Reconnaissance Reports for 
cross section, photographs and Mannings 'n' 
value calculations. 

2) Velocities were calculated for initial nstp 
calculations using flows from the controlling storm 
for each watershed. See Appendix D for 
calculations. 

Reference: 
Wickenburg Topographic Mapping, dated 
1211612004, provided by FCDMC in 2010 
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MATCH SHEET 3-02 

LEGEND 
0 watershed Boundary 

FE1 Sub-basin ID 

•••••••• Flow Line 
- - Streets 

--++-- Railroad 
- - Township and Range 
[ill Section Line and I D 

Anthony-Arizo 
complex, 
low precipitation 

Arizo cobbly sandy 
loam 

•~--..~·Cave-Continental 
11-- --L:C;;;ID:.Gravelly Sandy 

Loams, 2-30% Slopes 
1~-"T::~Ce ll ar Chiricahua 
• ---"'=Complex 
•~--..::-::Cella r Very Rocky 
.., _ _.__ t:iandy Loam 
• --.....,.,.., Ce llar-Rock outcrop 
.., _ _.__, complex, low precipita-

tion, 10 to 70% slopes 

1---r::--::.'Continental Gravelly 
•~-__,_c_s_C""andy Loam, 2 to 

15% Slopes 
•~--.-.., Continentai-Ohaco 
• ---..;;"-' complex 
l ---r::-, Dixa leta-Rock outcrop 

,.... complex, 25 to 65 
w •~~ ........... percent slopes 

M Dixaleta-Rock outcrop 

Eba-Pinaleno complex, 
low precipitation, 
20 to 40 % slopes 
Gran-Wickenburg­
Rock outcrop complex, 
low precipitation, 10 to 
65 % slopes 
Gran-Wickenburg 
complex . low precipi­
tation, 1 to 1 0 % slopes 
Gunsigh t-Rill ito com­
plex, 1 to 25 % slopes 
Latene-Mohave 
Complex 
Lehmans Gravelly 
Clay Lo am 
Lehmans-Rock 
outcrop complex, 
low precipitation , 
8 to 65 % slopes 
Mohav e loam 
Mohav e loam, 
calcareous solum 
Nickel-Cave complex, 
low pre cipitation , 
8 to 30 % slopes 
Rock outcrop-

.--.....,~Lehmans complex, 
'--.&.1:.:0:.::.~5 low precipitation, 

15 to 65 % slopes 
Continental clay loam, 
0 to 3 % slopes 

t- Complex, low precipita- .___,~_,: 

w lion, 25 to 65% slopes 
W Eba very gravelly 
::t: loam, 1 to 8 percent 
(/) slopes 
::t: Eba very gravelly 
0 loam, 8 to 20% slopes 
!:;( Eba-Continentai-Cave 
:!!: 38 association, low precip-

itation, 3 to 20 percent 
•~--....., Eba-Nickei-Cave 
11---~.:3.;;.,9 association , 3 to 

25 % slopes 
•--~~ Eba-Pinaleno complex, 
• --_...4_.2 low precipitation, 3 to 

20 % slopes 

Lehmans Extremely 
Rocky Clay 

Sandy & Gravelly 
Alluvial Land 

Mohall loam 

NOTE: Yavapai County has a different soil classification 
than Maricopa County, hence the difference in labeling . 

INDEX MAP 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

rff!. Hoskin· Ryan Consultants. Inc. 
CfU/Iff l~ri/H"'"' Sii/11~/rHIS 

F 

3-F1 

3-F2 

e Dewberry· CVL 
c:o• a v•• too 

WICKENBURG 
AREA DRAINAGE MASTER STUDY I PLAN 

F.C.D . Contract No. 2009-C030 

SOILS MAP 
EXHIBIT 3-01 



• 

• 

• 
MATCH SHEET 3-03 

LEGEND Eba-Pinaleno complex 
low precipitation, 0 Watershed Boundary 20 to 40 % slopes 

FE1 Sub-basin ID Gran-Wickenburg-
•••••••• Flow Line Rock outcrop complex 

low precipitation, 10 to 
-- Streets 65 % slopes 

·-++-· Railroad Gran-Wickenburg 
- - Township and Range complex , low precipi-
ffi] Section Line and 10 tation, 1 to 10 % slope 

Gunsig ht-Rill ito com-
Anthony-Arizo plex, 1 to 25 % slopes 
complex , Latene-Mohave 
low precipitation Complex 
Ariza cobbly sandy Lehmans Gravelly 
loam Clay Loam 

• ro--.----.Cave-Continental Lehmans-Rock 
• .__...o.::;Cic::.D,._ ravelly Sandy outcrop complex, 

Loams, 2-30% Slopes low precipitation, 
l r---rc::-

0
-:::
0
-t: ellar Chiricahua 8 to 65 % slopes 

•'"-~~omplex Mohave loam 

l r---=c n-=FcCellar Very Rocky Mohav e loam, 
andy Loam calcareous sol um 

•r--r~ Cellar-Rock outcrop Nickel-Cave complex , 
~~--'-'-16::.J complex , low precipita- low precipi tation, 

lion, 10 to 70 % slopes 8 to 30 % slopes 

• ,.-...... --1Continental Gravelly Rock outcrop-
. ... _ ... c_s_c_andy Loam, 2 to .---.---. Lehmans complex, 

15% Slopes L--t1~0::.~5 low precipitation, 
• r--...-, Continentai-Ohaco 15 to 65 % slopes 
•'"--..;;;.;;.~ complex Continental clay loam, 

Dixaleta-Rock outcrop 0 to 3 % slopes 

complex, 25 to 65 ,....-.---,Anthony Gravelly 
N percent slopes ~o,__t..Ap:!:::B~sandy Loam 
W • .---r-, Dixaleta-Rock outcrop c 11 v R k 

' Complex, low precipita- CnF e a r ery oc Y M -~-c.;.;'-'Sandy Loam Rock 
1- lion, 25 to 65% slopes ~--~ 
W Eba very gravelly 
W loam, 1 to 8 percent 
J: slopes 
U) Eba very gravelly 
J: loam, 8 to 20 % slopes 
0 Eba-Continentai-Cave 
!;( association , low precip-
:!: italian, 3 to 20 percent 

Eba-Nickei-Cave 
• '---'"'-"-' association , 3 to 

25 % slopes 
Eba-Pinaleno complex, 

•---~ low precipitation, 3 to 
20 % slopes 

Lehmans Extremely 
Rocky Clay 

Sandy & Gravelly 
Alluvial Land 

NOTE: Yavapai County has a different soil classification 
than Maricopa County, hence the difference in labeling. 
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MATCH SHEET 3-02 
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MATCH SHEET 3-04 

LEGEND 

NOTE: Yavapai County has a different soil classification 
than Maricopa County, hence the difference in labeling . 
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LEGEND 

NOTE: Yavapai County has a different soil classification 
than Maricopa County, hence the difference in labeling. 
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MATCH SHEET 3-E2 

LEGEND Eba-Pinaleno complex 
low precipitation, 0 Watershed Boundary 20 to 40 % slopes 

FE1 Sub-basin 10 Gran-Wickenburg-
Rock outcrop complex, 

•••••• •• Flow Line low precipitation, 10 to 
-- Streets 65% slopes 

·--++-· Railroad Gran-Wickenburg 
- - Township and Range complex , low precipi-
'13' Section Line and 10 tation ,1 to 10 % slopes 
~ Gunsight-Rill~o com-

Anthony-Arizo plex, 1 to 25 % slopes 
complex, Latene- Mohave 

low precipitation f~K~W~~~ Gravelly 
Arizo cobbly sandy 
loam Clay Loam 

r;:;;:;J~ave-Continental Lehmans-Rock 
~ravelly Sandy outcrop complex, 

Loams, 2-30% Slopes low precipitation , 
•--~~r.ellar Chiricahua 8 to 65 % slopes 
1~-.c:=tomplex Mohave loam 
•--~-r.ellarVery Rocky Mohave loam, 
• ---"''--Randy Loam calcareous solum 
• ---.--, Cellar-Rock outcrop Nickel-Cave complex , 
•---1~6 complex, low precipita- low precipitation, 

lion , 1 0 to 70 % slopes 8 to 30 % slopes 
•~-~--'Continental Gravelly Rock outcrop-
• __ __~;C~s:::C:pandy Loam, 2 to .--..-..., Lehmans complex , 

15% Slopes L--J..1:.:::0:=J5 low precipitation, 
•~--......., Continental-Chaco 15 to 65 % slopes •---.o::.:.J complex Continental clay loam, 

Dixaleta-Rock outcrop 0 to 3 % slopes 

complex, 25 to 65 .---~Anthony Gravelly 
percent slopes .__~:.Ap=B Sandy Loam 

•~-~~ Dixaleta-Rock outcrop ellar Very Gravelly 
• --- - Complex, low precip~a- CmD andy Loam 

lion , 25 to 65% slopes Cellar Very Rocky 
• ---......., Eba very gravelly CnF Sandy Loam Rock 
•~-....__. loam, 1 to 8 percent Gran-Wickenburg-
• ---.--, slopes Rock outcrop 

Eba very gravelly complex, 1 to 7 % 
•---~ loam, 8 to 20 % slopes slopes 

Eba-Continentai-Cave Lehmans-Rock 
• ---<:;;;J association , low precip- outcrop complex, 

itation, 3 to 20 percent 8 to 65 % slopes 
Eba-Nickei-Cave Lonti Gravelly Sandy 
association , 3 to LkD Loam 
25 % slopes Moano Very Rocky 
Eba-Pinaleno complex, MkF Loam 
low precipitation, 3 to 
20 % slopes 

NOTE: Yavapai County has a different soil classification 
than Maricopa County, hence the difference in labeling. 
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LEGEND Eba-Pinaleno complex 
low precipitation , 0 Watershed Boundary 20 to 40 % slopes 

FE1 Sub-basin ID Gran-Wickenburg-
····.· ~ Flow Line Rock outcrop complex, 

low precipitation, 10 to 
-- Streets 65 % slopes 

·--++--· Railroad Gran-Wickenburg 
- - Township and Range complex , low precipi-
[JTI Section Line and 10 tation ,1 to 10 % slopes 

Gunsight-Rillito com-
Anthony-Arizo plex, 1 to 25 % slopes 

7 complex, Latene-Mohave 
low precipitation Comple x 
Arizo cobbly sandy Lehmans Gravelly 
loam Clay Loam 

•~-~~C,ave-Continental Lehmans-Rock 
___ .._C,;_I_,JD,:-ravelly Sandy outcrop complex, 

Learns, 2-30% Slopes low precipitation, 
1---r.c=-o-=-oC•ellar Chiricahua 8 to 65 % slopes 
1--.&::..:-={;,omplex ~ Mohave loam 
• ---.c.,-n--FC.ellar Very Rocky Mohave loam, 
•~---'"'--€;andy Loam calcareous sol urn 
•~-~ Cellar-Rock outcrop Nickel-Cave complex , 
•--""'1""'6 complex, low precipita- low precipitation, 

lion, 10 to 70 % slopes 8 to 30 % slopes 

• --...,..-,+-ontinental Gravelly Rock o utcrop-
___ _.c.;,s;..:;C..., andy Loam, 2 to ,......--..:-:-:-. Lehmans complex, 

15% Slopes .____..1:..:0::.~5 low precipitation, 
• ----- Continental-Chaco 15 to 65 % slopes 
• ----t:.:J complex Continental clay loam, 
•--~~ Dixaleta-Rock outcrop 24 o to 3 % slopes 

C"'l complex, 25 to 65 
u.. •---"'"' percent slopes .---..---.Anthony Gravelly 

1 _ _,"'Ap"'B'-' sandy Loam 
C'? Dixaleta-Rock outcrop ellar Very Gravelly 
t- Complex, low precip~a- CmD andy Loam 
W lion, 25 to 65% slopes Cellar Very Rocky 
W Eba very gravelly CnF Sandy Loam Rock 

~ ~~~~~51 to 8 percent Gran-Wickenburg-

::I: Eba very gravelly Rock outcrop 
0 loam, 8 to 20 % slopes complex, 1 to 7 % 
t- slopes ct Eba-Continentai-Cave Lehmans-Rock 
:!!: association, low precip- outcrop complex, 

itation , 3 to 20 percent 8 to 65 % slopes 
Eba-Nickei-Cave Lk Lonti Gravelly Sandy 

• --..c39'-' association, 3 to 0 Loam 
25 % slopes Moano Very Rocky 

•--~- Eba-Pinaleno complex, MkF Loam 
• ---'-"42'-' low precipitation, 3 to 

20 % slopes 
NOTE: Yavapai County has a different soil classification 
than Maricopa County, hence the difference in labeling. 
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MATCH SHEET 3-E2 
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MATCH SHEET 3-E4 

63 
0 16,0082,000 64,000 

~~-iiiil~~~~ Feet 
1 in = 62,500 ft 

LEGEND 
0 Watershed Boundary 

FE1 Sub-basin ID 

•••••••• Flow Line 
-- Streets 

·-++-· Railroad 

- - Township and Range 
DIJ Section Line and ID 

Anthony-Arizo 
7 complex , 

low precipitation 

Ariza cobbly sandy 
loam 

Gran-Wickenburg 
complex , low precipi­
tation, 1 to 1 0 % slopes 
Lehmans Gravelly 
Clay Loam 

Lehmans-Rock 
outcrop complex, 
low precipitation, 
8 to 65 % ~lopes 
Nickel-Cave complex , 
low precipitation, 
8 to 30 % slopes 
Rock outcrop­

...--..~Lehmans complex , 
•,-~~·Cave-Continental 105 low precipitation, 
• --...&C"-1"-'D,_ravelly Sandy 15 to 65 % slopes 

Loams, 2-30% Slopes Brios-Carrizo complex 
•~-....,c=-o-=-oCellar Chiricahua 10 1 to 5 percent slopes 

omplex Carefree-Beardsley 
•--~-.-C-nF_, ellar Very Rocky CID complex 
~andy Loam Cellar-Rock outcrop 

•--~~ Cellar-Rock outcrop complex, 10 to 70 % 
•----~ complex , low precipita- slopes 

tion , 10 to 70 % slopes Ebon-Contine 
•--~~ontinental Gravelly complex, 1 to 8 % 
. ... _ .... c.;;.;sc..:.C..-andy Loam, 2 to Eben very gravelly 

15% Slopes loam, 8 to 20 % slope 
•~---...~ Continental-Chaco 
• 1.-..c:::J complex Ebon-Gunsight-

Dixaleta-Rock outcrop Cipriano association, 
•~-...--. complex , 25 to 65 3 to 25 % slopes 

percent slopes ~~~~-:6n.~~:~;e~plex 
•~-..--. Oixaleta-Rock outcrop Ebon-Pinamt complex 
•--,_3~2 Complex, low precipita- 3 to 20 % slopes 

tion , 25 to 65% slopes Gran-Wickenburg-
•~-~ Eba very gravelly Rock outcrop comple 
•--"~ loam, 1 to 8 percent 1 to 7 % slopes 

slopes Greyeagle-Suncity 
•m-~~ Eba-Nickei-Cave Variant complex, 
• 1.---c:::J association , 3 to 1 to 7 % slopes 

25 % slopes Gunsight-Cipriano 
Eba-Pinaleno complex , complex, 1 to 7 % 
low precipitation , 3 to slopes 
20 % slopes Lehmans-Rock 
Eba-Pinaleno complex , outcrop complex, 

~ low precipitation, 8 to 65 % slopes 
20 to 40 % slopes Luke-Cipriano associa 

•~---....-. Gran-Wickenburg- tion, 1 to 15 % slopes 
• 1.--"'-'-' Rock outcrop complex, Pinamt-Tremant 

low precipitation, 10 to complex, 1 to 10 % 
65 % slopes slopes 

NOTE: Yavapai County has a different soil classification 
than Marice a Count , hence the difference in label in 
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LEGEND 
0 Watershed Boundary 

FE 1 Sub-basin I D 

•••••••• Flow Line 
-- Streets 

·-++-· Railroad 

- - Township and Range 
[JIJ Section Line and I D 

Anthony-Arizo 
complex , 
low precipitation 

Ariza cobbly sandy 
loam 

. , __ ~cave-Continental 

•4-_,_C::.;I "'D'~ ravelly Sandy 
Loams, 2-30% Slopes 

. , _ _,c,-o""o-cella r Chi rica hua 
• --.-.L;.....:.-{;o mplex 

lcnF e ellar Very Rocky 
• --_a.·= -6Sandy Loam 
•--~~ Cellar-Rock outcrop 
•~--"1~6 complex, low precipita-

tion , 10 to 70 % slopes 

• --- ---'Continental Gravelly 
• ---"Co.:s..::C..-andy Loam , 2 to 

15% Slopes 
•---~ Continental-Chaco 
• ---...:::"-' complex 
• --- - Dixaleta-Rock outcrop 
• ---"'"-' complex, 25 to 65 

percent slopes 

Gran-Wickenburg 
complex , low precipi­
tation , 1 to 10 % slopes 
Lehmans Gravelly 
Clay Loam 

Lehmans-Rock 
outcrop complex, 
low precipitation, 
8 to 65 % slopes 
Nickel-Cave complex, 
low precipitation, 
8 to 30 % slopes 
Rock outcrop-

...--..-~ Lehmans complex, 
__ .._1..:.05::..~ 1ow precipitation, 

15 to 65 % slopes 
r ~ Brios-Carrizo complex 
L__1.!:::1 1 to 5 percent slopes 
.--=-. Carefree-Beardsley 
__ .._C"-I~D complex 

Cellar-Rock outcrop 
complex, 1 0 to 70 % 
slopes 

•--~- Dixaleta-Rock outcrop 
___ _,_3~2 Complex, low precipita-

tion , 25 to 65% slopes 
. , _ _ ~ Eba very gravelly 
• ---"3-'-'3 loam, 1 to 8 percent 

slopes 

Ebon-Contine 
comple x, 1 to 8 % 
Ebon very gravelly 
loam, 8 to 20 % slope 
Ebon-Gunsight­
Cipriano association, 
3 to 25 % slopes 
Ebon-Pinamt complex 
20 to 4 0 % slopes 
Ebon-Pinamt complex 
3 to 20 % slopes 
Gran-Wickenburg-

•r----.-- Eba-Nickei-Cave 

Rock outcrop complex 
1 to 7 % slopes 
Greyeagle-Suncity 
Variant complex, 

• '"-...._3_,9 association , 3 to 1 to 7 % slopes 
25 % slopes Gunsight-Cipriano 

. ... --..-~ Eba-Pinaleno complex, complex, 1 to 7 % 
• ._ _ _._4_,2 low precipitation, 3 to slopes 

20 % slopes Lehmans-Rock 
Eba-Pinaleno complex, outcrop complex, 

_ __ _._4_,3 low precipitation, 8 to 65 % slopes 
20 to 40 % slopes Luke-Cipriano associa 

• ... --~ Gran-Wickenburg- tion , 1 to 15 % slopes 
•'-~~64_, Rock outcrop complex, Pinamt-Tremant 

low precipitation , 10 to complex, 1 to 10 % 
65 % slopes slopes 

NOTE: Yavapai County has a different soil classification 
than Maricopa County, hence the difference in labeling. 

INDEX MAP 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

I'll IF Hoskin · Ryan Consultants. Inc. 
CI C' tll r t t~(llttt'l'n' $0111:1'.:11 S 

F 

3-F1 

3-F2 

I Dewberry· CVL 
WICKENBU RG 

AREA DRAINAGE MASTER STUDY I PLAN 

F. C. D. Contract No. 2009-C030 

SOILS MAP 
EXHIBIT 3-E4 



08 N 

• t 
0 500 1 . 000 2, 000 

Feet 
1 in = 2,000 It 

18 17 16 

.... 
w 

I 

M 
1-

23 w 24 20 w 21 22 
:I: 
II) 

:I: 
(.J 

• !;;: 
:!!: 

5002 

31 

• 5004 

MATCH SHEET 3-F2 

LEGEND 
!) Watershed Boundary 

FE1 Sub-basin 10 

·······- Flow Line 
-- Streets 

·-++-· Railroad 

- - Township and Range 
[JTI Section Line and 10 

Anthony-Arizo 
complex, 
low precipitation 

Ariza cobbly sandy 
loam 

____ .cave-Continental 

••--"C::..:I ::.0 1~ rave lly Sandy 
Learns, 2-30% Slopes 

• •-....-- -c.ellar Chiricahua 
• •-...o:::.=-complex 
•·-~--rellar Very Rocky 
• •--'-- -tiandy Loam 

Cellar-Rock outcrop 
16 complex, low precipita­

tion , 10 to 70 % slopes 
~-,.--4Continental Gravelly 
'--'-'C:.:;sC=-'andy Loam, 2 to 

15% Slopes 
Continentai-Ohaco 
complex 
Oixaleta-Rock outcrop 
complex, 25 to 65 

Eba-Pina leno complex 
3 low precipitation , 

20 to 40 % slopes 
Gran-Wickenburg­
Rock outcrop complex, 
low precipitation, 10 to 
65 % slopes 
Gran-Wickenburg 
complex , low precipi­
tation,1 to 10 % slopes 
Gunsight-Ri ll ito com­
plex, 1 to 25 % slopes 
Latene-Mohave 
Complex 
Lehman s Gravell y 
Clay Loam 

Lehmans-Rock 
outcrop complex, 
low precipitation, 
8 to 65 % slopes 
Mohave loam 
Mohave loam , 
calcareous solum 
Nickel-Cave complex, 
low precipitation, 
8 to 30 % slopes 
Rock outcrop­

...,_..,.,_~ Lehma ns complex, 
--11.1:.:0c::.~5 low precipitation , 

15to65 % slopes 
Continental clay loam, 

24 0 to 3 % slopes 

percent slopes CmO Cellar Very Gravelly 
Oixa leta-Rock outcrop L--==sandy Loam 

• •~-~~ Complex, low precipita- Cellar Very Rocky 
lion, 25 to 65% slopes CnC Sandy Loam Rock 

•"--~ Eba very gravelly 
loam, 1 to 8 percent ••--'= slopes 
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MATCH SHEET 5-03 

LEGEND 
0 Wash HT Subbasins 

0 Wash AF Subbasins 

0 Calamity Wash Subbasins 

0 Powder House Wash Subbasins 

0 Wash HTW Subbasins 

0 Vulture Mountain Wash Subbasi ns 

0 Wash H Subbasins 

D Wash I Subbasins 

D Wash J Subbasins 

0 Wash K Subbasins 

0 Wash M Subbasins 

D Mockingb ird Wash Subbasins 

0 Monarch Wash Subbasins 

D Wash 0 Subbasins 

0 San Domingo Wash Subbasins 

0 Vulture Mountain Wash Subbas ins 

D Wash HT Subbasin 

D Washl 

FE3 Subbasin 10 
430 cfs Subbasin 1 00-yr Q (cfs) 

C3 Concentrat ion Point • 
RCBC7 Routing Reach ID 

~ Routing Reach 

1111111111111 Flow Path 

·-++-·- Railroad N 

Township and Range 

1 Streets 

[ill Section Line and ID 

~ 
0 500 1,000 2,000 

Elevat ion in Feet 

Note: 1 in = 2,000 It 
Flows correspond to the greater of the 
100 Year-24 Hour or the 100 Year-6 Hour. 
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MATCH SHEET 5-02 

MATCH SHEET 5-04 
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LEGEND 

c:J Wash HT Subbasins 

c:J Powder House Wash Subbasins 

c:J Wash HTW Subbasins 

c:J Vulturte Mountain Wash Subbasins 

c:J Wash H Subbasins 

c:J Wash I Subbasins 

c:J Wash J Subbasins 

c:J Wash K Subbasins 

E3 Wash M Subbasins 

Monarch Wash Subbasins 

c:J San Domingo Wash Subbasins 

c:J Vulture Mountain Wash Subbasins 

c:J Wash HT Subbasins 

c:J Wash F Subbasins 

c:J Wash G Subbasins 

c:J Ox Wash Subbains 

c:J Washl 

FE3 Subbasin ID 
430 cfs Subbasin 100-yr Q (cfs) 

C3 • Concentration Point 

RC6C7 Routing Reach ID 

~ Routing Reach 

1111111111111 Flow Path 

·-++-·- Railroad 
'" Township and Range 

t Streets 

Section Line and ID 
0 500 1,000 2,000 

Elevation in Feet 

Note: 1 in= 2,000 ft 
Flows correspond to the greater of the 
100 Year-24 Hour or the 100 Year-6 Hour. 
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LEGEND 

D Wash HT Subbasins 

D Powder House Wash Subbasins 

CJ Wash HTW Subbasins 

D Vulturte Mountain Wash Subbasins 

CJ Wash H Subbasins 

D Wash I Subbasins 

CJ Wash J Subbasins 

D Wash K Subbasins 

E3 Wash M Subbasins 

Monarch Wash Subbasins 

CJ San Domingo Wash Subbasins 

CJ Vulture Mountain Wash Subbasi ns 

D Wash HT Subbasins 

c:::J Wash F Subbasins 

CJ Wash G Subbasins 

c:::J Ox Wash Subbains 

FE3 Subbasin ID 
430 cfs Subbasin 100-yr Q (cfs) 

C3 Concentration Point • 
RC6C7 Routing Reach ID 

~ Routing Reach 

Flow Path 

·-++-·- Railroad "' 
Township and Range 

t Streets 

[ill Section Line and ID 

~ 
0 500 1,000 2,000 

Elevation in Feet 

Note: 1 in = 2,000 ft 
Flows correspond to the greater of the 
100 Year-24 Hour or the 100 Year-6 Hour. 
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LEGEND 

c::J Wash Ht Subbasins 

c::J Blue tank Wash Subbasins 

c::J Powder House Wash Subbasins 

c::J Wash J Subbasins 

c::J Wash K Subbasins 

c::J Little San Domingo Wash Subbasins 

c::J Wash M Subbasins 

c::J Mockingbird Wash Subbasins 

c::J Monarch Wash Subbasins 

c::J Wash 0 Subbasins 

c::J San Domingo Wash Subbasins 

c::J Vulture Mountain Wash Subbasins 

c::J Wash HT Subbasins 

c::J Wash P Subbasins 

c::J Ox Wash Subbasins 

FE3 Subbasin ID 
430 cfs Subbasin 100-yr Q (cfs) 

C3 • 
RC6C7 

1111111111111 

·-++-·-

Concentration Point 

Routing Reach ID 

Routing Reach 

Flow Path 

Railroad 

Township and Range 

Streets 

Section Line and ID 
0 

Elevation in Feet 
500 1,00 0 2,000 

Note: 1 in = 2,000 It 
Flows correspond to the greater of the 
100 Year-24 Hour or the 100 Year-6 Hour. 
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MATCH SHEET 5-E3 

N 
LL 

I 
It) 

1-
w 
w 
:I: 
en 
:I: 
0 

< :::!: 

LEGEND 

c:J Wash Ht Subbasins 

c:J Blue tank Wash Subbasins 

c:J Powder House Wash Subbasins 

c:J Wash J Subbasins 

D Wash K Subbasins 

c:J Little San Domingo Wash Subbasins 

D Wash M Subbasins 

c:J Mockingbird Wash Subbasins 

c:J Monarch Wash Subbasins 

c:J Wash 0 Subbasins 

c:J San Domingo Wash Subbasins 

c:J Vulture Mountain Wash Subbasins 

c:J Wash HT Subbasins 

c:J Wash P Subbasins 

c:J Ox Wash Subbasins 

FE3 Subbasin ID 
430 cfs Subbasin 100-yr Q (cfs) 

C3 Concentration Point • 
RC6C7 Routing Reach ID 

~ Routing Reach 

1111111111111 Flow Path 

·oooH-·- Railroad ,.,. 

Township and Range 

t Streets 

[ill Section Line and ID 

~oo 
0 500 1,00 0 2, 000 

"--" Elevation in Feet 

Note: 1 in = 2, ooo ft 
Flows co"espon d to the greater of the 
100 Year-24 Hour or the 100 Year-6 Hour. 
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LEGEND 

CJ Wash Ht Subbasins 

CJ Blue tank Wash Subbasins 

CJ Powder House Wash Subbasins 

CJ Wash J Subbasins 

CJ Wash K Subbasins 

CJ Little San Domingo Wash Subbasins 

c:J Wash M Subbasins 

c:J Mockingbird Wash Subbasins 

c:J Monarch Wash Subbasins 

CJ Wash 0 Subbasins 

c:J San Domingo Wash Subbasins 

c:J Vulture Mountain Wash Subbasins 

CJ Wash HT Subbasins 

c:J Wash P Subbasins 

c:J Ox Wash Subbasins 

FE3 Subbasin ID 
430 cfs Subbasin 100-yr Q (cfs) 

C3 • 
RC6C7 

1111111 111 111 

·-++-·-

[ill 

Concentration Point 

Routing Reach ID 

Routing Reach 

Flow Path 

Railroad 

Township and Range 

Streets 

Section Line and ID 

N 

t 
~ Elevation in Feet 

0 500 1,00 0 2,000 

~~--~~~~Feet 
Note: 1 in = 2,ooo ft 
Flows correspond to the greater of the 
100 Year-24 Hour or the 100 Year-6 Hour. 
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MATCH SHEET 5-E3 

16 

LEGEND 

D Wash Ht Subbasins 

D Blue tank Wash Subbasins 

D Powder House Wash Subbasins 

D Wash J Subbasins 

D Wash K Subbasins 

D Little San Domingo Wash Subbasins 

c::J Wash M Subbasins 

D Mockingbird Wash Subbasins 

D Monarch Wash Subbasins 

D Wash 0 Subbasins 

D San Domingo Wash Subbasins 

c:::J Vulture Mountain Wash Subbasins 

D Wash HT Subbasins 

D Wash P Subbasins 

D Ox Wash Subbasins 

FE3 Subbasin ID 
430 cfs Subbasin 100-yr Q (cfs) 

C3 Concentration Point • 
RC6C7 Routing Reach ID 

~ Routing Reach 

1111111111111 Flow Path 

·-++-·- Railroad N 

Township and Range 

1 Streets 

[JJJ Section Line and ID 

~ 
0 500 1,00 0 2,000 

Elevation in Feet 

Note: 1 in= 2,0 00 It 
Flows correspond to the greater of the 
100 Year-24 Hour or the 100 Year-6 Hour. 
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MATCH SHEET 5-F2 

LEGEND 

D Wash Ht Subbasins 

D Blue tank Wash Subbasins 

D Powder House Wash Subbasins 

D Wash J Subbasins 

D Wash K Subbasins 

D Little San Domingo Wash Subbasins 

D Wash M Subbasins 

D Mockingbird Wash Subbasins 

D Monarch Wash Subbasins 

D Wash 0 Subbasins 

D San Domingo Wash Subbasins 

D Vulture Mountain Wash Subbasins 

D Wash HT Subbasins 

D Wash P Subbasins 

D Ox Wash Subbasins 

FE3 Subbasin ID 
430 cfs Subbasin 100-yr Q (cfs) 

C3 Concentration Point • 
RC6C7 Routing Reach ID 

~ Routing Reach 

11 111111 11111 Flow Path 

·-++-·- Railroad ~ 

Township and Range 

1 Streets 

OTI Section Line and ID 

~ 
0 500 1,00 0 2,000 

Elevation in Feet Feet 
Note: 1 in =2,000ft 
Flows correspond to the greater of the 
100 Year-24 Hour or the 100 Year-6 Hour. 
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D Wash Ht Subbasins 

CJ Blue tank Wash Subbasins 

CJ Powder House Wash Subbasins 

CJ Wash J Subbasins 

CJ Wash K Subbasins 

CJ Little San Domingo Wash Subbasins 

CJ Wash M Subbasins 

CJ Mockingbird Wash Subbasins 

CJ Monarch Wash Subbasins 

D Wash 0 Subbasins 

CJ San Domingo Wash Subbasins 

CJ Vulture Mountain Wash Subbasins 

CJ Wash HT Subbasins 

CJ Wash P Subbasins 

CJ Ox Wash Subbasins 

FE3 Subbasin 10 
430 cfs Subbasin 100-yr Q (cfs) 

C3 Concentration Point • 
RC6C7 Routing Reach ID 

~ Routing Reach 

Flow Path 

·-++-·- Railroad ,.. 

t 
Township and Range 

Streets 

[ill Section Line and 10 

~ 
0 500 1,00 0 2,000 

Elevation in Feet Feet 
Note: 1 in = 2,000 ft 
Flows correspond to the greater of the 
100 Year-24 Hour or the 100 Year-6 Hour. 
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Flow Summa used in HEC-RAS Model 

• River I Drainage 10-Year 50-Year 

Reach River HEC-1 ID 
Area Max Max 

Name Station (Square Flow Flow 

(RS) 
Miles) 

(cis) 

Wash K 
2.895 1.28 1397 
1.561 3.08 1567 

Monarch 3.984 918 
Wash 3.239 997 

• 

• 

100-Year 
Max 
Flow 

(cis) 
2664 
2988 
1782 
1936 

MATCH SHEET 6-01 

500-Year 
Max 
Flow 

(cis) 
3688 
4220 
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LEGEND 

c:::J Sub-Basin Boundary 

c:::J Prorated Sub-Basin Boundary 

~ Flowline 

ST1 Sub-Basin/Concentration Point ID 

ST1
* Sub-Basin/Concentration Point ID 

(Pro-Rated) 

ST3 Sub-Basin ID (not Pro-Rated) 

Township and Range 

Streets 

[ill Section Line and ID 

·-++-·- Railroad 

0 500 1,000 2,000 

Feet 

1 in= 2,000 ft 

Note: 
Flows correspond to the greater of the 
100 Year-24 Hour or the 100 Year-6 Hour. 
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MATCH SHEET 6-02 

• 

• 

Flow Summa 

Drainage 10-Year 50-Year 100-Year 500-Year River I 
Reach HEC-1 ID 

Area 

Name 
(Square 
Miles) 

Wash H 1.49 
1.76 

Wash F-
Reach 1 1.094 F01 0.13 157 246 287 382 

• Wash F-
Reach 2 0.132 F01 0.26 315 494 577 768 
Wash F 0.406 F01 0.10 119 186 218 290 

MATCH SHEET 6-04 

LEGEND 

c::J Sub-Basin Boundary 

c::J Prorated Sub-Basin Boundary 

~ Flowline 

ST1 Sub-Basin/Concentration Point 10 

S 
* Sub-Basin 10/Concentration Point 

T1 (Pro-Rated) 

ST3 Sub-Basin 10 (not Pro-Rated) 

Township and Range 

Streets 

[JIJ Section Line and 10 

•*•- Railroad 

0 500 1,000 2,000 

Feet 

1 in = 2,000 ft 

Note: 
Flows correspond to the greater of the 
100 Year-24 Hour or the 100 Year-6 Hour. 

INDEX MAP 
A B c 0 E F 

1 6-A1 6-B1 6-C1 6-01 , 6-E_1 , 6-F1 

2 6-A2 
US60 

3 1 6-A3 

4 

-
6-B2 ~-C~ I/ 6-02 6-E2 

~~> ~ 6-B3 6-C3 j,6-03 6-E3 
.... (/& - . 

\ ~~ 6-C4 6-04 6-E4 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY - . 'l1! Hoskin · Ryan Consu ltantS. Inc 

''U'"• ~l't••••n~o >f/~ltt:l 

I Dewberry· CVL 
WICKENBURG 

6-F2 

AREA DRAINAGE MASTER STUDY I PLAN 

F.C.D. Contract No. 2009-C030 

PRORATED FLOW MAP 
EXHIBIT 6-03 



• 

• 

IT6N R4W ~ 

• 

MATCH SHEET 6-03 

River I Reach Name 

Wash S2 - Reach 1 
liHie San Domingo -

Reach 3 

HEC-11D 
10-Year 50-Year 100-Year 500-Year 

Drainage Area Max Flow Max Flow Max Flow 
(Square Miles) 
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LEGEND 

c::J Sub-Basin Boundary 

c::J Prorated Sub-Basin Boundary 

~ Flowline 

ST1 Sub-Basin/Concentration Point 10 

S 
* Sub-Basin 10/Concentration Point 

T1 (Pro-Rated) 

ST3 Sub-Basin 10 (not Pro-Rated) 

Township and Range 

Streets 

DIJ Section Line and 10 

·-++-·- Railroad 

0 500 1,000 

1 in = 2,000 ft 

2,000 

Feet 

::!: Note: 
Flows correspond to the greater of the 
100 Year-24 Hour or the 100 Year-6 Hour. 
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MATCH SHEET 6-E3 

River I Reach 
Name 

River 
Station 

1------- (RS) 
Little San Domingo -~~ 

Reach 1 \ 2_471 

Q9 

21 

28 

HEC-1 10 

CLSOl 

Drainage 10-Year 50-Year 100-Year 500-Year 
Area Max Max Max Max 

(Square Flow Flow Flow Flow 
Miles) 

(cfs) ~ (cfs) (cfs) 
5.13 1296 2464 2986 4212 

6.27 1510 2709 3314 4722 

LEGEND 

CJ Sub-Basin Boundary 

CJ Prorated Sub-Basin Boundary 

~ Flowline 

ST1 Sub-Basin/Concentration Point 10 

ST
1
* Sub-Basin 10/Concentration Point 

(Pro-Rated) 

ST3 Sub-Basin 10 (not Pro-Rated) 

Township and Range 

Streets 

[IT] Section Line and 10 

·-++-·- Railroad 

0 500 1,000 2,000 
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Phase 3 Tributaries - Technical Data Notebook 

Appendix A: References 

A.1 References 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Appendix A 

(Included in CD) 

Wickenburg Area Drainage Master Study/Plan 
A-1 
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Phase 3 Tributaries - Technical Data Notebook 

Appendix B: General Documentation and Correspondence 

8.1 Special Problem Reports 

Note: There are no Special Problem Reports. 

8.2 

8.3 

8.4 

Contact Reports (Included in CD) 

Meeting Minutes (Included in CD) 

General Correspondence 

8.5 Contract Documents 

8.6 Public Notification 

8.7 FEMA Correspondence 

(Included in CD) 

(Included in CD) 

(Included in CD and report) 

(Included in report) 

Appendix B 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Wickenburg Area Drainage Master Study/Plan 
B-1 



Flood Control District 
of Maricopa County 

Board of Directors 
Denny Barney, District 1 
Steve Chucri, District 2 

Andrew Kunasek, District 3 
Clint L. Hickman, District 4 

Mary Rose Wilcox, District 5 

2801 West Durango Street 
Phoenix, Arizona 85009 
Phone : 602-506-1501 

NOTICE OF INTENT TO REVISE 
FLOODPLAIN/FLOODWAY DELINEATIONS 
WITHIN THE TOWN OF WICKENBURG AND 

UNINCORPORATED MARICOPA COUNTY 

Fax: 602-506-4601 
TI: 602-505-5897 
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The Flood Control District of Maricopa County (District) invites all interested persons to attend an open house public 
meeting at which the Phase 3 results of the revised Wickenburg Area Drainage Master Study/Plan (A DMS/P) will be 
presented. Floodplainlfloodway delineations were performed in this phase which revised the current 
lloodplain/floodway boundaries within the drainage areas contributing to the various washes within and surrounding 
the Town of Wickenburg. Based on property ownership records, your property (Assessor Parcel Number(s): 
XX) is near or within one of the recently revised floodplainlfloodways. 

The public open house will be held at the Wickenburg Community Center from 5:30 to 7:30p.m. on Thursday, 
August 15, 2013 . At the open house you will have an opportunity to review the revised floodplain/floodway 
boundaries and speak with project team members about the Phase 3 results. 

The revised floodplain boundaries include: establishing 1.4 new linear miles of detailed Zone AE floodplains with 
base flood elevations; revising 3.8 linear miles of approximate Zone A floodplains to detailed Zone AE floodplains 
with base flood elevations; and revis ing 27.5 linear miles of detailed Zone AE floodplains and floodways resulting in 
changes in widths and base flood elevations (increases and decreases) for areas with previously delineated detailed 
Zone AE floodplains and floodways. 

The washes being updated are: 

• Mockingbird Wash: Revised detailed Zone AE floodplains/floodways from Hassayampa River to 2.4 miles 
upstream. 

