


RIO VERDE AREA DRAINAGE MASTER PLAN
FLOODPLAIN DELINEATION

FCD Contract No.: 2001 (056

Volume 1
TECHNICAL DATA NOTEBOOK

MASTER VOLUME

November 2007

Prepared by:

FLOOD CONTROL DISTRICT
OF

MARICOPA COUNTY

2801 WEST DURANGO STREET
PHOENIX, AZ 85009

And by:

Dibble
Engineering'"

7500 North Dreamy Draw Drive, Suite 200
Phoenix, Arizona 85020



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FLOODPLAIN DELINEATION OF THE RIO VERDE ADMP

MASTER TABLE OF CONTENTS

Volume 1 - Master Volume
Section 1.0: Introduction

1.1 Purpose of Study
1.2 Authority for Study
1.3 Location of Study
1.4 Summary of Methodology
1.5 Coordination and Acknowledgments
1.6 Study Results

Section 6: Erosion and Sediment Transport

List of Figures
1.3.1 Location Map
1.4.1 Rio Verde ADMP Project Watershed

Appendix A: References
A.l Data Collection Summary
A.2 Reference Documents
A.3 Plan Set Bibliography

Appendix B: General Documentation and Correspondence
Please refer to the Volume 4, Volume 5, and Volume 6

Volume 2 - Survey & Mapping
Section 3.0 Mapping & Survey Information

Appendix C: Survey Field Notes

Volume 3 - 1D Hydrology Technical Data Notebook
Section 4.0 Hydrology

Volume 4 - 1D Hydrology Technical Data Notebook Appendices
Appendix B General Documentation & Correspondence
Appendix D: Hydrologic Analysis Supporting Documentation

Volume 5 - 1D Hydraulics Technical Data Notebook
Section 1.0 Introduction
Section 2.0 ADWR and FEMA Abstracts
Section 5.0 Hydraulics

Flood Control District o/Maricopa COllnty 1 Rio Verde ADMP Floodplain Delineation
Technical Data Notebook



Section 7.0 Draft FIS Data

Appendix B General Documentation & Correspondence
Appendix E Hydraulic Analysis
Appendix H FEMA Supporting Documentation

Volume 6 - 20 Hydrology & Hydraulics Technical Data Notebook
Section 1.0 Introduction
Section 2.0 Study Documentation Abstract/Fema Forms
Section 4.0 Hydrology
Section 5.0 Hydraulics
Section 6.0 Erosion and Sediment Transport
Section 7.0 Draft FIS Report Data

Appendix B: General Documentation and Correspondence
Appendix D: HYDROLOGIC ANALYSIS SUPPORTING DOCUMENTATION
Appendix E: HYDRAULIC ANALYSIS SUPPORTING DOCUMENTATION

Volume 7 - 20 Flood Profiles & Work Study Maps (11 x17)

Flood Control District ofMaricopa County 2 Rio Verde ADMP Floodplain Delineation
Technical Data Notebook



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FLOODPLAIN DELINEATION OF THE RIO VERDE ADMP

Section 1.0: Introduction

These technical data notebooks are composed of work performed by the Flood Control
District of Maricopa County and a number of sub-consultants. Because work is easily divided
based on the methodology employed or the type of information obtained, information is
provided here in a number of individual volumes. The master volume directs the reader to
the appropriate supplemental volume to find the corresponding information. Volumes
included in this compilation are as follows:

Volume 1 - Master Volume
This volume contains the project Introduction and a directory of
information contained in companion Volumes

Volume 2 - Survey & Mapping
This volume contains supporting information for all topographic
survey, ground control survey, and aerial mapping used on the
project

Volume 3 -l-Dimensional Hydrology Technical Data Notebook
This volume contains information in support of HEC-l hydrology
used in one-dimensional hydraulic floodplain modeling

Volume 4 - l-Dimensional Hydrology Technical Data Notebook Appendices
This volume contains the Appendices in support of HEC-l hydrology
used in one-dimensional hydraulic floodplain modeling

Volume 5 - l-Dimensional Hydraulics Technical Data Notebook
This volume contains information in support of one-
dimensional hydraulic floodplain modeling

Volume 6 - 2-Dimensional Hydrology & Hydraulics Technical Data Notebook
This volume contains information in support oftwo-
dimensional hydrology and hydraulic floodplain modeling

Volume 7 - 2-Flood Profiles & Work Study Maps
This volume contains 11 x17 prints of 2-Dimensional modeling flood
profiles and work study maps

1.1 Purpose of Study

The Rio Verde area is rapidly developing with one-acre lot single-family residences and
subdivisions. As a result, road crossings, stock tanks, diversions, and other human induced
changes to the watershed have resulted in redistribution offlooding.
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Floodplain delineation of the washes in the area has been undertaken as a regulatory solution
to potential flood hazard. The total length of studied washes is approximately 144 miles.
Floodplain modeling is accomplished using a combination of l-Dimension and 2
Dimensional hydraulic modeling.