• Mockingbird Wash Tributary 1: Revised detailed Zone AE floodplains/floodways from Mockingbird Wash 
to 0.4 miles upstream. 

• Wash L: Revised detailed Zone AE floodplains/floodways from Hassayampa River to 1.2 miles upstream. 

• Wash 0: Revised detailed Zone AE tloodplains/floodways from Hassayampa River to 1.4 miles upstream. 

• Wash K: Revised detailed Zone AE floodplains/floodways fTom Hassayampa River to 3.6 miles upstream. 

• Wash K Tributary I: Revised detailed Zone AE floodplains/floodways from Wash K to 0.8 miles upstream. 

• Wash 1: Revised detailed Zone AE floodplains/floodways from Hassayampa River to 1.2 miles upstream. 

• Monarch Wash: Revised detailed Zone AE floodplains/flood ways from Hassayampa Ri ver to 3.9 miles 
upstream . 
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• Wash H: Revised the approximate Zone A floodplains to detailed Zone AE floodplains with no flood ways 
from the Hassayampa River to 1.8 miles upstream. 

• Wash J : Revised the approximate Zone A floodplains to detailed Zone AE floodplains with no floodways 
from the Hassayampa River to 0.6 miles upstream. 

• Wash M: Revised the approximate Zone A floodplains to detailed Zone AE floodplains with no floodways 
from the Hassayampa River to 0.6 miles upstream. 

• Wash HT07: Established new detailed Zone AE floodplains with no floodways from the Hassayampa River 
to 1.4 miles upstream. 

• Wash F: Revised the detailed Zone AE floodplains!floodways from the Hassayampa River to 1.0 miles 
upstream. 

• Wash F Tributary I: Revised the detailed Zone AE floodplains/flood ways from Wash F to 0.4 miles 
upstream. 

• Wash G: Revised the approximate Zone A floodplains to detailed Zone AE floodplains with no floodways 
from the Hassayampa River to 1.1 miles upstream. 

• San Domingo Wash: Revised the detailed Zone AE tloodplains/floodways from the Hassayampa River to 2.3 
miles upstream. 

• Ox Wash: Revised the detailed Zone AE floodplains/floodways from the Hassayampa River to 2.0 miles 
upstream . 

• Little San Domingo Wash: Revised the detailed Zone AE floodplains/tloodways from the Hassayampa River 
to 4.0 miles upstream and established new detailed Zone AE floodplains without floodways from 4 .0 miles 
upstream of the Hassayampa River to 4.6 miles upstream. 

• Little San Domingo Wash Tributary I: Revised the approximate Zone A floodplains to detailed Zone AE 
floodplains without floodways from Little San Domingo Wash to 2.0 miles upstream. 

The District's delineation study will be submitted for approval to the Federal Emergency Management Agency 
(FEMA), who will use the study data to update the Flood Insurance Rate Maps (FIRMs). Once the data is submitted, 
FEMA 's approval period may be approximately one year; however, the incorporation of the new floodplain 
boundaries and data onto the FIRMs will take place at a later date to be detennined by FEMA. In the interim, the 
District and other jurisdictions may use the data as the best available information for floodplain management. 
Changes in flood insurance rating and federal mandatory purchase requirements will not become effective until after 
the study is approved by FEMA and the new FIRMs become effective. The District, however, recommends that 
property owners financially protect their buildings and contents with flood insurance. 

If you have any questions about the revised floodplain/ floodway boundaries, please contact Kathryn Gross , Senior 
Hydrologist, at (602) 506-4837 or kag@mail.maricopa.gov, or Greg Jones, Regional Area Planning Manager, at (602) 
506-5537 or glj@mail.maricopa.gov . 



Wicke&rg Area Drainage 
Master Study/Plan 

The Flood Control District of Maricopa County 
(District), in partnership with the Town of 
Wickenburg (Town), is currently working to 
update the original Wickenburg Area 
Drainage Master Study (ADMS), which was 
completed in 1994. This study identifies 
known and potential flooding and erosion 
hazards in the Wickenburg area. The ADMS/P 
is being completed in three phases as shown 
on the graphic and described below. 

Phase 1 
Phase 1, which was completed in 2011, 
identified the current floodplain and flood 
hazards for Sunset Wash and Sunnycove Wash. 
The results of the flood hazard study for the 
Phase 1 area were approved by the Federal 
Emergency Management Agency (FEMA) and a 
Letter of Map Revision (LOMR) was issued for 
the studied area. This LOMR, which became 
effective on August 24, 2012, provides the most 
up-to-date picture of the flood risks along 
Sunset Wash and Sunnycove Wash. 

Phase 2 
The District began Phase 2 in February 2011 
and has now completed mapping the 
floodplain boundaries along approximately 80 
linear miles of washes within the Town, as 
well as drainage areas in the surrounding 
areas that contribute to Town washes. The 
final results were sent to FEMA for review and 
approval. Once approved, they will be used to 
update the Flood Insurance Rate Maps. At the 
August 14 public open house, the District will 
again present the maps of the updated 
floodplain boundaries. 

LEGEND 

c:J Wickenburg Town Boundary 

D ADMS Project Boundary 

-- Highways I Roads 

Existing Floodpla in 

lc Phase 1 

Phase 2 

Phase 3 

Phase 3 
The District has initiated a study on approxi­
mately 30 linear miles of washes for the identifi­
cation and mapping of flooding hazards in 
Phase 3. This phase is targeted for completion 
by the end of 2013. The draft study results will 
be presented at the August 14 public open 
house. The proposed changes in floodplain 
boundaries can ultimately affect local building 
and federal flood insurance requirements. 

Other Areas and Future Studies 
Due to funding limitations, the District is 
currently unable to study the entire ADMS/P, 
however, additional studies may be initiated by 
the District and/or Town in the future to 
complete the remaining areas. Additionally, the 
District and/or Town may initiate planning 
studies for recommended solutions to the 
identified flooding hazards. These studies could 
include structural flood control facilities such as 
channels and basins, or non-structural 
methods such as development codes, to help 
reduce and manage flooding in areas identified 
with particular flooding concerns. 



• You are Invited to a 

Public Open House 
Thursday, August 15, 2013 

5:30-7:30PM 
Wickenburg Community Center 

160 North Valentine Street 

Wickenburg, Arizona 

Your Input Counts 
The upcoming public open house is being held 
to help local residents and business owners 
understand the proposed changes in 
floodplain boundaries and the potential effect 
of those boundaries on specific properties and 
the community as a whole. Area property 
owners are encouraged to attend to learn 
more about these changes and the study, as 
well as to share their knowledge of flooding in 
the area (e.g. experiences, issues, photos). 
Please bring any flooding photos to the public 
open house where they will be scanned for 
use in the District's data collection efforts. 

Stay up-to-date by visiting the District's 
website at www.fcd.maricopa.gov/ads/ 
WickenburgADMS.htm. 

Contact 
Gregory L. Jones, P.E., AICP 
2801 West Durango Street 
Phoenix, Arizona 85009 
601-506-5537 
glj@mail.maricopa.gov 
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Wickenburg 
Area Drainage 
Master Study I Plan 

August 2013 

Open House 
Notification 

Maricopa County Supervisor: 
Clint Hickman, District 4 

Town of Wickenburg: 
John Cook, Mayor 

www.fcd .maricopa.gov 



• • • 
IAPN Address City State Zip 

50304013 360 W LINDBERGH AVE COOLIDGE AZ 85128·4120 

50321003M 6501 UTE HWY LONGMONT co 80503-9132 

50321003M PO BOX 524 MORRISTOWN AZ 85342 

50322008K 26420 W HIGHWAY 60 UNIT 89 MORRISTOWN AZ 85342 

50326003D PO BOX 578 MORRISTOWN AZ 85342-0578 

50321003P PO BOX 422 MORRISTOWN AZ 85342-0422 

50322035,50325011,50326005 PO BOX 960189 FORT WORTH TX 76161 

50324002Y,50324002Z 843 E GEMINI PL CHANDLER AZ 85249-3635 

50322039 PO BOX 435 MEDORA ND 58645-0435 

50304027C 50810 N 292ND AVE WICKENBURG AZ 85390-2507 

50324002Q 45355 N US 60·89 MORRISTOWN AZ 85342 

50324003N 45531 N HIGHWAY 60# 89 MORRISTOWN AZ 85342-9014 

50324003N PO BOX 3857 WICKENBURG AZ 85358-3857 

503020128 BOX 1194 SUNDRE AB TOM 1XO CANADA 

50302027C,50302004 PO BOX 994 WICKENBURG AZ 85358-0994 

50323023 44219 SAGUARO BLOSSOM LN MORRISTOWN AZ 85342-9800 

50324009V 44615 N HIGHWAY 60 89 MORRISTOWN AZ 85342 

50322008P,50322005H 42415 N 265TH AVE MORRISTOWN AZ 85342 

50323020 5595 TURQUOISE AVE ALTA LOMA CA 91701-1822 

50304011J 51063 N MOCKINGBIRD RD WICKENBURG AZ 85390-1590 

50304051J 50628 N 292ND AVE WICKENBURG AZ 85390-2584 

50306010[ 11463 ALONDRA BLVD NORWALK CA 90650-6301 

50306018A US HIGHWAY 60 WICKENBURG AZ 85390 

50306030A,50306007B 28944 N HWY 60/89 UNIT 1 MORRISTOWN AZ 85342-9095 

50306030A,50306007B PO BOX 1011 WICKENBURG AZ 85358 

50304011T 1138 OLD COUNTY RD BARNET VT 05821-9412 

50307010E P 0 BOX 3617 WICKENBURG AZ 85358-3617 

50307010E 139 N FRONTIER ST WICKENBURG AZ 85390 

50307006A 36 W SAN JUAN PHOENIX AZ B5013 

50307006A PO BOX 3617 WICKENBURG AZ 85358 

50302001C 30102 HWY 60/89 WICKENBURG AZ 85390-3374 

50304051G 12 STEGNER WICKENBURG AZ 85390-2317 

50324002M 45563 GRAND AVE MORRISTOWN AZ 85342-9094 

50305003H 400 N JEFFERSON ST APT 24 WICKENBURG AZ 85390-3216 

50305003H PO BOX 1617 WICKENBURG AZ 85358 

50322043C 148 N 48TH ST PHOENIX AZ 85034·1900 

50305003L 49601 N HWY 60-89 (GRAND AVE) MORRISTOWN AZ 85342 

50306023M PO BOX 3317 WICKENBURG AZ 85358-3317 

50306005 PO BOX 1796-85358 WICKENBURG AZ 85358 

50306014 PO BOX 1795-85358 WICKENBURG AZ 85358 

50306014,50306005 PO BOX515 WICKENBURG AZ 85358 

50324002U 5080 N 40TH ST STE 455 PHOENIX AZ 85018-2150 

50304009,50304005K PO BOX 939 PARK CITY UT 84060-0939 

50306025 PO BOX 1796 WICKENBURG AZ 85358-1796 
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50304078F 51907 N 297TH AVE WICKENBURG AZ 85390 

50304062B 51417 N 295TH AVE WICKENBURG AZ 85390-2500 

50304065B PO BOX 2924 WICKENBURG AZ 85358-2924 

50324003S Pb BOX 2255 WICKENBURG AZ 85358-2255 

50307014A PO BOX 9 BEAVER PA 15009 

50307001 PO BOX 836 MAYER AZ 86333-0836 

50304016H 51033 N MOCKINGBIRD RD W ICKENBURG AZ 85390-1590 

50304016F 51027 N MOCKINGBIRD RD W ICKENBURG AZ 85390-1590 

50304016G 51027 N MOCKINGBIRD RD WICKENBURG AZ 85390-1590 

50324002G PO BOX 273 MORRISTOWN AZ 85342 

50324002G 45405 N GRAND AVE MORRISTOWN AZ 85342 

50304021A 80537 US HIGHWAY 60 WICKENBURG AZ 85390 

50305003B 49932 N HIGHWAY 60-89 W ICKENBURG AZ 85390-2532 

50326012,50326011D 42210 N US HWY 60 MORRISTOWN AZ 85342 

50321003V 9211 N MARTINGALE RD PARADISE VALLEY AZ 85253 

50306023D,50306028B PO BOX 1928 WICKENBURG AZ 85358-1928 

50306023D, 50306028B 48425 N HIGHWAY 60 MORRISTOWN AZ 85342 

,503250010 PO BOX 20958 W ICKENBURG AZ 85358-5958 

j50304030 51825 N 293RD AVE WICKENBURG AZ 85390-2501 

150304030 P 0 BOX 588 WICKENBURG AZ 85358 i 

150323002A, 50324011 164 S GERON IMO RD APACHE JUNCTION AZ 85119 

50324001B PO BOX 2240 W ICKENBURG AZ 85358-2240 

50304011P 590 BASS RD W ICKENBURG AZ 85390·1503 

50324025 PO BOX 9 MORRISTOWN AZ 85342-0009 

50325001 L PO BOX 105 MORRISTOWN AZ 85342-0105 

50325001L 2622.3 DEL ORO RD APPLE VALLEY CA 92308 

50304072 16716 187TH AVE NE WOODINV ILLE WA 98072-9187 

50302028A 1515 E MISSOURI AVE STE 110 PHOENIX AZ 85014-2443 

50306021B PO BOX 2407 WICKENBURG AZ 85358-2407 

50324027 45257 N US HWY 60 MORRISTOWN AZ 85342-9063 

50306012 29005 N HIGHWAY 60 89 MORRISTOWN AZ 85342-9895 

50324039( 45529 NORTH HWY 60 MORRISTOWN AZ 85342 

50324009G,50324018 13155 NOEL RD STE 100 DALLAS TX 75240-5050 

503060270, 50306027A, 50306027C, 50306009, 

50306022B,50306027N, 50306027B 1104 5 VALLEY HI LL RD WOODSTOCK IL 60098-7853 

503060178 1104 5 VALLEY HILL RD WOODSTOCK IL 60098-7853 

50306027P 1104 S VALLEY HILL RD WOODSTOCK IL 60098-7853 

50307003E 5412 W 52ND ST FAIRVIEW PA 16415-2332 

50304012G PO BOX 651 PARKER AZ 85344-0651 

50306032A PO BOX 608 W ICKENBURG AZ 85358·0608 

50322005A PO BOX 597 MORRISTOWN AZ 85342-0597 

50322045 23760 DECORAH RD DIAMOND BAR CA 91765-1301 

503040010 50843 HIGHWAY 60 WICKENBURG AZ 85390 

50322032E P 0 BOX 274 MORRISTOWN AZ 85342-0274 

5032 2032E 26456 NW GRAND AVE MORRISTOWN AZ 85342 
- - ------ -
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50324043 3265 CHAM BOURNE ST COMMERCE TWP Ml 48382-4609 

50304018A 260 NEWPORT CENTER DR NEWPORT BEACH CA 92660 

50324028 PO BOX 148 MORRISTOWN AZ 85342-0148 

50324026 1842 GLISTEN ING SANDS DR LAS VEGAS NV 89119-0418 

50304011S 51444 N 323 RD PL WICKENBURG AZ 85390 

50304018B, 50304018D,50304018C 2100 W TERRACE DR WICKENBURG AZ 85390-3220 

50304017H 53377 N MOCKINGBIRD RD W ICKENBURG AZ 85390-1550 

50324003X 45625 N SAN DOM IN GO PEAK TRL MORRISTOWN AZ 85342-9801 

50324029 PO BOX 545 MORRISTOWN AZ 85342-0545 

50324048 22323 GREEN PINES RD PARK RAP IDS MN 56470-6307 

50324033B PO BOX 680 WICKENBURG AZ 85358-0680 

50323026 830 N TEGNER ST WICKENBURG AZ 85390-1466 

50304051K 50619 N 292.ND AVE WICKENBURG AZ 85390-3548 

50304017F, 50304017C, 51061 ROADRUNNER FT W ICKENBURG AZ 85390-1551 

50304017J 51061 ROAD RUNNER FLAT W ICKENBURG AZ 85390-1551 

50325003A 7255 BAYMEADOW5 WY JACKSONVILLE FL 32256-6851 

50304031 125 GOOSE BAY VIEW TR CHESTER CA 96020-9737 

50304063 51658 N 293RD AVE W ICKENBURG AZ 85390-2544 

50304017D,50304017A 51035 ROAD RUNNER FLAT WICKENBURG AZ 85390-1551 

50304007B 510 N TEGNER ST 3 W ICKENB URG AZ 85390-3421 

50307002,503070118 3575 RUNNING DEER RD HELENA MT 59602-6468 

50323021 2199 APPLEGATE RD ATWATER CA 95301-9768 

50307011R 1281 W CH ILTON AVE GILBERT AZ 85233-4625 

50323 024 PO BOX 804 BETHEL AK 99559-0804 

50304085A 51202 MOCKINGBIRD RD WICKE NBURG AZ 85390-2563 

50305003J PO BOX 3200 W ICKE NBU RG AZ 85358-3200 

50305003J 49637 N US HWY 60/89 W ICK ENBURG AZ 85390 

50305003G 49435 US HWY 60/89 WICKENBURG AZ 85390-2533 

50323013E PO BOX400 MORRISTOWN AZ 85342-0400 

50307010B 19042 E PHOENIX HWY MORRISTOWN AZ 85342 

50304088A,50304089A,S0304089B 31 E CALLE TIERRA SANDIA SAHUARITA AZ 85629-9038 

50304062( PO BOX 651 PARKER AZ 85344-0651 

50306035C,5030"1009A 5318 E ARCADIA LN PHOENIX AZ 85018-3005 

503040168 PO BOX 1473 WICI<E NBU RG AZ 85358-1473 

50323025 44407 SAGUARO BLOSSOM LN MORRISTOWN AZ 85342-9884 

5032.4 009U PO BOX 20957 W ICKENB URG AZ 85358-5957 

503240030 10710 E SAN SALVADOR DR SCOTISDA LE AZ 85258-6137 

50304054 3108 90TH AVE LOME ROCK lA 50559-8558 

50304015B 51021 US HWY 60-89 LOT 17 W ICKENBURG AZ 85390-2543 

50304014A 50811 HWY 60 WICKENBURG AZ 85390 

50304 011L PO BOX 1313 WICKENBURG AZ 85358-1313 

50324040A 45535 N HIGHWAY 60 MORRISTOWN AZ 85342-9014 

50304012V 275 SENEXET RD WOODSTOCK CT 06281-2331 

50304025 PO BOX 2.18 THOMPSON CT 06277-0218 

50306010E PO BOX 618 W ICKENBU RG AZ 85358-0618 
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50323022 1687 TERRY ROBIN RD PAGOSA SPRINGS co 81147 

50304008T 50905 N 294TH AVE WICKENBURG AZ 85390-1501 

50304015A 35725 S CALICO CIR WICKENBURG AZ 85390-3542 
150307010D 380 N SEVIER HWY SEV IER UT 84766-6039 

50304012N,50304068A PO BOX 365 LOVELAND co 80539-0365 

50304001F 1226 N 66TH ST SCOITSDALE AZ 85257 

50304046P,50304046~,50304046L PO BOX 731 WICKENBURG AZ 85258 

50304046P, 50304046~,50304046L 51425 N 297TH AVE W ICKENB URG AZ 85390 

50304011~ 1140 OLD COUNTY RD BARNET VT 05821-9412 

50305006A,50305010B PO BOX 3617 WICKENBURG AZ 8535B-3617 

50324003H PO BOX 183 DUNCANS ~ILLS CA 95430-0183 

50305008B,50305015H,50307009C,50305012D, 

50324016, 50306037C,50324010D,50324015C 1510 E FT LOWELL RD TUCSON AZ 85719-2313 

50302017~ 10911 THAN LET LN RESTON VA 20190-3922 

50324042 45521 NORTH SAN DOMINGO TRAIL ~ORR ISTOWN AZ 85342-9880 

503070112 PO BOX 166 CAVE CREEK AZ 85331-0166 

50304048 7944 W SWEETWATER PEORIA AZ 85381-4012 

50304058B 51035 N 297TH AVE WICKENBURG AZ 85390-1587 

50304065A PO BOX 33248 PHOENIX AZ 85067-3248 

50321 026 P 0 BOX 594 BAGDAD AZ 86321-0594 

50306023P PO BOX 1701 W ICKENBURG AZ 85358-1701 

503230110 12400 GOOCH HILL RD GALLATI N GATEWAY MT 59730 

50305003K 49309 US HWY 60 /89 MORRISTOWN AZ 85342-9703 

50304019 51630 N 329TH AVE WICKENBURG AZ 85390-1192 

50320 015C,50320015E, 50320016Q 42400 N CASTLE HOT SPRINGS RD MORRISTOWN AZ 85342-9104 

50324002 B,50324002P 1180 E LAKE MEAD PKWY UNIT 2314A HENDERSON NV 89015-5561 

50305 022 1515 E M ISSOURI AVE STE 110 PHOENIX AZ 85014-2443 

50324009G,50324018,50324009F, 50324019 PO BOX 52427 ATLANTA GA 30355 

503Z4009F 13155 NOEL RD STE 100 DA LLAS TX 75240-5050 

50324019 13155 NOEL RD STE 100 DALLAS TX 75240 

50304 050C 5356 E HILLERY DR SCOITSDALE AZ 85254-2336 

503040110 31 E CALLE TIERRA SAN DIA SA HUARITA AZ 85629-9038 

50304011R 31 E CALLE TIERRA SANDIA SAHUARITA AZ 85629-9038 

50304087 51213 N 298TH LN WICKENBURG AZ 85390-1549 

50325003A 27530 W MCCAROLL RD WICKEN BURG AZ 85390 

50306007A 14832 N 72ND DR PEOR IA AZ 85381-4448 

50326003L PO BOX 114 MORRISTOWN A2 85342-0114 

50304 062A 51413 N 295TH AVE WICKENBURG AZ 85390-2500 

50304011E PO BOX 2621 CHINO VALLEY · AZ 86323-2621 

50304011E P 0 BOX 64 WICKENBURG AZ 85358 

50304077G 236 S THIRD ST 11335 MONTROSE co 81401-3618 

50304 005N,50302005 802 W EL CAfvliNITO DR PHOEN IX AZ 85021·5538 

50322032G HC 80 BOX 738 , RIC HFIELD __ UT 
- ----

84701-9547 - - -- - - - ------------
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50322032G PO BOX 593 YARNELL AZ 85362 

50321003N PO BOX422 MORRISTOWN AZ 85342.-0422 

50302016A PO BOX 1117 W ICKENBURG AZ 85358-1117 

50302027D BOX 1117 WICKENBURG AZ 85358-1117 

50302012J 15983 W SAHNGRI LARD SURPRISE AZ 85379-4804 

503040115 PO BOX 1313 W ICKE NBURG AZ 85358-1313 

50304011H PO BOX 1313 W ICKENBURG AZ 85358-1313 

503230118 634 OAK GROVE DR GLENDORA CA 91741-2258 

S0322028A, 50322028B, S0322028C PO BOX 98 MORRISTOWN AZ 85342-0098 

50324049 4211 LA SALLE AVE CULVER CITY CA 90232-3211 

50323010E PO BOX 1286 WICKENBURG AZ 85358-1286 

50307021K 11 W RIDGECREST RD PHOENIX AZ 85086-6520 

50304047 22701 BUNKER HILL RD HARVARD IL 60033-9738 

50321UD1G 37617 N HIGHWAY 60 89 MORRISTOWN AZ 85342-9011 

503040858 PO BOX 905 CONGRESS AZ 85332-0905 

50304016D 1420 N 40 ROAD WICKENBURG AZ 85390-1621 

50304027A 50817 N 292ND AVE W ICKENBURG AZ 85390-2568 

50324041A PO BOX 13516 TRAPPER CREEK AK 99683-0516 

50326013,50322031 42002 NW GRAND AVE MORRISTOWN AZ 85342-9868 

50304003B PO BOX 3109 WICKENBURG AZ 85358-3109 

503040038 DRAWER I WICKENBURG AZ 85358 

50325001H, S0325001P PO BOX 280 MORRISTOWN AZ 85342-0280 

50305004 1245 NORTH SHORE DR ROSWELL GA 30076 

50302017l50324002X 51212 N HWY 60-89 W ICKENBURG AZ 85390-1597 

50322017B PO BOX 576 MORRISTOWN AZ 85342-0576 

50322008L 3450 N 3RD ST PHOENIX AZ 85012-2331 

50304003A 1010 ANGLER LN GRANTS PASS OR 97527-6273 

50304001B 50843 HWY 60 WICKENBURG AZ 85390 

50320014 205 5 17TH AVE RM 370 PHOENIX AZ 85007-3212 

50321.003Y, 50321011, 50321018, 50321021, PO BOX 129 BOU LDER WY 82923-0129 

50304029A 51829 N 295TH AVE WICKENBURG AZ 85390-2502 

50302017K 51802 HWY 60 WICKENBURG AZ 85390 

50326003K PO BOX 84 MORRISTOWN AZ 85342 

50326003K 27308 W GATES RD MORRISTOWN AZ 85342 

50304 077E 52023 N 295TH AV E W ICKE NBURG AZ 85390-2541 

50322018,50322017A 8206 N 16TH ST PHOEN IX AZ 85020-3903 

50322040A,5032.2040B PO BOX 600 MORRISTOWN AZ 85342-0600 

50322004 PO BOX 400 MORRISTOWN AZ 85342-0400 

50324003 E 16626 N 153RD DR SURPRISE AZ 85374-7411 

50324003R 45525 NUS HIGHWAY 60 SAN DOMI T MORRISTOWN AZ 85342 

5032 1 001H 43308 N CASTLE HOT SPRINGS RD MORRISTOWN AZ 85342-9623 

50304055A 51123 N 297TH AVE WICKENBURG AZ 85390-2579 

50306015,50306028C, 50306016 3471 NUS HIGHWAY 89 CHINO VALLEY AZ 86323-5105 

50326015 ONE NORTH CENTRAL AVE STE BOO PHOENIX AZ 85004 

50304046( 51450 N 295TH AVE W ICKENBURG AZ 85390-2566 
- - --- ----- - -----
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503220200 PO BOX 87 MORRISTOWN AZ 85342-0087 

50304001B 1661 WORTHINGTON RD STE 100 WEST PALM BEACH FL 33415 

50323018A 43821 N SAGUARO BLOSSOM LN MORRISTOWN AZ 85342-9070 

503200150 42400 N CASTLE HOT SPRINGS RD MORRISTOWN AZ 85252-9104 

50304005P,S0304001E, 50304005Q,50304058C PO BOX 821 WICKENBURG AZ 85358-0821 

50304007R 1413B PARSONS CT CAMPBELL CA 95008-6731 

50322011A,50322020P,S0322020Y PO BOX 273 MORRISTOWN AZ 85342-0273 

503040500 51221 N 296TH AVE WICKENBURG AZ 85390-1580 

50304086 51312 N MOCKINGBIRD TRL WICKENBURG AZ 8539D-2573 

50302006G 450 S 15TH AVE PHOENIX AZ 85007-3327 

50306017C 11D4 S VALLEY HILL RD WOODSTOCK IL 60098-7853 

50320016N PO BOX 352 MORRISTOWN AZ 85342-0352 

50302001B,50301013 PO BOX 988 WICKENBURG AZ 85358-0988 

iS0322005G 42418 N 265TH DR MORRISTOWN AZ 85342 

503020290 13727 ROCKY PO INT DR HERRIMAN UT 84096-1719 
--- - -- -- ---- -- - ---- -- - ----



AFFIDAVIT OF PUBLICATION 

• 
THE ARIZONA REPUBLIC 

STATE OF ARIZONA } 
COUNTY OF MARlCOPA SS. 

OPEN HOUSE 
NOTIFICATION 

g first duly sworn, upon oath deposes 
; a legal advertising representative of 
s Gazette, a newspaper of general 
unty of Maricopa, State of Arizona 

Thursday, August 15, 2013 ~, Arizona, by Phoenix Newspaper~ 
Wickenburg Area Drainage Master Study/Plan 

5:30 .- 7:30 p.m. tshes The Arizona Republic, and that 
Wickenburg Community Center ed is a tme copy of the advertisement 

160 North Valentine Street 1aper on the dates as indicated. 

ents of Wickenburg and the-surrounding communities are invited to a public open house being held 
Flood Control District of Maricopa County (District) and the Town of Wickenburg (Town). 'he Arizona Republic 

Zones 1/20 
At the open house, community members will leam about the results of phase three of the Wickenburg 
Area Drainage Master Study/Plan (ADMSIP), which includes approximately 30 linear miles of washes in 
the Wickenburg area. Project team members will be present to help local residents and business owners 
understand the proposed changes in floodplain boundaries and the po~ential effect of those boundaries 
on specific properties and the community as a whole. The proposed changes in floodplain boundaries can 
ultimately affect local building and federal flood insurance requirements. 

Additionally, the results of phase two of the ADM SIP will be displayed at the open house. Phase two results 
were presented at a public meeting in August 2012 and have since been sent to the Federal Emergency 
Management Agency (FEMA) for review and approval. Once approved, they will be used to update the 
Flood Insurance Rate Maps. 

For more information on the study, visit www.fcd.maricopa.gov/ads/WickenburgADMS.htm or call Gregory 
Jones at 602-506-5537. 

Requests for a sign language interpreter, listening devices and alternative format materials require at least 
72 hours of notice and can be made to 602-506-7841 . 
Para mas informacion sabre este proyecto, favor de /lamar a/602-506-1501. 

• 

Sworn to before me this 
gst day of 
August A. D. 2013 

MANUEL VARGAS 
Notasy Public - Sta1B of Artz008 

MARICOPA COUNTY 
My c;ommlsslon expires 

November 30, 2015 

Notary Pub I ic 
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STATE OF ARIZONA } 
COUNTY OF MARICOPA SS. 
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Residents of Wickenburg and the surrounding communities are invited t 
Flood Control District of Maricopa County (District) and the Town · 

open house, community members will learn about the results o 
Area Drainage Master Study/Plan (ADMS/P), which includes approxima\ugust 7, 2013 
the Wickenburg area. Project team members will be present to help loe< 
understand the proposed changes in floodplain boundaries and the pot 
on specific properties and the community as a whole. The propo.sed cha1 
ultimately affect local building and federal flood insurance requ1rements 

Additionally, the results of phase two of the ADMS/P will be displ~yed at t! 
were presented at a public meeting in August 2012 and have smce bee 
Management Agency (FEMA) tor review and approval. Once approved, 
Flood Insurance Rate Maps. 

For more information on the study, visit www.fcd.maricopa.gov/ads/Wick 
Jones at 602-506-5537. 

Requests for a sign language interpreter, listening devices and alternativ~ 
72 hours of notice and can be made to 602-506-7841. 
Para mas informacion sabre este proyecto, favor de /lamar af 602-506- i 

• 

Sworn to before me this 
951 day of 
August A.D. 2013 

The Arizona Republic 
Zones 1/20 
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Peoria, AZ 

OPEN HOUSE 
NOTIFICATION 

Wickenburg Area Drainage Master Study/Plan 
Thursday,August15,2013 

5:30 - 7:30 p.m. 
Wickenburg Community Center 

160 North Valentine Street 

• 

Residents of Wickenburg and the surrounding communities are invited to a public open house being held 
by the Flood Control District of Maricopa County (District) and the Town of Wickenburg (Town). 

At the open house, community members will learn about the results of phase three of the Wickenburg 
Area Drainage Master Study/Plan (ADMS/P), which includes approximately 30 linear miles of washes in 
the Wickenburg area. Project team members will be present to help local residents ~nd business owners 
understand the proposed changes in floodplain boundaries and the potential effect of those boundaries 
on specific properties and the community as a whole. The proposed changes in floodplain boundaries can 
ultimately affect local building and federal flood insurance requirements. 

Additionally, the results of phase two of the ADMSIP will be displayed at the open house. Phase two results 
were presented at a public meeting in August 2012 and have since been sent to the Federal Emergency 
Management Agency (FEMA) for review and approval. Once approved, they will be used to update the 
Flood Insurance Rate Maps. 

For more information on the study, visit www.fcd.maricopa.gov/ads/WickenburgADMS.htm or call Gregory 
Jones at 602-506-5537. 

Requests for a sign language interpreter, listening devices and alternative format materials require at least 
72 hours of notice and can be made to 602-506·7841 . 
Para mas informacion sabre este proyecto, favor de /lamar a/ 602-506-1501. ·----------------------
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surprise Republic 

Phoenix, Al 

lfJBRIEFS 
Flood distrid meeting Thursday 

Residents of Wickenburg and the sur­
rounding communities can attend an 
open house hosted by the Flood Control 
District of Maricopa County and the 
Town of Wickenburg from 5:30 to 7:30 
p.m. Thursday at the Wickef!burg Com­
munity Center, 160 N. Valentme St. 

Officials will share results of Phase 3 
of the Wickenburg Area Drainage Mas­
ter Study/Plan, which in<:ludes ab?ut 30 
linear miles of washes m the Wt~ken­
burg area. Project team members will ~e 
available to explain proposed changes.m 
floodplain boundaries and the potential 
impact on specific properties and t~e 
community. The proposed changes m 
floodplain boundaries ultimately can~­
feet local building and federal flood m­
suranee requirements. 

The current plan is an update to the 
original study completed in 1994. Since 
then, growth, developme~t and ~ther 
factors have altered prevwus ~ramage 
characteristics and patterns m some 

08 1413 
Arrowhead Media 
Wickenburg Sun 

Cir: 4,086 
Wickenburg, AZ 

areas which could cause new flooding 
~ds. Alternately, areas where flood­
ing hazards previously existed may no 
longer be areas of concern. 

Details: www.fcd.maricopa.gov/ads/ 
WickenburgADMS.htm or call Gregory 
Jones at 602-506-5537. 

Floodplain open house this week 
Residents of Wickenburg 

and the surrounding com­
munities are invited to 
an open house hosted by 
the Flood Control District 
of Maricopa County and 
the Town of Wickenburg 
from 5:30 to 7:30 p.m. this 
Thursday (Aug. 15) at the 
Wickenburg Community 
Center . . 

Community members will 
learn about the results of 
Phase 3 of the Wickenburg 
Area Drainage Master 
Study/Plan (ADMS/P), 
which includes approxi-

mately 30 linear miles of 
washes in the Wickenburg 
area. 

Project team members 
will be present to help local 
residents and business 
owners understand the pro­
posed changes in floodplain 
boundaries and the potential 
effect of those boundaries 
on specific properties and 
the community as a whole. 

The proposed changes in 
floodplain boundaries can 
ultimately affect local build­
ing and federal flood insur­
ance requirements. 

The current ADMS/P is 
an ·update to the original 
study completed in 1994. 

. Since then, growth, develop­
ment and other factors have 
altered previous drainage 
characteristics and patterns 
in some areas, which could 
cause new flooding hazards 
to arise where none existed 
before. 

Alternately, areas where 
flooding hazards previously 
existed may no longer be 
areas of concern. 

The results of Phase 2 of 
the ADMS/P will also be 

displayed at the open house. 
Phase 2 results were pre­
sented at a public meeting in 
August 2012 and have since 
been sent to the Federal 
Emergency Management 
Agency (FEMA) for 
review and approval. Once 
approved, they will be 
used to update the Flood 
Insurance Rate Maps. 

For more information 
on the study, visit www. 
fe d . maricopa.gov I ads/ 
WickenburgADMS.htm or 
call Gregory Jones at (602) 
50&5537. 
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COUNTY 

Tuesday, July 30, 2013 
Sun City, Arizona 
THE DAILY NEWS-SUN 
Page:A4 

Wickenburg meeting 
focuses on area floodplain 

STAFF REPORT 

Residents of Wickenburg 
and surrounding commu­
nities are invited to a public 
open house being conducted 
by the Flocxl Control District 
of Maricopa County and the 
t own of Wickenburg fron1 
5:30-7:30 p.m. Aug.l5. 

The session will be at the 
\Vickenburg Community 
Center, 160 N. Valentine St. 

At the open house, com­
mtrnity members ·will learn 
about the results of phase 
three of the Wickenburg 
Area Drainage I\1aster 
Study/ Plan, which includes 
approximately 30 linear 
miles of washes in the ¥/ick­
enburg area. 

Project team members 
\vill be present to help lo-

cal residents and business 
owners w1derstand the pro­
posed changes in floodplain 
bmrndaries and the potential 
effect of those boundaries on 
specific properties and the 
commtmity as a whole. 

The proposed changes in 
floodplain boundaries can ul­
timately affect local building 
and federal flood insurance 
requirements, flood control 
district officials said 

The ctu·rent ADMS/P is an 
update to the original study 
completed in 1994. Since 
then, growth, development 
and other factors have al­
tered previous drainage 
characteristics and patterns 
in some areas, \Vhich could 
cause new flooding hazards 
to arise where none existed 

before, officials stated in a 
release. Alternately, areas 
where ftoooing hazards pre­
viously existed may no lon­
ger be areas of concern. 

The results of phaS€ two 
of the ADMS/ P will also 
be displayed at the open 
house. Phase two results 
were presented at a pub­
lic meeting in August 2012 
and have since bee.n sent 
to the Federal Emergency 
Management Agency for re­
view and approval. Once ap­
proved, they -will be used to 
update the Flood Insw·ance 
RateNiaps. 

For more information on 
the study, visit W\vw.fcd.mar­
icopa.gov /ads/ Wickenbur­
gADMS.htm or c.:'lli Gregory 
Jones at 602-506-55:37. 
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Wickenburg, AZ 

FOR YOUR INFORMATION 
Maricopa County 

Flood Control Update 
Residents of Wickenburg and surrounding communities are invited 

to a public open house being conducted by the Flood Control District 
of Maricopa·County and the town of Wickenburg from 5:30-7:30 p.m. 
Aug.l5. -

· The session will be at the Wickenburg Community Center, 160 N. 
Valentine St 

At the open house, community members will learn about the results 
of phase three of the Wickenburg Area Drainage Master Study I 
Plan, which includes approximately 30 linear miles of washes in the 
Wickenburg area. 

Project team members will be present to help local residents and 
business owners understand the proposed changes in floodplain bound­
aries and the potential effect of those boundaries on specific properties 
and the community as a whole. 

The proposed changes in floodplain boundaries can ultimately affect 
local building and federal flood insurance requirements, flood control 
district officials said. 

The current ADMS/P is an update to the original study completed in 
1994. Since then, growth, development and other factors have altered 
previous drainage characteristic~ and patterns in some areas, which 
could cause new flooding hazards to arise where none existed before, 
officials stated in a release. Alternately, areas where flooding hazards 
previously existed may no longer be areas of concern. 

The results of phase two of the ADMS/P will also be displayed at 
the open house. Phase two results were presented at a public meeting 
in August 2012 and have since been sent to the Federal Emergency 
Management Agency for review and approval. Once approved, they will 
be used to update the Flood Insurance Rate Maps. 
· For more information on the study, visit www.fcd.maricopa.gov I ads/ 
WickenburgAD¥S.h~ or call Gregory ]ones at 602-506-5537 . 
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Phase 3 Tributaries- Technical Data Notebook 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Appendix 8 

8.7 FEMA CORRESPONDENCE 

Wickenburg Area Drainage Master Study/Plan 
B-7 
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NATIONAL FLOOD INSURANCE PROGRAM 
FEMA PRODUCTION AND TECHNICAL SERVICES CoNTRACTOR 

October 15, 2014 

The Honorable Denny Barney IN REPLY REFER TO: 
Chairman, Maricopa County Board of Commissioners 
301 West Jefferson, lOth Floor 

Case No. : l4-09-2457P 
Community: Maricopa County, AZ 
Community No.: 040037 Phoenix, AZ 85003 

316-PMR 

Dear Mr. Bru·ney: 

This is in reference to a request for a revision to the effective Flood Insurance Rate Map (FIRM) and 
Flood Insurance Study (FJS) report for your community. Infonnation pertinent to this revision request is 
listed below. 

Requester: 

Flooding Sources: 

FIRM Panels Affected: 

Ms. Kathryn Gross, CFM 

Little San Domingo Wash, Little San Domingo Wash 
Tributary 1, Mockingbird Wash, Mockingbird Wash 
Tributary, Monarch Wash, Ox Wash, San Domingo Wash, 
Wash F, Wash F Tributmy 1, Wasb G, Wash H, 
Wash HT07, Wash I, Wash J, Wash K, Wash K-1 , Wash 
L, Wash M, Wash 0, Wash S2 

04013C0329L, 0335L, 0340L, 0345L, 0365L, 0735L, and 
0755L 

We have completed our review of the submitted data and determined that the FIRM and FIS report should 
be revised as a Physical Map Revision (PMR). As a result of this PMR, the flood hazard information 
along Little San Domingo Wash will be revised from approximately 90 feet 1.1pstream of Gates Road to 
approximately 8,440 upstream of State Highway 74; Little San Domingo Wash Tributary 1 will be 
revised from the confluence with Little San Domingo Wash to approximately 5,050 feet ·upstream of 
State Highway GO; Mockingbird Wash will be revised from approximately 490 feet downstream of 
East Center to approximately 3,340 feet upstream of Red Hill Road; Mockingbird Wash Tributary will be 
revised from the confluence with Mockingbird Wash to approximately 2,140 feet upstream; 
Monarch Wash will be revised from approximately 90 feet upstream ofNorthwest Grand Avenue to 
approximately 18,430 feet upstream ofWest San Domingo Peak Trail; Ox Wash will be revised from 
approximately 810 feet downstream of Burlington Northern Santa Fe Railway to approximately 7,150 
feet upstream of Northwest Grand Avenue; San Domingo Wash will be revised from approximately 130 
feet downstream of North West Grand Avenue to approximately 12,280 feet upstream; Wash F will be 
revised from approximately 120 feet downstream ofNorthwest Grand Avenue to approximately 2,220 
~et . · 

LOMC Clearinghouse, 847 South Pickett Street, Afexandrla, VA 22304 PH: 1-877-FEMA MAP 

BakerAECOM, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, Is a 
Production and Technical Services Contractor for the National Flood Insurance Program 
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upstream of North San Domingo Peak Trail; Wash F Tributary 1 will be revised from the confluence with 
Wash F to approximately 2,150 feet upstream; Wash G will be revised from approximately 460 feet 
downstream ofNorthwest Grand Avenue to approximately 5,680 feet upstream; Wash H will be revised 
from approximately 700 feet downstream of Northwest Grand Avenue to approximately 9,430 feel 
upstream; Wash HT07 will be revised from approximately 70 feet downstream of Northwest Grand 
Avenue to approximately 7,530 feetllpstream; Wash I will be revised from approximately 80 fee t 
downstream of Northwest Grand Avenue to approximately 6,480 feet upstream; Wash J will be revised 
from approximately 80 feet downstream ofNorthwest Grand Avenue to approximately 2,910 feet 
upstream; Wash K will be revised from approximately 360 feet downstream of Northwest Grnnd Avenue 
to approximately 7,230 feet upstream of297th Avenue; Wash K-1 will be revised from the confluence 
with Wash K to approximately feet 4,360 upstream; Wash L will be revised from approximately 1,640 
feet downstream of East Center to approximately 3,870 feet upstream of Echo Hill Road; Wash M will be 
revised fi·om approximately 1,320 feet downstream ofEast Center to approximately 2,960 feet upstream; 
Wash 0 will be revised from approximately 790 feet downstream of East Center to approximately 
7,070 feet upstream; and Wash S2 wit\ be revised from the confluence with Little San Domingo Wash to 
approximately 2,710 feet upstream. 

Due to funding constraints FEMA is not able to initiate the PMR at this time. As soon as 
FEMA Region 9 has programmed funds to process the PMR as part of the revised FIRM and FIS report 
for Maricopa County, Arizona and Incorporated Areas, preliminary copies of the FIRM panels and FIS 
report will be distributed for review to determine if any additional changes arc warranted. 

In order to provide your community with the most up-to-date infonnation possible, we request that your 
community review the affected FIRM panels and revised FIS report to determine if any additional 
changes arc warranted. Examples of possible changes include updates to corporate limits nnd new streets. 
To assist us in processing the revised FIRM and FIS report in a timely manner, we request that your 

community submit the changes within 30 days of the date of this letter. Plense submit any requested 
changes, along with supporting documentation (e.g. annotated copies afFIRM panels, corporate limits 
map, topographic mapping), to us at the address shown at the bottom of the first page. 

Any changes to the affected FIRM panel or FIS repmt for your community thnt are received during this 
30-day period will be reviewed and incorporated, as appropriate, before we initiate the revision and 
republication process. We will send preliminary copies of the revised FIRM and FIS report to yom 
community for review. At that time, your community will have an additional 30 days to provide 
in formation to support other changes to the affected portions of the FIS report and map. We will review 
all information submitted during that 30-day period and incorporate it, ns approprinte, before the FIS 
repmt and map are republished and distributed. 

Your submittal of requested changes during the initial 30-day period will facilitate the revision and 
republication process. While it may be possible to incorporate requested changes later, it will probably 
cause significant delays in the revision and republication process. Therefore, if the data to support 
additional changes are not immediately available, or if additional time is needed, please inform us 
immediately . 
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If you have general questions about this case, the review nnd revision process, FEMApolicy, or the 
National Flood Insumncc Program, please call the FEMA Mnp Information eXchange (FMIX), tot! free, 
at 1-877-FEMA MAP (l -877-336-2627). If you have specific questions concerning this case, please call 
the Revisions Coordinator for this request, Mr. Joseph Kuechenmeister, P.E., CFM, at 
j kuechemneister@mbakercorp.com or at (720) 479-3181. 

cc: Ms. Kelli Sertich, ATCP, CFM 
FMS Division Manger 
Flood Control District of Maricopa County 

Mr. Tim Murphy, P.E. 

Sincerely, 

Syed Qayum, CFM 
LOMR Teclmicnl Manager 
BakerAECOM 

Manager, Mitigation Planning and Technical Programs 
Floodplain Management and Services Division 
Flood Control District of Maricopa County 

Ms. Kathryn Gross, CFM 
Senior Hydrologist 
Flood Control District of Maricopa Cmmly 

Mr. Kevin Lavalle 
GIS Analyst 
Flood Control District of Maricopa County 

Mr. Brian Casson, CFM 
NFIP State Manager 
Arizona Department of Water Resources 

Mr. Paul W.R. Hoskin, P.E. 
Principal 
Hoskiu-Ryan Consultants, Inc . 
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NATIONAL FLOOD INSURANCE PROGRAM 
FEMA P RODUCTION AND TEcHNicAL SERVICES CoNTRACTOR 

Ms. Kathryn Gross, CFM 
Senior Hydrologist 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

Dear Mr. Gross: 

May 14, 2014 

IN REPLY REFER TO: 
Case No.: 14-09-2457P 
Community: Maricopa County, AZ 
Community No.: 040037 

316-AD 

This responds to your request dated April 3, 2014, that the Department of Homeland Security ' s Federal 
Emergency Management Agency (FEMA) issue a revision to the Flood Insurance Rate Map (FIRM) for 
Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is listed 
below. 

Identifier: 

Flooding Sources: 

FIRM Panel(s) Affected: 

Wickenburg Area Drainage Master 
Study/Planning Phase III 

Little San Domingo Wash, Little San Domingo 
Wash Tributary I, Mockingbird Wash, 
Mockingbird Wash Tributary, Monarch Wash, 
Ox Wash, San Domingo Wash, Wash F, Wash F 
Tributary I, Wash G, Wash H, Wash HT07, 
Wash I, Wash J, Wash K, Wash K-1 , Wash L, 
Wash M, Wash 0 , Wash S2, 

04013C0329L, 0335L, 0340L, 0345L, 0365L, 
0735L, 0755L 

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

If we do not receive the required data within 90 days, we will suspend our processing of your request. 
Any data submitted after 90 days will be treated as an original submittal and will be subject to all 
submittal/payment procedures, including the flat review and processing fee for requests of this type 
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, 
which was published in the Federal Register, is available on the FEMA website at 
http ://www. fema.gov/plan/prevent/thm/frm _fees.shtm for your information . 

LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304 PH: 1-877-FEMA MAP 

BakerAECOM, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Production and Technical Services Contractor for the National Flood Insurance Program 
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FEMA receives a very large volume of requests and cannot maintain inactive requests for an indefinite 
period oftime. Therefore, we are unable to grant extensions for the submission of required data/fees for 
revision requests . If a requester is informed by letter that additional data are required to complete our 
review of a request, the data/fee must be submitted within 90 days ofthe date ofthe letter. Any fees 
already paid will be forfeited for any request for which the requested data are not received within 90 days. 

If you have general questions about your request, FEMA policy, or the National Flood Insurance 
Program, please call the FEMA Map Information eXchange (FMIX), toll free , at 1-877-FEMA MAP 
(1-877-336-2627). If you have specific questions concerning your request, please contact your case 
reviewer, Mr. Paul Anderson, P.E. , CFM, by e-mail at PMAnderson@mbakerintl.com or by telephone at 
720-514-1121 , or the Revisions Coordinator for your request, Mr. Joseph Kuechenmeister, P.E., CFM, at 
jkuechenmeister@ mbakerintl.com or at (720) 4 79-3 181. 

Enclosure 

cc: Mr. Timothy S. Phillips, P.E. 
Chief Engineer and General Manager 
Maricopa County 

Mr. Paul W.R. Hoskin, P.E. 
Principal 
Hoskin-Ryan Consultants, Inc . 

Sincerely, 

Syed Qayum, CFM 
LOMR Technical Manager 
BakerAECOM 
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NATIONAL FLOOD INSURANCE PROGRAM 

Case No.: 14-09-2457P 

FEMA PROD c no • AND TECH 1 AL SERVI ES Co TRAeroR 

Summary of Additional Data Required to Support a 
Letter of Map Revision (LOMR) 

Requester: Ms. Kathryn Gross, CFM 

Community: Maricopa County, AZ Community No.: 040037 

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

1. Our detailed review reveals that the regulatory f1oodway for several washes were determined by 
setting narrow floodplain fringes along steep mountain washes with small surcharges. For example, 
Wash Fat Cross Sections 1.084, 1.021 and 0.065 has surcharges of 0.0 I and 0.02. Please remove the 
floodway encroachments at these cross sections. 

2. Our detailed review reveals that road crossings were observed along Wash Fat North Sugar Street 
and at Cross Section 0.9172 along Mockingbird Wash. Please verifY that roads are present along 
these and other washes and explain why no culverts or bridges were modeled. 

3. Our detailed review reveals that the invert along Wash M at Cross Section 0.4 73 is approximately 1.5 
feet lower than the channel thalweg. In addition, along Wash 1 the culvert invert is approximately 2.5 
feet lower than the channel thalweg at Cross Section 0.123 . Please verifY this culvert data and make 
any necessary changes to the submitted existing conditions HEC-RAS models for these washes if 
needed. 

4. Our detailed review revealed that Cross Section 3.386 along Wash K should contain areas of 
ineffective flow during the base (!-percent-annual-chance) flood. Please revise this cross section to 
show the ineffective flow area or provide an explanation why this area should actively convey flow. 

5. Our detailed review reveals Manning n-values for Mockingbird Wash, Monarch Wash, Wash H, Ox 
Wash, Wash F, and Wash HT07 that are less than 0.03. These values do not appear to be indicative 
of natural conditions and are less than those recommended for clean straight streams at normal 
conditions according to the "HEC-RAS River Analysis System- Hydraulic Reference Manual­
Version 4.1 ," prepared by the United States Army Corps of Engineers, dated January 2010. Please 
provide an explanation for the use of the low Manning n-values, or revise the submitted hydraulic 
models using a reasonable Manning n-value. 

6. Our detailed review revealed multiple cross sections that have improperly placed bank stations. For 
example, along Little San Domingo Wash, the channel bank stations at Cross Sections 1.574, 3.150 
and 3.897 were placed at the bottom of the channel. In addition, various cross sections have the 
floodway stations within the natural channel such as along Ox Wash at Cross Section 1.159. Please 
provide updated submitted existing conditions models that correct these discrepancies or explain why 
this is not necessary . 

LOMC Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304 PH: 1-877-FEMA MAP 

BakerAECOM, under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Production and Technical Services Contractor for the National Flood Insurance Program 
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7. Our detailed review reveals areas where the revised floodway is narrower than the effective 
regulatory floodway delineation. These areas have segments with braided channels which are not 
included in the floodway delineation and could present areas of high ri sk for future deve lopment. 
Please review all areas with multiple braided channels and submit revised floodway analyses that 
have these lower flow channels included within the channel banks and the floodway delineation . 

8. It appears from our detailed review that a tributary exists on the left overbank between Cross Sections 
0.283 and 0.381 along Wash HT07. This also occurs between Cross Sections 2.137 and 2.053 along 
Mockingbird Wash. Please provide additional cross sections that model these tributaries or explain 
why this is not necessary . In addition, please explain why the deepest part ofthe channel at Cross 
Section 0.498 along Wash HT07 is not defined as in the channel but on the overbank floodplain. 

9. Our detailed review reveals a sharp increase in velocity head between Cross Sections 0.235 and 0.283 
along Wash 0. Please add additional cross sections to the submitted existing conditions HEC-RAS 
analysis to better model this area or explain why this is not necessary. 

I 0. Our detailed review reveals issues with the centerlines or profile baselines on the topographic work 
maps entitled, " Wickenburg Area Drainage Master Study I Plan Phase 3," prepared by Hoskin-Ryan 
Consultants Inc. , dated November 2013. 

(a) "Swtrln" shapefile lines are outside of the floodway boundaries along the Little San 
Domingo Wash, Wash H, Wash I, Wash K and Monarch Wash . 

(b) The floodway is not along the stream centerline or is away from the floodplain along Wash 
L. 

(c) The channel centerline/profile baselines were not present for Wash HT07, Wash J and 
Wash M downstream of US Highway 60. 

11. Our detailed review reveals naming inconsistencies within the submitted existing conditions HEC­
RAS models and the submitted GIS shapefiles. Please correct the following naming discrepancies. 

(a) Wash F Tributary l is shown as F2 in the submitted HEC-RAS model. In addition, the IDs 
of two cross section at the most downstream location in the submitted cross section 
shapefile do not match the IDs in the submitted HEC-RAS model. 

(b) The Little San Domingo Wash submitted HEC-RAS model has a reach that is named S2. 
However the reach is named 52 in the submitted "swtrln" shapefile. 

12. From our technical review it appears as though the base floodplain delineation is not mapped 
correctly at certain locations along Wash G. For example, the base flood elevations (BFEs) at Cross 
Sections 0.184 and 0.3 16 are 1895 and 1899 respectively; however on the above referenced 
topographic work map the base floodplain is mapped to approximately 1890 at the right overbank 
breakout. Please check all other floodplain delineations and provide an explanation for these 
discrepancies, or make the appropriate revisions. 

13 . Our detailed review reveals that the submitted ground elevation contour data is incomplete for Little 
San Domingo Wash upstream of Cross Section 1.441. Please submit additional topographic contour 
information for this Wash . 
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14. Our detailed review reveals that the topographic contour information is at 4-foot contours at the 
upstream end of Wash K. Please confirm that this contour interval is at least as accurate as or more 
accurate than the contour interval level used for the effective mapping information. 

15. Paragraph 65.6(a)(2) of the National Flood Insurance Program (NFIP) regulations states that to avoid 
discontinuities between revised and unrevised flood data, the hydraulic analyses must be extensive 
enough to ensure a logical transition between the revised floodplain boundaries and those developed 
previously for areas not affected by the revision. Our review indicates that the boundary of the base 
flood and regulatory floodway shown on the above-referenced topographic work maps do not 
logically tie in to the effective base floodplain and regulatory floodway boundaries at the downstream 
end of the revision for Washes H, Little San Domingo Wash and Monarch Wash . Please revise the 
boundary delineation at the downstream end of the revision to provide a logical tie in. 

Please send the required data and/or fee directly to us at the address shown at the bottom of the first page. 
For identification purposes, please include the case number referenced above on all correspondence . 
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April 3, 2014 

LO:MR Managet 
LOMC Clearinghouse 
847 South Pickett Street 
Alexandria, VA 22304-4605 

Subject: Wickenburg Area Drainage Master Plan: Phase 3 Floodplain Delineation Study TDN 
(FCD Contract FCD2009C030) by Hoskin Ryan Consultants, Inc. 

Communities: Uninc9rporated Maricopa County, Community No. 040037 

Flooding Sources: WashL 
Mockingbird Wash 
Wash F Tributru:y 1 
Monarch Wash 
WashH 
WashM 
Little San Domingo Wash 

Wash 0 Wash HT07 
Mockingbird Wash Tributary Wash F 
Wash K Wash K-1 
San Domingo Wash Wash I 
WashJ Ox Wash 
Wash G Wash S2 
Little San Domingo Wash Tributa1y 1 

FIRM panels affected: 04013C0329L, 04013C0335L, 04013C0340L, 04013C0345L, 04013C0365L, 
04013C0735L,04013C0755 

LOMR Manager: 

Enclosed is the technical supporting data for the Wickenburg Area Drainage Master Plan: Phase 3 
Floodplain Delineation Study TDN. This study includes new hydrology and there-delineation of 27.5 
linear miles of Zone AE floodplain and floodway, re-delineation of 3.8linear miles of Zone A to Zone AE 
floodplains without floodways and 1.4linear miles of new Zone AE floodplains without floodways for the 
various flooding sources listed above within Unincorporated Maricopa County. The study area is located 
in the no1i:hwest portion of Maricopa County. 

The results are presented in one Technical Data Notebook. Hydrologic and hydraulic information is 
located in Section 4 and 5. The FEMA fo.rms are located in Section 2. A full-size set of floodplain 
delineation work maps arc included as a roll with this Notebook. Annotated FIRM panels are located in at 
the back of the report. Digital versions of the hydrologic and hydraulic analysis are included on the CD in 
the front pocket of the Notebook. 
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'The digital floodplain limits and topographic contours are .included on a DVD "GIS Data in the 
Wickenburg Phase III Project Area". The DVD is located in the front pocket of the Notebook as well. 

If you have any questions, please contact me at (602) 506-4837, or kag@mail.maricopa.gov. 

Sincerely, 

Kathqn Gross, CFM, .A. 
Hydrology and Hydraulics Branch 

Enclosure: 1 binder and 1 set of rolled maps 

Copy to: Brian Casson, CFM 
NFIP State Coordinator 
Arizona Department of Water Resources 
Office of Dam Safety and Flood Mitigation 
3550 N. CentralAve. 
Phoenix, AZ 85012 

Robert Bezek 
Federal Emergency Management Agency 
Region IX 
1111 Broadway, Suite 1200 
Oakland, CA 94607 

Paul Hoskin, P .E. 
Hoskin Ryan Consultants, Inc 
6245 N. 24th Parkway, Suite 100 
Phoenix, AZ 85016 
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Phase 3 Tributaries - Technical Data Notebook Appendix C 

Appendix C: Survey Field Notes 

The Wickenburg Area Drainage Master Study/Plan Phase 3 Survey Report, prepared by Hoskin-Ryan 
Consultants , Inc. is included as Appendix C. (Included in CD) 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 C-1 

Wickenburg Area Drainage Master Study/Plan 
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Phase 3 Tributaries- Technical Data Notebook 

Appendix D: Hydrologic Analysis Supporting Documentation 

D.1 Precipitation Data 

D.2 Physical Parameter Calculations 

D.3 Hydrograph Routing Data 

D.4 Reservoir Routing Data 

(Included in CD) 

(Included in CD) 

(Included in CD) 

Note: No reservoirs are included with this study. 

D.5 Flow Splits and Diversions Data 

Note: No flow splits or diversions are included with this study. 

Appendix D 

D.6 Hydrologic Calculations (Included in CD, 100 yr 6 and 24hr Summary tables 

included in report) 

D. 7 Verification 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

(Included in CD) 

Wickenburg Area Drainage Master Study/Plan 
D-1 
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Phase 3 Tributaries- Technical Data Notebook 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Appendix D 

0.6 HYDROLOGIC CALCULATIONS 

Wickenburg Area Drainage Master Study/Plan 
D-7 
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ROUTED TO 
R5D41 1453. 4. 58 290. 73. 24. 1.48 

HYDROGRAPH AT 
5D43 327. 82. 27. 1. 32 1755. 4.42 

COMBINED AT 
C5D41 2667. 4. so 590. 149. so. 2.80 

COMBINED AT 
+ C5D08 8743. 4. 83 2268. 574. 191. 18 . 10 

• 
ROUTED TO 

+ R5D08 2267. 574. 
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191. 18.10 8405. 5.17 



• + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

• + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

• 

HYOROGRAPH AT 

2 COMBINED AT 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMB INED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

COMBINED AT 

COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

5009 

CSD09 

5011 

cso11 

RS009 

SOlO 

CSD10 

HT02 

HT06 

DUMMY4 

ox1 

OX2 

COX2 

ROXl 

OX3 

COX1 

OX4 

COX4 

ROX4 

OX5 

COX5 

ROX5 

OX6 

COX6 

OX21 

ROX21 

OX22 

COX21 

COX22 

ROX6 

OX? 

cox? 

LS01 

RLSOl 

LS02 

1352. 

8733. 

1069 . 

8975. 

8983 . 

1164. 

8993. 

549. 

361. 

17133. 

1618. 

1691. 

2926 . 

2748 . 

747. 

3229. 

1925 . 

4318. 

4232. 

1767 . 

4443. 

4428. 

360. 

4432. 

1487. 

1187. 

904. 

1505. 

5210. 

5213 . 

273. 

5213. 

1026 . 

992. 

929. 

4. 58 

5.17 

4. 50 

5 .08 

5. 25 

4 . 25 

5. 25 

4. 33 

4. 17 

5.00 

4 . 67 

4. 58 

4.67 

4. 92 

4. 75 

4. 92 

4. 58 

4.83 

5.00 

4. 25 

4.92 

4 . 92 

4.08 

4.92 

4.42 

4 . 67 

4. 33 

4 . 58 

4 . 92 

4 . 92 

4 . 08 

4. 92 

4. 75 

4. 83 

4 . 67 

P3 -1006. OUT 

252. 

2434. 

189. 

2564. 

2564. 

133. 

2642. 

65. 

27. 

5538 . 

359 . 

369. 

698. 

697. 

151. 

818. 

354. 

1103. 

1103. 

209. 

1257. 

1257 . 

28. 

1277. 

214. 

214. 

94. 

294. 

1503. 

1503. 

16. 

1515. 

247 . 

247 . 

201 . 

63. 

617. 

47. 

650 . 

650. 

33. 

671. 

16. 

7. 

1418 . 

91. 

93 . 

176 . 

17 6 . 

38 . 

207. 

89. 

280 . 

280 . 

52. 

319. 

319. 

7. 

324. 

54. 

54 . 

23 . 

74. 

381. 

381. 

4. 

384. 

63. 

63. 

51. 
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21. 

206 . 

16. 

217. 

217. 

11. 

224. 

5 . 

2. 

473. 

30 . 

31. 

59 . 

59 . 

13. 

69. 

30. 

93. 

93. 

17. 

106. 

106. 

2. 

108. 

18. 

18. 

8. 

25. 

127. 

127. 

1. 

128. 

21. 

21. 

17 . 

1.08 

19.18 

0 . 73 

19.91 

19.91 

0. 58 

20 . 49 

0.27 

0 . 16 

51.57 

1.64 

1.62 

3.26 

3 . 26 

0. 70 

3. 97 

1. 82 

5. 79 

5. 79 

1.03 

6.81 

6 . 81 

0.12 

6.93 

1.00 

1.00 

0.46 

1.46 

8. 39 

8. 39 

0.08 

8.47 

1. 23 

1. 23 

1.01 



• 
+ 

+ 

+ 

+ 

+ 

• + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

• 

ROUTED TO 

HYOROGRAPH AT 

3 COMB INED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYOROGRAPH AT 

COMBINED AT 

COMBINED AT 

ROUTED T O 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

5 COMBINED AT 

RLS02 

LS03 

CLS03 

RLS03 

LS04 

CLS04 

RLS04 

LS05 

CLS05 

RLS05 

LS06 

RLS06 

CLS06 

LS07 

CLS07 

RL S07 

LS08 

CLS08 

RLS08 

LSll 

RLSll 

LS12 

CLS12 

RLS1 2 

CLSlO 

LS2 l 

RLS2l 

LS22 

CLS22A 

CLS22 

RLS22 

LS09 

CLS09 

HT319 

JOl 

923 . 

814. 

1791. 

1 721. 

1486. 

2380. 

2231. 

1429 . 

2819 . 

2792. 

1149 . 

1107. 

3162. 

910 . 

3178. 

3168. 

1050. 

3211 . 

3205. 

486. 

424 . 

378. 

595. 

592 . 

3295. 

791. 

723 . 

787. 

999 . 

3671. 

3633. 

1163 . 

3943. 

532. 

721. 

4 . 75 

4. 25 

4 . 75 

5 .00 

4.42 

4. 75 

5.33 

4 . 67 

5. 17 

5 . 25 

4 . 50 

4. 58 

5 .17 

4.25 

5. 17 

5.25 

4. 25 

5 . 17 

5 . 25 

4. 33 

4. 50 

4.17 

4. 25 

4. 33 

5.17 

4 . 42 

4 . 67 

4 . 25 

4 . 33 

4. 75 

4.83 

4 . 33 

4. 75 

4.17 

4 . 33 

P3 -1006. OUT 

201. 

83. 

486 . 

485. 

242. 

689. 

688. 

275. 

914. 

913 . 

176. 

176. 

1050. 

85. 

1113. 

1113. 

109. 

1193. 

1193 . 

56. 

56. 

31. 

86. 

86. 

12 55. 

108 . 

108. 

68. 

1 70 . 

1378. 

1378 . 

141. 

1467. 

36 . 

87. 

51. 

21. 

124 . 

124. 

61. 

176. 

176. 

69. 

232. 

232. 

44 . 

44. 

267. 

21. 

282. 

282. 

27 . 

303. 

303. 

14. 

14. 

8. 

22. 

22. 

319. 

27. 

27. 

1 7 . 

42. 

350. 

350 . 

35. 

372. 

9. 

22. 
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1 7. 

7 . 

41. 

41. 

20. 

59. 

59 . 

23. 

77 . 

77. 

15. 

15 . 

89. 

7. 

94. 

94. 

9. 

101. 

101. 

5. 

5. 

3. 

7. 

7. 

1 06. 

9 . 

9 . 

6 . 

14. 

117 . 

117. 

12. 

1 24. 

3. 

7. 

1.01 

0.39 

2. 63 

2.63 

1.08 

3.71 

3.71 

l. 33 

5.04 

5 . 04 

0.84 

0.84 

5. 88 

0. 39 

6.27 

6.27 

0. 50 

6. 77 

6.77 

0.26 

0.26 

0.13 

0.39 

0.39 

7.16 

0. 51 

0. 51 

0.33 

0.84 

8.00 

8 . 00 

0. 76 

8. 76 

0. 21 

0.41 



• DUMMY6 21563. 4. 92 
P3-1006.0UT 

7223. 1862. 621. 69.43 

*** NORMAL END OF HEC- 1 *** 

• 
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• 

•• 

• 

PEAK FLOW TIME 

+ (CFS) 

+ 33597. 

(HR) 

12 . 92 

PEAK FLOW TIME 

(CFS) (HR) 

34333. 12 . 92 

1 

OPERATION 

HYOROGRAPH AT 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

HYOROGRAPH AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 

2 COMBINED AT 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

P3-10024 .OUT 

HYOROGRAPH AT STATION DUMMY6 
TRAN SPOS ITION AREA 90 . 0 SQ MI 

MAXIMUM AVERAGE FLOW 

(CFS) 

(INCHES) 
(AC-FT) 

6- HR 

10213 . 
1. 368 
5064 . 

24-HR 72-HR 

2854. 
1. 529 
5661. 

954 . 
1. 532 
5674 . 

CUMULATIVE AREA ~ 69.43 SQ MI 

INTERPOLATED HYDROGRAPH AT DUMMY6 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

10417. 
1. 395 
5166. 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

2909 . 
1. 558 
5770 . 

972. 
1. 562 
5784. 

CUMULATIVE AREA ~ 69.43 SQ MI 

166 .58- HR 

412. 
1. 532 
5674. 

166. 58- HR 

420 . 
1. 562 
5784. 

RUNOFF SUMMARY 
FLOiv IN CUBIC FEET PER SECOND 

TIME IN HOURS , AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
STATION FLOW PEAK 

6-HOUR 72- HOUR 24-HOUR 

MB01 1899 . 12.33 268 . 76. 25. 

RMB01 1768. 12.50 268. 76. 25. 

MB02 632. 12 . 25 78. 22. 7. 

CMB02 2233. 12.42 345. 98. 33. 

MB03 1297 . 12.33 1 89 . 55. 18. 

CMB03 3477. 12 . 42 532. 152. 51. 

RMB02 3444 . 12.50 532 . 152. 51. 

MB04 334. 1 2 . 25 30. B. 3. 

CMB04 3585. 12 . 50 561. 160. 53. 

MB05 1066. 12.33 14 3. 40. 13. 

CMB05 4402. 12.50 702. 199. 66. 

RMB04 4050. 12 . 75 702. 199. 66. 

MB06 717. 12.67 140. 38. 13. 

CMB06 4735. 12.75 839. 236. 79. 

RMB06 4573 . 12.83 839. 236. 79. 

MB21 604. 12.42 83. 22. 7. 

RMB21 493. 12.67 83. 22 . 7. 

MB22 676. 12.33 96. 30. 10 . 

CMB22 935. 12.42 1 79. 51. 17 . 

MB23 482. 12.33 72. 22. 7. 

CMB23 1412. 12.42 250. 73. 24. 

RMB22 1405. 12.50 250. 73. 24. 
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BASIN 
AREA 

1.67 

1.67 

0 . 49 

2 .15 

1.11 

3. 26 

3. 26 

0.24 

3.51 

0.85 

4 . 36 

4 . 36 

0. 78 

5.14 

5.14 

0. 51 

0. 51 

0 .41 

0.92 

0. 34 

1. 26 

1. 26 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 



• HYDROGRAPH AT 
+ 

3 COMBINED AT 

HYDROG RAPH AT 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

HYOROGRAPH AT 
+ 

2 COMBINED AT 

HYOROGRAPH AT 

HYOROGRAPH AT 
+ 

HYOROGRAPH AT 

+ 

5 COMBINED AT 
+ 

HYOROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT • HYDROGRAPH AT 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 

HYOROGRAPH AT 
+ 

ROUTED TO 
+ 

HYOROGRAPH AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

HYOROGRAPH AT 
+ 

6 COMBINED AT 
+ 

HYOROGRAPH AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT • 

MB07 

CMB07 

01 

02 

C02 

R02 

03 

co3 

HT01 

HT03 

HT04 

OUMMY1 

MOl 

L01 

KOl 

RK01 

K03 

CK03 

K02 

CK02 

RK02 

K04 

CK04 

IOl 

RI01 

I02 

CI02 

RI02 

I03 

CI03 

HT08 

DUMMY2 

MW01 

RMW01 

MW02 

233. 

5482. 

1212 . 

914. 

2118. 

1846. 

1038 . 

2412. 

359. 

360. 

404. 

7687. 

545. 

931. 

1002 . 

898. 

498. 

1327. 

1013 . 

2291. 

1771. 

1344. 

2988. 

1113. 

1014. 

1196. 

2096. 

2046. 

492. 

2139. 

185. 

12853. 

1309. 

1068. 

811. 

12.17 

12 . 83 

12.50 

12.50 

12.50 

12 . 75 

12.42 

12.67 

12.17 

12.17 

12.25 

12.83 

12 . 25 

12 . 50 

12 . 25 

12 . 42 

12.25 

12.42 

12.33 

12 . 33 

12.83 

12.58 

12 .7 5 

12 . 42 

12.67 

12 . 50 

12.58 

12.75 

12 . 25 

12.67 

12.17 

12.75 

12.42 

12.75 

12. 58 

P3-10024 .OUT 

20. 6. 

1105. 

207. 

161 . 

366. 

366. 

148. 

512. 

34. 

31. 

43. 

1715. 

67. 

145. 

120. 

120 . 

58. 

178 . 

126 . 

302. 

302. 

260. 

559. 

175 . 

175 . 

183. 

356. 

356. 

48. 

402. 

14. 

2793 . 

215. 

215. 

169. 

314. 

54. 

44. 

97. 

97 . 

42. 

139. 

10. 

9. 

12. 

482 . 

19. 

40. 

32. 

32. 

15. 

46. 

31. 

77. 

77. 

74. 

151. 

45 . 

45. 

50 . 

95. 

95. 

13. 

107 . 

4. 

774. 

63. 

63 . 

49. 
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2. 

105. 

18. 

15 . 

32. 

32. 

14. 

46. 

3. 

3. 

4 . 

161. 

6. 

13. 

11. 

11 . 

5. 

15. 

10. 

26. 

26 . 

25 . 

50. 

15. 

15. 

17 . 

32. 

32. 

4 . 

36. 

1. 

258 . 

21. 

21. 

16. 

0.10 

6 . 50 

1. 29 

0. 93 

2. 22 

2. 22 

0 . 72 

2 . 94 

0.14 

0.15 

0. 23 

9. 95 

0.32 

0.80 

0.69 

0.69 

0 . 34 

1.03 

o. 78 

1.81 

1.81 

1. 27 

3 . 08 

1.00 

1.00 

1.03 

2.03 

2. 03 

o. 28 

2. 31 

0.08 

16.54 

1. 30 

1. 30 

1.00 



• CMW02 1 797 . 12 . 75 
P3-10024.0UT 

382 . 111 . 37 . 2. 30 

HYDROGRAPH AT 
+ MW03 772 . 12.58 152. 44 . 15. 0 . 92 

HYDROGRAPH AT 
+ MW0 4 688 . 1 2.33 101. 29 . 10. 0 . 59 

2 COMBINED AT 
+ CMW04 1312. 1 2.50 253. 74 . 25 . 1. 51 

RO UTED TO 
+ RMW03 253. 74. 1165. 12.67 25. 1. 51 

HYDROGRAPH AT 
MW05 89 . 26. 625 . 12 . 33 9. 0.49 

COMBINED AT 

+ CMW03 1495. 1 2 . 67 340 . 99. 33 . 2 . 00 

COMBINED AT 
+ CMW05 3262 . 12.67 719. 209. 70. 4 . 30 

RO UTED TO 
+ RMW02 2839. 13.00 719. 209 . 70. 4.30 

HYDROGRAPH AT 
MW06 858. 1 2 .58 1 52. 39. 13. 0.93 

2 COMBINED AT 
+ CMW09 3319. 12 . 92 868. 248. 83 . 5 . 2 3 

HYDROGRAPH AT 
MW2 1 1410. 12 . 92 362. 104. 35. 2. 30 

ROUTED TO 
+ RMW21 360 . 104. 965 . 13.17 35 . 2.30 

HYDROGRAPH AT 
MW22 282 . 78 . 1196. 1 2.83 26. 1. 60 

COMBINED AT 
+ CMW22 1936 . 12.92 638 . 181. 61. 3. 90 

COMBINED AT 
+ CMW06 5230 . 12 . 92 1497. 427. 1 43 . 9.13 

RO UT ED TO 
RMW06 5144. 13 . 25 1497. 427 . 1 43. 9.13 

HYDROGRAPH AT 
+ MW07 1068. 1 2 . 42 131. 33 . 11 . 0. 93 • 2 COMBINED AT 

CMW07 5241. 13.25 1624. 459 . 1 53 . 10.06 

HYDROGRAPH AT 
MW08 90 . 23. 8. 0 . 59 625. 1 2 . 50 

ROUTED TO 
+ RMW08 607 . 1 2 . 58 90 . 23. 8. 0. 59 

2 COMBINED AT 
+ CMW08 5357. 13 . 17 1 705. 480 . 160 . 10 . 65 

HYDROGRAPH AT 
+ HT310 364 . 12. 17 28 . 8 . 3 . 0. 1 6 

HYDROGRAPH AT 
+ H0 1 1375. 12.83 364. 108 . 36. 1. 76 

HYDROGRAPH AT 
+ G0 1 493. 12 . 42 57. 14 . 5. 0.41 

HYDROGRAPH AT 
F01 460. 12 . 25 47. 13. 4 . 0.26 

HYDROGRAPH AT 
+ HT07 136 . 35. 12 . 0 . 89 944. 12.50 

7 COMBINED AT 
+ DUMMY3 17896 . 12 . 83 4820 . 1351. 451. 30 . 66 

HYDROGRAPH AT 
+ SD01 742 . 1 2.50 109. 28. 9. 0.87 

HY DROGRAPH AT 
SD02 971. 12 . 25 98. 25. 8 . 0 . 78 

2 COMBINED AT 
C5D02 1 531 . 1 2 . 33 206 . 52. 17 . 1. 65 

ROUTED TO 
R5D01 1426. 12.50 206. 52 . 17 . 1. 65 

HYDROGRAPH AT 
+ 5D04 1656 . 12.33 219. 59 . 20. 1. 52 

2 COMBINED AT 

+ C5D04 423 . 110 . 37 . 3 . 18 2984 . 1 2.42 

HYDROGRAPH AT 
5D03 1206. 12.50 192 . 52. 17 . 1. 32 

• 
2 COMBINED AT 

C5D03 61 2 . 162. 
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54. 4.49 41 64. 1 2.42 



• 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

• + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

• 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

COMBINED AT 

COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

2 COMBINED AT 

HYDROGRA PH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

COMBINED AT 

COM BINED AT 

ROUTED TO 

HYOROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

COMBINED AT 

COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMB IN ED AT 

HYDROGRAPH AT 

R5D03 

5005 

C5D05A 

5021 

R5D21 

5022 

c5o22 

C5D05 

R5D05 

SD06 

CSD06 

R5D06 

5007 

C5D07A 

5031 

R5031 

503 2 

RSD32 

5033 

CSD33 

C5D07 

R5D33 

5008 

C5008A 

5041 

5042 

C5D42 

R5D4 1 

5043 

C5D41 

CSD08 

R5 D08 

5009 

C5D09 

5011 

3910. 

1500. 

5247 . 

1008. 

934. 

1206. 

1919. 

7137. 

6916 . 

1907. 

8019. 

7731. 

1446. 

8512. 

1801. 

1495 . 

788. 

744 . 

1194. 

3408 . 

10719 . 

10666. 

1040 . 

10780. 

995. 

713. 

1681. 

1483. 

1675. 

2954. 

12651. 

1 22 73 . 

1220. 

12689. 

903. 

12 . 58 

12.42 

12 . 50 

12. 50 

12.67 

12 . 42 

12.50 

12 . 50 

12. 58 

12.33 

12 . 58 

12 . 83 

12 .so 

12.83 

12.33 

12 . 58 

1 2 . 33 

1 2 . 58 

12.58 

12.58 

12.75 

12 . 83 

12 . 17 

12 . 83 

12. 42 

12.33 

12 . 42 

12.58 

12 .42 

12.50 

12.75 

13.17 

12.50 

13.08 

12.50 

P3-10024 .OUT 

612. 

206 . 

815. 

176. 

176. 

177. 

352. 

1162 . 

1162 . 

262. 

1419 . 

1419. 

262. 

1663. 

238. 

238. 

117. 

117. 

224 . 

575. 

2187. 

2187. 

121. 

2298. 

167. 

100. 

266 . 

266. 

297. 

560. 

2805 . 

2805. 

227. 

3008. 

169 . 

162 . 

52 . 

213. 

50. 

so. 

47. 

96 . 

308. 

308. 

76 . 

383 . 

383 . 

74. 

452. 

67. 

67. 

33. 

33. 

62. 

161. 

600. 

600. 

36. 

633. 

47. 

27 . 

73. 

73. 

88. 

161. 

779. 

779 . 

68. 

841. 

53. 
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54 . 

17. 

71. 

17. 

17. 

16 . 

32. 

103. 

103 . 

25 . 

128. 

128 . 

25. 

151. 

22 . 

22 . 

11. 

11 . 

21. 

54. 

200. 

200. 

12. 

211. 

16 . 

9. 

25. 

25. 

29. 

54. 

260. 

260. 

23. 

281. 

18. 