1.2 Authority for Study

Dibble Engineering (Dibble) performed the hydrologic and hydraulic analyses for one
dimensional floodplain delineations within this study in association with their subcontractors,
Consultant Engineering Inc. (ground survey) and JE Fuller Hydrology and Geomorphology,
Inc. (Geomorphology), for the FCDMC, Contract No. 2001 C056. Additionally, the FCDMC
performed internal 2-Dimensional floodplain delineations of a portion of the study area. The
Project Manager for FCDMC is Felicia Terry, P.E. The Project Manager for Dibble Engineering is
Brian Fry, P.E.

1.3 Location of Study

Figure 1.3.1 Location Map
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The watershed is characterized by
steep slopes and numerous

~braided ephemeral washes that
drain to the Verde River.

The Rio Verde watershed is
located in Maricopa County,
Arizona, and is generally bounded
by the Tonto National Forest on
the north, the McDowell
Mountain Regional Park to the
south, the Verde River to the east,
and approximately the 115th
Street alignment to the west. The
total watershed area is about
forty (40) square miles. Figure
1.3.1 shows the location of the
study area in a regional context.
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1.4 Summary of Methodology
A piedmont assessment of the study area was used to identify the areas appropriate for one
dimensional (1 D) and two-dimensional (20) flow analysis. This geomorphologic evaluation
indicates that the upper watershed areas with steeper slopes and more defined channels are
suitable for one-dimensional analysis while the lower areas with unconfined channels and
flatter slopes are more suitable for two-dimensional analysis. Figure 1.4.1 further divides the
study watershed into one-dimensional and two-dimensional modeling areas. Please refer to
the Companion Volumes for corresponding information on methodology.

1.5 Coordination and Acknowledgments

The following agencies were contacted for information, published reports, manuals, and
comments during the study:

The Flood Control District of Maricopa County (FCDMC)
Federal Emergency Management Agency (FEMA)
The City of Scottsdale
Maricopa County Department of Transportation
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Figure 1.4.1 Rio Verde ADMP Project Watershed
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The public was notified of the project in two public meetings. The first was held on August 6,
2002. The second was held on July 19, 2007. Meeting announcements were mailed to all
property owners in the area, and an informational brochure was presented at the first public
meeting. The project was also publicized in the local newspaper and on the FCDMC website.
Comments from the public were noted or discussed. Copies of the meeting announcements
and legal advertisements are found in Volume 3/ 7-Dimensional Hydraulics Technical Data
Notebook.

1.6 Study Results

Please refer to the Companion Volumes for corresponding study results.
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Section 6: Erosion and Sediment Transport

No detailed erosion and sediment transport analyses are included in the Rio Verde
Area Drainage Master Plan Floodplain Delineation. A detailed study of the desert
piedmont that makes up the Rio Verde ADMP was performed to determine areas
suitable for one-dimensional versus two-dimensional modeling. Additionally, a
geomorphic analysis was conducted on the watershed to aid in floodplain delineation.
These studies were performed by JE Fuller Hydrology and Geomorphology, Inc. and
are presented in the separate reports Rio Verde Area Drainage Master Plan Piedmont
Assessment Report - Basis for Delineation ofAreas with 1-0 vs. 2-D Flow Characteristics
and Rio Verde Area Drainage Master Plan Geomorphic Analysis Report and are not
included here.
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A.1 Data Collection Summary

Brooks, Hersey and Assoc., Inc., 1993, Revised Master Drainage Plan, Tonto Verde
prepared for Rio Verde Services, Inc.

Burgess & Niple, Inc., 1994, Rio Verde North Floodplain Delineation Study (FDS), Technical
Data Notebook, Hydrology, Project No. FCD 93-06, in association with Wood, Patel
and Assoc., prepared for Flood Control District of Maricopa County, Phoenix,
Arizona. October, 1994.

Burgess & Niple, Inc., 1994, Report on Manning's "n" Values, Rio Verde North Floodplain
Delineation Study, Wash A, Wash A South, Wash F, Wash I,
prepared for Flood Control District of Maricopa County.

Burgess &Niple, Inc. Rio Verde North Floodplain Delineation Study, Hydraulics, Project
No. FCD 93-06, sealed on 7 September 1995.

David Evans & Associates, Inc., 2002, Rio Verde North Extension Floodplain Delineation
Study, Technical Data Notebook, Vol III - Hydrologic Analysis (Southern Watershed),
FCD # 98-21 prepared for the Flood Control District of Maricopa County, Phoenix,
Arizona.

David Evans & Associates, Inc., 2002, Rio Verde North Extension Floodplain Delineation
Study, Technical Data Notebook, Vol IV - Hydrologic Analysis (Northern Watershed),
FCD # 98-21 prepared for the Flood Control District of Maricopa County, Phoenix,
Arizona.

David Evans and Associates, Rio Verde North Extension Floodplain Delineation Study,
Hydraulic Analysis, Volume V through Volume VI, FCD # 98-21, sealed on 20
December 2002.

Dibble & Associates, Inc., 2003, Durango Area Drainage Master Plan - Hydrology
Report, Project No. FCD #99-41, prepared for Flood Control District of Maricopa
County, Phoenix, Arizona. Revised April 2003.

Dibble & Associates, Inc., Floodplain Delineation of the Rio Verde Area Drainage Master
Plan Field Reconnaissance Report, FCD #2001 C056, 18 April 2005.

McLaughlin & Kmetty Engineers, Ltd, Rio Verde South Floodplain Delineation Study,
Hydraulics, Books 1& 2, FCD # 93-07, sealed on 3 October 1995.

JE Fuller Hydrology and Geomorphology, Inc., Rio Verde South Extension Floodplain
Delineation Study, Technical Data Notebook, Volumes 1and 2, FCD # 97-13, sealed on
26 May 1999.



JE Fuller Hydrology & Geomorphology, Inc., Rio Verde Area Drainage Master Plan
Geomorphic Analysis Report, November 2002.

JE Fuller Hydrology & Geomorphology, Inc., Rio Verde Area Drainage Master Plan
Piedmont Assessment Report - Basis for Delineation ofAreas with 1-0 vs. 2-D Flow
Characteristics, July 2002.

Primatech, Inc. ,2001, Rio Verde North Extension Flood Delineation Study, FCD Project No.
98-21, prepared for Flood Control District of Maricopa County, Phoenix, Arizona.
September, 2001.

Scottsdale 275 Limited Liability Company, Master Drainage Report for Scottsdale
National, CMX Group Inc., November 27, 2001.

Soil Conservation Service, 1991, Soil Survey of Aguila-Carefree Area, Parts of Maricopa
and Pinal Counties, Arizona, in cooperation with Arizona Agricultural Experiment
Station.

u.s. Department of Agriculture, 1977, Soil Survey of Maricopa County, Arizona, Central
Part, in cooperation with Arizona Agricultural Experiment Station.

u.s. Natural Resources Conservation Service (NRCS), 1986, Aguila-Carefree Area, Parts of
Maricopa and Pinal Counties, AZ (AZ645).

u.s. Natural Resources Conservation Service (NRCS), 1986, U.s. General Soil Map
(STATSGO) Data for Arizona, available at:
http://soildatamart.nrcs.usda.gov/USDGSM.aspx.



A.2 Reference Documents

Arizona Department of Transportation. 1994, Highway Drainage Design Manual 
Hydrology, prepared by NBS/Lowry Engineers & Planners, Inc., Phoenix, Arizona.
Revised April 1994.

Arizona Department of Water Resources, 1997, State Standard 1-97, Requirements for
Flood Study Technical Documentation, November 1997.

Arizona Department of Water Resources, 2002, State Standard 9-02, State Standard for
Floodplain Hydraulic Modeling, July 2002.

Chow, Yen Te, Open Channel Hydraulics, 1959

Environmental Systems Research Institute, Inc., 2000, ArcGIS 8.2 (Build 700), a
computer program package developed by ESRI, Inc., Redlands, California.

Federal Emergency Management Agency, Guidelines and Specifications for Flood
Hazard Mapping Partners, April 2003.

Federal Highway Administration, Hydraulic Design ofHighway Culverts, HDS No.5,
September 1985.

Flood Control District of Maricopa County, Drainage Design Manual, Volume I, January
1995.

KVL Consultants, Inc. 2001, Drainage Design Management System (Version 1.8), User's
Manual. Release Date: May 14,2001.

National Oceanic and Atmospheric Administration (NOAA), 1973, Precipitation
Frequency Atlas of the Western United States, NOAA Atlas 2, Volume 11I- Arizona.

National Oceanic and Atmospheric Administration (NOAA), 2006, NOAA Atlas 14,
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O'Brien, J.5., 2006b, FLO-2D Data Input Manual, Version 2006.01.
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Scientific Investigations Report2006-5108.
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1991.

U.s. Army Corps of Engineers, 1991. HEC-1 Flood Hydrograph Package (Version 4.1,
Release Date: June 1998), computer program developed by Hydrologic
Engineering Center, Davis, California.

U. S. Bureau of Reclamation (USBR), 1988, User Manual for Program Prefre,
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