4.49 

1. 55 

6.04 

1.16 

1.16 

1.26 

2.41 

8 . 46 

8 . 46 

1.49 

9.94 

9.94 

1. 39 

11 .34 

1.49 

1. 49 

0 .69 

0.69 

1. 26 

3. 44 

14.78 

14.78 

0. 52 

15 .30 

0 . 93 

0 . 55 

1.48 

1. 48 

1. 32 

2. 80 

18.10 

18 . 10 

1.08 

19.18 

0.73 



• 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

• 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

• 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYOROGRAPH AT 

4 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

RO UT ED TO 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

COMBINED AT 

COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUT ED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

CSOll 

RSD09 

SOlO 

csolO 

HT02 

HT0 6 

DUMMY4 

oxl 

OX2 

cox2 

ROXl 

OX3 

COXl 

OX4 

COX4 

ROX4 

oxs 

COX5 

ROX5 

ox6 

COX6 

ox21 

ROX21 

OX22 

COX21 

COX22 

ROX6 

OX7 

COX7 

LSOl 

RLS01 

LS02 

RLS02 

LS03 

CLS03 

12961. 

12926. 

952 . 

12949. 

440. 

289. 

26440 . 

1583. 

1649. 

3220 . 

2754. 

633. 

3319. 

1908 . 

4624. 

4529. 

1677. 

4722. 

4720 . 

290. 

4726. 

1361. 

1230 . 

728. 

1521. 

5742. 

5733 . 

218. 

5734. 

952 . 

913 . 

841. 

829. 

654. 

1827. 

13.08 

13.25 

12 . 25 

13 . 25 

12 . 33 

1 2 .17 

13.00 

12.58 

12.58 

12 . 58 

12 . 92 

12 . 75 

12.92 

12.58 

12.83 

12 . 92 

12.25 

12.92 

12.92 

12.08 

12 . 92 

12 . 42 

12.67 

12.25 

12 . 58 

12.83 

1 2 . 92 

12 . 08 

12.92 

12.75 

12 . 83 

12 . 67 

12.75 

12.25 

12 . 75 

P3-10024. OUT 

3160 . 

3160. 

116. 

3262 . 

56. 

22. 

7770. 

328 . 

336. 

662. 

661. 

130. 

788. 

328. 

1111. 

1111. 

184. 

1291. 

1291. 

24 . 

1313. 

188. 

188. 

77. 

264 . 

1573. 

1573. 

14. 

1586. 

230 . 

230 . 

180. 

180. 

69 . 

476 . 

888. 

888. 

35 . 

920. 

16 . 

6. 

2187. 

92. 

94. 

185. 

185. 

34 . 

218. 

91. 

308. 

308 . 

51. 

358 . 

358. 

7. 

364. 

47. 

47. 

20 . 

67. 

430. 

430. 

4 . 

434 . 

69. 

69 . 

50 . 

50 . 

19. 

137. 
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297 . 

297. 

12. 

307 . 

5. 

2. 

730 . 

31. 

31. 

62. 

62. 

11. 

73. 

30. 

103 . 

103. 

17. 

119 . 

119. 

2. 

122 . 

16. 

16. 

7. 

22 . 

1 44 . 

1 44. 

1. 

145. 

23 . 

23. 

17. 

17. 

6. 

46. 

19.91 

19.91 

0. 58 

20.49 

0.27 

0.16 

51.57 

1.64 

1. 62 

3 . 26 

3 . 26 

o. 70 

3.97 

1. 82 

5 . 79 

5 . 79 

1.03 

6.81 

6 . 81 

0.12 

6 . 93 

1.00 

1.00 

0.46 

1.46 

8 . 39 

8. 39 

0 . 08 

8. 47 

1. 23 

1. 23 

1.01 

1.01 

0. 39 

2 . 63 



• RLS03 1692 . 1 2 . 92 
P3-10024. OUT 

475. 137. 46. 2.63 

HYDROGRAPH AT 
+ LS04 1376. 12.42 215 . 60. 20. 1.08 

2 COMBINED AT 
CLS04 2395. 12.50 686 . 196. 66 . 3. 71 

ROUTED TO 
RLS04 2215. 13.25 686. 196 . 66. 3. 71 

HYDROGRAPH AT 
+ LSOS 1326 . 12.67 244 . 62. 21. 1.33 

2 COMBINED AT 
CLSOS 2882. 13.08 926. 257. 86. 5. 04 

ROUTED TO 
+ RLSOS 2850. 13.17 925. 257. 86. 5. 04 

HYDROGRAPH AT 
+ LS06 1011. 12. so 152. 38. 13. 0 . 84 

ROUTED TO 
RLS06 971. 12 . 58 152. 38. 13. 0.84 

2 COMBINED AT 
CLS06 3281. 13.08 1073. 294. 98. 5 . 88 

HYDROGRAPH AT 
LS07 735 . 12.25 72. 18 . 6. 0.39 

2 COMBINED AT 
CLS07 3314. 13.08 1143. 31 2. 104. 6. 27 

ROUTED TO 
RLS07 3310. 13.17 1143. 31 2 . 104. 6. 27 

HYDROGRAPH AT 
LS08 852. 1 2 . 25 91. 23. 8 . o. so 

2 COMBINED AT 
CLS08 3360. 13.08 1231. 334 . 112. 6.77 

RO UTED TO 
+ RLS08 3356. 13 . 17 1231 . 334. 112. 6.77 

HYDROGRAPH AT 
LS11 47 . 12. 4. 0.26 395. 12 . 33 

• 
ROUTED TO 

HYOROGRAPH AT 

RLS11 

LS12 

47. 

26. 7. 

12. 4 . 0.26 

2 . 0.13 

330. 12 .so 

305. 12.17 

2 COMBINED AT 
+ CLS12 482. 12.25 73. 19. 6. o. 39 

ROUTED TO 
+ RLS12 480 . 12 . 33 73. 19. 6. o. 39 

2 COMBINED AT 
CLS10 3466. 13.17 1301. 353. 118 . 7.16 

HYDROGRAPH AT 
+ LS21 644 . 12.42 90. 23 . 8. 0 . 51 

ROUTED TO 
RLS21 587. 12.67 90. 23. 8 . 0. 51 

HYDROGRAPH AT 
+ LS22 632. 12 . 25 57. 15 . 5. 0.33 

COMBINED AT 
+ CLS22A 891. 12.25 146 . 37. 12 . 0.84 

COMBINED AT 
CLS22 4089. 12.58 1444. 389. 130. 8.00 

ROUTED TO 
+ RLS22 4001. 12.75 1443. 389 . 130 . 8.00 

HYDROGRAPH AT 
+ LS09 1021. 12.33 120. 31. 10. o. 76 

2 COMBINED AT 
+ CLS09 4456. 12 . 67 1559. 419 . 1 40. 8. 76 

HYOROGRAPH AT 
+ HT319 421. 12.17 29. 7. 2. 0.21 

HYDROGRAPH AT 
+ JO l 581. 1 2 . 33 73. 20. 7. 0.41 

5 COMBINED AT 
+ DUMMY6 34333. 12.92 10417. 2909. 972. 69.43 

*'~~* NORMAL END OF HEC-1 o~t<td: 
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Phase 3 Tributaries - Technical Data Notebook Appendix E 

Appendix E: Hydraulic Analysis Supporting Documentation 

E.1 Roughness Coefficient Estimation (Included in CD) 

E.2 Cross-Section Plots 

Note: HEC-RAS cross-section plots are located in Appendix £.5. 

E.3 Expansion and Contraction Coefficients (Included in CD) 

E.4 Analysis of Structures 

Note: No additional structures analysis is included with this study. 

E.5 Hydraulic Calculations 

E.5.1 Schematic (Included in CD and report) 

E.5.2 Report (Included in CD) 

E.5.3 Summary Tables (Included in CD and report) 

E.5.4 Cross-Sections (Included in CD) 

E.5.5 Flood Profiles (Included in CD) 

E.5.6 Modeling Warning and Error Messages (Included in CD) 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 

Wickenburg Area Drainage Master Study/Plan 
E-1 
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Appendix E 

E.5.1 SCHEMATIC 

Wickenburg Area Drainage Master Study/Plan 
E-6 
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1 00-year HEC-RAS Model Schematic for Wash 0, 
Mockingbird Wash Watershed and Wash L 

Wash 0 - Reach 1 

Mockingbird Wash -
Reach 2 

~ .4~ 

Mockingbird Wash 
Tributary 1- Reach 1 

J.55~ 

~ .09~ 

~ .00~ 

~ . 30~ 
~ .244: 

J. 1 7~ 

2.28!1 

Mockingbird Wash -
Reach 1 

~ .65!1 
~ .61 !1 
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1 00-year HEC-RAS Model Schematic for Wash K 
Watershed and Wash I 

~-~ 

'ti 288: P.43~ 
P.19~ ~ 

Wash K-1 Reach 1 

~48t 
~.38~ 
~.22~ 

a_. 14~h ;:: Wash K - Reach 2 

~-3~ 

.~.04~ 
~r - Wash I - Reach 1 

P .82~ 

Wash K - Reach 1 
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100-year HEC-RAS Model Schematic for Wash M, Wash J, 
Monarch Wash and Wash H 

Wash M - Reach 1 
~.03~ 

!).944: 

!).872 

Wash J - Reach 1 

!). 67~ 
J 

!).48~ 

1.39(I 

D29f t 
[1. 20~ 

[1. 13~ 

!:i.o€1 

[>. 07~ 

~ I .fi'"'" 
~.21~[1 .31 ~ 

. ~ J L., 
-~e.3t ,1.2<t \ 

. ~ .554: ~. 13 ~ 

~.91 ~ 

Wash H - Reach 1 

d:
:-3.984] 

74: 

~ 

Monarch Wash- r ~ 661.. 

Reach 1 

--~3~ ~.45~ 
r_~-23~ 
.1 3 

~ :3.024.: 
2.90~ 

2.80~ 
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1 00-year HEC-RAS Model Schematic for Wash G, Wash 
HT07, Wash F Watershed, San Domingo Wash and Ox 
Wash 

w "~ D.oo~ 
ash G - Reach 1 4 7'lti .82:l 

~ 
/ ReacR·Pl 

;:':}' D.G4~ 
~.Q .47l 

!) .22~ Q 

5 ~ 

Wash HT07 - Reach 1 

Wash F - Reach 1 

~ .094: 

~ .49~ 

Reach 1 ry - t).4o~f> .79~ Wash F Tributa ~ ~ 
/ .£ ov u 1' .,.. OJ ~ 
~{0 .21 fl .. 30 eco " 6 9~1 

I 6~. }vo.o
4
t: ~ 'J tl .59~ 

J.B~?j. r,; 

Wash F I D.os!lL21 0.39 .~·
50

~ 
-Reach 2 ~ 

1).5613; 
1).47(1 

P.3a~ 

f] .74~ 

f]. 66~ 

Ox Wash - Reach 1 

~· ~.58~ 

2 .32~San Domingo Wash­

Reach 1 
!2 . 18~ 

2.05~ 

~. 1 8~ 



• 

• 

• 

1 00-year HEC-RAS Model Schematic for Little San 
Domingo Wash Watershed 

Little San Domingo 
Wash - Reach 3 

Wash S2 - Reach 1 

Little San Domingo 
Wash Tributary 1-
Reach 1 

1.564, 

:2.13TI 

Reach 1 

Little San Domingo 
Wash - Reach 1 

4.599' 

4 .387 
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E.5.3 SUMMARY TABLES 

Wickenburg Area Drainage Master Study/Plan 
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• • • 
Flow Summary used in HEC-RAS Model 

Drainage Area 10-Year, 6-Hour 10-Year, 24-Hour 10-Year Max Flow 50-Year, 6-Hour 50-Year, 24-Hour 50-Year Max Flow 1 DO-Year , 6-Hour 100-Year, 24-Hour 
100-Year Max 

500-Year, 6-Hour 500-Year, 24-Hour 
500-Year Max 

River I Reach Name 
River Slalion 

HEC-1 10 
(Square Miles) 

Flow Flow 

(RS ) cis cis cis cis cis cis cis cis cis cis cis cis 
WashU 1.559 C03 2.94 1040 1236 1236 1894 2018 2018 2284 2412 2412 3483 3625 3625 

2.28 CM806 3.51 1352 2222 2222 2836 3813 3813 3586 4735 4735 5472 6748 6748 
Mockingbird Wash 0.856 CMB07 6.5 1652 2572 2572 3393 4382 4382 4286 5482 5482 6564 7840 7840 

0.713 CMB07 6.5 1652 2572 2572 3393 4382 4382 4286 5482 5482 6564 7840 7840 
Mockingbird Wash 0.385 CM822 0.92 543 518 543 883 805 883 1052 935 1052 1565 1243 1565 

Tributary 1 0.243 CMB23 1.26 784 791 791 1268 1218 1268 1052 1412 1412 2096 1869 2096 
WashM 1.039 M01 0.32 387 314 387 588 473 588 679 545 679 890 710 890 
Washl 1.658 L01 0.80 553 503 553 909 796 909 1072 931 1072 1452 1242 1452 

3.757 CK03 1.03 698 691 698 1210 1135 1210 1432 1327 1432 1947 1770 1947 
WashK 2.895 CK04 (pro-rated 1.26 1165 1397 1397 2094 2274 2274 2514 2667 2664 3562 3688 3688 

1.561 CK04 3.08 1294 1567 1567 2327 2545 2545 2803 2988 2988 4049 4220 4220 
Wash K-1 u.oz 'uz U./0 Of, 04U 57 963 666 963 139 01: 139 1;4B 13;1 1;4B 
WashJ 0.676 J01 0.41 380 314 380 614 498 614 721 581 7 1 969 773 969 

WashH 
1.915 H01 (pro-rated 1.49 648 648 648 1061 1000 1061 1253 1164 1253 1708 1550 1708 
1.006 H01 1.76 765 766 766 1253 1181 1£53 1480 1375 480 2018 1831 0 8 

Wash I 1.34 CI03 2.31 982 1136 1136 1741 1823 1823 2097 2139 2139 2934 2884 2934 
3.984 CMV\'22 (oro-rated 3.59 643 918 918 1316 1500 1500 1638 1782 1782 1677 1706 1706 
3.239 CMW22 3.90 699 997 997 1430 1630 1630 1779 1936 1936 2606 2652 2652 

Monarch Wash 2.382 CMW06 9.13 1525 2601 2601 3305 4373 4373 4172 5230 5230 6233 7345 7345 
2.301 CMW07 10.06 1506 2606 2606 3275 4381 4381 41 50 5241 5241 6375 7599 7599 
0.556 CMW08 10.65 1520 2663 2663 3334 4473 4473 4236 5357 5357 6603 7957 7957 

WashG 1.148 G01 0.41 308 247 308 518 414 518 620 493 620 856 677 856 
Wash F- Reach 1 1.094 F01 (Pro-rated) 0.13 157 126 157 246 196 246 287 229 287 382 303 382 
Wash F- Reach 2 0.1 32 F01 0.26 315 254 315 494 395 494 577 460 577 768 610 768 
Wash F Tributary UAUO ,u· I ro -rateo) U. IU I" •o "" 100 "" 100 10 174 218 290 230 £90 

Basin HT07 1.499 HT07 0.89 507 479 507 885 794 885 1063 944 1063 1478 1287 1478 
2.1 86 COX1 3.97 1551 1729 1729 2661 2787 2787 3229 3319 3319 4475 4546 4546 

Ox Wash 
1.746 COX5 6.81 1880 2372 2372 3614 3958 3958 4443 4722 4722 6419 6663 6663 
0.812 COX6 6.93 1865 2385 2385 3609 3957 3957 4432 4726 4726 6446 6692 6692 
U.JOO cuX >A7 """ ""'" <ZIO 40<4 40£4 5213 5734 5734 7609 8092 8092 

San Domingo Wash - 2.328 CS009 19.18 3059 5863 5863 6803 10366 10366 8733 12689 12689 13601 18950 18950 
Reach 1 .UJ9 CSU1U £UA9 J<JZ OU44 OU44 /U£4 lUO 1 lUO 0""' '""4" '"4" m4u '""0 I"JZO 

4.599 CLSOS 5.04 1047 1228 1228 2279 2387 2387 2819 2882 2882 4060 4006 4060 

Little San Domingo - 3.022 CLS07 Pro-rated 5.13 1095 1296 1296 2335 2464 2464 2905 2986 2986 4212 4178 4212 
2.471 CLS07 6.27 1245 1510 1510 2511 2709 2709 3178 3314 3314 4694 4722 4722 

Reach 1 
2.161 CLS08 6.77 1259 1535 1535 2513 2733 2733 3211 3360 3360 4807 4840 4840 
1.£1 CLSJU o.uu lJJ/ lOJ IOJ zoo . ZOOO <000 '""" 3466 3466 4989 5036 5036 

Little San Domingo - 0.687 CLS09 (minus Wash S2 N/A 1995 3332 4061 5746 
Reach 2 0.597 CLS09 8.76 1617 2200 2200 3130 3667 3667 3943 4456 4456 5740 6278 6278 

Uttle San Domingo -
Reach 3 0.476 CLS09 8.76 1617 2200 2200 3130 3667 3667 3943 4456 4456 5740 6278 6278 

Uttle San Domingo 2.131 LS21 0.51 419 351 419 674 554 674 791 644 791 1062 855 1062 
Tributary 1 - Reach 1 1.163 CLS22a 0.84 512 488 512 843 767 843 999 891 999 1366 1190 1366 

Wash 52 - Reach 1 
0.514 LS09 Pro-rated 0.30 224 205 224 378 336 378 450 396 450 616 533 616 
0.427 LS09 {Pro-rated+weir) I'/ a 224 382 461 786 

l orl 



~E.CcflAS_EJan;_All El ods 

• 
River Reach Ri>'M.Sla Prolile I 0 Total I MinCh El I W.S. Elev I Crit W.S. I E.G. Elev I E.G. Slooe Ve~~~ea I IoP..'tll~o.Ltd.~ 

I refs\ I tl I lftl I lftl I 1«1 I lfVftl CfVsl so tll m 

WashO 1.559 74 100vr I mz..tllL.__ na3..5:!_21_8.5~~ n85..z.a._.:ua.6~QOH0.66~aA-4..(_ 38L 0.1._25.!LB6 .o.6 , 
.W:ash 0 1559 74 oodway_ 2il2..00_2183"53__218.6"59_ 218659 ~-218L9L- 0.0126~026 ~ _269M-98..00~ _LOL, 

WashO .45 73 100vr ~ 2J 68.39~:~~Ul_6 __ 21l3..2.3 O.OJ2709 . 47 _ag_a..2a 112 50...._ _L09_, 

WashO 45 73 loodwav 2412.00 216839 2172.86 ' 2172.86 2 74.82 0.013521 12 62 222.73 SS.QQ }.Q7 

I 119~ 
I 

1 08 lwash 0 1.349 2 hno ... 2412.00 2_1~ 2!56~§ I 2158.36 21S9.8Q 0.01186• 2§4. ~5 1 86.17-r 

WasJLO 1 1.349 2 Floodwav_ 2412.00 2154.48 2159.29 ~ 215~161 .55 +------0 .0132231 13.21 t- 207._40 ___ 4500 : 1.07 

---- -l-
WashO 1.255 58 100vr 2412.00 21~ 214Z,35~2147 .35 2149.00 O .OO~J.l&.,__ 2~ 80. 11 0.97 

WashO 1 1.255 58 Floodwav 2412.00 2142.86 2148.23 1 2148.23 2150.81 0.012392,------- 12.88_ 187.26 35.84 0.99 

-----1--
0.013884 1 ' --+-

WashO 1 1.151 23 100vr 2412.00 2129.43 2133.01 2133.01 2134.35 ~ 279.24 103.69 1.14 I 

WashO 1 1.151 23 Floodwav 2412.00 2129.43 2133.79 2133. 7l-~ OO:a== 12~ 220.93 56.14 - 1._1 1 1 

~ 211~12o.oot WashO 1 1.061 72 100vr 2412.00 2120.00 2121 .01 - 0.012561 ~ 340.93 165.33 1.00 

WashO 1 1.061 72 Floodwav 2412.00 2116.87 2120.90 2120.90 2122 .73~0.012626 11 .03 227.58 62.00 1.01 

_____.______ _J_ 
-----+----- --- ---- -~ 

WashO 1 0.968 22 100yr 2412.00 2105.70 2109.63 2109.63 2111 .29 0. 01~ 11.52 248.74 77.77 1.08 

WashO 1 0.968 22 Roodway __Mj_b_00 __ 210~ _gu_Q_A_6--+- 2110.46 2112.64 O . O~J.b!L_ 211 .01 48.56 ~ 

2095.68 1 0.012163 1 ·~ WashO 1 0.868 57 100vr I 2412.00 2092.82 2095.68 2096.70 324.20 167.54 0.96 

WashO 1 0.868 57 Floodwav_____,_ 2412.00 2092.82 2095.85 2095.85 2097.20 0.0~ 9.31 259.16 97.30 I 1.00 1 

--- -----~ 0.01~ 9 .23+-- -------+----
WashO 1 0.783 21 100yr 2412.00 2081 .04 2063.85 2083.85 2084 .65 355.57 221.73 1.1 6 

WashO 1 0.783 21 Roodway 2412.00 2081.04 2084.71 2084.71 2086.01 0.017756 10.82 272.55 104.18 1.13 

--- - + ~ ------' --+ ---WashO 1 0.719 71 10ovr 2412.00 2072.37 2075.71 1 2075.71 2076.57 1 0.012568 10.16 376.12 1~~ 
WashO 1 0.719 71 Floodway 2412.00 2072.37 2076.68 2076.68 2078.09 0.012865 11 .32 1 276.65 I Bill 0.991 

2069.12 1 Wash O 1 0.686 100 100vr 2412.00 
~~::~ ; I 2069.12 : 2069.82 1 0.01 1792 ~ 437.50 I 278 .~ r-- ~ 

WashO 1 0 .686 100 Floodwav I 2412.00 2070.10 2070.10 2071 .32 0.010561 10.68 318.18 1~ ~ 
I ----------+-~~ 00102~a:sst- -r---

WashO 1 0.653 1 100vr 2412.00 2060.52 2064.05 2064.05 2064.61 519.80 392.73 0.90 I 
WashO 1 0.653 1 Roodwav 2412.00 2060.52 2065.00 2065.00 2065.93 0.009607 9.56 382.20 177.00 0.87 

WashO 1 0.584 20 100yr 2412.00 20~ 2056.40 2056~ 2057.08 0.012636 ~ 430.23 349.62 1.01 

Wash O 1 0 .584 20 Fklodway 2~2053 .68 2057.25 1 2057.25 2058.78 0.013048 10.33 250.16 84.15 1.06 

------+ ;-

20447 
~ -+. 

0.021586 1 4.66-t 36~261 .59 WashO 1 0.505 79 100yr 2412.00 2043.61 2044.42 2045.13 1.07 

WashO 1 0.505 79 Floodway 24~ 2043.6..!_. ~ 20~0~ 0.0223_g_~ 301 .70 160.11 1.26 

---- --- ---+-- --
---~ 

WashO 1 0.411 19 100yr ~ 2032.~ ~ 2035.07 2035.68 0 . 0~ ~ 475.43 386.47 

~ WashO 1 0.411 19 Floodway 2412.00 2032.53 2035.18 2035.18 2036.27 0.014419 8.41 286.64 132.35 1 • --- ' ----+ " ---j-

834t ~ 462.36 - --------wl Wash O 1 0.339 56 100yr 2412.00 2024.78 2026.95 20~~ 0.016366 

WashO 1 0.339 56 Floodway 2412.00 2024.78 2027.92 r 2027.92 2028.93 0.013226 
9-=r 

359.27 165.05 1.oo I 
--- =- --=l ~ 

I 
WashO 1 0.283 18 100yr 2412.00 2019.27 2022.39 2020.43 2022.44 0.0~ ~ 1483.58 548.90 I 023 1 
WashO 1 0.283 18 Floodway ~ 2019.~ 2022.44 2020.87 2022.62 0.001834 ~ 710.40 ~ ~ 

WashO 1 0.235 99 100yr 2412.00 2013.03 2021 .48 2018.13 2022.08 00~ 6.37 3~ 450.42 ~ 
2021.43 1 ~ 

WashO 1 0.235 99 Floodway 2412.00 2013.03 2018.14 2022.08 0.001350 6.63 390.87 53.00 0.43 

---- - I 
~----

0.007991 :J -------L....... ----+------
WashO 1 0.21 7 718 Culvert 

--+- --- - ---- ~ ~ 

WashO 1 0.205 98 100yr 2412.00 2007.68 2013.25 2013.25 2015.41 213.13 240.37 0.97 

WashO 1 0.205 98 Floodway 2412.00 2007.68 2013.25 2013.25 2015.44 0.008078 12.10 213.11 49.68 +- 0.98 

--- l 
WashO 1 0.159 96 100yr ~ 2003.39 2~ 2007.30 2007.90 0.008039 

~ 
9.32 ' 5427L 4~ 0.90 

WashO 1 0.159 96 Floodway ~ 2003.39 2008.10 I 2008.10 2009.55 0.010241 11 .64 279.30 91 .~ r-- 1.0 1 

-~ +- 0 . 004998~~ ------+- -
WashO 1 0.123 97 100yr 2412.00 1999.67 2005.11 1 200~ 2005.78 584.32 385.48 0 .77 

WashO 1 0.123 97 Floodway 2412.00 1999.67 2005.48 2005.48 ~ 00~ 12.27 271 .43 75.21 ~ 

- - --
Washl 1 1.658 66 100yr 1072.00 2150.02 2154.35 2154.35 2155.93 0.008348 10.74 119.64 41.38 1 0.94 1 - ----+ 
Washl 1 1.658 66 Floodway 1072.00 2150.02 2154.63 2154.63 2156.77 0 . 0~ 11.75+- 91 .26 21 .00 0.99 

---- . 
2148.15 1 

..___ ---- + ----+ 
WashL 1 1.618 5 100yr 1072.00 2142.41 2148.15 2149.90 0.007474 1 ~ 11 8.22 36.67 0.90 

WashL 1 1.618 5 Floodway 10~142.41 -. __ 21 48.54 1 21~151.26 1 0.016144 1 132~4 60.94 14.82 1.00 
I 

30:85 -o.92 Wash L 1 1.561 65 100yr 1072.00 2130.21 2135.81 2135li1~ 0.009124 1 11 .77 107.71 

Washl 1 1.561 65 Floodway 1~ 2130.21 2135.94 2135.94 2138.52 0.01 7065 12.89 ~ 16~ 

~ ----- - --r-- ---- -----
Washl 1 1.505 6 100yr 1072.00 2122.53 2126.92 2126.92 2128.62 0 .0~11.21 ,_ 11 7.39 37.97 0.95 

Washl 1 1.505 6 Floodway 1072.00 2122.53 2127.27 2127.27 2129.57 0.016182 12.16 88.14 19.00 1.00 

------+ -~ -+---
ooosoor-~~ 3a mt-~ Wash L 1 1.463 52 100yr 1072.00 2115.06 2120.08 2120.08 2121.81 

-----'---- --~ 
WashL 1 1.463 52 Floodway 1072.00 2115.06 2120.28 2120.28 2122.70 0 .0~ 12.48 85.90 1 8~ ~ - - --
WashL 1 1.408 7 100yr 1072.00 2106.49 2111.97 2111.97 2114.14 0.009642 12.19 100.22 25.86 0.95 
Washl 1 1.408 7 Floodway 1072.00 2106.49 2112.04 2112.04 2114.62 0 . 01~ ""i2:88 83.22 16.05 1.00 

- 2105.50E 
-~----- - --Wash L 1 1.364 64 100yr 1072.00 2100.56 2105.50 2107.21 0.009347 10.99 115.35 37.73 0 .93 

Wash L 1 1.364 64 Floodway 1~2100 . 56 2105.60 2105.60 2107.82 0.015197
1 11 .94 1 89.80 20.26 1.00 

• 



• 

• 
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r------+---+---------t---+--l,tc"""-'s' --+ l__.u I ((n _I tm I ((tl l ttu!tl I tlt/sl I ts.a "' _ I tm _I 

f'-WLO>Jash"--'----------1r'--------1f-'-""'·326'----'8._ ___ ---t'-10"""0v_rc_ _ _;lf--"ORQ0~096.09~2_0_9_9_.15~ 2009_,25 2101 12 O.O.l.R5Q._____9_._6~ 12270________!ll,._,7"-2 ___ ,.o ~ 
WashL 1.326 8 Floodwa~ I 1072.00~096 .09 21 00.65 2099.72 21 0 1 . 53~0-00_5_~ 7,66 147 46 38.00-+-- QJ;8 

::-::-::--t--- -----1 
f-"W'-'a!l>Sh[JJ,_ ___ -+L_-----t'-"'29"-----_;u_S ___ ----f-'1JJ!JYOOV>"L__+-1LII.L<Qj72<,J~"'---- ~1 .79'-r-----'2""'-'09J7c.<. 2""-r-0 --"'201GLQC7 ._.,20"--.-----'2'-""'0<99wt .O"'-t-3 --"0l .JM008..,.188"-'---j-1 --ui&L-63t-_-'-'11"'6.cll01L-_ 05.4!4------- QJJ2 

f'W"'a"'s"'h--"L~------t'-----f1'--".2"9'--"5"-1 -----jlF:!!Iood....,w..:a••>v'-+--'-'1 0"-'7'-"2"'.0""0+------"2'09 1.79 2097.31 2097.31 2099.77 0.013635 12.8,5+----'8"'9,.,.4;,_5_,_ __ J.<18, .3,_,54----1'--'.o"1'-11 
I I 

f-"W"-""as!!.!.hl ____ f-'----f-L-'·2"'--S _;O,_ ___ ---t'1""'00V>"L__-t _ _!j1 0u7.<,2 . .!1J00,_,___.2Q72.7S'4-- -"2!1®0801e<& 69 __ .2080.69 

Wash L 1 1.25 9 Fl~av 1072.00 2072.75 2080.69 2080.69 
2083.16 1 
2083.16 

0.011609 

0.011 599 
91 18 20.5!l..,---- _ru!5 
9_1_.0_1 -- 2Q,QQ__,_ __ 0~ 95 

f-"w-"a"s"'h--"L~------t'-----+1'--".2"'1"'4--'8u__1 ___ -+1'-""oo"'"--------"1 o.,7._.2""_oo"'-r--.£2•06-7~-6~2--:_-:_-:_~-2"'o-'-!L7><0 --"-85,__,__.2o7o ._85 2072.08 0-01-5-85_9 ___ 1 ,_,-o;:.38,.-: __ "134,.,.o""o'---'5"'3".94"'-r ____ 1!_!.0"'5'" 

f-"w-"a"s"'h--"L~------t'-1----+1'--".2"'1'-'4--'8~1-----t'F:JJI~~"a~av,__ +--'-'10.,7'-"2""-00~-.£2067~-6~2T-_~2o~7~1 ~-7~3+-~2~o~7 1~.7~3L--~~~7~3~-7~5-~0~- 0~1~48~5~6+--~1 ~'-~00~ __ 1~0~'-~74~ __ 2~ 1.06 

-,--
206~067.66+---0. 0_,16.,5"'-97'---t---- 8.54-- 1 75~ 11 6.76 
2067.73 1 2069.09 1 0.015380 10.07 1 120.13 4~ 

I 

Wash L 1 1.179 10 100vr 1072.00_,_ 2064.48 +- 2066.9_41_ 

f'w_,_,a,s"-'h--'L~-----t'-1 ___ -t1~. 1'--'7-"9~1'-"0'---------t'F-"Io,.oo,.w"'a.,-v_--l----"10"'7--"2"".o"'o_j___ 2064.48 1 2067.73 1 

2"'0"'58"'.38""----'--------"2J00~,_,1~.3'-'1+I--'2"06"'-"1.-"-3L1 i---"20!1l6,;2c..2'l'0'-.---"0.01 4347 8.21 WashL 1.131 50 100vr 1072.00 157.44 ,88"'-.Z'-'1'-t-- 0.95 

1.01 Washl 1.131 50 Floodwav 1072.00 2058.38 2061.57 2061.57 ~62.88 0.0 1 7369~ ~ 11_MQ__,_____ 45.oo_,_ 

----+---
2054.05 _20~53~. 77'--'--11--~=-54=.3~7_,__~0 .01~ ~ 239.13 

2054.89 2054.64 2055.60 : 0.0123 -=t:= ~6~91 1~ 

rW_,_,a,s"h_,L ____ --t'-1 ___ -+1"'.0"'3"-7-'4"'9 ____ r1"'0"'0y,_rr __ --l---"10'-'7-"2'-".0"'0-- 2048.-;st 2050:oJ 2050.07 2050.67 0.021267 7.54 187.34 

WashL 1 1.037 49 R~ay 10~ 2048 . 18 ~ ~ 2050 . 97-t-_2,_,0_,5..,2 .'-'1"8 ~ O.Ql~ 9.14 ~ 

f-"W,a,;,s"-'h--'L~------t-'-1 ----f1'-".0,;8ll1 ____!1C!1 ____ -f!1'-"0"'0"-r---j---J'10,_,7-"2'-'.00"'-;-- 2052.67 1 
f-"w, a,.s'-'h_,L ____ ---t-'-1 ___ -+1'-".0"'8ll1 ----'1'-'1----+'F"'Io,oow=a.,_y_ -t-_J'1 0,_,7_,2,..00"'-;-_..<c~'52.67 

1~ 

78.99 
~ 

0.85 

rW'--'a"'s'-'h_,L ____ -t'-1------t-'0"'.9"'6"'2---'7--"0----r1"'00000yr"---------,-----"10'-'7-"2'-".00"-_ 2039.26 204 1.75 

2042.36 

204 1.75 2042.30 0.01 3701 

0.016987 

7 .26~--=22"'7'-'-_4_,_,1 __ ~ ~ 

Wash L 1 0.962 70 Rooowav 1 OR.Q<L_ 2039.26 2042". 3"6'--~2,-0,43,.,6,_7 ,_ ~ 116.33 44.45 1.00 

-----+------+--- r--
Wash L 1 0.902 12 100vr 1072.00 20~ 2034.49 2034.49 2035.26 0.011861 -~f- _,1_,.87._,.,63<-,-----'1-"18".4'-1'-j--- _______1JJ_§_, 

f-'W"'a, s,h_,L'-----+'1 ___ --fo"-.9"'0"2'-1'-'2'-----J!R'-"o"oo""'w-"'av'---l---'10-c7e,2"'.o"'o+--=2032.23 I 2035.33 2035.33 1 2036.74 0-010933 9.5,__5+-_ __,_11,_,2'-'.2"'-9-+--_ 39.98 1.00 

I I I L I l-
rw-"a~s~h_,L'--------r1 ______ -+o~.8~2"'5'-4~8'-----------+1~oo=ov~•'-----r--~1o~7-=2~. o,o _ __,2o"'2"'3."'~1 r-!~2"'o=25~-~83,_ __ _,2o~2"'5~.8"'3+-l~2"'o=26~-~92~~o"'."o'"'1~34~6u_ __ ----'1"'o~-5~6+----1"'6~1 -~5~6~---~ 
WashL 1 0.825 48 Raooway 10~ 20"'23"'.'-'1~1 -~2"'0=26~. -'--'70'--'- 2026.70 2028.52 0.012030 11./g 110.50 31 ,22_1-

! 
Wash L 1 0.78 13 100yr 1072.00 2018.36 

f'W-'--'a, s,h_,L'------t'-1 ___ --fo".z'--'8'----'1"-3-----J!F-"Io, oo, w, a'"ay'---l----'-10,-:7_,2"'.oo"'-- -"2018.36 

2020.70 

2021 .10 

-t- ---
I:'W-'--'a"'s"'h_,L'------t-'-1 ___ -fo".z'-'1"'3---'6"'8'----t1:"00"0v":rr __ -!-----'1-"07,_.2"-'.o"'o_,____,2010.18 201 2.70 
Wash L 1 0.713 68 Flooowav ~ 20 10.18 2013.53 

2020.70 

2021.10 1 

2021.48 

2022.28 

2012.70 2013.38 

2013.53 2014.75 
-~--~ 

0.009986 1 
0.010315 

------+----
0.013814 

0-010775 

7.95 1 
8.74 

1-
8.04 

8.89 

183.89 
122.67 

203.97 

120.52 

~~ 
52.47 1.01 

146.93 

49.04 

Wash L 1 0.668 14 100yr ~ 2004.61 2007.21 1 2007.21 2007.84 0.011368 8.21 2_,3003'-".0_,_1 __ 186.02 1 ~ 
rW'-'a"s"-'h_,L ____ -!--'1------t'0"-.6'-'6:::8_ 1c:4 ____ +F-"Io"'OOW= a"'---y --j-----'-1 0'-'7--"2'-'.00"'---- --=2004.61 2008.17 2008.1.--'7- ----=2:::00, 9"-.4'-'6'-- O~-Oo=Oc::c90:::6o=3':-__ :::9-_::58::.lt---'1.::36::o-;c1 Oo_ __ :::55oc.o::;li:o'-t+-- 0.99

1 
~ ~ ~ -----+ -+1-.------+- + -----1 

Wash L 1 0.618 63 100yr ~ 1999.91 _____ 2o.,.o.,1c:.4:--5- _.2,,o,_01'-'-.4"'5'--""20.,.o.,1:::.9:::8_ 0.022758 8.80 i_..::2:::2:::8-.::09.,_ _ _.2c:.12:::-.::08~ --'-1'-".3'-'7--1 
Wash L 1 0.618 63 Floodway 1~ 1999.91__ 2002.37 2002.37

1 
2003.36 0.013678 ~ 168.28 85.0~ 1.16 

Wash L 1 0.586 15 100yr 1072.00 1995.41 1997.7J 1997.77 1998.27 0.0122F..711 2~ 2~ 1.01 

Wash L 1 0.586 15 Floooway 1012.00 1995.~.4-'-1 ~---1'--'9"-9"'8 ."2o=-1----'1 ·9~9,_,8"'.2'-'0+-_1c:9:::9:::9 --'-12~--"'o . o 11 582 7.69
1 

139.39 77.:::84'-t---------'1"'.0'-'1--1 

Washl 0.52 47 100yr 1072.00 19"8"'8-'--'.4--"8 __ 1c:9:::9-"1.--"34~- 19"9'-'-1'-'.3"-4--'1:::9::.91'-'-.7'--'6'---- 0.004831 
Washl 0.52 47 Floooway 1 072.00 19,_,8"'8-'--'.4--"8 __ 1c:9:::9C-'1 ·.::68=-----'-1 .::99'-'1-".6'-'8'-_10-'9:::9:::3._,20=-_.:::0.01 0344 

6.67 

10-01 

375.77 

112.24 
389.00 
37.24 

f'w--'-a=s~h_,L'------+1-----fo".-"49:.:2'--1'-'6'-----+1'-'0"'0'-'yr---+ __ 1'-'0"-7=2-:::00=-----'19, 8:::5:::-3c:.1 __ 1'-'9"'8-'--'7 _:::69~- 1987.69 1988.11 0.008460 1 6.98 318.04 ! 346.95 
WashL 1 0.492 16 Flaooway 1~ 1985.31 1988.51

1 
1~~0.010+ ~113.63 1 41.69 

Wash L 1 0.444 69 100yr 10~ 1979.49 --,19::8-::5--::.2c-4 '--------,-1982.14 1985.25 o.000074 I A 1110.10 -475:93 
Wash L 1 0.444 69 Floodway 1072.00 1979.49 1985.24 1982.26 1985.37 0.000451 3.23 l 459.79 96.00 

-26-0-5.-32-- 425.55 1 Wash L 0.426 46 100yr 1980.24 1985.24 
-'-

0.83 

0.72 

1.01 

---------1 
0.05 

Wash L 0.426 46 Floooway 

Wash L 0.414 

Wash l 0.375 109 100yr 

1072.00 

1072.00 

Culvert 

1072.00 

1072.00 

1977.02 

1977.02 

1968.84 

1968.84 

1985.24 

1985.24 

,~ 

1972.86 

1980.24 1985.33 

-,---=l-
1972.87 1974.38 

0.000017 1 
0.000 184 

-r--

~ 
0.008446 

0.009542 

2.70 

-

10.03 

10.09 

5-~ 75, ~

7 1:-:-- 486~~ 
Washl 0.375 109 1972.86 1974.39 Floodway 114.55 38.00 0.98 1 

- ~- -: . 
f-'W'-'a::sc;h..:Lc_ ___ + 1----t0'-'.3:.:0:::9_ 1c:1.:.0 ___ -t1'-'0"'0yr"-------l---'1"-'07..:2c:.00:::__ 1958.73 1960.02 19-::6:.:0c:.0:::2 __ 1:,:9.:.60:::·=-31:_.__.:.0·:::0:::09::2:::8:__7 ~-----=5:::.2::0c.-__ 3:::6:.:5c:.6c:.1 ___ 6:::1c::6c:.Oc::c3+---____::0 . .:::86'-j 
Wash L 1 0.309 110 Floodway 1072.00 19~1~ 1960.23 1960.91 0.012333 6.63 _:_:16:_:_1"-.7=-2r-_ 1c_:1.::9-.:.93=+------'-'-"-01-+ 

Washl 

Washl 
0.241 111 

0.241 111 

100yr 1072.00 1944.614 ---:-:19:-:4~6 -~74=+--
1944.61 1946.85 1 Floodway 1072.00 

rMc:oc.:.kic:'ng= b1=-'rdT":"-ri=b-'--1 - + 1----+0"-.3'-'8'-"5_:80:_:_ ___ -+1--=0-"0yr"------l _ _:1:::05:.:2:::-00:_:__ 2080.44 2083.37 
rMc:oc:::k:::inc;g<::b1::.-rn:::Tc:.ri.:.b_:_1 -+1 ___ ---t-'0:::.3::8:::5_:80:_:_ _ __ -+F_::Iood= w"-a"'y'-------1 _ ___:1_:_05:.:2:::.00:_:_ _ _:2:::080_:_:.4_:_4 _ _:2=084::_::_-1---'4-

f:'M:::oc:::k::::inClg<::b1:::·rd"::T::'ri:::b-:-1 ---t-'-1 ___ --f00".20:8":7---:34o:------f1:"0.:o0yr"---j-----'-1 00:5':2-':.00:::--- ---:.2069.31 ~70 . 64 
MockingbirdTnb1 1 0.287 34 Floodway 1~069.31--'2'-'-0_7 1'---. 5"'5+-

1946.74 1947.22 0.007535 

19.-'4-'-6 -:::8~5~-:_-:_-_c-=1 -'-94~:::-7-'-.'=7~9~- o.0111 97 

6.26 

7.79 

I 

2083.37 2084.10 0.0121 08 ~ 180.56 122.50 1 

2o_8_4_.1_4 __ 2_o_85 ___ 65-- o.o13369 10.87 112.01 3:::7.::.1.:::3+-~---=-+ 

2070.64 2071.11 0.020656 7.31 201.01 2:o1:c'--:c20:+----"':'0i 

207 1.-'. 5'-'5-rl-'2~0~7=-2 -:::36'-+- 00~ 8.~ 159.76 95 .~ 

MockingbirdTnb1 1 0.243 33 100yr 1492.00 2064~ ----=-206= 5--=.3:::7+-------:2:-::0-::65::-_:::37::-l
1
-----=-2o=6:-::5--::_7:::-9+-l---:-o_o22o48 -6:61- 303.12 374.95 

• 

rM~oc-'-ki-'-·n~g~b~irn~T~n=b~1 --~1 -------+0~.2~4=3----=33~-------+F~I~~~a~y'-----~--~14.::9-'-2'--'. 00~--~20~6~4-'--.1~4----2~06-'--'-6 .-'-37~~'-~20~6-'-6~.3~7---'2-'-0-'-67~- 3~3'-----'-0.-'-0.::13~4-'19~----~8"'.~'---7+---__:_:1~:::7~. 9-'1 ~---1~0-'-5-'-.0~-'-0r-----~ 

Mockingb1rnWash 1 2.280 45 100yr 4735.00 22_5_1-.6-0--2-25_ 7 __ 1 -J1 '--22::5:::7-:_1-:-1------:2:::2:::59::-_::-11~-:::o _ o:o::::67::2:::-9"--~ 470.89 117.28 1.01 

Mockingb1rn Wash 1 2.280 45 Floooway 4735.00 2251 .60 2258.07 2258.07 2261.13 0.006853 14.73 36 1.65 60.32
1 

-------;:os' 
I I ,--::-:::+-I _ __J__ __ 

"-M-"oc=ki"'ng"b'---i rn"----'-W'-'a-'-sh~---'-'-1----L2=-2=-4'-'5-6::2'-----.L1~0-'-0'-'-yr---'--4:::7:::35:::.o:.:o~----=22~4-'-6-'-. o-'-4-----=2=2=50:::.-=-67'-'-- 2250.67 2252.32 o.0091-'--77'"---------'1:::3-_:_44'-'I- 512.00 162~ 1.14 



• 

1.950 41 

1.950 41 

1.872 40 

1.872 40 

100 

Floodwa 

100 

Floodwa 

1.712 60 100 r 4735.00 2171.Jl4_ __w!_L_6L 

2216.22 2217.48 

221 7.20 2219.09 

'-
2211 .40 2212.42 

22~214.38~ 

584.77 

352.53 

_____, 
o.ooJ!Z14-_ 12 . 33~ _...,6o.,..5,.3,4c,_ __ 267.2o~ 1.1 o 

0.00~ 13.80 t-l---4"7"9 . .,34"!...... __ 12'"0"'.0"'04-----'"1."'10,_, 

--+-- + 
0.00~ 11 .24+-
0.00~14.27 

-----;- -t----

718.07 ~3"-1 "'5 -"'65"-1--1 -------'0"'-.9"'5'-11 
45~ 103.,oo.,__ ___ __.1'-'.1_.,_o 

----+-
219~ _g]_99.79_._ 0 . 01~ 11 .02 __illg_ 5QQ2L ___ 1_.2_6 

2200.03 2201.24 0.012436 1 12.04 560.54 2._,_1 8,.""494------'1 ~.1~6 

+ 
2189.61 2191.16 0. 00~ 12.56-1- 603.15 __ 185.02 0.87 

2190.49 2194.10 000~ 161J- 32b!L_ -=----~ 

2181 .67 2185.15 0.005794 1'-'7,.64'4-- -"3-"75"-.1"'9'-- 57.75 __!,QS 
p== ===--t-'----+'1".7'-'1.:2_,6:.::o ____ r A-"oodw="'""'--I- ---'-47"J"'5"'.oo"-_ 2 171.97 21ez.sz 2162.62 2187 .86 0.01 09 53 19.85 274 .96 2 7 .00 1.09 

--+----'-
1.620 38 4735.00_ 2158.42 . 2170.73 r 2170.73 2175.05 0 . 00483~ 18.43 

~~~~~~-~---+1~.6~2~0~3~8~---~~~·--r-~~~-~21~58~.4~2~-~2~17~1~.6~3~ 21 ~178.!Jl.,.--.0.01 0440 

---1-
2 162.67 

2163.39 

2162.67 2167.25 

2163.39 2169.39 

1.523 59 100 21 44.32 - --'=2_..15__,9C'.1,_,6 _ _,201:.:!.59,.c.:16::.,__=.2."164=.2"-7~ 

p='-""~==~r----+1".5"'2"'3~5"9'----f-'=='---r-~="'"---"21 44 .32 2~ 2159.36 2166.66 

0.005012 

0.006288 

1.451 37 4735.00 2134.29 2142.57 1 

1.451 37 

1.360 78 4735.00 2 1~ 

2142.57 

2143.27 

2145.57 

21~ 

2126.9J _,2~1.:28"'.6=-4'-r-
4735.00 2134~ 2143 ; 9 

r== ===-1"----+1"'.3"'6"'o_,7"8'----+-'=='--+ - -'47,_,3"'s"'.oo"'--_ 2121 .4"9'--=2"1 2"-7"'.8"'9~ 2127.89 2130.56 

Mockingbird Wash 1.244 36 

Mockingbird Wash 1.244 36 

Mockingbird Wash 1.178 67 100yr 

Mockin bird Wash 1.178 67 Floodwa 

Mockingbird Wash 1.094 35 100 
Mockingbird Wash 1.094 35 Floodwa 

Mockingbird Wash 1.005 77 100yr 

Mockingbird Wash 1.005 77 Floodway 

Mockingbird Wash 0.965 105 100yr 
Mockingbird Wash 0.965 105 Floodway 

Mockingbird Wash 0.917 723 100yr 

Mockingbird Wash 0.917 723 Floodway 

Mockingbird Wash 0.856 82 100yr 

Mockingbird Wash 0.856 82 Floodway 

4~ 
4735.00 

2118.52 

2~ 

------+ 
210~~ 
2107.22 2110.75 

2098.84 4735.00 2103.05 

4~ 20.._,9:.::8c:.8:..:4 _ ___c2=.:1:.::0:::3-:.::90::.,__ 

2118.52 

2119.35_ 

2109.81 

2110.75 

2103.05 

2103.90 

2119.83 

2121 .26 

2110.88 

2112.35 

2104.54 

2106.20 

4735.00 2086.97 

4735.00 2086.97-
2089.74 20.._,8,9".7"4 _ _.2:.::0_:o90e_o-:.:79'-

2~ 20:.::9:::0-:.::69"-..._ .-"2.:009_..2=-.3--:2:.. 

4735.00 I 2074.40 2077.22 2077.22 2078.38 

4735.00 2074.40 2~ 2078.20 2079.78 

-'4"'73, sc:.oo--:cc_ 2069.76 2071.39 2071.39 2072.14 

4735.00 2069.76 2~ 

4735.00 2063.06 2065.68 20~ 2066.54 

4735.00 1 2063.06 2066.67 1 2066.67 2067.95 

5482.00 20::5:::3:.:.6c..7 _ ___c2::0:::56:::·.c17'+ 2056.17 2057.06 
5482.00 2053.67 2056.22 2056.22 2057.17 

0.010403 10.75 ' 

0.009943 _ _ 11.85 -

~-~ 

0.015862 10.05 

0.013529 1 11.1 

0.~~ 
0 008753 12 43 

--- + 
0.012506 10.04 
0.010523 11.34 

I 
1o.so I 0.013311 

T 
0.010986 ~ 
~ 

8.4;-t 0.020335 

0. 01~10 .64 

Mockingbird Wash 0.801 61 100yr 5482.00 2046.49 2049.06 2049:.:.06:::___ ..:2::-04.::9::..7:..:5:._ 0.010675 7.71 

~M~oc~ki~ng~b~ird~W:.::a~sh~~-------fo~.8~0~1~6~1 ________ fF~b~od~w:::•Y~~ ---5~4~8~2-~00~ ___ 20~4~6-.4-'-9 ____ 2~04_9~-~50~ 20-.:4.:.9:--.5.:.0 _ _::2,0-;:;50::_.54::..:.., _ ___:::0 .01~ ~ 

Mockingbird Wash 0.713 31 100yr 

Mockingbird Wash 0.713 31 Floodway 

Mockingbird Wash 0.609 30 100yr 

Mockingbird Wash 0.609 30 Floodway 

----+-
5482.00 

5482.00 

5482.00 

5482.00 

----1-
2034.66 _.......:2:.:04__.o;:;·=o2=.J-_ 204:....:.o"'.occ2------'2~o4..,1"-. o'-'5c,..._.oo . oo6229 ..'..!.E!-
2034.66 2040.971 2040 . 9-7~-204_2_.6_2_ 0.007090 12.991 

20--:2:.::3'-'.1-'-1- ----'20= 28;:;·::::29:..__ 2028.29 2029.36 0.006954 12.18 

2023. 11 _~ 20~030. 90 0.0~ 13.65_, 

34=3-~95.,__ __ 43.19 
249.39 20.00 

327.55 39.70 
t-

0.94 

1.02 

0.98 

1.03 1 2"'5"'7.ce74,___ __ 22.00 1 

-3-24-. 8-6~-3s:lf-- ---0.-93--1 

263.44 ~ ___ 1._05_ 

-l--
384.50 63.59 0.98 

306.55 "-37"-1'-'76'+--~---'-1 '-".0"-13 

~ 148~ ---309: 
391.87 1 73.79 1 

----+------ f 
565.29 213.48 1.05 

4'-'4-'-7 '-'.4=-2~- 1~ ~ 

585.89 

478.49 

531.88 

403 86 

--- -
620.74 290.81 1.11 

4~ 150.00 ~ 

1.14 ~249.37 

494.88 1 So:99 ,-· 1 06 
------'-----

-------+-- _:::--c--
1.27 687.83 467.13 1 

556.65 

867 34 655 63 

6~7~0-~2~1 ~ __ 32~1~.0~8~ ____ _.:.0~.9~7 

-1--,1 --,19=-.6:::3~1-- 468:16 -o:93 
736.92 191 .2,06-t---- o'-'_.:.:94'-1 

~ - ----c-
1037.97 4:.:7c.:4.::.9:::6+1--~--0;:;- ;:;97'-I 
698.77 173.36 1.00 

I 

Mockingbird Wash 0.561 75 100yr 5482.00 

Mockingbird Wash 0.561 75 Floodway 5482.00 

201 7.12 2023.16 

201 7. 1~2c___2=-c0c=23~.~76'-tl-

2023.16 

2023.76 

2024.36 

2025.94 

0.005354 ~ 10 -2-9-.64---3~ ---0- .8- 9--<1 

o oo6643 ~ ....:.:6:::4:::8 '039:--- ....::1.:.40:-:_-::oo:t- 1 .oo 

2009 . 88---2~ 20~ 2019.99 
2018.61 2020.63 

Mockingbird Wash 0.504 29 100yr 5482.00 

Mockingbird Wash 0.504 29 Floodway 5482.00 2009.88 2018.61 

0 00363~ ~ 1157.62 = i-------"=j 

00~ 1505+------ 8:.:0:..:4:.:.8-'-7---= 
• 

I"M:::oc::.:ki::.:·ng!!:b::::ird::..,W::_:•::.::s::._h -f:-----E0._::41C.:C6--':28:-----+1:'-00,_,y:._r --I-- ..:054--"8":2C.::.OO:+- 2000.82 2008.301 2008.30 2009.05 0.002876 10.48 1832.61 896.94 
rM~oc.:.ki_·ng~bi-·rd~W-=a~sh __ --F-------+0".4'-'1.:.6.......:~:.:_ ______ -+F__.Iood~w~ay'--,_---=54__.8:.:2.::.0c=0 __ .......:2::0.:.00;:; . .c_82~---=2c:.00:.:9.::.2:.:8+I---'2~00~9~.2~8====2~0=1 =1.~85~==~-=0.~00-'-5:.:0.=2.:.0 ~------'15::..1.::5-t-- 6:.:3:.:8.::.5.:.3 ____ ~ 

c:M.::occ:.kc:.in"'g"'b"-ird=.:ccW-=a=sh.:_--F-----+0".3:.:6:::9.......:2:.:7 ______ -Ic1"0.:_0yr'-'-----l- -"54.::8::2c:.00:;:._ 1994.49 
L::M.::occ:.kc:.inc;gc:bicc.rd=.:ccW.=• :::•h.:_..J..::. _ ___ _..t:0::;.3::6:::9.......:2:.:7 ____ .cF.c:lo::odw= a::Jy'--'---"54_::8--:2::.:.0:::0 _ _____:_1994.49 

2002.08 

2003.@ 

2002.08 

2003.08 

2002.71 

2004.98 

0.002562 

0.004156 
10.32 i 
14 .34 

230--1-.7-8--1370. 7s+-

873.32 1 200. 0~ 

0.68 

~ 



HEC RAS Plan· All Floods (Continued) 

River Reach River Sta Profile a Total I MinCh El I W.S. Elev I Grit w.s. I E.G. Elev I E.G. S tope I Vel Chnl I Flow Area I Top Width I Froude #Chi J 
(cts) I («l I (Ill I (Ill I (Ill J (fVftl l (fVsl l (sq «l J _ («) l 

• 

~M~oc~~~~~b~iro~w~a~sh~-F2 ______ -fo~.3~2~4 __ 1~0~3 ______ -+1~o~o~~--~--~~~8~2~.oo~ __ 
Moc~~biro Wash 2 0.324 103 Floodway 5482.00 

19c:::9:.:0:::.2:.:1 ___ .:.:19:_:9.:_7-::_7::.3 __ ___:1 .:.99023:::.5~0'"---'-'19~9.:..7 ·:::8::.0 __ _:0.:.:.0:.::0::.04.:.:5:.:1 _____ .:.:4.:::.2::_7 ___ 3028:.::5.::6-:::04_:_._ __ 11~ 
1990.21 1998.64 1998.28 2001.48 0.004923 15.31 556.27 85.00 

• 

• 

2 0 .310 25 100~ ~82. 00 1989.30 __ _,1.:.99-.:7_c.4:::8c,_. __ 1,9-::9:.:6::.:.7.:::4 _ ___:1:.::9::.97:.:·.:..71'+---.::0-.:.0::.01:_:1.:.62::.,_ __ Mockingbird Wash 

Mocki~bi rd Wash 

~M.:.:oc=~"'~"'b-'-ird"--'-W"'a"'sh-'---F: ______ -+:":'-':"':'---
2

-5--------+F-Iood--w--ay--+---5:=::.:::.::·~.:.:~-l-- 1989.30 ~ 1998.28 1 1 998 . 28 ~ 2001.1 0 I 0.005391 1 

Mockingbird Wash 0.272 102 

Mockingbird Wash 0.272 102 
1 00~ 

Ftoodway 

~82.00 

~82.00 

19:.:8:.;:5.:.:.3:.:4 ____ .:.:199~2 -:.:4 7:_ __ .:.:1 9:.:9:.::2.:...4.:_7--__ 1:.::9::.95:.:.6:::5:-+--__ 0.005757 
1985.34 1992.59 1992.59 1995.87 0.007223 

f"Mc:oc:.::~:.::-~:=b.::.i rd=--cW:.::a:::sh-'---t=2-------f0'-'.2:::3:::6 __ 1:..:0:.:1 ______ -f10::0.::0~"---~----=-~.:.:8:.::2c:.00"+----'19:::8.::0 .:::5::.6 ,__ __ 1:..:98::.7:.:.8::.1:_ __ .:_19:.:8:.:7.:.:.8:.:1t----'1-"9"-87:.:.8::.t'-ll----"0.000012 
c:Mc:oc:.::~:.::-~:=b.::.ird=--cW:.::a:::sh-'---=2--------"0". 2:::3:.::6 __ 1:..:0:.:1 ______ --.JCFI-"ood=w=ay'----'----'~~ t980 .56 1988.21 1988.21 ! 1991.51 . 0.00~67 1 

~ __ .:.32:::0:.:1.:::.2::.8 ,_____:13~ 0.47 

1.02 17,19 1 650.13 1 108.00 

14.46 

14 .~ 

-' 
~39=5"'. 60'C-___ 1 251.38 
377.03 57.00 

D.68 13854.16 1~ ---==.:.-----'-=c"-'-::.._----'----+-
15.20 445.23 73.61 .... 

~ 
1.00 



• 

• 

• 

HEC RAS Plan· Washes_I_K 
River Reach River Sta Profile a Total I MinCh El I w .s . Elev I Crll w .s . I E.G. Elev E.G. Slope I Vel Chnl I Flow Area I Top Width Froude #Chi I 

(tllft) I -(IVs) I (sq m I (ft) J 
Wash K-1 Reach 1 0.821 87 100-YR 

Wash K-1 Reach 1 0.821 87 FLOODWAY 

1139.oo 1 2395.65 2399.35 2399.35 2400.24 1 
1139.00 2395.65 1 2~2399 .37 2400.24 

L --+-

1.00 

0.98 
~ 

w ash K-1 Reach 1 0.742 88 100-YR __.1..::13:::9.:.:.0:::0+-- 23~ 2387.69 _ 2387.69 2388.88 0.018131 ~ ..::15:.:7.;_.4.;_1 __ ~ 1.19 

0.99 rW'-'a:::sc.:h.:.cKc.:·1'---f,R:::e::;ac:ch..:1_--II"0"-.7-"42:......88=:c.: ___ --f,F-=L.::O.::O.::D.;_W.;_A:.:.Y_+--1:..:1.::39=.0:::0+--'2:::3.::.84:.::.8::.c1"---·2388.50 2=38:::8:::.5:::0~_..::2::;38:::9.:.:.8:::2+-_0:::·.::.01:..:1.::38=:5:.,.. 10.02 

1~ 2~ 2374.-11--2374.i1(2374:8af 

1139.00 237L~.J---2375~ 2375.00 2376.04 ;_ 

140.65 56.35 

Wash K-1 Reach 1 0.633 86 

Wash K-1 Reach 1 0.633 86 

100-YR 

FLQODWAY 
0.025383 1 

0.~ 

Wash K-1 Reach 1 0.546 85 100-YR 1139.00 1 2~ 2"'36-.:1:.::.76.._ _ _.2361 .76 2362.63 _ o .o~ 

rW'-'a:::sc.:h .:.cKc.:· 1_+R:::ea::;c:ch..:1_--1.::0:::.54..::6:.....85=:c.: ___ -+FL= O.::O.::.DW= Ac.:.Y_-! __ .:..11:::3=:9.:::00"1

1

,....._ 2358.95 23:::6:..:1.:.:.9.:.9~_.::23:::6:.:.1 .:.:.9.::.9~_::;23:::63:::·c.:.13=t-_..:O:.:..O:c1.::30=:8:::2~ 

. --=t= ---+- I + 
WashK-1 Reach 1 0.464 84 100-YR 1139.00 2348.84 2354.69 2~~ 0.~ 

WashK-1 Reach 1 0.464 84 FLOODWAY 1~ 2~23~54~.7.::6 __ 23_54_.7_6~_2356.56 0.010587 

Wash K-1 Reach 1 0.382 83 100-YR 1139.00 234-0-. 9-9~-2344-.2-4--2::-344:-:-:.2:-:4---=234::-::5-:.2::-6+--o=-.o=-1-=2-=70:::5:<-
Wash K-1 Reach 1 0.382 83 FLOOOWAY 1139.00 2340.99 2344.76 2344.76 2346.19 ~ 

-----r-
~ _::164"='-'.9"'7~-- 1-=13:'.9:'8"'-__ 
~ 147.11 __.7'"2"'.83"'..---

~ 
1.05 

~ 168.41 95.15 0.98 

8.55 ..::13:::3.=.2.:..7-- 57.38 0.99 

~ 0.99 
33.70 0.96 

8.98 157.72 !?E._ 
121 .53 43.81 

r-=~~-+~~--F==-=~---F~~~~~--'-===+-1-- ~ ==== ~ ~ 
I:':W'Ca"'s7'-h :OK--'·1_ -f.::R"ea,_,c:;:h:.:.1_-l':-0.'=29:'2:---'82=----+.:1'!-'00:0:·::YR==-+--~ 2~ 2333.37 2333.37 , ~ ~ 
Wash K-1 Reach 1 0.292 82 FLOODWAY 1139.00 1 2329.79 2333.68 2333.68 2335.28 0.0'-.:1:.:.11:._:1'-"8.,._ __ 1:::0:c-.4.::.9 __ 

147.79 

122.24 

--x---
61 .16 0.98 

1.00 

Wash K-1 Reach 1 0.249 81 

Wash K-1 Reach 1 0.249 81 

100-YR 

FLOODWAY 
1139.00 1 23~ 2327:w-23~ 2327.~ 
1 ~ 2324.11 2327.23t----=23=:2:.:.7.:.:2:::3t-_.::23:::2:::8.:.:.6.:..7r-
___j_ _J__ I . ! . 

f'W.:.:aeos::.:h.:.:Kc:·1:_--f,R.:.:e.:.:ac:::h'-'1 _ ___,1"o"'.2"'23"-"'80'------f'1'-"0"0·:.:.Y.:.:R __ --i-- 1139.00 2320.64 2324.76 2324.76 2326.35 
WashK-1 Reach1 0.223 80 FLOODWAY 1139.00 1 2320.~2324.79. 2324.7!!._ ~ 

Wash K·1 Reach 1 0.175 79 100-YR 11 39.00 2314.98 2316.55 2316.55 ! 2317.09 

f'W-"a:::s::.:h.::Kc..;·1'--+R:::e:::ac:::hc..;1_--11"0:..:.1.:.:75::__7.:.:9:_ ___ f'F.::L.::O.::O.::D.:.:W.;_Ac.:_Y_+- 1~ 2314.:.:.9.::.8 !--1 _....::-23"'17~2317.41 ~ 
--1----- _l__ . 'C 

I:'Wc;a:::s;;'h-',KC'·1--I'::R:::e::;ac:ch..:1_--1~0:..:. 1 .;_44:..__89:::._----t:1C:.OO'::·-::Y':'R=-:-:---I--1:..:1.::39=·:::00:.,...._..:2:::3-'-10=.7:,:6:__..:2:::3.::13:::.2::5c.. 23 13.25 2314.02 
WashK-1 Reach 1 0.144 89 FLOCDWAY 1139.00 2.::.31:::0.::.7.::6----'2314.10 23 1 4 . 10~-~2~3~1 5~. 5~0t-

0.003623 

0.011 984 
---r-

0.022112 ---, 
0.01 7430 i 
0.014942 

0.013010 

Wash K·1 Reach 1 0.073 78 100-YR 1~ 230~303.6-3--2303. 33+ 2303:96 - 0.013674' 

rw-"a:::Sc.;h.:.:Kc..;·1'-+R:::ea:::Cc;h_:1_--1.::0:::.0.:.:73'---7"B'------I-'F-=L.::O.::O.::D.:.:W.:.:Ac.:.Y_+_ 1139.00 i 23~ 2304.44 2304.44 2305.29 0.015530 I 

~ -------
Wash K Reach 1 3.757 77 100-YR ~ 2395.75 2398.54 2398.54 2~. 0.015586 

5.07 

9.65 

10.24 

8.45 
-----t--

10.16 

~ .:;13::::5:.:.4,:.1 __ 

~ _4;.::2c:.:.o..::.o r---

119.06 :J!l!.4--
12047 39.~ 

,22:::0.:.:.6.::.8,-- 191 .49 
~ 67.53 

~ -18-8-.5-5-- 119.0_2 __ 

___,9"'.5"'8 __ .:-12"-'1-".7_:__1 __ ...:44= .4,_0 r---
---1---- =-::c:::+--

---"'6 . ."'02'+1-- 265.87 1 ~-
___82Q_,_ 175.39 ..:9:::8 . .;_75=-t---

1 

8.13 270.69 203.22 

9.62 165.95 65.10 

~ 
1.00 

0.99 
0.97 

1.22 

1.17 

1.05 

_1J)1__ 

~ 
1.04 rW'-'a::s.c.h.;;K_--11'-R"'ea::;c:ch..:1_--1.::3c..7:::57'-77;..;__ ___ -+F-=L.::O.::Q.::.DW= Ac.:.Y_ +--1:..:43=:2:::.0::;0T-- 2395.75 2399.3:::6 __ ..::2=:39:.:9:::.3:.::6~_.::24.::00=.6:::6 __ o::;·..::.01'-'3"82:::6c... 

Wash K Reach 1 3.712 76 100-YR · .::::-:d-­
I:'Wc;a::sl'-h -',K----1~R:.::ea=cc-h..:1 __ --+~3.-=7"1 2:.,....7:,:6'-------~F~LO'=-=o'='ow=A~Y--,__ ~ 

~ ~ I 176' .-:-:44f-----+--- --- ---2394.801-
2~ 2394.11 2394.11 ~o::..ol'-1~26:'8~6-----~8~-3~3----=-26=7~.4~7~1 __ __ 0.99 

23oo.o9r-2391 .37 2394.77 
~ 

2394.77 0.012519 9.86 171 .28 66~f--

WashK Reach 1 3.628 75 100-YR 

WashK Reach 1 3.628 75 FLOODWAY 

Wash K Reach 1 3.55 74 100-YR 

WashK Reach 1 3.55 74 FLOODWAY 

1432.00 2383.25 2385.55 2385.55 2386.03 

1432.00 2383.25 2386.17 2386.17 2387.33 ---,-- 'd= + ~-- [ 

1 432:QQ[---23_74_0_3~ 2377~ 2377.31 + 2~ 
1~ 23~237"7.::;38'-_..=2.::.c377 .38'-_..:2::::3.:.c78:::.8:::7 t-

0.010987 

00~ 

____J.. 

~ 
~ 

Wash K Reach 1 3.481 73 100-YR 1~ 236- 6.-78---
l:':w'C-a"'s:'-h :OK---1-;;R.:oea"'c';'h-:'1--j'-:'3.':'480,1:--:73=----+.:F'!'LO::,O=:::DW= A:-:Y-+-- 1 ..::43::::2.:::. 0.:.0f-_.23~ 

23701l_1_,_~ 
2370.03 2370.03 

-+--- -

~ 0.010831 

Wash K Reach 1 3.386 72 100-YR 

WashK Reach 1 3.366 72 FLOCDWAY 

WashK Reach 1 3.21 3 70 100-YR 

WashK Reach 1 3.213 70 FLOODWAY 

WashK Reach 1 3 .123 69 100-YR 

Wash K Reach 1 3.123 69 FLQODWAY 

WashK Reach 1 3 .076 68 100-YR 

WashK Reach 1 3.076 68 FLOODWAY 

Wash K Reach 1 3.02 67 100-YR 

WashK Reach 1 3.02 67 FLOODWAY 

WashK Reach 1 2.964 68 100-YR 

WashK Reach 1 2.964 68 FLOODWAY 

2371.31 0.010573 1 

2356 . .-o+ 
1~2356.40 

2346.34 

2346.34 

2~ _ _:2:::35"'8::..1:::6c...__..=2=358==.7-=0t-
2359._02 ___ 23:::5c=c9.:::02"----'2:::3::::5:::9 . ..::.85,_ 

2349.33 

2349.99 

2349.33 

2349.99 
2350.17+ 
2351.43 

...:1.::43::2:::.0::'0- --:2334.92 2:::330:8-::.2:0-0 --:2.--:33:::8:::.2:::0 __ ..:2__,33,...9:.:.1_:__7_ 
1432.00 233~ 2338.39 2338.39__ 2339.85 

1432.00 23~23~2::;32=.:6::...4;.::6~ __ .::2::;32":7-".7-=9+,_1 

14~ 2323.0~ 2326.4~ 2326.49. 2327.~ 

-----+-
14~ 2312c_Sll_ 2321 .4_8 ___ 2321 .48 2322.86 , 

1432.00 231~2321 .52 2321 .52 2322.86 

oo2s117 

~ 

o.o12576 
0.012108 1 

----+--
0.009758 ----
0.012192 

0 .0~ 

0.011318 

___l_ + . r 
1432.00 ! 23~ 2313.3::;6:--:- --:2:::3-:-:13".3::6:....._-:2::-3-:-:14::,.1::1+1--'.:'0.=02::4:-::0::-75:-
1432.00 2311.28 2314.22 2314.22 2315.55 0.020453 

23~23_,0::::5:..:. 1 ..::.8 __ ::;23:.:0:::5c:.1=...8 _ ....::-23:::0::;5 ·..::.87c...-

230~ 2305.1:_ 2_3o_5-. 1~9:_--=23=0:::5c:. 8::..7,_1 
1432.00 

1432.J-

WashK Reach 2 2.895 65 100-YR ~ 2293:14't 22"'9'-::4.:.:.8::..1 ~-c=22"'9~4-:::8::..1 ___ 2c=2:::9..::.5-:::3o7 ~ 
'-'W~a::::s.c.h :.:K_--I'-'R"-ea::;cc.:h-=2---1.::2 .:::89:::5'-85=----+F-"LO..::.O=DW=Ac..Y_+- 2664.00 2293.14 2 . ..::.29=.:5:::.6cc1 __ .::2::;29:.:5.;;.6cc1 __ .::22=96=c.4.::5 __ 0.018519 

Wash K Reach 2 2.803 64 100-YR 

Wash K Reach 2 2.803 64 FLOODWAY 

WashK Reach 2 2.707 63 100-YR 

WashK Reach 2 2.707 63 FLOCDWAY 

WashK Reach 2 2.61 9 62 100-YR 

Wash K jReach 2 2.619 62 FLOODWAY 

WashK Reach 2 2.533 61 100-YR 
WashK Reach 2 2.533 61 FLOCDWAY 

Wash K jReach 2 2.475 60 100-YR 

2664-.0-0-- 2280.88 2285.46 - 2285.4:- 2~ 
="'-!-- ' 

2~ 2280.88: 2285.~ ~5.50-t 2286.78 1 

--1- +--- ---+---~ ---+ 
2664.00 2270.35 2275.18 2275.18 2276.34 1 

2664.00 2270.35 2275.19 2275.19 ~ 

2664.00 

2664.00 1 

2262.63 

2262.63T 

2265.37 

2266.23 

2265.37 

2266.23 

2266.37 

2267.70 

0.006124 

0.0= 

0.007047 

0.009770 

0.017004 

0.01 3193 

_,..... 
2664.00 2251.75' 2254.49 2254.49 2255.32 0.012762 

2664.00 2251 .75 2255.21 2255.21 2256.71 0.0132 18 ---r-- ---==.,.._--== ..c.,..._=c=.c= __ 
~ 22-44-.63-- 22:c4-=7.-=o3=:_-_-_-_-:.::2::2~4-=;7.:=:o3:_--:2::2:-:47=-.=67:-r- o.014653 1 

~ 351 .44 oc33::::5c:.7.:.4 ,......-~ 

8~ 175~ nT ~ 

- 8.-42-+--- 241.64 1_4_1 __ a:+--4+----o.,...84.,.-.JI 

~ 150.86 51.a 0.98 

9.69 ~~ 

1~~ 
7.21 260.93 ::;26:::0.:.:.8::..1 f---
8.14 220. 17 130.38 

---t--

134.&_ ~ 
59.04 1 4 9.07 

"ii:3B 
239.03 

166.33 

8.71 

9.79 
':'22~3~.0~7:::::::::_ 123.st-- 0.91 
152.37 52.33 ~ 

---+-9.56 

~ 1:::----- :_6t40 
~ 6641 

---
----1 

~ 
0.98, 

~ 177.16 ~64.,..~087-- 1.03 
10.71 179.59 __:64-:-·:.::08+ ____ 1::..0'-'--111 

~ 2~ iiii.:.:.1..::.9t----~ 
~ 156.81 60.06 1.02 

6.75 

6.73 

~ 
9.38 

225.93 

1~ 

521.21 5~ 
408.81 ~ 

-1--
9.16 520.21 310.71 1 

10.14 371 .33 137.74 

10;-- 4~ 1811= 

~ 273.24 ~ 

9.99 

10.86 

9.06 

10.56 

-- 374.13 186.18 
3ousr-- 1:-:0~2 . .,.18:-+---

----+----
440.17 242.77 

291 .49 97.70 

~ 50= 9;.::.2_4 __ 369.86 

0.94 

~ 
0.77 1 

o:j 
0.83 , 
0.98 

1.01 

1.04 

1.04 



• 

• 

HEC RAS Plan· Washes_l K (Continued) 
River Reach RiverSta Profile QTolal MinCh El W.S. Elev Crit w _s _ E.G. Elev E.G. Slope Vel Chnl I Flow Area I Top Width Froude #Chi 

(cfs) (ft) (ft (tt) I (ft) (ftlftl I (fVs) I (sq «> I (ft) I 
WashK Reach 2 2.475 60 FLOODW AY 2244.r 22"47'-'-.8"'o'+---=2=24-"7".8"o+---=2=24"9-'---1'-'o+-_ _::o-=o"134= 77+ ~ 316.20 122_2_2._l ____ ~..,.o6~ 

l:::cc~ccs;:-~ -;-;~----11-;;:-,-::"~-::-~--:~----1::~---:-::-:--c~::9:----f:~-;:~~;:--~::~;::-W-AY--t--:~:::::::c.~::~:'----:~:::~~::::c.~:::-'----:_~-;:~"'--::~~·~:::~~~:~2::2'--'::~--:·=~=::,_-_-_-_::~=~~~:1 --:·-=-~-=7:_-_-_-,-_:~~.~~::: :::;'--'~:~~-- 1~~~ -;;~::;:sc::c:-~-- =~::::~':'::::-;-- ~.~~ 
~~~~~~:::--;:::~~-----1f::-:-::~--+--:::::-:-::+-
Wash K Reach 2 2.329 58 100-YR 2664.00 '- 2228.81 2230.59 2230.59 2231 .25 0.024145 

0.015421 
~ 444.67 329.07 1 

Wash K Reach 2 2.329 58 FLOODWAY 2664.00 2228:1= 2231 .58 ! 2231.58 : 2232.64 

Wash K Reach 2 2.235 57 100-YR 2664.00 - 2217.46 22:--:2,-1 --=.s~o '--2:--:2:--:2-,-1 .--=50+--2:--:2:--:23~.-=-o3+----:oc:_o,.1 ""12:--:9=7+-- 11 .44 

9.88 362.42 1 16504 

. ~ 3:--:1-4 .-,-48~-- ~10~3~- 1=6:--- 1.03 

1.02 r.w-:-:a=s"'h""K:--t:R'-'e-=-ac':-hC:2'-:-I-:2":_2':-35:-=57:----t:F:CL-::O-::O:::D:-:-W:-:A:--:Y:-+----'2::;:6c:64"".'="oo'-t------ 2217.46 2221.90 2221 .90 2223.73 o .o~ ~ 277.81 74.97 

Wash K Reach 2 2.141 56 100-YR 

Wash K Reach 2 2.141 56 FLOODWAY 

WashK Reach 2 2.046 55 100-YR 

WashK Reach 2 2.046 55 FLOODWAY 

2210.32 1 2210.32 2211 .39 0.008157 

2210.33 2210.33 2211 .98 0.010993 
~~ 2206.02 

~ 2206.04--

2664.00 -=-21:.:94=.3-=-8---=-21:.:9=6-=9o=-------'2=--1c:9.:::6.-=-9o::..._..:2:c1.::97:.:·=58+----=oc::.o=2-"13:.c7-=---3 
2664.00 2194.38 2197.87 2197.87 2198.93 0.012315 

~ 10.51 

8.17 

8.71 

~ 1~ 
_::27c.:0.:::.8::.6 t-l __ ~ 

-------+--449.37 345.72 
-'-34---=9-"'.2-'--9-- 160.4-g-------

0.85 

0.99 

1.19 

0.98 

9.27 
-t---
427.83 259.47 f:'w';a"s':'h-'-:K'-------f::R"'ea, c'"h-':2'---------1-'-1'0_9='76:-54:;::-___ --t:1:='00::,--::YR':::--:-=-+--'~2;:6:::64:o-O:'O'-l-- 2186.54

1 
2189:--:.54:-:-t-----::2-,-18:--:9c:.54:-+------:2cc19::0--:.3::5l--o-::-.-::-o1:-:64--:-0::9+-

washK Reach2 1.976 54 FLOODWAY 2~2186~2_:_:19:::0:::.4_::9~--=-21:.:9o::0:::.4_::9 __ -=-21,_,9c_1-oo:83"-j--~ 10.54 324.44 120.00 

1.12 _______, 
1.05 

WashK Reach 2 1.902 53 100-YA 

WashK Reach 2 1.902 53 FLOODWAY 

WashK Reach 2 1.643 52 100-YA 
WashK Reach 2 1.843 52 FLOODWAY 

WashK Reach 2 1.754 51 100-YR 

WashK Reach 2 1.754 51 FLOODWAY 

2:--:1=79:--:. 6:--:sT1 -- 2-164:--:-_4--=8~---=2-164:-_4--:8---,-2-,-1~~-3--:6+--o-=-.-=-oo=-=7=76:--:7-----,-9.-,-89---4~9--:6-_-,-2--=-8~--~~ 2~ 
2179.65 2164.99 2164.99 2186.53 , 0.009083 11.55 327.72 97.85 1 

2664.00 

-:J= 2664.00 2178.77 2180.18 0.008618 10.14 32= 8-c:_17+-- 121.17 1 

2664~2174. 15 217~2178. 84 217 0.010466 ~ 243.~ 63.~ 

26~ 21~2168.2~2-,-16::7--:.9=o----:2 :--:16i?-:::-:.6-::-9 t- o .~ ~ ~ 3~ 

2174.15 2178.77 

0.86 

0.95 

0.89 

0.99 

0.71 

0.82 2664.00 2165.58 1 2168.35 2168.10 2169.11 O.D12858 L 7.08 388.45 ~~ 

l::w::-a-s:-h -;-;K----1i-;;R,---ea-c7h--:2--l-:-~_:::70::9:--:-c50::--:----+1::cOO:-_y::R::---+----:2:::6c:c64;-_o::o+----:2c:-:1 60---:_ 1--::0l--c:c21:--:6:::3---:.1c:c8---::-21::6::2.--:99::t---2:c1::65c:c_::26::+-- ---:o:-:.o::2=27::6::9t-------,-1:::3--::.3--::6- 281.51 I 1~ 1.39 

rW~a~s~h ~K----1~R~ea~c~h~2--!~1.~70:::9~50~-----f-F~LO~O~D~W~AY~-t----26_64 __ .0_0 __ 2~160~-1~0r-'------2164. 1~1 ___ ~2~164~. 1~1 ---~21~~o::c:-0~3t-~0~-0~1~2~45~5+-----~11~.9~0 ___ -=25:::9~.0~7~------'6~9~-44~------~'-::_07~ 

WashK Reach 2 1.642 49 100-YR 

WashK Reach 2 1.642 49 FLOODWAY 

WashK Reach 2 1.561 48 100-YA 

WashK Reach 2 1.561 48 FLOODWAY 

Wash K Reach 2 1.487 47 100-YR 

WashK Reach 2 1.487 47 FLOODWAY 

~ 2152.40 2154.60 2154.60 2155.25 0.032401 

2664.00 [ 21~ 2155.58 1 2155.58 j 2156.63 0.020264 1 

I --+- -l----:--:-:::-=-"1_-----:c---:-::--::--+ __)_ 
2~ 2142.28 2145.70 2145.70 2146.64 0.011710 

2~ 21~ 2145.72 2_14~5~.7~2 __ ~2_146=.64'-t-_~0 .-',01~1_4~57~-

:::29,_,8::_8 -:::00=-+-----=2134.18 2137.93 2137.93 2139.28 

2988.00 2 1~ 21 38 .~ _ _:2c:1 3:::8~-0~6+--~2_:_:1 3~9::_:.7_::8-1-
0.010208 

0.011901 

7.34 

6:57' -------------r-
421 .72 352.59~ ~ 
~33=2--=-89'-r----1~5~9~.72- 1.02 

I 
~ 367.61 170.95 0.97 

8.64 370.28 170.95 ~ 

______::9c::.9:::5t __ .::~:::o~. 1~2+--- 155.12 0.95
1 

10.72 ~ 87.Q§___ 1.01 1 

--+-- =--=-=-1-- =--::--:f---
WashK Reach2 1.387 46 100-YR 2988.00 2~ 2~2~ ~ 0.011~7 ~ 333.29 136.42 0.99 

f'W-"a"s'-'h~K'-------f'-A::_eeoace::h_::2c__---1-'-1 "'_30087c_46:::;__ ___ --f-F-"LOO=:::DW= A"-Y- -t __ 2-=-9~88-=--~00'---2= -1--=2-=-3 --=-32"'----_2126. 97 2126.97 2128.40 ~ ~ 31 1.24 110.33 1.01 

WashK Reach 2 1.317 45 100-YR 

WashK Reach 2 1.317 45 FLOODWAY 

WashK Reach 2 1.227 44 100-YR 

WashK Reach 2 1.227 44 FLOODWAY 

Wash K Reach 2 1.144 43 100-YR 

WashK Reach 2 1.144 43 FLOODWAY 

WashK Reach 2 1.047 42 10D-YR 

Wash K Reach 2 1.047 42 FLOODWAY 

WashK Reach 2 0.951 41 100-YR 

WashK Reach 2 0.951 41 FLOODWAY 

WashK Reach 2 0.851 40 100-YR 

WashK Reach 2 0.851 40 FLOODWAY 

WashK Reach 2 0.759 39 100-YR 

WashK Reach 2 0.759 39 FLOODWAY 

WashK Reach 2 0.693 38 100-YR 

Wash K Reach 2 0.693 38 FLOODWAY 

=r-- -:-::--:::t ~ --------+ _L- --- --+----- t---- ~ 
2988.oo 1 2~ 2-:-11:.:9:::.5:::8+-_~2 1~100900. 5=-8--~21'=22"-oo .. :::9977:-t-l_-:o"'_o:--:1~1 5o:7c:o ___ 1:.:0:::-1:"3+------::35::6:::.8:=6+-------"1 3=2:::.7::2+-----::100.o"lo 1 
2~211~ 2119._99 ___ 2119.99 21~ 0.011~ 10.6~ 2~ 82.33 -d 

--------1------ ----
2988.00 2103.36 - 2107.68 2107.68 2109.06 ~ __92_1__,__ 338.48 131 .39 1.01 

2988.00 2103.36 2107.70 2107.70'----'2"-109=.1---=3+-_ _::0.~0_:_:10~8-=-230... 9 81 323 49 115 43 1 01 

--.- _)_____ . ~ -.=+--- =r= -~-
2~ 2094.14 2097.7_s_;_ 2097.79 2099A8 0.015296 ~ 292.50 90.31 0.99 

2988.00 2094.14 2097_:::.8:o-_0 __ :::20~9c_7-,_..8-o0 __ .,20,_,9::c9-c:48"-t-- ---'OC".0-.:1:-_51:__:94:__:_._ ___ 1,_,0:o:.4_::8~ ~ 90.32 0.99 

2082.52 2087.43 2087.43 2089.04 2988.00 

2988.00 1 20~ 2087-'-'.7---'4 __ .:::2:::08:_c7::_:.7---'4,----=-20:::90=.0-'-4 t-

2988:oo----2~ 2076 ___ 1 o~-20?6. 1 o------2o77.~ 
2~988=.0~0 ____ 20~2-=-07--=6--=.2-=-3 -'------2076.23 2078.18 

2~ 2058.03 2063.12 -----:2::063:::-1:::2~ 
2063-14 1 2988.00 2058.03 2063.14 

----1-
2065.19 

2065.19 

2- 9-88-_0_0 __ 2044.02 2050.06 2050.06 ~ 
2~ 2044.02 2_:::05:.;:0::_:.1.::6 __ -=-20:::50:.:::.:-1-=-6 __ :::20:::5=2:.::.0=.,_8 

0.007858 

~ 
------1---

0.009242 

0.009947 

oilo83s5 
0.008251 

0.008565 

0.007946 

2988 .~ 
2988.00 

--+-
2-=-o~-=-9--=.3'-'4-t-l --=2-=-o"'3"9'="--=-"'5--=8'::~~~~2::;:o'f3~9~-5c:c~8~~-=------'--=2~043~~- 1~6~-__ o-=---=-oo'-'6~62-=-7+1 
2029.34 2039.47 2039.47 1 2043.16 1 0.006942 

---------t--
11 .07 362.38 

--+-- j 
121 .80 0.93 

-12_.2_8--~ 5713 1 ~ 
89:-_-:-26+--- 0.99 

76.72 0.99 

11.40 

11 .55 

12.16 

12.97 
---;2,65 

16.82 
i"65![ 

307.48 

285.89 

+----- ---1 
77.24 0.97 

298.55 77.25 0.97 

323.2f---- 83.~ 0.99J 

_;:;33:.:1::_:.7_:_7 __ ---'83=.3--=-0~--- ~ 

~ 
224.34 

Wash K Reach 2 0.644 37 100-YR 2988.00 201 4.82 2019.29 2019.29 2020.78 0.009476 10.94 

12.35 

369.99 

245.77 

123.72 

_::5_:_:'-:::87'-+---- 1.00 I-'W~ao::s:__:h _:_:K __ f'-R"'ea,c::_:h~2'-------l-"0,_...644__:__:__:3:o:7 ____ f'-F~L::::O::::O::::DW=Ac.Y_+-- :2:-9--=88"-'.0"'0'-:---- 2014.82 2019-:::.9:::0=--"20~1-=-9,_...9_::0 __ :::20:::22,_.:::26"-t-- ---'OC".0-.:1c:_104= 2-

Wash K Reach 2 0.567 36 100-YR 2~ 20~2007.5it 
I-'W-"a"'s'-'h-"K--if'-R"'eao:;co:.:h_:2_-i_::0:::.56:::7c__36::_::_ ___ + F-"LO= O-=-DW= A"-Y- +-~ 2003.56 1 200~ 

2007.56'"" 20o9:i4f 
2007.97 2010.00 

2988.00 19~ 20:--:'0-=-0 -~76:-----'2::;:0c:c0-=-0 --:c76::... _ _:2::;:0-=-03=-5='5T-
2988.00 1993.76 20=0~0'-'.83-=---~20'-'0--=0--=83-=.,__::_:::20~03-=-·-=-54-,--

WashK 
WashK 

Reach 2 
Reach 2 

0.501 35 

0.501 35 

100-YR 

FLOODWAY 

0.015509 

0.017663 

0.008949 

0.008603 

--r- J. : T 
Wash K Reach 2 0.434 34 100-YA 2988-:Qot- 1986.92 j 1992.49T 1992.49 1 994.~ o.ti0a967 
f'W~a:"s-"h -"K--i~R:.::ea=c:::h.:::2_-l-=.0.-'-434~---'34=---'--------~F-=-LO~O~DW=A---:Y--+-~2~9:::88:.;:"-':::·0~0~~-----'1 :::98:.;:6--=.9=2t------'19:::9:.::2:.::.56~------"19:::9=2.:::5-=.6 ___ _:_:1 9~94_:_:--=-62;r-~ 

-10-.7-2---- -32-0-. 0-7 j~-- -"10~2_:::. 3-008t-~------~0-:::99~ 
~ 2~ 64.07 ~ 

~ -:-24---:9---,_6--:9---4---:9---:_o---:4+----o~ 
13.74 253.10 49.03 ~ 

12--;a+--- 285.75
1 

73.:c5o::t----c:co."'95::1 

~ 29~ 73.:::50'-1------"'0 . .:::93~ 
--+-------- -~- -:--:-::--::-+----:-::---:-::-:--:-+-

f:'W"'a=s;'-h '-;K--i".::R-=-ea=ccchc:2---j-=co_':'37=9:c_:33::;:::_ ___ ~1c-00=--Y~R==-+ -':-29::;:88~-0':-0t-_19":7':-9 -':'32:-----'-'19:--:'83-=--=-99'+-__ 1":9":83"'_':-99'-------1":9':-85".2":1+-~ 11.40 404.95 148.06 0.97 
WashK Reach2 0.379 33 FLOODWAY 2~ 1 9'-'7.o.9"'.3"12 c-_1964.94-r------'1.o.9=--64cc.9c.4-t---1-=-986=-9~8-l-j--=-0 -~0 "'1 3"'64~7~- 12.98 285.23 66.~ 1.00 

•~~-+~~~~=----4~~--+--=~---=~+-~~~~--~-r-'---41----------------+'-----r----~~, 
Wash K Reach 2 0.288 32 100-YR 29~ 1968.64 1~ 1972.:::86=-.-_ ___:_:19"-74_:_:-_::00=-t-------'0.010137 9.71 _;;42::3c_:.44_:__ __ 175.02 ! 0.89 

WashK Reach2 0.288 32 FLOODWAY 2~1968.64 1973.16 1973.16 1975.09 ! 0 .0~ ~ 281.04 73.55 l 1.01 

I 
f:'W';a~s7h.;:K'-------f::A:"e"'ac':-h-':2'---------1f-0':.1 ';'92:-3:0:1:----J:1:COO::,-::Y'::R=:--:--:--l--c2;:9::'880'.0:'0:t---1957 . 83 f 
WashK Reach2 0.192 31 FLOODWAY ~ 1957.83 1 

1968.27 

1968.98 

1962.58 

1962.47 , 
1968.31 

1969.06 1 

0.000153 ~ 20~ 304.-,-96~------,-0. 13 
~1490._10~- 176.09 0.15 



• 

• 

• 

HEC RAS Plan· Washes I K (Continued) 
River Reach River Sta Profile QTotal MinCh B W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (11) 11) 11) (11) Mt) (1Vs) (sq 11) (11) 

WashK Reach2 0.157 30 100-YR 2988.00 1954.31 1968.28 1958.72 1968.29 0.000023 1.07 4124.53 390 .52 

rW'-'a=s"-h '-'K-----1-'-R"-ea=cc.ch.=2_----1.=.0."-15"-'7---'30=----+F-=LO=-O=-D=-W= A-'-Y- +---'2=9=88"'.0"0+-_1954.31 I 

Wash K Reach 2 0.138 29 100-YR 2988.00 1951 .89 1 

1969.01 
---+- 1958.88 1969.03 0 .0=0=004=8~- 1.60+---'2=58=5=.0=3'----'2"10=·-=-00,__ 

1~1:-:F o.oooo2o --:-1.-,-13:-"-----4-,09= 1.-=-98::--
--1- ~ 

1968.28 345.92 
235.71 

0.127 

rW;.oa:::s:.:.h c:K_-I.:.;Ro:;ea, c:::h;2_-I.:::O·cc13, 8:__:29:::_ ___ -f-F.::.LO:::.O:::.D:::.W= A.:..Y_ +----'2"'-98oc8"'.0'-'0r_ 1951 .89 

WashK Reach 2 Bridge 

19,v_6-:.c9 . .._01'+---'19e:5:::5:.:.. 7_,21----"19_...6.,.90".0.,_2 +--

--± : 
0 .0~ 

-I-

1.32 3299.82 

_J_ 

r.:-:-,:=:7~-7:~:---r.:::o:=-:~c-hc:~'------1ro~'::"":::--~:c8:-----t:~"'-~0=~-=~::~:-:-w'"'A""v:-+--'~:c::r=::=·~=~=----:c::r=~=:=~+-- : :: ~~ : =-:~=~c-:c::--"""':=:::=:!:=~t-1 --~.~~~~~~ ~~~j- ~~~:~~~~~"~=
1

t~~-~1::~~-=- :;~ ~~ 1 

f-,--,--,-,---t---+------+---,----i---~--+- -=:L------,-+-1 
i"W.:.:a:::s::.:h.:.:Kc__f':R:::e:::ac::;hc:;2'------1F0'-'.1-'-17'--2:::7,----t:1::.00::_·.:..Y:,:R,----,--I----'2:::9=.88:-c.O:::Oo.-_ _:1c::9:::50"-.1'-'3+- 1~ _:1.:::95:::5:::.3:::5 __ ..c1:::963=.53==t-l _ _c0.000082 ~ _:2:::64c.:9c.:.94:..:,... __ ~ 
Wash K Reach 2 0.117 27 FLOODWAY 2988.00 1950.13 1964.15 1955.34 1964.21 0 .0~ 2.05 1894.14 270.00 --'==::.,---==,------ --=='---=-'-"-'------'"-=~-

WashK Reach 2 0.109 Bridge 

~W~a:::s~h~K __ r.R.,.ea:::c~h~2--I~0'-'.1_726~----f.1~00=-~YR~~-+---'2=9~88~.0=0~ _ _:1~94~9~. 2~4T-_1~954~.3:::3c_ _ _:1 .:::954~.3:::3 __ ~1 9:::5:::5~.9~7r-_0:::-::.01'-"0.::.24~1~ 
i"W.:.:a:::s:.:.h .:.:K'---I'-R"'ea:::c::.:h.=2_-I-"0'-'.1_.::.26"-----+F_,LO=O.::.DW=A:.:.Y_+---'2:::9.:::88:c:-O:oo0'+---'1::.94..::9"'.2"4+--1954.~ 19:::54.:c-oc35::.L __ 1:-9:--55:::.9--:7'\

1 
_ _..0::-.0-.:.100000:::8.:..,.7 

l:-w"a-s'"""h -:-:K---,f::R-ea-c.,-h-=2-----1-:o _.,.o'"'s7=-2cc5:----r1-,-oo'"""-'"'vR=---+--~2~9~88~-c=.o'"'o~~~~-1'-'9'-47::'.-'-4 -4'1 ___ 1952.33 1 .=:95:=2=.3:=3+-1 --',9:-'53:==.2::071------'oo~ 
rW'-'a=s"-h-'-K-----1rR"-ea=cc.ch-=2-----1-'-0.=09-=-7---'2=5'-----rF-=LO= O=-DW= A"-Y- +---'2=9.=:88=.0=0+---'1-'-94-'-7"-.44'-'t--1952:33T 1952.33 1953.27 0.007858 

~w~a-s'"""h ~~ --~~R~ea-c~h-::1---1~1 .~34~-=2~4--------~1~oo~-~YR~----+----::2~1=3s:c.o::o+----::2:::o7=o.40 -- 2074.~2=o7:c4c:. 5:::2+--::-20::7::6-::. o-=-o l----=o _o-1-07-98~ 
wash I Reach 1 1.34 24 FLOODWAY 

10.80 

1~ 

9.14 

9.14 

10.18 

10.01 2139.0() r-- 2070~ 2074.57+ 2074.~ 2075.99 0.010270 

_,.. --- --1-- ~ ~ 

322.67 289.81 

324.4 1 289.95 

503.13 448.84 

502.95 448.83 

~6.67 84.04 

~ 

0.05 

0.08 

0.05 
0.06 

0.09 
0.11 

0.09 
0.11 

0.91 

0.90 

0.79 
0.79 

0.96 

0.94 

rW'-'a=s~h -'-l ------1f::R"-ea=ccc.ch_1 __ -4-"1."-23"-'7:-~~------~1-'-00::'-Y':oR~~--+----'2'-1~39'-.0~0-----'2"-05:-'9'-.4~2----~2-'-06:=3~-2=2~---'-2-'-06:=3'-'. 2=2-----'-20:=~~-8-1 t---0'-.0'-1-::1 ::034::1c-____ ~I 0'-.3=5c---~~::1~.53=------=73~-3:=7~---~ 
Wash I Reach 1 1.237 23 FLOODWAY 2139.00 2059.42 2~ 20,6,3."'28,_ __ 2"0.,_64'".-"-81'-t-- 0 .0~ 10.12.,_ ~5.57 1 73.37

1 
0.95 

Wash I Reach 1 1.142 ~ 100-YR ..C2:-'-1 'C39~.0::;0:,-_~2::C04~90::.2=8+--2~ 2::C05=2;::.7::;4~-~2':'054:':::. 2C:7+--cco .::Co1:-_:2::1 0::02;-
rW'-'a:::s:.:.h :_1 --I.:.:Ro:;ea::c::.:h~1 ---f-"1.-'-14.:::2o.._:~=-----f-F-"LO:::.O:::.D:::.W=A-'-Y-+----'2'-'13._,9"'.0::0c___.=2"'04-"9"'. 2:::8f-- 2:::0.:::52:o..7:..:8:_ __ _:2"'05::2:c· 7co8c__ _ _:2_::054=.2::.7+--"'0.011619 

10.08 
9.95 

~1.77 75.12 

~4 .62 75.11 

1.00 

0.98 

t-~,----~~----c-f-------------+--,.,::-----+-------~------~-------+-
f'W:"a:::sc.ch_cl __ r.:R=e=ac"'h'-'1-----1r1"'.044""--=-21'-----t:1-=0=-0--':Y'::'R,----,--I----'2"'1-'-39::.:·::.:00=t-- 2037.44 2042.10 2042.10 2043.55 0.012436 ~----'2=3'-7.-'-35"---- -'8'-'1".2"'3t--
f'W-'-a=s"-'h-'-l __ rR=e=ac"'h'-'1-----1r1 "'.044""--=-21'-----t'F-"L=O-=O.::D.:.:Wc.A"Y-+--'2'-'1-=-39::.:·::oo't---'2:.:0.::.37'-.4-'-4't-----'2~ 2042.86 2044.91 0.0'-'1'-1.=:66:.:5"---'-'11:::.8:.:3+----'-19,_4:::.5:.:0 ___ 4.:.;8~-4~0+--

1.01 
1.01 

I:-:-:-:-:----t::-:-c----+::-:-:-:--::-::----+--:-:-:-:::----t-----:-c:-:-:-::t----:-::-: I -1---_____L_ -
f:'W~a::s:::h _:_l __ f':R:::e,ac,;:h_:1_~f:'0'=.9':'39~20=-----f:1"'-00'::-~Y'::R=-:-:--I---'2:--'1-':'390'.0'CO'-i---'2=0~24~.60:19T'+--2~ 2028.61 20~19_L 0.012839 
rw-"a, s:::h_:_l __ t'-R:::e,ac,;:hc:1_~1"0"'.9"'39'--20""-----fF-"l"O-"O"D-"W"-A"-Y-+ _ _.2139.00 I 2024.69 2029.52 2029.52 2031 .77 1 0.012607 

__:2c:_13,9:c.0:.:0+---=2::.0-1;3=--2:::6~--2016. 69 2016.69 2017.74 0.011211 Wash I 

Wash I 

Wash I 

Wash I 

Wash I 

Wash I 

Wash I 

Wash I 

Reach 1 
Reach 1 

Reach 1 
Reach 1 

Reach 1 
Reach 1 

Reach 1 
Reach 1 

0.839 19 

0.839 19 

0.741 18 
0.741 18 

0.662 17 
0.662 17 

0.597 16 

0.597 16 

100-YR 

FLOODWAY 

100-YR 
FLOODWAY 

100-YR 

FLOODWAY 

100-YR 

FLOODWAY 

2139.00 20 13 26 20 1 7.2~ 2017.24 2019.08 0.012447_... 

I =t 2~13-=9-=. o-,-o +-1 --2ooo.39
1 

2139.00 20~ 

2139.00 
2139.00 

1991 .00 

1~ 

-1-
2139.00 1983.17 

2139.00 1~ 

~ ~ 

2003.33 

2004~ 

2003.33'""" 
2004.20 

__J__ 

2004.45 

2005.97 1 

-----1--

00~ 
0.013548 

100099o::4:.::.2,-,5 __ 1994.25 1995.30 I 0.012797 

1994.93 _ 1994.=93::._ __ 1co9:--96--c.8--_1'- 00_1E_1_L_ 

1984.91 1984.91 1985.61 0.~ 

1~ 1~ --'19:c86= .7-'-7t-- 0~ 

!:':~:::::;:~ .;-: -~C.::"'::::~::.:~~:--1-':'~ .f:'~~=::--;':~'-----f-:'~C'~~=--o=YR::,DW=A::Y-+--..C~:-';'C~:O"_~=~+ ;:;::; • 
1~ 1~ 
1~ 1979.11 

1~00~ 
1980.40 0.010417_._ 

Wash I Reach 1 0.502 14 100-YR 
Wash I Reach 1 0.502 14 FLOODWAY 

Wash I Reach 1 0.442 13 100-YR 

Wash I Reach 1 0.442 13 FLOODWAY 

Wash I Reach 1 0.352 12 100-YR 
Wash I Reach 1 0.352 12 FLOODWAY 

Wash I Reach 1 0.274 11 100-YR 
Wash I Reach 1 0.274 11 FLOODWAY 

21""39.00 1972.24 r 

~~ 
2~19~ 
2139.00 1964.66 

2139.00 
2139.00 

2139.00 
2139.00 

1953.70 
1953.70 

-+ 
1944.22 

1944.22 
-+-

1957.21 

1957.86 

1957.21 

1957.86 

1958.37 

1959.68 

0.015711 

0.0181 78 

1=.94:..o8:::.2::::9 __ -'-19,_4:.::8c:.2=.9 __ .c194= 9"-.7-'-1 .___ 0 .013~ 
1948.51 1948.43 1950.42 0.017280 

Wash I Reach 1 0.206 10 10Q-YR ~ 1935.56 1940.49 1940.49 1941.56 0.011359 
0.018560 Wash I Reach 1 0.206 10 FLOODWAY .=2cc13:.:9:..:.0.::.0 _ _ .c19=3=5=.56-=-t---1941 .39 

f:'w~a,s~h .;-l __ r.R00ea,c,;:h_:1_-l~o'-'.1 :::;47:--9~----r.1~0o=-~YR~=-+---'2:--'1~~39~-0=o,._ _ __,1~9=29~-~0:o'r-_1939 . 20 
Wash I Reach 1 0.147 9 FLOODWAY 2139.00 1929.20 1939.38 

1941.39 1943.96 

0.~ 1932.82 1939.22 
1934.03 1939.74 0.001326 

I ~ J: 2139.00 ! 1~ 1939.01 1 
2139.00 1927.37 1939.39 

t- ~ 

Wash I Reach 1 0.129 8 100-YR 
Wash! Reach 1 0.129 8 FLOODWAY 

1932.77 : 1939.16 0.000443 
19~ 1939.57 1 0.0005914.-

~ 

Wash I Reach 1 0.122 Bridg",-- --+-- -+-

Wash I Reach 1 0.106 7 100-YR 
Wash I Reach 1 0.106 7 FLOODWAY 

2~19~ 
2139.00 1924.76 

1930 .-28~ 19~1"93::2c:.5::-1 t-l --:0.015087 

19, 3:::0:.::.28::._ __ 1.930.28 ~ 0 .0~ 

11 .28 
12.12 

I 
gill 

10~ 
11 .12 

10.11 
11 .76 
--r-

244.99 79.91 
182.09 40.67 

I 
329.55 144.89 

216.72 61 .14 

~ 132:71 -

212.83 60.22 

~~ 
--:9.-4-7 ~--3,-:50:-:-_-:0-1 -- 253.12 

10.12 336.62 173.12 

10.13 3~~ 
_1_020_ 296.79 107.11 

10~ 
11 .~ 246.77 75.74 

I 
254.12 79.87 -

-c:2r=02-:-_2='4'---·~ ~ 
12.58 

1.05 
1.01 

1.07 

1.03 ----, 
1 .02~ 

1.07 

~ 
1.38, 

1.15 1 

o.95 j' 
0.99 

~ 
~ 

' 10.40 292.16 121.24 0.98 

11 .76 212.30 57.53 1 1.02] 

10.15 255.94 113.08 

-'1~1 =.0=-8---~19:::3=.o-=-ot---~ 

~~ 151.83 
12.86 166.32 32.20 

I 
1.47 2288.28 300.88 
4.85 441 .19 47.23 

3.26 761 .46 29s:3:i 

~-------t-

11.~ 

11.97 
178.69 
178.69 

431.12 
51 .74 

~ 
0.97 

_____, 
0.85 
1.00 

J 
0.09 

028 
j 



• 
HEC RAS Plan· Basic Plan File 

River Reach River Sta Profile 0 Total MinCh El I W.S. Elev Crit W.S. E.G. Elev I E.G. Slope I Vel Chnl Flow Area I Top Widlh Froude # Chi I 
(cfs) («) I (It) («) !«l I !ftlftl I (ftisl (sq t1l I !ftl 

0.93 

0.93 

I 

Wash M Reach 1 0.944 30 100-Year ~ 2045.70 2050.69 2050.69 2051.94 0.010332 
1
1

0
0 .. 

8
8

1
11 ~ 36.86 ~ 

f-'W'-'a:::s:.:.h :.:.M:.._ __ + R::::ea=:ch::.:....c1_-t0;:;·::_944;..;_..:3:.::0 ____ f-'Fl.:.:O:.::odw= a,_y_ +---"6'-'79:c.0:.:0+---=204::.:.::5:.:..7.::0 __ 2050.69 2050.69 2051 .94 0.010332 92.72 36.86 0.98 

__j_ ----+ I _____)___ _,_----==: 
~W=a:s:::_h:::_M:::_:::_:::_:::_:::_:::_~~R=ea:ch:::_:::_1 :::_:::_:::_~o=-~87~2=~3:::_1 :::_:::_:::_:::_:::_:::_:::_:::_~1=00=·=Ye:a:::_,:::_:::_~~--.:: 66':'7799:.:. .. oo:.:oo+-1_.::20:::3:::8.:.:.5::::5+-l. _ __::20,_4"-1=.3=-21----'2"'04"""1."'320)__ ..:2::::04..:2:.:..0:.:1_,__.::o.=o-"1122=:55.=.8866+! __ ..:8:.:..5=:3+-l 127.11 91.09 1.08< 
Wash M Reach 1 0.872 31 Floodway _ 6:::7.::9:::.0'-0 r---- 20~ 20-'-41:.:..3:::2+l---=2-=04-'1-".3=2~----'2=04-'2~.0~1~ 0.012586 1 8.53 1 1274 ..:9:.:1.:.:.09".--- 1.08 

WashM Reach 1 0.769 32 
WashM Reach 1 0.769 32 

WashM Reach 1 0.67 33 
WashM Reach 1 0.67 33 

100-Year 
Floodway 

100-Year 
Floodway 

679.oo 2026.1 o 2..,o3::0C:63:=t---=2"'03{~o:-.c;63~+,;~~--"2::03=-~~1-=.9i[8;~~~-::o=-:::.oo=-~=7J.9::0~9~1-~~-=......c.1 ""1.04;:::.,- 94.58 -:3:::6-::.32::+---
= =--2o-3·o .. 63 1 · ~ -~ 2026.10 2030.63 ' 2031 .98 0.007909 11 .04 94.58 __::36;::·:::32'+----

679.00 2004.39 1 200~~ 2=00=:8=:.08=:+-1 _2=:0=:0=:9.-'-16~ 0.010289 ~ ~ 45.7d 

0.97 
0.97 

1.02 
1.02 679.001 2004.39""" 2008.08 2008.08 2009.16 0.010289 9.51 97.18 _ 4::o5:::.7.::4+-_ 

lcw"'a-s""h""M:----+:R:-e-ach.,...-1---f.,-0 . .,.58:--,34-----j-1-,0-0--,Ye- a-r- +- - 6-79- .0- 0- 1993.01 1996.88 l 1996.79 1997.33 0.007232 !i.92 ~ -14...,9-.4-9 ,___ 0.77 

~W~as=~h~M=======~R:e:ach~=1===~~0-:58~=~34~========~F~lo~odw~~a=y==~==-~ 1993.01 1;:;99:::6:::.8'-8 ll----'-199= 6·c.79'-lc __ 1:.::9.::97"'.3"'3,__.::0.:.:.00.::7:.::2:.::32=t- -=r- 191.981 :::14:::9-,.4-:l9 r-----:-0.77 

Wash M Reach 1 0.494 36 100-Year _6::7:::9c:.o=:ot----,1~1~9=-9::0~.o~8~:::_:::_:::_:-11~999:c9g0o~ .. 0808~+===~19~9~3c:.-:-1 ':-2:-:_-_-_-=o00.ooeml-::;:8::77:=7:r ~ 48.47 3~ 1.00 
rW.:.:a::::s:.:.h::.M:..._ __ + R:::e:::ach:.:_:1_--t;:;O·c:494::::._...:3::6.:...... ___ f F.:.:Ioodw=:::a::<y_ +----"6"'79::..0::0:, 1983.25 1-:-99..,0:::.0::81----""=4-- --"19:.::9;:;3·.:.:12::.__ ...:0:::.00= 87:_:77.:._ __ _:1..::4·::_01:......... 48.47 :::35::::5::.:.44~-- 1.00 

Wash M Reach 1 0.473 

WashM Reach 1 0.448 35 100-Year 
WashM Reach 1 0.448 35 Floodway 

WashM Reach 1 0.354 38 100-Year 
WashM Reach 1 0.354 38 

Culvert 

679.00 1 1977 :st- 1 -'-97':'7.:.:·.,.8::::5~---_-...c-1 "'97=7 . .,.85:1
1
--1...,9"'78,-.2:-:o+,---.,.o...,.03.,.,7=7"99:1l JI-

1977.5!4- 1977~ 1977.85c 1978.20 0.037799)... -==r_ 
---+--

146.1.4----- 236.58 

1~~ 
1.20 

1.20 

679.00 1966.66 , 1968.70 1967.64 1968.74 0.001949 2.92 453.69 280.71 0.38 

Floodway 6-.:7.::9:::.o-.of-_1;,90066:::-:o66::.,

1 

__ 1968.70 1967.64 1968.74 o.~ 4 453.69 ~ o.38 

Wash M Reach 1 0.255 201 100-Year 679.00 1963 78 1965 81 1965 811 1966.48 0.014825 1 6.91j_ ~ ~ 1.02 
r.,w~a:::s;;.h "M'----+.:R"'ea"'ch7-'1--t0=.:::25;:5c...:2=:0.:..1 ----t:F::.Ioodw-'--'-"a"-y- +---"6':'79"'.o::o+--'-'19"'63"'.'-'78::.-_ 1.::.9~:.:5:::8~1t-r----'-1· 96I.::.5~.8~1t~~~...:.1l'9.::.6:::6:;.'-'4.::8,':~--'o-".o"-1 4-'8:::2.::5 ....._ __ ;:;6.=-91::.--- 117.49

1 

_1.::.0;:;5 . .=.85::.-___ ...cc1.02 

WashJ Reach 1 0.676 24 100-Year 

Wash J Reach 1 0.676 24 Floodway 

Wash J Reach 1 0.58 78 100-Year 

WashJ Reach 1 0.58 78 Floodway 

WashJ Reach 1 0.488 25 100-Year 

Wash J Reach 1 0.488 25 Floodway 

121 .00 2=o2=9-=.2=-2--.2o32.88 2032.88 2034.19 o.008345 9:71- ~2877 41 .35 o.94 

- =72:-:1:::.0::0+--~2032.88 2032.88 2034.19 0 . 0~ 9.71 __ 41 "'.3"15 f-------l-=c0·.::.94.:; 

721:00 20~2014.31 r---20 1 43f 2ii'i5:6f o oWBof-- ~- ao .oo ...,3.,.2 . .,.53+-- o.98 

~ 2010.99 2014.31~014 .. ::.3.:.,1 _ c_..:2.::.01:.::5c::.6.:..7 ,.. 0.009802 ~ _ 80=.0.::.0;---- ..:3:::2:::.53=+-----'0.98 

I 
1991.94 1~- 1995.84 1 721 .00 1 

721 .00 1 

1997.36 

1997.36 
0.0091781 
o.o09178 L 

• 

Wash J Reach 1 0.399 26 100-Year ~ 
f-'W.:ca:::s:.:h.::J ___ + R:::.e::;ach::,:..:1_--f::;O·c::c39:.:9:_:2::6.:...... ___ f'F.::loodw=::.:a,y_ +-~ 

+ 
721 .00 

:::r :::c :::: ~ 1971 .81 
19~ 1~ 197o:'i6 _ ...:1:-.97:..:1:::.8:.:1_ 

__l_ --1- --"--

-1-
~ 

0.008833 

~ 29.54 09:1 
~r-- _,2:;:;9."'54+--

10.54 76Tel--- 25.-69+--- 0.96 

~ ~ 25.69 ----o:96' 

_,_ ~ 

• 

WashJ Reach 1 0.297 77 
WashJ Reach 1 0.297 77 

Wash J Reach 1 0.208 27 
Wash J Reach 1 0.208 27 

Wash J Reach 1 0.138 28 
WashJ Reach 1 0.138 28 

WashJ Reach 1 0.123 

Wash J Reach 1 0.11 37 

WashJ Reach 1 0.11 37 

WashH Reach 1 1.915 1 

Wash H Reach 1 1.915 1 

100-Year 

Floodway 

100-Year 
Floodway 

100-Year 
Floodway 

100-Year 

Floodway 

1940.62 : 1943.55 1943.55 1 

19~ 1943.55 1 943 . ~]-

721.00 19~ 1941.33 1934."'16:+---,1::-94cc1-:.3=7--=-o.ccoo=o:::o:::59:-c-

721:00 1931.38 ~ 1934.16 1941 .37 ~ 

-+- ~ ~ J ~ ~ 
~ 192~ 1~ 1933.77 ~ 0.000712 1 
7~ 19_27_.2_3~- 194_0._34~ ___ 1933~1941 . 10 0.000712 1 

721.00 
1944.~ 
~ 

9.05 117.34 68.86 1 
_---,--.::9=.0=:5,__ __ .:.. '"'1 1~7=.=3-'-4:_-__ - 6::8"'.86=:+--- 6 

=c:::"-----:-:c-::::r-- -----j 

"-61;,:2:::.9=-9,__ 101.57 ~ 
612.99 101.57 0.09 

103* =r =d 
-"103=.2=-21-- 4c...1:.::8co.2.::9.....__ ~ 

+--- -+- I 

--+--
721.00 

---+- ---+ ...)... 
1?.92:"4'0.5:0.9 '-___,1930.94 1 1930.94 , 1931.83 ~ ~ 114~ 66 r D.B9' 

0.009450 ~ 114.15 66.4'-'1+-___ ,:-0:::.8"19
1 

7~ 1~ 1930.94 1930.94+---1931.83 

----~ i ~ ~ ~.....,.,-...,.,.....--......, < 
100-Year 1253.00 2051.15 2=054:--'-::.4"2 <---........:2054.42 2055.23 0.008797 8.28 244.63 1~ 0.88 
Floodway ~ 2~ 2054.76 20s4.76l 2056.31 o~ ~ 125.19 40.31 1.00 

l:cw::-a-s:-h :-:H----+=R-ea-ch-:-:-1--+:-1 ."'79:-:2--:2:----+1-:-0o=--=-=ve_a_r-+-~ 2~204:-:-4-::.9::-2 icl--20=44-:-.=-92:---:2c:-04"'5". 5::7c--::-o .-=-o"'12:-:6-:-61cll-- -=r= 21481 \ 177:::25'+---~--'0 .96 
Wash H Reach 1 1.792 2 Floodway 1~ 2~ 2044.96 2044.96 2045.75 0.014032 177.06 114.84 1.00 

Wash H 
Wash H 

WashH 

WashH 

Wash H 

Wash H 

WashH 
WashH 

WashH 

WashH 

WashH 

WashH 

Wash H 

Reach 1 

Reach 1 

Reach 1 
Reach 1 

Reach 1 
Reach 1 

Reach 1 
Reach 1 

Reach 1 
Reach 1 

Reach 1 

Reach 1 

Reach 1 

1.886 76 
1.886 76 

1.556 75 

1.556 75 

1.449 3 
1.449 3 

1.313 4 
1.313 4 

1.209 74 

1.209 74 

1.110 73 
1.110 73 

1.006 72 

100-Year 
Floodway 

100-Year 

Floodway 

100-Year 
Floodway 

100-Year 
Floodway 

100-Year 

Floodway 

100-Year 
Floodway 

100-Year 

6.48 288-:os---- 2~ ln1 
--=t-= 1~ £ =s 

7.66 351 :9:if- 287.98 1 0.75 

g:aot-- 178.so J 72.,...47ctl-- ---,o...,.8.....,8, 

1253_00 2012_37 20 1 5.~20=-1;.::5.:.:.7=:5~--2=:0~1='6 . ..:.48:c',- o.oo8002 8
9 

.. 3
10

1 2
19
6
0
8 .. 

5
2
9
2 =20=:5.:.:.o=:ot-____ 0

0
=·.=-84

87
'11I 1~01~2016cl3L ~ _ 2016.13 2o11.19 o.oo8181 8895 . 

--L --=r=- =-t---"'-""-"'tl---""----"='-"t--~="'-f. __ j_ =---t= ' 
1253.00 2003.10 1 2004.43 2004.43 2004.93 0.031821 8.45 238.551 245.60 1 ~ 

1~ 20-03-.1-0--2005.43 1 2005 . .,.43~~===~2~0~06~- ~17====~0~.0~17~0~98~:::. ~9 .56 . 2~ 1:_::3::c6·::.5-'-11 '-- __ 1_.1_7 

1253.00 1~ 1997.15 1997.15 1997.86 0.005903 276.66 1 224.34 ~ 

~ -"19:..:9.:::3.""1+- 1:::99"-7'-' . .:.1.::8=;...1c---_-_-c.o1;.::9~9.:.;7='.~18~~~==~1~9;:;9::-:8~.3~5:-_ _oocc.ocoo8:::2:.::06=-- 173.88 102.87 r- 0.86 

_1___,_...,.,.253=.oo=-=--- 1=:9=:85:'-.6:-1~--'1~98~7~.9~2===~.,.1 !l____,-:c8:::7-::.9-:-21--:-:19:::88=-.-::67"'_---=o-=.o:-1 ::-01:-:6-::6- ~ 211.sf-- ...,1.,.5.,-1.8=-o+-----::o-=.9__,1
1 

12-::53=.0"0'--_1:..:9"'8"5."61:._._ 1::.98"8-".0..::3,_--'19,_8::c8."'03;-_...:1c:-90089"-.1:..:6:.__.,o"".o'-'13eo2"'26"----'8"'.53""r- 146.87 _ 6:..:5.:.:.8"'5r------'1.01 

14so:oof- 1975~19~1979. 1 7 1 1m82t o.oo8sso- ~ 317.77 223.70 o86J 

1=253=-=.o-=o----,2033.58 2035.?t- 2035:73 0.012073 

1~2033.58 20~2036. 14 r~11 ,... 0.013539

1 
1253.00 20~2024 .87 1 2024.87, ~ ~ 
1253.00 2021 .12 2025.42 2025.42 2026.62 0.008483 ----

WashH Reach 1 1.006 72 Floodway 1~ 19~1979.78 1 1979.78 ~ 0.0~ 10.03 1 161.07 54.~ 0.98 ==r 
r.,Wc.oa:::s:.:.h ;cH ___ +.:R=ea:::ch::.:....c1_-t0:::·=89:..:9__;7,.:1 ____ f'1"00::..·.:cYe:.:a::.r - +--'1'-'48000:c.O:.:O+-- 1967.67 1970.81 1970.81 

f-'W-"a=s"-h ;cH ___ + R"-ea"-'ch""-1--t0=·=89:::9.......:7...:.1 ____ f-'Fl.:.:o:::.odw= a,_y_+ ........:1...:.48=0:c.O:.:O:,.-I-,.:19..,6:.:.7.:.::.6::..7L...._1971 .4i= 971 j 1971.40 

1972.93 

0.007793 

0.009807 
7.72 341.47 -=24::::7-:-'.8':1+--

, ...:.164=.3::-9,__ 5== 

0.82 

0.95 



HEC RAS Plan· Basic Plan File (Continued) 
River Reach River Sta Profile 0 Total I MinCh El I W.S. Elev Cril W.S. I E.G. 8ev I E.G. Slope I Vel Chnl I Flow Area I Top Width I Froude #Chi 

(cfs) I (ft) I (ft) (ttl I (ttl I (twJ I (fl!sJ I (sq ttl I (ttl I I 
Wash H Reach 1 0.796 5 100-Year 1480.00 1:-950:7:':.7::C3r-_1960.03 l 1960.03 1 1960.71 0.017683 9.46 

~ ~w~a~s~h~H~---fR~e~ach~1--4~0-~79~6~5~----fF~Io~ocm~a~y~~--1~4~BO~-~oo;--~1~95~7~.7~3,_ __ ~1~96~0~.7~3rl-~19~6~0-~73;~-1~9~61~.8~0~~-~o~.0~1~~~~---~10~.4~2~ 
WashH Reach 1 0.702 6 100-Year 1480.00 1~ 1"'sso=.o=2+---,19=so=.-=o2::+---1:::9-::c50::-.84::-:-+--:o-=.o-:-15::63=6~ ~ 

268.97 -"180,7'-:.70::6 _ _ 
21 0.15 94.25 --- ---'--'=---

f'W-"a"s'-'h"-H'----t-R:.::e"'ach::.:_:1_-j.:::O·c:_70::;:2:..__c6:_ ___ -+Fl-"oocm=:.::a, y_+_-1:..:4.::80::.:.0:::0't- 1947.18 1:::950=.94c:.,.. _ __.::19::;:5:.::0-:.::94+ __ 1:.::9.:::52::.:·.:_14:_ _ _::0.:::.0c.11.:_4:.::6=.2 t--- 10.93 
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Monarch Wash Reach 1 0.361 44 

Monarch Wash Reach 1 0.286 45 
Monarch Wash Reach 1 0.286 45 

Monarch Wash Reach 1 0.192 43 
Monarch Wash Reach 1 0.192 43 

Monarch Wash Reach 1 0.076 39 
Monarch Wash Reach 1 0.076 39 

Monarch Wash Reach 1 0.065 

Monarch Wash Reach 1 0.055 41 

Monarch Wash Reach 1 0.055 41 

Monarch Wash Reach 1 0.05 

Monarch Wash Reach 1 0.042 42 
Monarch Wash Reach 1 0.042 42 

100-Year 
Flood.Yay 

100-Year 

Flood.Yay 

100-Year 
Flood.Yay 

100-Year 

Flood'Nay 

100-Year 

Floodway 

100-Year 
Flood.Yay 

-r-
5357.L 
5357.00 

1933.83 t94cus+-- 1940.76'- , -94-2-_,-8-- o.oo555/ ~---'9"'3"4'-'. 1 "-0 I-- 287131- -----o91 
~~ . 

193,.3 . .,.83:-lt __ '.,.94,-1_+.4.,.6 ;.. 1941.46 1 1943.66 1 0 .00~ 14.d 605~- 124;)!) ~ 

5357.00 1928.28 ~~ 1931.45 1932.82 0 .~ ~ 702.14- 264.23 1.48 

5~ 1928. 2~ 19~ 1932.41 __ ,~ 0.0~ 1425_ ~- -=--~ 
- 53- 57- _o_o_ 19-,-9_-s -, - ---.,.,9::-:2:-:-4_=96=-'"""" 1924.96 1926.01 o.oo6657 ~ 1108.78 415.79 o.97 

53-5-7-. 00-- 1919.~ 1925.i 1925.88 1927.97 0 .0~~ 666.39 145:.:!?_ _ -= 
53~ 1907.43 ~ 1914.12 1916.21 o.006763 1 t3.o1t :::6o,3"'.~"'ol--"""34::5:c:.4 -::-CCI' · ~ 
5357.00 1907.431 ~~ 1914.33 1 1917.03 , 0.0072il4----~ 490.74 90.00 ~ 

Bridge ------t __ +----~ ----,--___ -~+----_-_-_+-_-_-~---t-+-------1 

~1904 ~ 
5357.00 . 1904.16 

1-mwt 
1913.66 -----,-

+ 
Bridge 

-r- ~-+- -=:-::-:+--- :-::::-- ________J 
5357.00 1902.22 ~ 1910.83 1913.55 0.004845 13.77 503.96 --11c:2'-'.4-' '----o'-'.8=:.:-9 

5357.oo 1902.22 191 o.9o 1~9tjoj.9~o~===t19btf3 .~55~===jo"'.o""04:::6:::65---... __ _:1_.,.3:::.6::.o ~ --~5~1 2~-1-'0~ __ 112.41 o.88 



HEC AAS Plan: Plan 03 

River Reach RiverSta Profile 

Wash HT07 Reach 1 1.499 64 100-YR 

Flood way • Wash HT07 Reach 1 1.499 64 

~w~a-s~h ~H~T0-7-------+R~e-a-ch-1 --~1-.4-19~~65~------+1~0~0--v=R----+ 

Wash HT07 Reach 1 1.419 65 Floodway 

Wash HT07 Reach 1 1.332 96 100-YR 

Wash HT07 Reach 1 1.332 96 Flood way 

Wash HT07 Reach 1 1226 69 100-YR 

Wash HT07 Reach 1 1226 69 Floodway 

Wash HT07 Reach 1 1.041 68 100-YR 

Wash HT07 Reach 1 1.041 68 Floocway 

Wash HT07 Reach 1 0.945 70 100-YR 

Wash HT07 Reach 1 0.945 70 Floodway 

Wash HT07 Reach 1 0.865 67 100-YR 

Wash HT07 Reach 1 0.865 67 Flood way 

QTotal 

(cis) 

1063.00 . 

1063.00 

----r-
1063.00 

1~ 

1063.00 

106i0ol 

~ 
1063.00 

1063.00 

1063.00 

1063.00 

~ 

1063.00+ 

MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(II) 

2069.05 

2069-:0sT 

(II) (II (ft) (fVft) I 
0.007657 

0.007657 

(fVs) I (sq II) I (II) I 

~ ~ .::-; ~:.,:c:.~::-:----

20~ 20~2~0~ o.OI3771 ~ 199:ao- 123.72-
~~--~~~--~~--~~:.,-~~~----~~ 
2061 .66 2064.38 2064.38 2065.18 0 .0 13771 ~ 1~ ~ 

2~ 2.v0~=:5;c.3;-:3'r---=-20;-:5':'5 ."033o,:-----:2::;05:'6o.!.o'-C1+--~o;;'':'o=o;-:8~~8=8?.5;1 ::::.:=-1ffi-~~- 242.90 169.62--
-------r .-:: . . 0 ·.008885 - --2052.35 2 . ..,o.-.55c-.3__,3:__ __ -2.0__,5..,5 ."'33..._ __ _.,2..,o5,_,6"'.o'-'1---==:;---~ ~ 1~ 

2~ 
2042.99 

2045.44 204:--5-c.4:::4_:__2::0-.::4--c6 .~20 

2.;:.04.c:5c.:.4..:.4~--=204~2046.20 ~ 

----+-
8.84 

6.64 
--"--

197.48 

197~~ 

--===L-
2031 .04 1 2035.9 1t-l---2;::0;;;3-;:5.79:-11l---:2;::03;::6::.8;;;8+-l ---0;:-.0;::0::;5;::58:::3:-- ~ ~ 124.91 

2~2."03.,_5c-.9-.:1_-'2.,-0oe3--c6 .,88..._ __ _,o:c-.o..,o5.,_5,8:c3 ___ --'9"'.o"'4"- 207. n '-'12:..:4:::.9.:..1 f--2031.04 

2025.05 

2~ 
2027.29 2027.29 2028.11_._o:C.O:C1C:O.:C570'4'-----C:7."039o,- 158.93 
2027_.2_9 ____ 20_27_.29 ____ 2~ 00~ ~ 158JIL_ 

113.19 

113.1~ 

2~=o1~8~.7=o+---2~0~1 =9 .~,2~--~o~.0~14~8=8~6 f---~ _29_2_.7_1 ___ 2~ 
_,2:::0.:.:16:c.7c:O __ ..,20-.:1c::8:.:..7o:_0 _ __,2,..,0c;18::.7:.;0._ __ .:::20:::1_..,9:..:.1,_2f-_,Oc-.0:.:1_::48::8:.::6__ 8.06 292.71 298.73 -------

------~ -+-
2008.24 2010.13 2010.13 2010.66 8.00 236.42 220.18 

2008 24 20~ 2c::.01:.;0::_.1:.::3+---'2::.:0c:.1.:::0·=-66:.,. 
~ -

0.0172 16 

0 .0~ "23"'6"'.4"'2~--2~ 

~ ~ 

0.89 

0.89 

1.1 4 

1.1 4 

0.93 

0.93 

1.07 

1.07 

0.78 

0.78 

0.96 

0.96 

1.11 

1.11 

1.17 

1.17 

17w~a":'s::'h.:CH-o-T0:0:7:-----fR:0e::.:a::::ch:'-:-1 ----f0':;.70080;:-.:,71:------£ 1 0:::0,.::· Y.:.:R_.: __ I---c1".:0':'63:'.0:0:0:----c19:0:9C;7";:.5.'-1 ~ 2001 .28 2001.28 2001 .86 
f'w_,a,s::h:.;H_::TOe:7 _____ -+Rc::•eo•::chc...:_1 ---fo'-'.7_,B0,_.:_71,_ _____ +F'-'Iood=_,wa,_,y._-+ ~ 1~ 200:cL_,2a,_ _ _.,2_,00:c:1~.2"'B,--'2"'0"'0-"1.""86 

0.009499 

0.009499 
-'.7C.:.1.::3~ __ .;:.24'-'4'-'.1"9r-__ 227_.8_4 __ 

~ 244.~ 22~ 

0.91 

0.91 

Wash HT07 Reach 1 0 .698 95 100-YR 

Wash HT07 Reach 1 0.698 95 Floodway 

Wash HT07 Reach 1 0.619 72 100-YR 

Wash HT07 Reach 1 0.619 72 Floodway 

Wash HT07 Reach 1 0.547 97 100-YR 

Wash HT07 Reach 1 0.547 97 Floodway 

Wash HT07 Reach 1 0.468 73 100-YR 

Wash HT07 Reach 1 0 .468 73 Flood way 

Wash HT07 Reach 1 0.381 74 100-YR 

Wash HT07 Reach 1 0.381 74 Floodway 

Wash HT07 Reach 1 0293 75 100-YR 

---
1063.00 1989.94 1993.13 1993.13 1993.78 0.007392 7.97 258.82 198.85 
1063:00~ .:.:19""9"'3"".1""3 :f---'1:-:99:::3::..:.;13._ __ ~!~::9:-:3 .:... 7::.8 ~--=o"'.o"'o"'73::9.:c2 _____ 7c.:.9:c7~-----=25::.:8c.:.8:::2 ___ __.:1!l___._::.:8.:.:.8.:.5 ___ _ 

1063.00 1982.27 1984.55 1984.55 1984.98 0 .008295 7 .1 0 3~ 309.82 

1063.00 ~ 1 :::98oc4.:.:. 5.:.5~ __ 1:.;9c::.84.:.:·:::55'+-__ .c1:::98'-'4.:.:.9c::.8 ___ 0::..0::.:0c::.8=c29::.:5 __ ~ 311 .71 3::.:0::.:9-'::.8,:.2~--

1063:00 
1063.00 
----t 

1~1 ~1::.:97::.:6=.2:::7+---1c:9:::76:::.7:::3~ __ o:::·::.:01c:9:::78::.:5.__ - ::.:8:::.233-----:2::.:5::.:o·.:.:1 8:-r 259.05 
1974.76. 197~197~ 1976.7\ ~ ~ 250 .1 8 259.05 

0.85 

0.85 

0.87 

0.87 

1.35 

1.35 

1~ 
1063.00 

19~ 

1961.90 

I =r=69.54 1963.52_ 1963.52 1964.74 0.~ ~ 129.69 1.77 

1063.00 

1063.00 

1063.00 

1063.00 

1925.42 

1925.42 

1909.69 

1909.69 

1.::96::3:::.5::2c__ __ .:;196= 3 .:.::52::_ __ _:1.::964::..:::.7...:4 ___ o.:::·.:::03::2::.08::.:6_.: __ :__1.-:2:::.0.:_1 _ ____ 1_-:2.:::9 .::.69:.,.... ____ .::.69:..:.54::_ ______ 1. 77 

--- -----
1929.19 1929.19 1930.77 

192~1929 .1 9 1 1930.77 ~ 

----+--
191 3.48 

191 3.48 

1913.48 

191 3.48 

1914.96 

19 14.96 

----- __,____ 

0.007045 

0.007045 

0.007229 

0.007229 

-1-

~ 
10.09 

1Q.09 

~ 45.29 

127~~ 

• ~W:.;a:.::s.:..h :..:HT~0:_:7 ______ -fR-'e=a=ch.:_1.:__f-~0:.::.2.:::93~7:.;5~------+Fl-'ood=wa~y __ 1 

~:'-':=:~~~~~~~;-------f:~:::::=~~.:_1.:_1 __ ~~=-~.:::~;_.:;:.;:~------+~~0,_0·..:.Y:.;R_y __ 4 : ~:~ -~~ 1~ 
1887.30 

189 1.38 1891 .38 1893.10 

~ 1891.38 1893.10 

0.007736 

~ 

~ 118.99 38.~ 1.02
1 

~ 1~~3 
Wash HT07 Reach 1 0.154 77 

Wash HT07 Reach 1 0.154 77 

Wash HT07 Reach 1 0.082 78 

Wash HT07 Reach 1 0.082 78 

Wash HT07 Reach 1 .071 

Wash HT07 Reach 1 0 .058 94 

Wash HT07 Reach 1 0.058 94 

WashG Reach 1 1233 79 

WashG Reach 1 1.233 79 

100-YR 

Floodway 

100-YR 

Flood way 

100-YR 

Flood way 

100-YR 

Floodway 

1063.00 

1063.00 

1063.00 

1063.00 

Culvert 

~ 
1~ 

62o:OO 
~ 

--'---
1882.41 1..,88__,3.::.9.::.2_:__1883.92 1884 .46 

1 :::88::2c.:.4.:.:1 ___ 188= 3 . .:::92::...... __ ..:1.::.88::.:3c.:.9:.::2 ___ :.;18c::.8.:.:4 ·c.46:.... 

1871.93 1878.57 1875.67 1878.91 

187£ 1875.67_
1 

__ 1878.9 1 ....... 18~ 

.:.:1._,.86-..,3.:.:.1.:_7 ___ 1867.29 1867.29 1869.05 

1863. !2._ ~ 1 867~ 1869.05+ 

~~~ ~: ~..,.~~"'!"'.~'-; --=~~! ~; -----
2024.37 

2025.92 

0.0 17699 

0.017699 

0.000804 

0.000804 

0.008240 

0.008240 -------, 

0.007511 

0.009139 

~W.:.:a:.::s::.h ::.:G ______ -+R=e::.:a.:::ch.:_.:_1 __ -E1.:.:.1 .:.:49~.:::80~---+1::.:0c::.O·.:.:Y~R--',---:--=6::.:20:..:.0::.:0'-- _2_0_11_.4_3 __ .:.:2::.:0.:.:1 4.:.:·::.:57:---=2.::.0 1-'4-".50::71--'2::.:0.:.:15:..:. 4::.:7~ _ ....;:.0·::.00:..:7.::94C:3--
WashG Reach 1 1.149 80 Floodway 620~ 20~ 2014.99 201~016.54 ,..... 0.~ 

WashG Reach 1 1.089 81 100-YR 62o:OO 
WashG Reach 1 1.089 81 Floodway 620.00 

WashG Reach 1 0 .909 91 100-YR ~ 

~W::a"'s::_h ~G ________ -fR~e:::a~ch.:_.:_1 __ -f0.::.9.:::09'-9"-1'------fF~Iood:::ocwa~y--r~ 

WashG Reach 1 0.823 90 

WashG Reach 1 0.823 90 

WashG Reach 1 0.737 89 

WashG Reach 1 0.737 89 

WashG Reach 1 0.643 88 

WashG Reach 1 0.643 88 

Wash G Reach 1 0.555 87 

100-YR 

Floodway 

100-YR 

Fk>odway 

100-YR 

Fk>odway 

100-YR 

Floodway 

----1-
620.00 

620.00 

• 

Wash G Reach 1 0.555 87 

~W~as~h~G---------+R~e-a-ch~1 --~0-.4~77~~86~------~10~0~-Y=R----f- ~ 

Wash G Reach 1 0 .477 86 Floodway ~ 

2006.10 

2006 .1 0 

1980.04 

2008.38 

2008.79 

2008.38 

2008.79 

2009. 11 

2010.00 

---+---- ---'-- + 
1983.77 1983.77 1984.76 

~ 1..,-98-:4.::.04c:_ __ _:19_8_4._04 __ 1~ 

1932.73 
~---+------

1935.66 1935.66 1936.75 

1932.73 1~ 1935.69,_ __ .c1=93::.:6~.8=5--

0.009187 

0.01 1083 

0.007778 

0.009595 

0.009698 

~ 

~ 
0.~ 

0.009117 

0.~ 

WashG Reach 1 0.398 85 

WashG Reach 1 0.398 85 

100-YR 

Flood way 

6~ 1~ 1922.25 1922.25 

620.00 ~ 1~ 1922.25 1 

1923.67 0.008535 
1923.74 ~ o:Diii525' 

-:8::.9:::3---· :2::5:::3 .-;58::--- 237.03 1.32< 

__ 8:::·:::93~-----=2=53::_.58"'---- 237.03 ~ 

---+--
~ 

5.12 

~ 

1~ 
9.02 

~ 

~ 
10.56 
--+-

~ 
~ 

8.63 

338-.8-7-- 109.56..... ~ 
33~1~ 0.36 , 

102.1 7 ~ 

102.17 31 .22._ 

128.64 82.33 

~ .=2c::.O.c::.33=---

0.99 

0.99 

1.06 

---- --1 11 3.83 

68.29 
--r--
~~ 
22.1~ ..:=] 

-11-c-5.4-.,.61--- 81.46 0.97 

70.12 29.02 1.00 

100-.7-1- - 61 .3c= 

~ 25.~ 

~ 
~:! 1 

1~~ 0.97 

84.50 5 :c.1-:.;19:..._ _____ .c1.::.0-'<1 

11 7:02i ~ 
~~ 

~ 

~ 
58.66 

35.1-ot-

16.68 

0.96 

0.99 ---, 
~ ~ 24.24 0 .98 

10.71 57 .89 16.34 ~ 
~-'+---"'-""'r- --~--
-t--

8.51 78.28 ~ 0.99 

7'.E__ ~ 1.00 

9 .63 68.35 27.18 0 .98 

0.99 ~~~ 

I 



HEC RAS Plan· Plan 03 (Continued) 

River Reach RiverSta Profile Q Total MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl AowArea Top Width Froude #Chi 

(cis) (II) (II) (II) (II) (lVII) (fVs) (sq It) fl) 

• 

tw~a~s~h~G~-------+R~e~a~ch~' ---to~.3~16~=93~------+'=o~o~~~R~~~--~6=2o~.oo=+--~'~~9~6~.o~9 ____ ,~6~99=.o~9~--~' =69~9~.o~9t---'~9~oo=.3=6~---~o~.o~o6~4~66~l 
rW'-'as=h .::;G'--------fA'-'e:;:a:;:cch~l ----f'0"'.3_:;16::.......:::93::....._ ______ +Fiood'-==wa, y __ -j ___ ..::6=:20:c.O:;:Oi--~ t 8:;:9..::9."-19"+------'1'-"6:::99"-.1'-'91- 1~ 0.01 ~ 

I ---+-- --­
-~~9~.~~----~7~5~.3~9- ~3~2~.6~' ----
~ 63.87 21.78 

0.96 

1.00 

• 

• 

r:'-'~=s"-~ .::;~'--------+:"':":"'~~~: ----t=~=-~=29::......."-~'-------+~'"'~"0-..::Ywa"'R"'Y--+----":=~~"'.~"o"-__ ":~:::..::~·=·~""~- :::~~: : :":"-;Y'"'!o"'7 ,--':"::"'~"'.~'-'~----~"'·"'~~::~..::.~ : : l ~:~ I ~:~~~ ';~~~ 
WashG Reach! 0.184 63 100-YR 620.00 1661.20 1695.16 1 664~ 1-69-5-.1-6 0 .000020:~ ~ ""17::9c::.9::-5;----

f-'W'-'a=s"-h .::;G ________ -+R"'e=ac=h~1 ----t=0'-'.1"-64'-6"'3'---------+F'-'Iood= wa= y--+----"62=0"'.0"'0'--~ 1~ 1664.43 1695.67 0.000019 ~ ..::6=92=.3=5 ____ 74 .~ 

WashG Reach 1 0.172 c~ 

214.55 314.23 

140.55 ~ 

Wash F Trib t Reach 1 0.406 62 100-YR 218.00 

Wash FTrib 1 Reach 1 0.406 62 Floodway 
1952.80 

1 9~ 

1954.45 1954.45 1955.02 

1954 .68 1954 .66 1955.56 
0.009644 ~ _ 4::9":.6':'2 ____ 4:-:6:-:.34::----
~ _2::9=.00~----'~6"'.3..::0 __ __ 0.012744 -----r--- --t 

19~3~3~.9~7 ~1 ---,~9~34~.6~6+1--~0.~00~9~2~34---
1934.03 1 1934.94 0.012937 

Wash F Trib 1 Reach 1 100-YR 0.300 103 218.00 1931 .89 7.02 40 .65 

7.62 26.62 Wash F Trib 1 Reach 1 0.300 103 Flood way 216.00 

Wash FTrib 1 Reach 1 0.212 102 100-YR 216.00 1912.66 191 4.57 1914.57 1915.13 0.0 11 472 s:or--~ 
~ 35.55 

7.67 1 ~ 
-'-'19'-'1=2·=66~----'' 9~.=.9 1~4=.5=8r-l--1~9'-'1 "'5 ."1 6~-~---'o'-'.o~'..::2.:;12::5r 

1696~.6=-3 f----:,-=6=97:-.6::9+--,-o o09570 

Wash FTrib 1 Reach 1 Flood way -----=r 
216.00 

0.212 102 

Wash F Trib 1 Reach 1 0.134 63 100-YR 1694.23 1696.63 
W ash FTrib 1 Reach 1 0.134 63 Floodway 2 18.00 0 . 00895~ ~ 3~ 

____J_ --
5.79 62.49 O.D19999 • Wash F Tnb 1 Reach 1 0.047 101 100-YR 218.00 1879.54 1879.54 1879.87 

218.00 1 
0.0128 12 ~-

2~03~0-. 1~4r---2~0~30~.-144---~20~3~0~.6~5~--0~.0~0~66~7~9+-l 36 

2030.16 2030.16 2030.85 0.006682 

Wash F Trib 1 Reach 1 Floodway 0.047 101 1879.93 1879.93 1880.48 

287.00 ' WashF Reach 1 1.094 51 100-YR 2027.34 

Wash F Reach 1 FkJodway 1.094 51 287.00 2027.34 

WashF Reach1 1.021 52 100-YR 287.00 2~ 2"'"02:c4~.0 .... 1 1----:20~20~ 
~w~a~s~h ~F---------fR~e~a~ch~1 ---f.1 ~.o~21~~52~------+F=kJod~wa~y--~---~2~67~.o=o~--~2o=2~1~.2~8 .... 

0.007263 

Wash F Reach 1 0.940 105 100-YR 
Wash F Reach 1 0.940 105 Flood way 

267.00 
287.00 

2024 .03 2024~ 2024 .74 0 006894 
~ . I 

20-.:-;--'-c:4~.9:_4 __ _.2o~o 1 7.~ 20=, 8:-:.8::8+1---o=-.=oo::o=57:::7:+-

20 14.94 2019.55 20 17.12 2019.63 0 .000424 

------------~ 

I:'W~a:::s:;.h :CF ________ -+RC'e~a:::ch.:_l:._.......jf"0:::.9:::20:__.:.:1 04:..:.._ ______ +1C:O..::O·~Y.:.:A __ .......j----~28:::7.:.:. 0~0+-__ :::20:_:1"-3.:::20:.._ __ ~2000_::1 8::::.8o:_4c..__ 20 1 5.59 2018.85 0.000051 1. 16 535.63 

Wash F Reach 1 0.920 104 Floodway 287.00 20 13.20 20~ 2015. 5~ 20 19.59+ ~ 
WashF Reach 1 .9165 Culvert 

----- +---------

-------
287.00 ~ 20::'-:-4 -':.o=7~---:22o0::11c;23-c .. 6

4
::-
6
5 __ -;20c::-14""."' 5c-__ ::-o·::-oo:o-':::4::-83:-- 3.11 

287.00 20~201_:4:..:. 1 ..::6 ,.__.-.:..::=i---.::20~1_:4:..:. 4..::9 ,_ ~ 5.15" 
--+- --- _J_ ~ ---c:-==:-- --=c 

~W.:.:a~s~h =-F ________ -fR~e~a:::ch~1 ---f"0~.6:::95:..__::10~6:__ ____ -f~10..::0:..:·Y_::R~--I----~2"-87:..:. 0~0~ -~2:.::0:::09::::.9-.:1~ __ .::20:..:1~2:::.8"-5 __ _.2000_::12::::. 8~5:__ __ .::20:..:1.::3:::.6"-5~_.0~.0..::0.:.71'-'3:::8~-- 6.34 
Wash F Reach 1 0.695 106 Floodway 287.00 2009.91 2012.95 2012.95 2013.84 0.007066 6.52 

Wash F Reach 1 100-YR 0.9101 53 
Wash F Reach 1 0.9101 53 Floodway 

154.07 
~ 

T 56.25 
49.19 

34.30 
16.16 

36.55 

30.34 

22.40 

22~ 

96.95 

180.94 

99.97 
33.24 

27.07 

0.05 

0.05 

~ 
0.06 

0.76 
0.96 

0.95 
0.99 

0.95 
1.01 

0.99 

1.00 

0.97 

0.94 

1.21 

1.02 

0.91 

0.691 

0.28 
o.25 

0.09 

0.12 

~ 
0.64 

< 
0.92 

0.92., 

Wash F Reach 1 0.798 54 100-YR 287.00 2003.42 

2003.42 
20_o_6_.o_5 ____ 20:::06::::.0:.:5~ __ :::20:.:0:::6·:::64:..__ __ ~o=.o=o.::61"'6'"'4- --7- .-14--- 68.73 64.49 0.84 

rW-"a=s"h-'-F ________ -fR'-'e=a=chc..c..1 __ -f'0~.7.=.98::........=.54:._ ______ +F'-'~"'oo=-"wa~y---j 287.00 2.::oo"'6.:.:.o..::5 ____ 20c=o.::6·.::o5;--___,2oo7 .17 ~ 8911 !! 18.21 1 1.05 

l:'w-"a::s;:.h=-F---------+R':'e"a:::chc...:..1 __ -l"o-':.7
7
54:._:::55::....... ______ +1~0=0~·Y.::R~--I---:_-:_~2~8-7'-'.-o:.:o= __ .....:.:19;9~8=.4=1 =-- 2:::00000.:.:.6:::5---=2::0:::00::.:·:::65::...... __ ..::20:::0:..:1.:.:.1.::8 __ ==o;;.o;;o~8::.:6-9~4=------"7 .=25::._ 68.74 

Wash F Reach 1 0.754 55 Floodway 267.00 1 ~99::8c...4:..:1 ____ .::20:;:0.::0.=8:o.3 __ ___,20.=00"'.63=----~20"'0"1."6"-6-_ ___,o~.0:..:1~00=87 ______ .::8.=32=c..._ 47.01 

65.67 0.95 

28.~ ___!_:Qi_ 

Wash F Reach 1 0.691 56 100-YR 
Wash F Reach 1 0.691 56 Floodway 

287.00 
287.00 ·~ 1994.38 

1996.06 ' :::99::6.:.:.oc:6r ___ 1c.:9..::96:::.4.:.:8::....... __ .::o=.o-"15~4=' o'+-___ --vt_.6o:.7..::9+-- -69-.4-6--- .::8:::3.-'4 ~.:.,' __ __ 
1996.5T1996.57 1997.30 0.011673 ~ ~ 30.72 1 

~~----+~~-~~~--~~~--1 ----- -----
Wash F Reach 1 0.597 57 100-YR 287.00 1984 .19 19:'6':':7.:.:.6..::0 ____ 1::9..::87:,:·:-:60::....... __ .o19:'6':8'-'. t-'1-
Wash F Reach 1 0.597 57 Floodway 287.00 19~ 1987.69 1 ~98~7-'.6=9-r-__ .:.:1988.44 

0.006170 
0.0075 11 

0.82 
0.91 

r.:::-c:=:;.c~ :,~---------+::O':"':'=:c~.:.1.:.1 ---+=~:.::.~::-~:'-':':'---------+~:;~.:.O·..:Ywa.:.:R_Y __ +---:.::'_~:~;~·~~~~--~:=:7_7_:=.~=~=--- :9:::9;_.: '-':"-: __ _.:9::9;:-:: .:.::7: _:1 ===;:.:::-:-;~:::.~:-:~o..----=-~-=~o:-'0::.::7:~:-+i---~ -'~"':~·~:;~ ~--- ~;r- Jj 
Wash F Reach 1 0.396 59 100-YA 287.00 1929.13 1932.57 1932.57 1933.57 ~ ~ 8.09 ~ 21.63 0.97 

Wash F Reach 1 0.396 59 Floodway 287.00 1929.13 1c:e9:::32:::.6~0:__ __ ~19:::3:::2.:::.60o:.,.. ___ 1c:e9:::33e.c.5:o;7_ 0.008480 ].gg- 36.10 _,2:..:1.:::.84"+-______ :-0~ 

--::-:::i 
-:.::"8 .~5 1+-l- -:3_:;7 ·.:c96"'----~ ~ 
~ 38.61 20.06 0.93j 

I:'W:-:'a"sh:-'::-F ________ -f.R;O'e=ac::ch-'-1'-.......j~0:.::.3:'02::.......6:'0'---------+.1:;0.:.0·-'Y'-'R----j----726:"7~.0":0-----"18":875.~35:'--- '.::88":8~.6=0-----"1 8":876.76o4---~1788":9=.6;-:8~I---O:'.O:'OC:8::-04-:3+--
Wash F Reach 1 0.302 60 Floodway 287.00 1885.35 18~1888.64.._ __ ~18=8~9."68o.. 0.007672

1 

Wash F Reach 1 0.213 61 
WashF Reach 1 0.213 61 

Wash F Reach 2 0.132 100 
Wash F Reach 2 0.132 100 

100-YR 

Floodway 

100-YR 
Flood way 

~ 
577.00 

1~~187~ 
I -c87:.:e3c:.2:::4 __ _.1674.56 1874.56 

-::.1 ~:'6:::7':.8:C8-----:'6;:7--+-_:;4 .':'82:'---~1:,86;::9~.1':2+-I----.c.;1 8;:7.c4 .:C63:'1---:.::'o':.O:C000:0C,4"'"1 -~ 665.52 1 144.6_7 __ _ 
1 8~ 18~16~~ 0~ ~ ~ :..:14_.:c4·oc86:.._ __ _ 

~ 
1.00 

I 
0.06 1 
0.06i 

WashF Reach2 0.095 99 100-YR 577.00 ~ 1874.54 1867.56 1874.75 0.000415 3.64 158.63 469.33 0.20 

r.-: , :-: .,..:-=:---------+:::c:- :-:::-:-: --+o
0
:::: ::-:5---99--------+F-Iood ___ wa_y __ --t ___ _,:,:,:"':"-:~- 1863.82 1 87~667.~::::~--oooo41~ ~ ± 291= 0 4 

------- ---- ---:=l-- ----+---- __j_ 

~:;c:=:;:_~ :,~---------f:;0':==:=~~::-2::_2 ---t:~':.~7:~:'-:'::=-------+FI:;t~..::·~Y.:.::.c..y __ -j ---':~:::;;~_~":~'-----": :=:=~:.:::::-~- ::~~: ::~ :~ ::~ ;~ ~~::~~~ ~~: :~~!: :~~~ 

2.,.,02-4.8,.-11---c2024.81 2026.53 0.007203 ~ 1703.43 478~ San Domingo Wash Reach 1 2.328 36 100-YR 
San Domingo Wash Reach 1 2.328 36 Floodway 

San Domingo Wash Reach 1 2.185 117 100-YR 
San Domingo Wash Reach 1 2.165 117 Flood way 

12689.00 
12689.00 

------

2019.03 
2019.03 

12689.00 2009.39 

12689.00 ~ 

2025.57 2025.57 2028.1 0 0.007295
1 

13.64 1195.56 242.64 

.::2=0~1 3:::.6:::5 ____ =:20:_:1"-3.=65"-t-__ _::2:::0~15::,.1~9-__ 0e:·..::0-1:;8:::2-5~0: ____ __:1:-6~.3.:.1 f.- 16~ 497.08 
2014.1_o ____ 20-:-14.:.:·.c' o,_ __ .o:2o~'=5.:.:.6-:-1 t- o.016333 ~ 1572.60 424.54 

_L__--~---~----~ ~ =r== -==== 

0.67 

0.86 
---j 

0.97 

1.44 

1.38 
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HEC·RAS Plan· Plan 03 (Continued) 
River Reach RiverSta Profile Q Total MinCh El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl AowAtea Top Width Froude #Chi 

(fVft) I (fVs) !sq 11l I (11 I 
1756.82 449.67 0.89 San Domingo Wash Reach 1 2.059 116 100-YR 12689.00l 1999.87 2007.43 2007 43 --:2:00':'090'3:'7:"--':'o .7oo0:5":7"-'33:---~-1:.-:3::::.3';'6j--

rS-"an= Do=-cm;clc;ng'-'o--'W'-'a::s"-h-+R-"e=a=ch'-1'----1r2:.::.0.=59'----'-11C::6 ___ -+F-"Io::od.:owa=y-+_1:.:2::;68:::9::.:.0::0;---'-~"'99=.8"-7l--20:::0:.:.7;_:.4oc3 .__:2,=0,_07"-43-"'t-----"20:::0::9:;_.7_;_4 1-: _ _.0::.:.0::0.=_64.;_4::0--~ 1448.70 297_.2_7__ ~ 

San Domingo Wash Reach 1 1.951 115 
San Domingo Wash Reach 1 1.951 115 

San Domingo Wash Reach 1 1.834 38 
San Domingo Wash Reach 1 1.834 38 

100-YR 
Floodway 

100-YR 

Flood way 

12689.00 
12689.00 

12689.00 
12689.00 

1990.24 1998.18 1998.18 2000.16 0.~ 
~ '-19::9_,8:.::.5_,_5 ~-1"'9"'98oc.5::5o.__~2·0::0::0:.::.9_;_4 r--'0"'.0"'0"62"'7-'-9t-

198 1.32 

1981.32 

1988.20 

1988.83 1 

1988.20 1989.66 0.006826 

1988.83 1 1991.04 1 0.007432 

-+ 
13.54 1730.83 415.11 0.87 

~ 13~ -=-27'-'4'-'.4_,5 __ 0.89 

13.33 

1Zs5l 
0.94 

1.00 

!;SC"a"-n .;:Dooom_,l"ng.,o'-;W'-C:as"""h_-+R:Oe'-'ac"'hc--'-1 --l-'1'::.7:'-1 9:--'0'39:-------+1:00"'0-:cY~Rc_--+ 12689.00 1972.20 

rS:.:a:.:n .=_Do.=m~l"ng.,o~W_:.;a::s~h-~R:;_e::a:.::ch:;_.;_1 _~1"-.7-'-1 9~"'39~---+A~o:::od="-wa~y'---~-~1 2:.:6"'89".0:::0'f-~ 

__)_____ ---'---
1975.76 1975.76 1976.98 0.022644 

1_,_97,_,6::_:.7_._1 _ ____;19,_,7_,6:;_.7.:_1 _ _:1.::_9:_:78::.:.2::6'--"-'0 . .._01,_,8,22006:__ 

15.19 

~ 

1758.32 719.64 ----
1667.97 _,_,53:::6.._..9.,_5 __ 

1.53 
1.43 

San Domingo Wash Reach 1 1.582 37 100-YR 
San Domingo Wash Reach 1 1.582 37 Floodway 

San Domingo Wash Reach 1 1.455 40 100-YR 
San Domingo Wash Reach 1 1.455 40 Floodway 

San Domingo Wash Reach 1 1.353 41 100-YR 
San Domingo Wash Reach 1 1.353 41 Flood way 

~----,1~9~60"'. 9=0o._ 
12689.00 1960.90 

1 ~98~7~.3-=-3t---i_1~9~67~-~33~---'1 ~96=8~.9~4--=o~.o=o~72=4=2r-----'1~3.~13~--1"'9=24"'.2=6+---- 5~ 
1967 .94 1967.94 1970.08 0.007750 13.99 __.:1;:::494=.5::3 __ 3~ 

----+-
12689.00 

12689.00 ::or 
12689.00 

-19_5_o __ 7_6 _ 1~95~7~.6~5~===~19~5~7 -~65~===~1~~::;9c;.50:2--1~--o-;:--:;:o-os;;;.-~8-9::;6~-- 15.54 1-69-5-.9-6-- -o;4::;39oc.-4:':8-:_-_-_-_-

1950.76 1 .::95::8:::.2::6-----'1 958.~_;.;1 9::6:.::0 .:::23=, _ _:0:::.0::0:::97--'1 -'-9~----"1 5:::.2::8i--- 1 547 .29 "'33"'9"-.7'-7--

1 9~ 194= 9.-,-14-:11-----:1-::94::9:-.1:-:4r--1::-9so= .5:-:1TI--o=-.=--o1:-:1-:-45:c4+: ----:1-::5-:c.1=-7 1f----­

, 943. 4 7 1949.95 __.:1.::_94:::9::.:.9:::5____;_:_:19:::5cc'-.,64::,-_ _,o::::.Oc:.1 o_,_,0,_,_7-'-1t---'-'15_...6"'9"--

1 9~ 5::9:::-9-::.9::-2-­

~ 435.55 

0.96 

0.97 

1.13 
1.06 

1.18 

1.1 4 

0.010367 
0.012527 

f:;S00an~Do"'m:::l:ong_,o'-;W~a,sC'h-fR:o'e"'a":ch.:_.:_1 --l-'1":.20::48:-40::2:----+.1:"00"--'-'Y'-'R---I--1'02=:'680'9"'.0"=01----'.:19C:3':'6.:c_43:--- 194 1.25 1940 .73 1942.44 
San Domingo Wash Reach 1 1.248 42 Floodway 12689.00

1 

~ 1 ,_94~1:.::. 9::4 __ c:1 9::4.:;1.c::;92"-r-----'1. 9~ 

18 17.46 492.65 

1~ 328.73 

1.09 

1.1 8 

San Domingo Wash Reach 1 1.148 43 100-YR 12689.00 1927.73 1933.28 1933.28 1934.69 - o=-.o=-1c::2-:c67"'8-I-- ~ 1871.50 568.66 1.24 

1.21 San Domingo Wash Reach 1 1.148 43 Floodway 12689.00 19~1~ 1934 .19 __ 1936.05_ 0 .~ 16.65 +- 1621.22 381.11.. 

San Domingo Wash Reach 1 1.039 114 100-YR 12949.00 1 91~ 1 ::92:-:4-=.o-=-5 1-----:1 9~925.66~ o.o09295 ~ 1835.90 509.46 1.01 

~S~a~n~D~om~l~ng~ojwta~sfh==~:fRe~a~cth t1 ===~1j.o~39t=±11f4~======~Fl=o~odj~wa~y===~::::j12~9_f49t.o~ott::::_:_19:::1c.::8o:.: 7-'-4 t--~~.:.:1~9:.=2~4"."'9~2;~~~j1.=:9~2;4:.::.79:.=2:.,;1 ~~~.:.:1=9:.=2~7:':.,2=2=-t~l_--:_--:..c-o:--.o:':o~a=8~:':9-----: ~175.70"1 __ 1:-''-=--'-45:-.6:--6~----:,30=1".7::2~----,_=o7=" 
San Domingo Wash Reach 1 0.934 44 100-YA 12949.00 

San Domingo Wash Reach 1 0.934 44 Flood way 12949.00 

San Domingo Wash Reach 1 0.826 45 100-YR 12949.00 
San Domingo Wash Reach 1 0.826 45 Floodway 12949.00 

San Domingo Wash Reach 1 0.741 113 100-YR 12949.00 
San Domingo Wash Reach 1 0.741 113 Flood way 12949.00 

1908.87 

1908.87 

1897.87 
1897.87 
--------r 

1890.29 
1890.29 

1915.23 

1915.93 
19 15.23 1917.00 0.0 102 18 ~ 1673 .26 , 433 .39 1.11 

1.15 1915.93 1918.58 O.D1 1286 15.96 1 -'-12=:1_:_5:.:_.7_:_1 __ :o22=:1_:c.4_:_6 __ 

1906.90 1906.90 1908.82 0.005674 ~ 
1~9,_,0"-7'-.4_1 1---'19-'-10:::·cc16T---"o'-'.0-'-07'-'6"-32=r- ~ 

1~1898 .::-:8o:+---:-1 ::-:9oo=.5c:6+-----:o:c.o;:;o:::73=7::8------:11 -=-56 ._-=-4675;:11-1 899.49 1899.49 190 1.69 0.007273 

1945.67 _:4_::53"'.64=------=0:::.9::_0 

1T 215.37 0.96 

1925.14 -4"'6~1~.3-5:_-_-_-_ 1.00 

1633.38 c_3_1 4_:.;.0::3~---'-0 1 

r.S~a-=-n ~Do~m-=-l~ng"'o~W~a=s:--h-+R:-e::a~chi--1 --E0~.6~63:--'-46'------+1~0-=-0-:--Y'-'R---1f----1:':1 22~99-'-4499"'·.oo=oo+- 11 888833 ._ 9966 
San Domingo Wash Reach 1 0.663 46 Floodway 

---'1--=8-9=0~.4~1-:~-_:__-1 ~89~0=.4~1 ~~-===1~8~9=1.~69~===:::o:::. o~o7~54=6:_-~ 
1 8~ 1 890~ 1892.78 0.00844D,_ 11.45 

San Domingo Wash Reach 1 0.566 112 
San Domingo Wash Reach 1 0.566 112 

San Domingo Wash Reach 1 0.470 47 
San Domingo Wash Reach 1 0.470 47 

San Domingo Wash Reach 1 0.389 11 1 
San Domingo Wash Reach 1 0.389 111 

San Domingo Wash Reach 1 0.298 48 
San Domingo Wash Reach 1 0.298 48 

San Domingo Wash Reach 1 0.203 49 
San Domingo Wash Reach 1 0.203 49 

San Domingo Wash Reach 1 0.114 110 

San Domingo Wash Reach 1 0.11 4 110 

San Domingo Wash Reach 1 O.o78 108 

San Domingo Wash Reach 1 0.078 108 

San Domingo Wash Reach 1 .067 

San Domingo Wash Reach 1 0.057 107 

San Domingo Wash Reach 1 0.057 107 

100-YR 

Floodway 

100-YR 

Floodway 

100-YR 

Floodway 

100-YR 
Roadway 

100-YR 

Flood way 

100-YR 

Floodway 

100-YA 

Aoodway 

100-YR 

Flood way 

12949.00 
12949.00 

------'-
12949.00 

12949.00 
~ 

12949.00 

12949.00 

12949.00 
12949.00 

12949.00 
12949.00 

12949.00 
12949.00 

12949 .00 

12949.00 

Bridge 

12949.00 

12949.00 

1876.19 

1876 .1 9 ----
1870.41 

1~ 

1865.06 

1865.06 

186 1.24 
1861.24 

0.003122 
0.003271 

1:~8,69"'.~~-~18~6~9~.7~2 ~1 --~1~8~71~.9~~+-1 --~0-~000~92~5~-
1869.96 1869.96 1872 .75 0.00811 5 

--+-
11.28 1545.17 486.01 0.99 

~ 11 24 .35 1 252 . 9_2~- 1.00 

~~ 5os.or--
~ 1817.10 _=:27:_:0:.:.8::6 __ 

: :~~ ~ ~~:~ ::~ "'~~:::~c:: ~'="~--
---------j- -----

0.60 

0.60 _____, 

~ ~ 
~1 8:::5::6:::.54~ __ _,_,1 8~70~."'87~-- 1~8:;:63".22~ __ ~1 8~7:'-1~.0~0--~0~.0:;:00~2~6=8----~3"'.9~6:_ __ ~5762~0~.4=3-----=54=3.::.7~9~_ 
1~ 1 8~8:::6:::3:::.56=-.-_...:1c.::8'--7 1.0~~ ~ 42~~ 

~ 
0.22 

1849.67 
=-:c-:-1-----,- --'-= --=+---:-:-:=:-:-'---_________.___ 

1870.01 1 186 1.00 1870.62 0 .000796 ,_ ~ 

1849.67 1870.0 1 186 1.00 1870 .63 0 .000801 8 .48 

~ 1..-86::3c.:.7_..9 _ ____;1._.86-.:1-".9"-1-_1,_,8,_.68-o . ._,93-_ 
1~ 1863~861.9 1_,__..' 868.95, 

0.006453 
0.006345 

1~ 1~ 1 8~867.3<;_ 0.00011 5 

1'-"~--"'-. 0=8~ __ 1 8:::6_..0."-48~ __ __:1 ~86:::0c_. 1'-"5~ __ ;.;1 8::6.;_7 ._..34~---=0~.0:::06::_1~1_:__7 

----+-
21.59 

21.59 

2~ 299.09 0.34 j 
26 16.82 _:_17:_:9c_.1c--6',--___ _,_0 .. 3., 

57.04 0 .81 

57.08 - =:] 
712_.74 ____ 54.91__ 0.95 

712.67 54.91 ~ 

SanDomingoWash Reach1 0.042 109 100-YR - 12- 9-49- .0- 0- 1844.16 1 8~18~1865 . 96+---=-o ."oo"'5:::6::27::-
f.s:"an::_.;:Do00m':"l"'ng"'o'-;W~a"'s:'h-fR:o'e"'ac":h-'-1:----f.o~.o0::42:-:-;10C:9----I-:F:"k>"'od-".wa'-'---y-+-1'02::094":9"'.oO:o---'.:1 8:::4"-4 ."1 6~- 1860 .99 1860.99 1865 .89 0.005445 

_,______ 
988.02 107.36 

Ox Wash Reach 1 2.186 20 
Ox Wash Reach 1 2.186 20 

Ox Wash Reach 1 2.068 123 
Ox Wash Reach 1 2.068 123 

100-YR 
Aoodway 

100-YR 
Floodway 

3319.00 
3319.00 

3319:0cl 

1979.72 1~19:;8:::5":. 267----,1~9:;:86::-·:.:12:-
_ 19_7_9_.7_2_ 1.-"98.::_:5:c.7_..5 _ ___:1985.7_..5 __ .:_:1 9:::8.:c7 ·_::1 9~ 

~ 

1969.23 1975.85 1975.85 1977.66 
1969.23 1975.96 1975.96 1977.59 

0.008659 

0.012897 

0 .~ 
0 .0 1330 1 

_..99==2~.4~7+---- ~10-_:1 :;_.7.:_7 r---

10.52 , 660.40 345.89 

_:40:::8:.:.2:::9 __ _:_11:::8;:,.2.::_4 ~-

384.47 1~ 
~ 380.1 7 1~ 

DE 

0.80 

~ 
0.94 -

Ox Wash Reach 1 1.968 21 100-YR 33 19.00 1963 .53 1969.59 19 .. 6 • ._,9.,_59-._ _ _:1-_97._..0_:.7_,_1 __ ____,Oco.O:::O.:c73e_:7_-_3_ 

rO"'x--'W'-'as~h ________ ~R~e::a:::ch""-1 --~1".9"-68~_..21'---------~A~ood==~wa~y~, ___ :-'3:::3cc19".0"0+---- 1~1 969 . 59 1::9.=69:::.5::9~ __ __:1 9'-'7-'-0 "'.8"-0 r-__.0:.::·~:::0.:..77,.9:.::2,---~ 
9.78 54 1.09 235.84 0.73 ____, 

1956.30 1963.01 1963.01 1964.09 0.006454 10.34 Ox Wash 
Ox Wash 

Reach 1 
Reach 1 

1.856 22 
1.856 22 

100-YR 

Aoodway 

33 19 .00 

3319.00 1956.30 ~ 78.48 0.87-1 

496.57 1:.:9:.::0 ._..58=-r--- --22?_, 

5~ 2=3-=-5.-,16::-l!-------:o:-:.7:-:-11 l 

~O~x__.:W~a"'s~h--------+R"-e"'a"'chcc.:.1 __ -f1-'.7"-46~~12:::2~-----f~10:::0-"'Y~R~----,-~~4"-7~22=.o:::oc_ __ _:_19:::50~.3._0 ___ ~1 "'9-=-5~4~-:-7-'-4:--:_--:_--:_--'11"'99~55~4~--=-·'--77-'-48~----_--'--'1~9=5::5~.7~4:~~~=0"'.-=-o~1~5~1 :::6::1~~---~--'1-"1 -=-54,_ __ __.7-=04:::.7=8~-------"~~1~.6~1=======~'-'1 .-=-0 1~j (]x Wash Reach 1 1.746 122 Floodway 4722.00 1950.30 1954 .78 1955.94 0.016059 11.96 ) 636.25 238.45 1.04 

------+---- -::-:::-::-:+-- ~=-----,-,=-="------=-==:+------:-:-:-1--1 I I Ox Wash 
Ox Wash 

Reach 1 
Reach 1 

1.630 23 

1.630 23 
100-YR 
Flood way 

1939.12 1:C94::;5"'.80:9'---'-:1 9C:4"05 .=:'89:T---'1"094:::7:".o0:7_.__'3;o .:;:oo0:8':-7B0::---~1'-"o_...3._o_ 719.20 285.1 8 o.8o 
1939.72 1946.20 1946.20 1 1947.86 0.009973 11 .4 1 543.23 154.62 0.86 

4722.00 

~ 
r.O~x7.w~as~h --------+R~e~a7.ch:-:-:1 ---r.1 -:.5::19::-::12::1-------+1::0::-o --=-v~R----I------:4-::72::2:-:.o:::o-----=-19:::33::-.-=-96::---~1~~93::6~.68:-7--~19::3~7.-=-95~--~o~.o~1 ~1 9::64~ 
Ox Wash Reach 1 1.519 121 Floodway 4722.00 1933.96 1937.47 , 1937.1 8 1938.37 0.012590 1 

--s:ss-- ~85=3~.7-:;3~- "'45=8:::.8=1=-~~~---_-0o:c--86.=~:, 
__ 9_. 1_7~ 683.99 255.38 0.89 
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HEC·RAS Plan· Plan 03 (Continued) 
River Reach River Sta Profile QTolal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vei CI1nl Flow Area Top Width Froude #Chi 

(cfs) (It) (It) (It) (It (fVft) (fVs) (sq ft) ft ) 

f:Ox:::.CW"'a::sc.:h ____ -tR:"e::a=ch::...:._1 --+1.:=.2=60::...._c.11:..:9c_ __ -t':'1 O:.::O...:·Y.:..Rc__f-_4:.:,7::.:22:c.O:.:Dc____.:19 15.40 
Ox Wash Reach 1 1.280 119 Floodway 4722 .00 19~ ::~~:!! :=:~=~~::=6r--;:..::=~.:..: .6~7;=----~~=:~"':~~o=~=-----1"1 ~~.~=:+-- 0 .66 

---o.sa 
l:o::Oxc.;w"'a"'so-'h----+R;::•:::a"'ch"-'-1 --+'1'-'.1-0'75o-724,_ ___ + 1::'0"'0'-'·Y-"R'--f--'4':::7='22:C.o:Ooi---"190:0':::7":.6::-3 ,__ 1911.66 191 1.66 [ 1912.35 0 .012656 9.~ 
OxWash Reach1 1. 175 24 Floodway 4722.00 1~ .:..1 9:.:.1::.:2 ·.:..1 7c.__1 9~9-.:1=.2 .=6""-1 ----"0".0=09,_1=6:e,.3 ~ 

9~--=.,.60~5;.2;1::_-_-_-__ 00 .. 9966 

699.26 ::::39::6::'0.0=0.--

l:o;"xc.;W"'a::•;,:.h----+R;::•::a::::ch"-'.1 ---f1':.0-:'73o-.:."::6'----t1::'0"'o--;Y-"R'--if--'•':::7='22:C.o:Oo'r--:1~ 190~"'9o"'3-=.3c:-6+--1-:9-:-o3=-.9"'9"'· ~ ~ 818 .1 3 
coO:::x..:W':'a::S:.:.h ____ -tR" e::a:;::Ch::...:._1 --+1:.::.0.:.;73::...._c.11:.:6c_ __ -tR'-'ood='-'wa,.y_+--4"=7=22:c.O::OC;-_1-90.001.:=.6:.:,1t-_.:.:19::0.:..4 ·=.2 .:..1 __ 19,..0:..:4.:=.2c:.1,.---1=9.::;05::.:0::.:6't---"0".0.:.:17...:1.:::63:.,__ -~6:.:.. 7=.2,__..:6:.::6::.:9 ·::.:62:.__ ~ 

~x Wash Reach 1 0.979 25 100-YR 4722.00 1~93.~ 1900.71 1~95 . 62 1 1900:73 1 0 .000 140 ; 1.70 1 

669.56 

4305.23 744 .72 

r:O:::x..:W:..:a::•:.:.h ----+Rc::•::a=ch::...:._1 --t=o=.9.:..79=-=25=----+Fc.:lood= wa= y-+--'4"-7::.:22".o::o __ .:.:16::9.::.3 .=67'--- 1900.74 1897.26 1900.85 0 .000576 ~ 

16_64_ ._77_ 719::o:::-o .719::-i-- 1 =69::o:-.4:::2--::19=o-=-o .-=-5:-1 ---=o-=.o:::-oo=3::5::-2 ,_ _ _c.• :.:.· 7=.5 r--"1 0:.::66::.:·::.61:.,...._ 

1 6~ 19~~~.000352 1 4.75 1066.6 1 

----'- -~: - __j_ __... + 
------------4----

2035.05 370.75 

Ox Wash Reach 1 0.672 26 100-YR 4722.00 

Ox Wash Reach 1 Flood way 0.672 26 4722.00 

Ox Wash Reach 1 .642 Culvert 

426.29 

76 .16 

---4726.00 1671.63 1679.64 1679.25 1662 90 0 .007360 14 .06 343 .52 

..:4...:72::6:..:.0.=.0 r-- 1 =-67...:1;.:.6.::.3 r-l __ 1=67..:9:..:.9=0+---"16"=7=9.=25'--_...:1=66::2:::9:.:,1.,.1 -=--=-~0~.0~0~7=1.:..7~5:1 -=--=--=--=-~1-=-3=.~95~1: __ _,34= 6.2::.:6c__ 

4726.00 1 1667.9 1 1"'8'::'76".6"'6'+-_.:..16"::7:"6=.66':-r-
1 -~ 0.006360 ~ 336.59 

4726 .00 ~ 1676 .9_6 __ 1676.96 1660.46_ 0.006604 ~ ~ 

Ox Wash Reach 1 100-YR 0.612 27 

Ox Wash Reach 1 Floodway 0.612 27 

Ox Wash 
Ox Wash 

Reach 1 0.757 26 100-YR 
Reach 1 Roodway 0.757 28 

46.67 

46.71 

52.55 

49 .Z!I_ 

OxWash Aeachl 0.669 29 lOO·YR 4~ 1859 .26+- 1 8~1 6~872. 1 9--0.0~ 14 .48 ~ 70.97 

LO·:::•c.:W.:.:a::sc.:h ____ -t"Re00a:::ch::...:._1_-f'0"'.60069::...._.:::29::.__ ___ + F:..:Io00od= w,ay,_+--'4::7.:::26:oc.O::o0"+--~ 1869.30 [ 1869.30 1872.74 ! 0 .009403 ~ 34 1.10 51.70 

0 .60 

1.07 

0 .12 
0.24 

0.2 1 

~ 

0.69 

0.66 

0 .96 

0.96 

0.90 

0.94 

r [ 1 -=~--~~~=-~~~~r-~-~~ ~-~·=1===0---~-,--~--
f:Ox;:c.;W"'a::s;,:.h-----+R;::•::oa:::ch"-'.1 --f.o':.5'::76=-~50o----£10"'0-;·Y-"R'--f--'4':::7='26:".o:Oo'---"160:5C:2":.5::-6- 1856.69 1656.69 1661.43 1 0.009266 ~· 394.02 1 62 .02 1.01 
r:Ox~W.:.:a::s:.:.h ________ + R" e"'a"'ch::...:._1 __ -f'o~.5~76::...._.:::50'--------+F'-'~=~wa"'y'-+---4"=7=26:c.o::ooc_ __ .:.:1 6::5=2=.5=-6 ~--1~6=59::.:.04~---'-1=65::9~.04~---1:.:6=6.:..1..:..71~--~o=.o.:.:1 0::3=26::.__ ____ :..:1 3~.2~1+----3=6=6=.9=-9-------"6.::.9 ·::1 3::.__ ______ ~1.00 

Ox Wash Reach 1 0.496 30 lOO·YR 4726.00 

r:O:::x...:W.:.:a:::s:.:.h ________ + R"'e"'a=chc_.:..1 __ -f'0~.4.:::96::...._::.:30::.__ ______ +F'-'Io:.:od=wa,.y,_-+ --~ 

Ox Wash Reach 1 0.413 31 
Ox Wash Reach 1 0.4 13 31 

Ox Wash Reach 1 0.373 32 

Ox Wash Reach 1 0.373 32 

Ox Wash Reach 1 .37 1 

Ox Wash Reach 1 0.366 33 

Ox Wash Reach 1 0.366 33 

Ox Wash Reach 1 0.335 34 

Ox Wash Reach 1 0.335 34 

Ox Wash Reach 1 0.246 35 

Ox Wash Reach 1 0.246 35 

100·YR 

Flood way 

100-YR 

100-YR 

Floodway 

100-YR 

100-YR 

F!oodway 

4726.00 

4726 .00 

4726 .00 

4~ 

Bridge 

5734.00 

~ 

5734.00 

5734.00 

~ 
5734.00 

1846.54 
--+--

1646.54 

1852.55 1852.55 1855.02 0 .009092 ~ 3::9:::5."'3,-11 -- 66.73 0.96 

o.as. 

1646.11 1 1~847:'i'9 
1846.66 1644.09 1646.06 

1637.95 

1637.95 --- ----,.---

1637.92 1,_64.:.:4::.,.4:..:1 __ co164:..:.:..4 ·:..:4.:.:1 ---'1::.64.:.:7.:.:.0:.:..5 

1 :::63~7.:.:.9.::.2 __ 1~644.~74.:.,..._...:1 ::.64-"7.:.:.7..:4r 

=--- --:-::c:-:-=::+---:c;c;::-: -
1~ 1=6.:.:4 1::.7~3'----"1 6~4:..:1 ::.7::.3~~1=6.:.:4 3::.:.4~7-
1635.25 1~ 1 64~~ 

1629.36 

---- ---1--
0 .002693 9.01 

o::_ ~ 
0 .0079 10 

0.007623 

0 .007743 

0.003299 

-----+--
15.15 

~ 
11.63 

13.65 
---+--

66.55 

647.36 95 .43 0 .56 

57=-L _ 7"0"'.9"'2.1---- ~ 
--+---- --+-----

~ .:.:1 ~"':"':~=~--
J 

1.08 

~ 
436.09 0 .66 1 642.12 1 

454.6~ 64=.2=2r---- 1~ 

~ 
1 6~636. 1 7:..,...._.:.:1 6:::3.:.:7 . .:.:16:.,. 
1836.47 1635.93 1636 . 64~ ~ 

~ 1.:.3:..:17.:.:.34:..:.._ __ 64603=+-----.6220 
~ ::.5:..:13.:.:.1.:.:1 __ 

0.70 

0.90 



HEC RAS Plan· Basic Plan File 

River Reach RiverSta Profile Q Total I MinCh El I W.S. Etev Cnt W.S. I E.G. Elev I E.G. Slope I Vet Chnt I Flow Area I Top W<Jth Froude # Chi I 
(cis) (It) It (It) (It) lVII) (IVs) (sq It (It) 

WashS2 Reach! 0.51 4 100YR 450.00 ~ 1854.21 1854.21 1854.86 0.005478 ~
3 
~ _:.;12::5:::.7,.:1+---

• 

Wash S2 Reach 1 0.51 4 FLOODWAY 450.00 1850.57 1854.21 1854.21 1854.86 0.005478 1_ 6.73 1 95.44 125.71 

f:-w::-a:-:s-;:h -;;S:;-2---f::R:-:ea:-:c7h-:1---fO:c.-::42::7:-------f-::10::0c:Y:::R:----1i----:4:c6 1:c.oo;::c~~ 1ii48.5J - 1848.53 1849.23 0.~ ~ Bt.go- 68.T 

0.73 

0.73 

0.88 
0.88 

• 

• 

l:'w"'a::sc.:h.:;:S::-2-----,f':R"'ea:::c:::h-'1---t0=.-"42::'7,---------t:::FL:.::OO'-":D"w-,-A""Y,-+--'-4"-61:.c.oo:=.._- 1845.63 -'1"'84-"8'".5:.::3c.__.:-18"'4"'a"'.5"-3--1"'84" 9"'2"'3"--"o."'oo::a=2"-34+ 
~ --'68=.2=-0,___ 

_______[_ 

~ 35.94 1 Wash 52 Reach 1 0.319 100 YR 
Wash 52 Reach 1 0.319 FLOODWAY 

Wash 52 Reach 1 0.219 100YR 
Wash S2 Reach 1 0.219 FLOODWAY 

LSD Tributary 1 Reach 1 2.131 21 4 100YR 
LSD Tributary 1 Reach 1 2.131 214 FLOODWAY 

LSD Tributary 1 Reach 1 2.031 227 100YR 
LSD Tributary 1 Reach 1 2.031 227 FLOODWAY 

LSD Tributary 1 Reach 1 1.918 228 100YR 
LSD Tributary 1 Reach 1 1.918 228 FLOODWAY 

LSD Tributary 1 Reach 1 1.801 229 100YR 
LSD Tributary 1 Reach 1 1.801 229 FLOODWAY 

461.00 1 

461.00 
461 .00 

_____j_ 
791.00 
79 1.00 

----+-
1837.55 1=._84:.::0:;:.54+--'184= 0·::_54+--'1-"84-"1"-.4'-'3+- 0.010965 7.58 
18~1840 .54 1840.54 1841.43 0.010965 ~ 

1 829~ 
1829.28 

183 1.8 1 1~ 1832.42 0.017078 

1~ 183 1.8 1 1832.42 0 . 0 1 707~ 

,..,--.,-.------, -~l- -:-c::-c-:-------:-:--:-:-:4-----: --
20 14. 13 2018.12 2=-01':80:. 1C:2+--'2::;0:-c1=-9 .cc30o--~O";;. Occ080:B:=B:;.,3 
20 14.13 20 18.12 2018.12 20 19.30 0 .~ 

6.34 
6.34 --,..-

-----!-
~ 

9.60 = ~~~~~;j:i~~-=--=--==20.2'~"~ -"~ "~~'-+----'~~~.:_~:-:~~·~;0:~~~"~::0~~_;-~ .... =~,_~ ·--'~C'.~---~:::8;"'-~ 
==;=--- =--L 
79t.oo 2ooo.ao 2oo..af- 2::00:-:4-:.o:::a+-----,2::o:::o-:-4.::79:--

9.15 

----+-8.50 

791.00 

____,_ 
791.00 

0.011341 
"8.5() 2000.80 2004.L2004.08 

1992.39 1995.70 1 99= 5-:. 7:::0--1:-:9:::9::-6.-::4 7:-- -::o-::.o:c1 o"a"'as=-- ---aA9 

2004 .79 0.~ 

19~ 19~ 1995.70 1996.47 0 . 0~ ~ 

61.48 _;3::5.=.9-'.4 f..--

~ ~ 
~ 63.17 __ 

~ 55 q---
t19.26 55.~ 

135.61 _:7,.::2:.:,· 7=._5 --

~~ 

165.97 1~ 
165.97 111 .92 

~ .:.;10._.5.o.:.5=.2~-
~ 105.52 

0.99 

0.99 

0.98 

0.98 

0.91 
0.9 1 

0.90 
0.90 

~ 
0.96 

0.95 

0.95 

rl ':-SD::-:'::Tr;;:ib:;:u.=la'-'ry-'1--f::'R-"ea::cc.ch_c1_-+1".60.:8"'2__;:2:::30'-------+1:'0':0c':Y'::'R=-:-:---f --c7c-91- .0:-:0+---1:-:98:-:3-c.2-:-5- 1986:gf- 19:-,8-,-6 .-,-97~--1-:-9:-:87,-.8:-:8+--0:-:.:-:0Q_______,_:-:B-:-22:-:4~-~ 
LSD Tributary 1 Roach 1 1.682 230 FLOODWAY ~ 1983.25 19~ 1986._97 __ 1987.88 0.008224 ~ 

1~ 84.68 
147.34 84.68 

0.87 

0.87 --.--

~~~~~g~~~~:~~~~::~~L:~-r.:~::~~~~~:----f~~ :~~:~:~~=3~: -------1~~~~~~y=~~W~A~Y~~--~~=-:::.c~~~+---~::;;;:~·-~=:~----:=:=;:~:~o::+---~~:=;=:c::::~Br---:~:=~:~:~::~----~~-:=~O=O-;;;-;=~:~------~~:~::~:===--~~::=:~::=:----~~=~:=:~~------~~~::~~ 
I I I I I ==r=_ 

I;L-;;S-;::D-;Tc:;rib:-uc-ta_ry_1,-+.:Rccea.,-cc-h-:1---f:-t.-:-44:-:4~2=3=-2-----f~1 0::0:cY:::R,------+ - --=79:-:1-:.oo:::"---:-:19::6-:-4.70:-11 - --:,-:-96::6:c.6::7+----:-19:::6:::6-:.6::-7t--,::9-:-67:-.4-:-4:+----:-o.7o:-:10:::3:::-01:-- 8.53 ~ ~ 
LSD Tributary 1 Reach 1 1.444 232 FLOODWAY 791.00 1964.01 1:::966=.6"-7 ___ .:.:19:;:6;;c6 .:::67'----'1"96"'7-'. 44-"'--0'-'."-01:;:0::.c30'-'1---~ 152.92

1 
97.18 

1.01 

1.01 

LSD Tributary 1 Reach 1 1.319 233 
LSD Tributary 1 Reach 1 1.319 233 

100YR 
FLOODWAY 

--7-91-.0-0~ ~ 1956.98 1955 60 1957.18 0.001346 3.91 -2!ilir-5-. 5-5-~ 135.80 

~ 1953.13 ...:1.:::956::=:.9.::8"1a~l==-1i9---,---+----:::5:.:5t6~o:~~~i1~~5~7'-'."1"8~---=_=-=o~.o.:·o~"oj_13~-4~6!:- -=t- _::2.=:T:::.5:.:5t-- 1~ 
0.39 
0.39 

LSD Tributary 1 Reach 1 1.225 256 
LSD Tributary 1 Reach 1 1.225 256 

100YR 
FLOODWAY 

791.00 _ 1:..:9c:.44.::..7:,:2:.,__ 1~ 1948.69 1957.10 0.0000 18 0.99 1420.74 1~ 
--7-9 1-.0-0~ 1=-94-'-4-".7-=2 __ .:.;19:;:5.:.;7."'09"r----1=-94.:.:8.:.:.6cc9 ___ .:.;19"'5--'7._10'------=o-=.o-=oo.:.:o-=1=-B _ ~ 1 ~ 187.25 

0.05 
0.05 

LSD Tributary 1 Reach 1 1.205 234 100YR 
LSD Tributary 1 Reach t 1.205 234 FLOODWAY 

LSD Tributary 1 Reach 1 1.195 3899 

LSD Tributary 1 Reach 1 1.163 235 100YR 
LSD Tributary 1 Reach 1 1.163 235 FLOODWAY 

LSD Tributary 1 Reach 1 1.113 236 100YR 
LSD Tributary 1 Reach 1 1.113 236 FLOODWAY 

LSD Tributary 1 Reach 1 1.008 237 100YR 
LSD Tributary t Reach 1 1.008 237 FLOODWAY 

LSD Tributary 1 Reach 1 0.933 257 100YR 
LSD Tributary 1 Reach 1 0.933 257 FLOODWAY 

LSD Tributary 1 Reach 1 0.924 240 100YR 
LSD Tributary 1 Reach 1 0.924 240 FLOODWAY 

LSD Tributary 1 Reach 1 0.913 

LSD T ribulary 1 Reach t 0.902 241 100YR 
LSD Tributary 1 Reach 1 0.902 241 FLOODWAY 

LSD Tributary 1 Reach 1 0.884 258 100YR 

LSD Tributary 1 Reach 1 0.884 258 FLOODWAY 

LSD Tributary 1 Reach t 0.794 242 100YR 
LSD Tributary 1 Reach 1 0.794 242 FLOODWAY 

LSD Tributary 1 Reach 1 0.674 244 100YR 
LSD Tnbu1ary 1 Reach 1 0.674 244 FlLOODWAY 

LSD Tributary 1 Reach 1 0.555 243 100YR 

LSD Tributary 1 Reach 1 0.555 243 FLOODWAY 

791 .00 

~ 
--------r 

Culvert 

999.00 

999.00 
-----r 

999.00 
999.00 

~ 
999.00 

999.00 

999.00 

Culvert 

999.00 
999.00 

999.00 

999.00 

999.00 

~ 

999.00 

999.00 

999:00 

1942.85 

19~ 

1939.1 8 
1939.18 

1934.05 
1934.05 

~----,-,------

1957.09 1948 24 1957.09 0.000013 
-'1:::@@(:,:7.:.:.o.=.9 r--- 1~94~B~2~4:===j19~5~7 .~o9t-__...::o_::.o.::.ooo.:oc:.1 :[ 

--+------ ----~ 

-+------ --- -

1944.20 1944.20 1946.66 ~ 
1944.20 ,....___1944.20" ~ 0.009772 

------
1:.::94~4c:.. 1:.::B ___ 19::3:;:6:..:.~c:._ ___ 1:..:9c:.4.:.;4·.:.;19o_. __ _o:0=.0=000.:0':.:26 
1944.18 1936.34 __ 1 944 . 1 ~..... 0.000026 

-~ :-~_:_::_ ::~ -": !:+----'~.::.:~:.::c:.~:.:o---"~ :~:-:::c:.._~ ::-!_ 
1917.32 

-L-- .,-,-,--,-,-----,---
1944.18 1920.89 1944.18 0.000001 

1917.32 1944_:..!!.._19~1944 . 1:.oeBc.-_.Oc-.0._.00_.,0._.0.:.,1 _ 

---~ ____L_._ ~ -
1 9~1944 . 1 8 ! 1~19~ 

1915.90 1 944.~:::92::0:c.4:.:2 __ _::19:.:4_:.4·c:.1 a,..,_ 

1910.98 
1910.98 

1906.86 

1 9~~--1~917.07_ 
1915.29 1915.29 1917.07 

191 0.91 1910.91 191 1.70 

1910.91 1 9~1 0cc.9~1 ____ 19~11 . 70 

0.000000 
0.000000 

0.010401 

o.Di04o1 

0.00855 1 

0.008551 

1898.43 1903.29 1903.29 1903.97 0.007021 

1~ 1~ 1903.29 1903.97 0.007021 -==- -- -=c: : -
1884.90 1888.88 1888.88 1889.43 ~ 

1884.90 1888..,.. 8~8 __ ___.1_,.88"'8.8_8 __ 1889.:!:!._ 0.008877 

- ----
1874.07 1 a,.7_,7:.:.1c:.4 r----'1"'B7c-.7.:.:.1cc4,__1._.B,.7'-'7.""B"+- o.OOB54 1 
18~ I.:::B7c:.7.:.:.1-'4--'1877.14 1877.84 0.00854 1 ....... 

I"L"'SD"-",Tr::oib._.u"'la"'ry" 1'---f::'R"'ea, c'-'h-'-1 ---f0".4003._.9_::2c;:45"---- -t1 0000...:Yc;R.,.....,.,..--t---"'99"'9c-.0:;:0 __ .:.;1 8~6~0.~73"---- 1 865.21 1 865.21 1865.82 0.008885 
LSDTributaryt Reach1 0.439 245 FLOODWAY 999.00 1860.73 18~1 8~~ 0.008~ 

LSD Tributary 1 Reach 1 0.31 4 246 100 YR 
LSD Tributary 1 Reach 1 0.31 4 246 FLOODWAY 

999.00 

999.00 

LSD Tributary 1 Reach 1 0.206 247 100YR 999.00 
LSD Tributary 1 Reach 1 0.206 247 FLOODWAY 999.00 

fl~Sa~n~D~om~i~ng~o'---f.R~e"'ac~h~1---+4~.5~9~9~1 9~2 ______ -+1~0~0~Y~R~~-+- 2~8882.2 .0000 LSanDomingo Reach 1 4.599 192 FLOODWAY 

1850.08 1 B53~:-a5=3". a=9--.,1 a:-:54-,--:;:.6:::-2 -~o-=.o-=-o::s3"o-=-s ~ 
_ 1:.:8:::50:--·::0B:___ 1:.::B:--53-c.B::9:,-_...:1 B::5:;:3:;:.B.=.9 ___ 1:.:8~54.:.;·:--62:_..._ _ _o:0.=0:--05._.3:::05:__ 

1841.88 1845.51 1845.51 1846.30 
1846.30 
~ 
00~ 

21oo:so- 2105.571 2105.57.1.- 2106 61 1 0.006772 1 

2100.80 2.:.;1 0._.5:..:.5;.;.7+--'2-:1co:0--.5 .,_57+---"2"'1 0,_,6-,..6c:.1~_;0:--.0::06=77co2c,.-
_j_ __ _ 

f.L':'S=an':D:.:o;.;;mc;;;in,go::_-I:CR"'ea::c'-'h-'1--t4-".4-"96"'--'1-"93"----+':'10:.:0,..:Y.:,Rc._-,-,--I--'200800B2-c.O:.:Oc.__.::;209=2c:.4,_2~ 2098.26 2098.26 2100.34 0.007326 

~m-i_ng_o __ .....J._R•_a_c_h _1 _ _J._4_.4_9_6_ 1 9_3 ____ .LF_L_oo_o_w_A_v_-'---2-B8_2_o~ 2::_ 20~ 20-.,9._,.8=.2--.6 :r---'2:.:1:::00-o.~--::,-1 _--.o .00oo,.7._3,26'---~ 

12.57 

12.57 +--
---+-

1.04 

1.04 

2089.25 324.91 -

2089.~ 324.!ll_ _ 

---1---- --
---t- --
---1----==+-~ 
79.47 311~f-

~~r-

~ 2"1-'-4=.=.5-'j1 __ __ 

1~~ 

4~ 287.95 
~ 2:.:8-=-7 . .::.95=+----

0.04 
0.04 

~ 
1.00 ___, 
o.os, 
0.06 

0.02 

0.02 
1 

=-,-,.!------+ 
~ 7882.96 478.54 ~ 

~ 7882.96 4~ 0.01 

I 
0.20 -~ 571.10 

~ 11~-27_0_.4_5 '----- 5~ 
O.ot I 
0.01 

~ 96 73+- ~ 1.00 

--~10~.9'-'1+-__ _,9~6~. 7~~3 f-- ...:B~3~.8~6,_ ______ 1c_.O~O 

2~123~ 
202.39 1~2=3.=600.,.....--

~ 

0.87 

0.87 

259.69 1 168.90

1 

O:SO 
~ 168.90 O.BOj 

8.27 ~~ 0.86 

8.27 ~- 206.~ ~ 

~ ~7 1 16o:oo+--- o.84 

-'-7'-'.4"-3 f--_.~2=07.8=+7 1 __ 1~~~ 0.84 

I 
263.62 208.45 0.85 

----;--

~ 
0.85 -===r.. 263.62 208.4r 

~ 2~ 19320 __ll21] 
~ 234 .56 1"9='3.=:20:+---- 0.71 

~ 2~ 144.98~-~ 0~ 
~ ~ 144 .98 0.81 

~ 543.87 -:-'30'::-~..:._94-+--
~ 543.87 _,30,_7c:e.9:::4 f---

~ _::8':'9':'.2':-5 ___ 
3~ 89.2_5 ___ 

0.861 
0.86 

0.94 

0.94 



HEC RAS Plan: Bas1c Plan File (Continued) 
River Reach RiverSta Profile OTotal MinCh El W.S. Elev Grit W.S. E.G. Etev E.G. Stope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (It) (It) (It) (It) _ I (lVII) _I (fVs) (sq It) _I _ ~t) 

• 

F~"';"'::;"'~"':"-~"-:~"'~:,_---1r~"'::,~"'~-':---+:"'.~"'!'-'~-':"::::_ ___ -r~~:::~:::v:::~:.:.w:.:A.:.:Y_+--'!"!"'!!"':"'t· ~:~!~-r ~~:::~::-8 ::-~:::.,_--:~c:~=:!!o::•~==:+--.:o:::::=:::. ~:e~t-l---:~c:. ~:-c:::-~::-:~:::.4,__---:::c~ c::~~:ll-- :~~!~ "":~=·~=-o c---
1 __ I I -~ ___ 1 

LSanDomingo Reach 1 4.281 255 100 YR 2882.00 2077.13 2082.91 2082.91 2084.24 0.006542 11.49 520.36 212 .1 7 
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Phase 3 Tributaries - Technical Data Notebook Appendix F 

Appendix F: Erosion and Sediment Transportation Supporting Documentation 

Note: Erosion and Sediment Transportation analysis is not covered by the scope of this study . 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 F-1 

Wickenburg Area Drainage Master Study/Plan 
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Phase 3 Tributaries - Technical Data Notebook Appendix G 

• Appendix G: Field Reconnaissance Report 

• 

• 

The Wickenburg Area Drainage Master Study/Plan Phase 3 Field Reconnaissance Report, prepared by 
Hoskin-Ryan Consultants, Inc. is included as Appendix G. (Included in CD) 

Hoskin-Ryan Consultants, Inc. 
FCD 2009C030 G-1 

Wickenburg Area Drainage Master Study/Plan 
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